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ABSTRACT

This report presents 13 case studies and the analysis of best practices and successful
implementations concerning energy choices and energy-related behavior in 7 European
countries. These case studies showcase the energy-related decision-making process, at three
levels of decision-making units defined in the ECHOES project: formal social units, collective
decision-making units, and individual consumers engaging in joint contracts, covering three
technological foci: Smart energy technologies, electric mobility, and buildings. The case
studies suggest that while the top-down dynamics in the decision-making process are
important, the existence of bottom-up dynamics and their interaction with higher levels of
decision-makers are evident in most cases and that they can be a significant driving force for
positive outcomes, resulting in best practices and successful implementation.
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EXECUTIVE SUMMARY

This report is a deliverable of the ECHOES project that focuses on best practices and successful implementations
regarding energy related behaviour in selected countries. The report identifies and demonstrates the successful
implementations as showcases, determines the processes leading to these best practices and successful
implementations, and pinpoints the specific underlying mechanisms and dynamics, in order to improve understanding
of the factors driving energy choices and energy related behaviour.
The case studies are carried out with the perspective of three levels of formal social decision making units, namely,
Formal social units which act as policy makers and/or energy providers, Collective decision-making units, which are
more formally structured and with relatively lower information and power asymmetries, and Individual consumers
engaging in joint contracts to increase their power of negotiation with other with more formal bodies. Three technological
foci are considered in the selection of showcases for best practices and successful implementations regarding energy
related behaviour in selected countries. These are: smart energy technologies, electric mobility, and buildings.
The selection of case studies aimed at providing an even coverage of the decision-making levels and technological foci
of the ECHOES project. The distribution of case studies with respect to countries, decision-making levels, and
technological foci are as follows:
-

Austria
o Individuals Engaging in Joint Contracts
 Funding Project for E-Mobility (E-mobility)
Bulgaria
o Formal Social Units
 Local Leaders in Upgrading the Housing Sector (Buildings)
Finland:
o

-

Collective Decision-making Units
 Energy Self-Sufficient Housing Company (Buildings)

Germany
o

Collective Decision-making Units
 Eco-Mobility Project (E-mobility)

-

Italy:
o

-

Norway
o Collective Decision-making Units
 Electric Ferries (E-mobility)
o
o

-

Spain
o
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Individuals engaging in joint contracts
 An Energy Self-Sufficient Small Municipal Area (Smart Energy Technologies)

Individuals Engaging in Joint Contracts
 Housing cooperative (Buildings)
Collective Decision-making Units
 Netnographic Study on Online Communities and E-Mobility
Collective Decision-making Units
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-

Energy Efficiency in an Oil Refinery (Smart Energy Technologies)

Turkey
o Formal Social Units
 Maintenance management System Project for Power Plants (Smart Energy Technologies)
 Sustainable Energy Action Plan (Smart Energy Technologies)
 Zero Emission Public Transportation project (E-mobility)
o Collective Decision-making Units
 Rooftop Solar System Implementer (Smart Energy Technologies)

The case studies of best practices and successful implementations reveal the key and emerging parameters, and show
the internal and external factors in the underlying processes. One significant phenomenon is the existence of bottomup mechanisms. These bottom-up mechanisms interact with the formal structures and governance frameworks, and
evidently have increasing power for best practices/successful implementations.
The process steps for the best practices/successful implementations are identified as: (1) Problem/Need Identification,
(2) Identification of Alternatives, (3) Selection of the Alternative to be Implemented, (4) Planning, and (5)
Implementation, Monitoring and Impact Assessment. Since the best practices/successful implementations are typically
non-routine and associated with some kind of internal or external activator, an additional preliminary phase called the
‘Triggering of the Process’ is added to the process description.
The triggers for the formal social units are twofold: problem-driven and goal-driven process. For collective decisionmaking units, three types of triggers are identified. These are market-driven process, the need to comply with legislative
and market requirements, and the need to assure the sustainability of the collective decision-making unit. For individuals
engaging in joint contracts, there are two types of triggers: enthusiastic individual driven process and joint benefitsdriven process.
Regarding the problem/need identification, the evidence from the case studies point to the fact that formal social units
rely on bottom-up mechanisms through signals from decrease of efficiency, increase of costs, changes in key
performance indicators (KPI) and top-down mechanisms. This is closely related with the solid organizational structures
of formal social units. On the other hand, collective decision-making units depend primarily on external factors such as
legislative changes or competitors’ actions for identifying the need for undertaking best practices/successful
implementations. This dependence implies considerable uncertainty for such implementations. Where individuals
engage in joint contracts, the need identification is based on the perspective of a single enthusiastic individual, or a
group of individuals, and this stage is solely carried out together with the actual emergence or construction of the social
unit.
The phases of identification of alternatives and selection of the alternative to be implemented in formal social units are
primarily undertaken by top management, owing to the often uniform inflexible natures of the formal social units.
Similarly, the top-level management has the leading role in the phases of identification of alternatives and selection of
the alternative to be implemented for collective decision-making units. One significant difference is that the availability
and viability of the alternatives for the collective decision-making units are affected to a considerable degree by external
factors such as market conditions or legislations. Individuals engaging in joint contracts face the highest level of
dependence on external factors in the phases of identification of alternatives and selection of the alternative to be
implemented among the social units. These phases are also marked as those in which individuals engaging in joint
contracts achieve a more formal structure, establishing hierarchies and managerial levels.
For the formal social units and collective decision-making units, the planning phase is typically assigned as the
responsibility of mid-level managers. For individuals engaging in joint contracts, this phase is not generally assigned to
a single individual, but a group, as the managerial positions and responsibilities are more clearly defined within the
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social unit. A common theme for collective decision-making units and individuals engaging in joint contracts are long
planning phases, due to financial concerns.
The Implementation, Monitoring and Impact Assessment phases demonstrate a spectrum ranging from a more welldefined and more reliable structure, as seen in formal social units to a more loosely-defined and uncertain structure as
seen in individuals engaging in joint contracts. However, even for formal social units, the cases reveal that a very small
number of best practices/successful implementations are monitored beyond their life cycles, making it difficult to
observe their long-term impacts.
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1. INTRODUCTION and BACKGROUND
This report is a deliverable of WP6 of the ECHOES project and aims at presenting showcases pertaining to energy
choices and energy related behaviour in selected countries. In doing so, it targets: i) to demonstrate and highlight these
showcases, ii) to identify the associated processes through which the cases are implemented, iii) to reveal and report
the mechanisms in these showcases while specifically exposing the lower level dynamics affecting energy choices and
energy related behaviour of formal social units within and beyond the policies of their governing bodies, as well as
focusing on institutional and governance frameworks, and iv) to utilize the results of these showcases to provide better
understanding of the factors driving energy choices and energy related behaviour.
The report follows the perspective set forth by the ECHOES project, within the framework of the Macro level. That is,
three levels of formal social decision-making units are considered. These are:
a) Formal social units which act as policy makers and/or energy providers, with a wider reach of influencing
energy choice decisions
b) Collective decision-making units, which are more formally structured and with relatively lower information and
power asymmetries
c) Individual consumers engaging in joint contracts which serve to increase their power of negotiation with the
higher bodies
The selected technological foci to which the cases are related also follow the scope of the ECHOES project, so that
cases covering three different technological foci are selected:
a) Smart energy technologies are at the core of what the integrated roadmap for realizing the SET-plan describes
as an energy revolution. This includes distributed, small-scale renewable energy production technologies, but
also a range of technologies for the traditional “demand side” and energy storage.
b) Electric mobility as one of the core technologies to be implemented and developed further to increase road
transport efficiency and reduce emissions.
c) Buildings - including construction activities, insulation, energy efficiency upgrading, heating, cooling, lighting,
and energy use behaviour in buildings.
This report builds up on the earlier tasks of WP6 of the ECHOES project, namely, Task 6.1, Task 6.2, and Task 6.3,
which resulted in deliverables D 6.1 and D 6.2. In those tasks, the key factors, variables, and parameters regarding the
energy choices and energy related behaviour were identified through qualitative inquiries: (1) 15 Focus groups and 67
in-depth Interviews conducted in six countries – Austria, Bulgaria, Finland, Norway, Spain and Turkey, and (2) a-stateof-the-art and comprehensive literature review in previous tasks.
Within the course of these earlier analyses, several indicators of the themes suitable for examining the best practices
and/or successful implementations were identified. A significant outcome regarding these best practices and
implementations is that they highlight the existence of internal mechanisms that run in a bottom-up means. These
bottom-up mechanisms may, at times, work in collaboration with the top-down policies or institutional frameworks of the
relevant decision-making units, while simultaneously conflicting with the intended formal construct. This report also
aims to focus on the processes through which the best practices and/or successful implementations emerge in different
selected countries, in order to shed light on the aforementioned bottom-up mechanisms and their interactions with the
institutional and governance frameworks representing primarily the top-down mechanisms.
In parallel with the earlier deliverables D6.1 and D6.2 of WP6, the case studies for this report were carried out in seven
countries, namely, Austria, Bulgaria, Finland, Germany, Italy, Norway, Spain, and Turkey. A total of 13 cases were
conducted, distributed across countries as follows:
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Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

10 of 253

Country

Case Studies Conducted

Turkey
4
Norway
3
Bulgaria
1
Austria
1
Spain
1
Italy
1
Finland
1
Germany
1
Table 1: Number of case studies conducted by country
The selection of the case studies aimed at providing an even coverage of the decision-making levels and technological
foci of the ECHOES project. The distribution of case studies with respect to the decision-making levels and technological
foci are as follows:
Technological Foci

Formal Social
Units

Decision
Making
Levels

-

Smart Energy
Technologies
Maintenance Management
System Project for Power
Plants (Turkey)
Sustainable Energy Action
Plan
(Turkey)

Electric Mobility

-

Zero-Emission Public
Transportation Project
(Turkey)

Buildings
-

Local Leaders in
Upgrading the
Housing Sector
(Bulgaria)

Electric Ferries
(Norway),
- Energy Self- Eco-Mobility Project
Sufficient Housing
Collective
(Germany)
Company
Decision-Making
- Netnographic Study on
(Finland)
Units
Online Communities and
E-Mobility
(Norway)
Individuals
- An Energy Self-Sufficient
- Funding Project for E- Housing Cooperative
engaging in joint
Small Municipal Area
Mobility
(Norway)
contracts
(Italy)
(Austria)
Table 2: Distribution of case studies with respect to decision-making levels and technological foci of ECHOES
-

Rooftop Solar System
Implementer
(Turkey)
Energy Efficiency in an Oil
Refinery
(Spain)

-

The interview structure and guidelines were constructed in order to achieve a coherent and consistent structure in all
case studies, and in order to be able to derive the results from the case studies and to identify the components of the
associated relevant processes.
Hence, the phases of the analysis and reporting for each case involved the following steps:
i)
ii)
iii)
PROJECT NO.
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Description of the actual case.
Establishing the relationship of the case with the ECHOES project, defining the role of each
stakeholder in the initiative, and how the case affected the goals of the organization.
Analysis of the potential solutions and reasoning for choosing the selected alternative.
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iv)
v)
vi)
vii)

Identification of the roadmap and solution approach.
Implementation phases analysing how the implementation occurred, duration, challenges and their
resolution methods.
Results of the implementation regarding benefits realized for each key stakeholder.
Impact and diffusion of results that focus on the long-term effects of the implementation, including the
impacts on the organization, its environment and stakeholders.

The analyses are further exploited to obtain suggestions and recommendations how the results of each case can be
utilized in order to develop an understanding of the decision-making process regarding different levels of formal social
units, technological foci, and their interactions.
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2. METHODOLOGY
Task 6.4 utilizes a case study methodology. The case study method is chosen due to its capability and appropriateness
for the exploration of real life, a contemporary case or cases over time, using detailed, in-depth data collection involving
multiple sources of information, allowing to report a case description and case themes (Creswell, 2013). This method
allows us to study each case’s own unit in the context of a larger group of units. Therefore, results derived from the
case studies can be verifiable or representative (Geering, 2004). In reporting the case studies, the identified results of
a case study are compared and associated with the previous literature review conducted and the earlier deliverables of
WP6 (D6.1 and D6.2).
Results of each case study are presented in a systemic way for comprehensibility. Therefore, Izmir University of
Economics (IUE), as the work package leader, provided guidelines and protocols to the partners involved in Task 6.4,
to identify the common systemic structure in the design stage in line with Yin’s (2009) suggested methodology.
Since Task 6.4 also aims to identify similarities and differences related to varying levels of formal social units, it is more
appropriate to use a multiple case method, allowing us to perform analyses within and across different levels. As Yin
(2003) highlighted; “A multiple case study enables the researcher to explore differences within and between cases.”
The goal is to replicate findings across cases. Since comparisons are drawn, it is imperative that the cases are chosen
carefully so that the researchers can unveil similar results across cases, or expect contrasting results based on theory.
To maximize the possibility of generalizing the case level evidence and providing adequate input for extrapolation, two
methodological criteria are considered as below (Eisenhardt, 1989);
1) Representation: The cases are implemented in various countries and selected based on adequate
distribution of the ECHOES project’s technology foci.
2) Contrasting Situations: The collection of cases is chosen to represent contrasting and/or polarised
situations.
In relation to the preparation phase for the case studies, the previous relevant work regarding the D6.2, D6.1 and D3.1
was considered to ensure background information and foundational knowledge. Accordingly, the selected case study,
including the brief overview of the organization, was reviewed to outline the most important issues and the background
info related to the particular sector/domain of the organization.
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Rooftop solar system
implementer

Zero emission
transportation project

Chairman of
Board

Supply Chain
Manager
Machinery
Maintenance
Chief

Research and
Development
Manager

TURKEY
Maintenance
Management
system and
Coordination
Manager

Head of
Maintenance
Management
Department

Operational
Employee in
Maintenance
Management
Department

Electronic
Engineer in
the Branch
Office of
HCCE

Head of Quality
and Assurance
Department

(1) Manager
and (2) Deputy
Manager of
Branch Office
of Technology
Development

Chief Engineer
in the Branch
Office of HCCE
Deputy Secretary
General in the
Metropolitan
Municipality

Maintenance
management system
project for power plants

Sustainable Energy Action
Plan

NORWAY

Electric ferries

Housing cooperatives

Project Manager

Board Member

Head of
Innovative
Procurement
Program

Netnographic study on
online communities and
e-mobility

Senior
Adviser in
State Support
Agency

AUSTRIA

BULGARIA

Head of Office

Head of
Operational
Management
Department

(1) Head of
Municipal
Department and
(2) Investor
Controller in
NEEP

Coordinator
for e-car
sharing
funding

GERMANY

FINLAND
Chairman of Board
of Directors

Deputy Mayor

Chairman of the
Transport
Committee

General
Manager
Technical
Manager

Long-term
Resident Board
Member

(1) Engineer
and (2)
Architect

ITALY
Representative of
Local Political
Authority

Project Manager

Project
Engineer and
Coordinator

Short-term
Resident
Board
Member

SPAIN
Senior Manager

Representative
of Local Energy
Provider
Company

Retired
Operational
Employee in
the Forestry
Office

Medium
Manager
Shift
Supervisor

Figure 1: Interviewees’ roles from different levels of decision making in each country
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The analysis was conducted through the implementation of qualitative inquiry; in this case, semi structure in-depth
interviews with the relevant stakeholders in the case context, similar to our previous approach.
At least three interviews within the relevant organization were implemented per case – ideally including top-level
executive, mid-level managers and operational/field employees. In this regard, triangulation has been crucial for
successful analysis. This refers to using different sources of data and data collection methods to reinforce the
robustness and solidity of the analysis. This both enhances our analysis and contributes to successful triangulation.
Within this framework, the work package leader, Turkey, conducted four different case studies with 13 interviewees,
whereas Norway prepared two separate case studies, with six interviewees, and an additional case study via
netnographic analysis on online communities and e-mobility. The other partners, Austria, Bulgaria, Finland, Germany,
Italy, and Spain conducted one case study each, involving three respondents, while the Bulgarian case study conducted
five interviews. Figure 1 above reveals the details of the interviewees’ roles/positions corresponding to different levels
of decision making in each stakeholder country.
The interviews were carried out following the protocol that is provided by the work package leader. The duration of each
interview varies between 45-90 minutes. Ethical and confidentiality issues in line with each country and the EU’s
legislation, including anonymity were strictly followed. Accordingly, a consent form was signed by each interviewee. All
the interviews were recorded and conducted in the native language of the stakeholders, and English translations of all
interview transcriptions were submitted to IUE.
Following each interview, a debrief report was prepared, with a maximum of two pages including the themes, important
points and observations of the interviewer. These were delivered together with the transcribed and translated text. At
this point, debriefs were the fundamental sources for the effective implementation of the triangulation method.
A report of each case (multiple cases for Norway and Turkey) including analysis, findings and results was prepared and
submitted to IUE according to the outline. Besides the structural framework, key sections aligned with the interview
questions were provided. These seven sections are as follows:
a) Description of the Actual Problem/Idea/Case/Project: Provide a brief information for the selected case,
focusing on why this case was selected, and its relevance to the ECHOES project. Moreover, to identify
the role of each stakeholder in the initiative and describe how this case affected the goals of the
organization.
b) Analysis of the Existing Alternatives: Discuss the approach involved through evaluating each potential
solution, mention other solutions considered and clarify why the selected approach proved to the best
alternative.
c) Development of the Roadmap and Solution Approach: Describe how the organization planned to
implement the selected alternative and identify the main reasons why the selected solution rose above
the competing ones.
d) Implementation Phases: Analyse how the implementation occurred and identify the duration. Explain
the challenges that arose during the implementation and discuss how the challenges were resolved.
Explain how the solution has provided resolutions for the organization.
e) Results of the Implementation: Provide the benefits that were realized from each key stakeholder
perspective – at least three interviews.
f) Impact and Diffusion of Results: Discuss the long-term effects associated with the case, including the
impacts on the organization, its environment and stakeholders.
g) Suggestions and Recommendations: Identify how the results of the case pertain to the decision-making
process regarding different levels of formal social units, technological foci, and their interactions.
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In accordance with the mentioned outline and the guideline prepared by IUE, the relevant stakeholders have submitted
their case reports including all necessary information to the work package leader until the deadline for the submission.
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3. CASE STUDIES
3.1 FORMAL SOCIAL UNITS
3.1.1

Maintenance Management System Project for Power Plants (Turkey)

Description of the Actual Problem/Idea/Case/Project
The indispensability of energy, one of the basic factors for a country to realize its moves towards sustainable
development, increases social welfare, and improves competitiveness on a global scale, is accepted globally. With the
increasing population and urbanization and industrialization phenomena, the need and demand for this critical power
constantly increases in the information age, as requirements of people increase for technology which constantly
develops. In the World Energy Outlook 2018 report, primary energy demand is expected to grow by 27% between 2017
and 2040 by 1% annually, according to New Policies Scenario (IEA, 2018).
Countries are taking new measures in order to meet this increasing demand. Within this context, they revise their
existing market structures with their gains derived from the problems and experiences, and they structure their
investments in the energy sector so as to fulfil the requirements of the age, and to strengthen their existing systems in
order to reduce the dependence on foreign resources, and to provide uninterrupted, reliable, environment-friendly and
low cost energy (Ozcan, 2016).
As of 2001, activities in the electricity market in Turkey are carried out in three separate fields: generation, transmission
and trade. In this regard, our case study – the Public Energy Utility is one of the most significant parts of this ongoing
restructuring process. The main objective of the utility is to provide a reliable, sustainable, qualified, efficient, low-cost
and environmentally friendly energy generation and sales service. Within this framework, the utility makes efforts to
generate energy by utilizing domestic resources in the most efficient way, since energy resources are limited in Turkey.
One of the highest installed capacities among all energy utilities in Turkey belong to this utility. Accordingly, the largest
share in its installed capacity belongs to hydroelectric power plants, followed by natural gas, lignite, and liquid fuels.
When considering electricity generation in terms of primary energy resources in Turkey, it is observed that natural gas
has the highest share, followed respectively by coal, hydraulic, renewables and oil (BP, 2018). Among coal-based
resources, lignite rather than imported and hard coal constitutes an important resource for the Public Energy Utility.
Moreover, on the basis of Turkey’s national energy policy, the use of lignite resources increased by 15.4% in electricity
generation in 2017, and the total generation from these domestic resources reached 5.56 billion KWh (Turkish Electricity
Transmission Corporation, 2018). Similarly, the generation in hydroelectric power plants, one of the key domestic
energy resources highlighted in the national energy policy, have the largest share with 28.36 billion KWh, even though
a decrease by 18.2% was experienced in the same year (Turkish Electricity Transmission Corporation, 2018). Being
one of the largest Public Energy Utilities in Turkey, it has experienced multiple failures and breakdowns during the
electricity generation process. Thus, the major priority was continuous generation. Under these conditions, the
continuous generation was ensured through a Maintenance Management System. Therefore, the utility decided to apply
this smart system to detect the failures in advance and to monitor the system effectively, as well as increase production
efficiency in 2007. This motivation can be clearly observed from the interviews:
“The main objective of the project is to set up a maintenance management system. In this context, we started
to work in 2007 due to the needs previously emerged. We accept the period from 2007 to 2008 as the first
phase. What did we do? We examined how the maintenance management system is implemented in the world
with a standard business development approach, how it is implemented in the energy sector.”
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Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“The reason is the low availability. On the other hand, earning more money and making more production. This
is the starting point to reduce energy consumption and increase efficiency.”
Interview Turkey, Male Respondent, Operational Employee
“It was decided to carry out a project on this issue, since our maintenance management was still far from world
standards and since these deficiencies were encountered consistently.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“One of the biggest goals is to reach energy efficiency and high availability. Accordingly, all the equipment was
listed and inventory lists were prepared, maintenance schedules and maintenance instructions were prepared
in all power plants. Our core objective is to increase the availability rate and ensure that the equipment used
when generating electricity is efficient and reliable.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
“The reasons which have led to this project are the need, breakdown frequencies, generation losses and work
accidents, big accidents. I mean, if you don’t carry out the maintenance on time and perform this within a plan,
the breakdowns may result in equipment and workforce cost and even in human. You know our utility operates
in a critical field.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
Maintenance can be defined as the whole of technical activities to protect a machine/equipment so as to perform its
functions within its economic life (Marquez, 2007). So, the basic objective of maintenance activities is to increase
reliability, enable cost optimization and raise the efficiency and effectiveness level of generation plants to the top level.
Maintenance, rather than being an auxiliary process for generation, is one of the main processes for achieving the
determined efficiency and effectiveness goals of generation.
Such a process which directly influences the efficiency and effectiveness of a generation plant is required to be
managed systematically to increase its contribution to the system. In this context, “Maintenance Management” is defined
as consisting of all of the coordinated governance activities to develop strategies and policies, plan the maintenance
within a management system, implement the plans, supervise the implementations, and take improving measures by
analysing the impacts of all these activities. The system which enables all the processes and activities to be performed
within this scope easily, without any fault, in a timely way and so as to provide the highest contribution is called as
“Maintenance Management System”.
In addition, with the correct use of a digitized maintenance management system, an increase of 5-25% in the utilization
of work force and 1-5% in the utilization of equipment are provided, while a reduction of up to 10-20% in the stock
inventory can be provided (Higgins et al., 2002). It is stated in different sources that there is an increase of 28.3% in
maintenance productivity, and a reduction of 20.1% in unplanned breakdowns, 19.4% in material costs, and 17.8% in
stocks (Atmaca et al., 2007).
The applied system in the utility is categorized under “Smart Energy Technologies”, one of the three technological foci
of the ECHOES project. Smart technologies become prominent in terms of carbon emission reduction, accomplishment
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of sustainability goals and ensuring grid stability (Biresselioglu et al., 2018a; European Technology Platform Smart
Grids, 2012). In this regard, the world has focused on sustainability, climate change concerns and global warming under
current conditions. However, the energy supply systems that generate higher carbon emissions are not accepted as
sustainable (Biresselioglu et al., 2018). Therefore, all countries are attempting to find a permanent solution by applying
smart energy systems to achieve sustainability goals. Particularly, these smart energy technologies are very common
in European countries. Turkey is an important part of Europe in terms of moving to a smart grid network, therefore,
Turkish authorities give a priority to extend these technologies and further its implementations in Turkey.
In accordance with aforementioned information, the Public Energy Utility is one of the leading utilities in Turkey’s energy
market in terms of electricity generation from both fossil fuels and renewable energy resources. At the same time, the
utility applied a Maintenance Management System, enabling an increase in production efficiency. For these reasons,
the utility has been selected as the case study to the project due to its status as one of the largest Public Energy Utilities
of Turkey, and it constitutes a successful example and pioneer in the implementation of such a management system.
Furthermore, the utility is able to reduce carbon emission while increasing energy efficiency and electricity generation
capacity. This also makes a great contribution to environmental protection. As the system is a pioneering
implementation, it is expected that it will have positive impacts on other stakeholders in terms of creating awareness
for energy efficiency. This fact is also regarded as another reason to select the Public Energy Utility as the case study.
In the interview stage, three different representatives demonstrating three different levels including top-level executive,
mid-level manager and operational/field employee were interviewed (See Figure 2). The report has been prepared on
the basis of the outputs of these interviews.

TOP-LEVEL EXECUTIVE
Head of Maintenance Management
Department

MID-LEVEL MANAGER
Maintenance Management System and
Coordination Manager

OPERATIONAL/FIELD EMPLOYEE
Operational Employee

Figure 2: Interviewees
The first interviewee, representing the top-level executive, is currently the Head of the Department of Maintenance
Management in the Public Energy Utility. Starting as a mechanical engineer, the top-level executive has been working
in this utility for 13 years, and as the Head of the Department of Maintenance Management for 2 years. He is one of
the initiators of the project and has been committed to the project from the very beginning.
The second interviewee representing the mid-level is now working as Maintenance Management System and
Coordination Manager in the Maintenance Management Department of the Public Energy Utility. He has worked for this
utility for 14 years. Originally a nuclear energy engineer, he has bachelors and master’s degrees. Similar to other
interviewees, he was involved in the Maintenance Management System Project from the beginning.
The last interviewee representing the operational/field employees works as an engineer in the Thermal Power Plants
Mechanic Maintenance Division in the Maintenance Management Department at the Public Energy Utility. Being a
mechanical engineer, he has been working in this utility for 13 years. He has worked as an operational employee in the
Maintenance Management Project from the very beginning. When this project was initiated, he was the project executor
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at one of the pilot Thermal Power Plants; after being appointed to the headquarters, he continued his active involvement
in the project.
Before going into details about the project implementation and decision-making mechanisms, we asked the
interviewees’ opinions about low-carbon energy transition and climate change. In accordance with their statements, it
is observed that the Operational Employee and the Mid-Level Executive highlight the importance of environment and
energy-efficient systems. Accordingly, they associate the energy transition with carbon emission reduction.
“The environment is very important now. Everything is focused on the environment and more environmentally
friendly. There is also lots of work to do in the power plants. That's how we look at it. So, we're just two sides
(environmental and operational). We're responsible for the thermal power plants. You know, we don't have
much to do with the sun and the wind. How can we reduce the carbon emissions in thermal power plants?
When you increase the efficiency, they are already decreasing.”
Interview Turkey, Male Respondent, Operational Employee in Public Energy Utility
“The point of contact with this project is; if we operate our power plants and the equipment in our power plants
with better performance, energy efficiency increases, the carbon emission will decrease. So, I'm going to cause
less carbon emissions. Since I use a more efficient system, I'm going to start using less fuel, carbon-based
fuel oil, coal and natural gas, and I'm going to reduce carbon emissions to a certain extent. So not very large
numbers, but if you think that even a 1% improvement in our normal carbon emission will correspond to what
tonnage it is. It will actually make a serious contribution, more than many projects.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
In line with the two more junior interviewees’ perceptions on low-carbon energy transition, in the interview with the TopLevel Executive, opinions regarding Turkey’s efforts on low-carbon energy transition were solicited. He mentions that
Turkey’s geopolitical position in terms of its closer distance to fossil fuel resources in Middle East makes energy
transition difficult. It is also caused by lack of technological transformation.
“But I think Turkey couldn’t succeed a parallel development with the world. I think this is partly because we are
very close to natural gas and oil reserves as a result of our conjuncture, our hydro resources are not in the
desirable level and as we couldn’t complete technological transformations on time. In this context, our country
has a long way.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
In addition, the Top-Level Executive discusses the relationship between low-carbon energy transition and the
Maintenance Management Project of the Public Energy Utility. He states that the project has a significant contribution
to low-carbon energy transition by using efficient equipment that leads efficient electricity generation and effective fuel
use, and he believes that the project increases production efficiency by conducting yearly maintenances to reduce the
failures and breakdowns.
“This is a very valuable project for our utility with 20.000 MW as for low carbon. Why? If the equipment you
use in electricity generation is efficient, it will enable you to use the fuels more effectively. This is exclusively
for thermal power plants. Efficient flue gas purification systems, electro filters will ensure that the carbon
emissions, sulphurs and etc. will decrease and timely maintenance in boilers and turbines will provide full
combustion and as such.”
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Interview Turkey, Male Respondent, Head of Maintenance Management Department
“Therefore, I believe the planned maintenances should be carried out on time so that burning, combustion can
be realized better, and the equipment in the power plants can be more active.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
“If you don’t perform the maintenance yearly, you consume more fuel. You release more carbon as you
consume more fuel. With the establishment of the Department, we started to lead the utility to predictive
maintenance after 2013-2017. The world has already reached this point. Because you shouldn’t stop, you
should generate. We started to lead towards predictive maintenance… Online monitoring systems will be set
up. It is a big project. However, I can say it is successful for now.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
There are many stakeholders in this project:
1. Executive management of the company deciding to implement the project: The main authority is the
executive management of the company that determines the scope of the implementation of such projects in
public companies in Turkey, gives the authority, and ultimately, uses the outputs of the project. It is the highest
authority selecting the Maintenance Management System Project and making decisions when required during
the project. These authorities are the General Manager and the Board of the Company.
2. Project managers: After the project is selected, the project managers determine and follow the project
planning steps, and then decide in which power plants the project should be implemented, distribute the work
packages during implementation, observe the implementation and register the outputs of the implementations.
3. Project team: This refers to team members who come together to realize the project. The team consists of
the headquarters and the field groups.
4. Power plants where the project has been implemented: After determining all the steps of the project,
related work packages were implemented in the power plants.
5. Headquarters departments the power plants are affiliated to: Depending on whether the power plant is
thermal or hydroelectric, the departments at the Headquarters also have responsibility in the implementation
of the project. Due to the organizational structure of the company, central departments and power plants work
in coordination. These departments are the Thermal Power Plants Department and the Hydroelectric Power
Plants Department. These carry out the follow-up and supervision of the activities in several fields.
6. Other related public companies: Our company has cooperated with various public companies (Turkish
Electricity Transmission Company, State Hydraulic Works) which contribute to the progress of the project due
to their tasks and authorities during the project.
7. Private sector companies: Benchmark studies were held, training activities organized, and knowledge and
experience exchanged with the specialist companies within and outside the sector.

Analysis of the Existing Alternatives
Several alternative project models emerged at the beginning of the project. Some issues arose regarding whether the
maintenance would be performed by the company itself or carried out through central maintenance agreement by a
private sector company or a subcontractor.
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After performing a benchmark study, analysis of the existing situation and evaluating the good examples analysis, seven
emerging variant models were presented to the Board: stated below;
•
•
•
•
•
•
•

Operation and Maintenance Agreement Model
Overall Maintenance Agreement Model
Overall Maintenance Agreement Model with Public Energy Utility Partnership
Public Energy Utility Based Central Maintenance Management Model
Public Energy Utility Based Local Maintenance Management Model
Machine and Equipment Based Maintenance Agreement Model
Work Packages Based Maintenance Management Model

The models developed after the comprehensive studies of the above mentioned models, which were already being
implemented and considered as applicable as was evaluated in terms of:
•
•
•
•
•
•
•
•
•
•

Definition
Advantages and Disadvantages
Legal Analysis
Economic Analysis
Technical Analysis
Social Analysis
Political Analysis
Risk Analysis
Action Plan
Organigram

As a result of detailed studies and examinations, the Central Maintenance Management Model was selected by the
executive management, and the initiation of the Maintenance Management System Project was based on this model.
In this context, it was decided to start the project in pilot power plants, based on the above mentioned model, because
the power plants of the company were aging, the faults were frequent, the planned and periodic maintenance was not
performed in a timely manner, consequently causing a great loss of production. Based on this decision, a team was
assigned to carry out the project. This team has examined the examples of maintenance worldwide, and determined
the project's analysis, implementation principles and phases.
The project is divided into three major phases, and the first phase, Analysis, includes assessments of the ideal situation,
the current situation, a gap analysis and determination of the company purposes and objectives; the second phase,
System Setup, includes the design of the system to be established according to the gaps identified, and the final phase,
Dissemination, includes the installation of the Maintenance Management System to all power plants.
The Top-Level Executive identifies the possible alternative solutions, and clarifies how the related project is selected,
and through what kinds of methods. Accordingly, the utility has determined three different pilot areas and power plants
to implement the related project.
“There were seven variant models regarding how the maintenance will be managed. Benchmark study, current
situation analysis, good example analyses were evaluated and presented to the board of the utility and the
maintenance management project started after they decided to perform this model and apply it in three different
power plants as a pilot.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
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The Mid-Level Executive considers the case from a different perspective, that there are multiple alternative solutions to
the case. However, the technology for these alternative solutions does not comply with the current technological
conditions of industry 4.0. He also believes that the currently applied project in the utility is beneficial in terms of technical
infrastructure and carbon emission reduction.
“There were some alternative proposals for the solution of the problem. You can provide the solution with your
own opportunities, different partnerships or tender approach. So there were alternatives in the sense of
solution. In terms of this project, the establishment of a maintenance management system is a “roof project".
You have alternatives to the solution methods that you will create at the bottom, but the alternatives of the
project are difficult. Already a maintenance management would have to be established in the 1970s. I should
have been talking about industry 4.0 now. We're so far away from there. Therefore, it had to be established as
soon as possible because there is no other alternative. It is useful in terms of technically and in terms of
reducing carbon emissions both.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
Different from other two interviewees, the Operational Employee, as a stakeholder that does not take part in the
decision-making process of the project, reveals that there are some policy alternatives. However, he particularly
highlights the alternative decisions regarding the implementation phase of the project. In this regard, the utility made a
final decision on whether or not to hire a private subcontractor for maintenance; in 2008, the utility started to work with
a private subcontractor.
“A decision was made for 3 power plants as a pilot. They determined the roadmap. If this decision was
successful, they would disseminate the project and determine the strategy. According to this strategy, they
tried to decide whether they would make the maintenance themselves or give it to the private sector or make
a centralized maintenance agreement with big companies etc. However, this power plant has been privatized.
The results were also not fully visible. 3-4 policies were introduced and presented to the executive
management. I wasn't in that working package, but I know the situation. They were trying to decide between
the central maintenance agreement to do with a big utility and doing it themselves. Or should we continue with
a subcontractor? That type of strategy was determined.”
Interview Turkey, Male Respondent, Operational Employee
After evaluating the alternative solutions, the decision-making process was analysed by focusing on the opinions of the
interviewees. When the decision-making mechanism is considered, it is seen that Turkish institutions and organizations
have a tendency towards top-down decision-making dynamics. This is also highlighted in the literature. Accordingly,
processes towards energy transition are designed, monitored and assured by top administrations (Biresselioglu et al.,
2018b).
“In fact, every project has an originator. The idea of this project belongs to the consultant of the General
Manager during the period of our former General Manager.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“The project was decided from the top level. So, in the decision-making process, we were absolutely absent,
there was no one from the current project group. Then, we were assigned by the management. But the next
decision phase such as strategy planning was from bottom to up. The first decision phase was from top to
bottom.”
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Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
As can be seen in the following quotations, the decision-making process is based on a participatory approach that
involves all stakeholders within the utility. However, despite opposition from some mid-level managers, the decision
was accepted by the top administration.
“We asked the opinion of the youngest technician in the field and opinion of the general manager – the senior
executive of the utility. We evaluated the examples around the world and this project was decided to be the
best alternative for the Utility at the existing conditions in 2007 and 2008.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
“Even though this proposal was not accepted by mid-level managers, it was accepted and initiated by senior
executives. So, the first need came out of here.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager

Development of the Roadmap and Solution Approach
The Top-Level Executive has analysed the period before the implementation of the Maintenance Management System
and his observations are as follows:
“We set out to find what we could do and what was being carried out in the world. Because our power plants
were very old, the breakdowns were frequent and the generation loss was very high as the planned and
periodical maintenances weren’t timely performed.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
As a resolution to the abovementioned problems, the Maintenance Management System provides an opportunity to
control the software and systems online on a single database. The functions of the system in general include monitoring
of the equipment and maintenance periods, planning of workforce, resource and supplementary materials, and reporting
of performance-based management (for detailed information see Figure 3). The main activities within the framework of
the agreement signed with the Public Energy Utility for the implementation of the Maintenance Management System
consist of:







Process design
Design of the necessary software for the operation of the system
Works for infrastructure of maintenance
Trainings for software users
Consultancy services
Supply of system equipment
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Performance-based Monitoring
and Management

Effective Planning Specialist and
Decision-making Assistant

Easy access with a web-based
software
Maintenance Management
System

Centralized Data Storage and
Information Sharing

Integration to Other Systems
(ERP, SCADA signalization)

Figure 3: Maintenance Management System
In this scope, the Maintenance Management Project, which is a comprehensive system installation project covering
aspects ranging from human resources to process management, from preparation of specifications to training program,
has been developed and implemented in the case study company power plants with the following purposes:


Increasing availability and capacity utilization,



Increasing operation life of equipment and machines,



Decreasing the costs resulting from unsystematic methods,



Increasing staff/plant effectiveness and efficiency.

Although the Public Energy Utility made an attempt for the implementation of the Maintenance Management System in
2000, it was unsuccessful. As mentioned before, the system was applied in three pilot power plants in 2007, taking into
account the leading example projects in the world, and the utility’s existing conditions.
“We have determined our situation by conducting a current situation survey. We have done the analysis called
Gap Analyses by comparing the current situation with the ideal situation.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
After the initial decision-making of the project, the approval was granted from the Board of Directors of the Public Energy
Utility, after which the team to be worked with was immediately determined. Upon the necessary approvals, deficiencies
were broadly categorized and appropriate models were selected. Accordingly, the work packages were specified and
the project was officially started.
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“There was a lot of work to do in the work packages and there were 100 people in the work package team. We
had monthly meetings at a plant or in the office.”
Interview Turkey, Male Respondent, Operational Employee
“Since they could not solve the problems related to this work, a certain group was assigned. At that time, they
provided a very good working environment. We could do research in the private sector and abroad. We could
reach many resources as books, articles and such. Therefore, we have undergone an important learning
process. But regardless of whoever came to the management, there would have been a certain process of
learning. This process was started with the idea that since this was a multi-pillar system, only one of the pillars
was software, the others also had to be activated.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“There, we pinpointed 101 deficiencies under 8 main headings. Then we put forward models that will overcome
these shortcomings. We have brought these to the attention of the Public Energy Utility’s management.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
The interviewees stated that they did not encounter any major difficulties in the process because they consulted the
Project Management Institute (PMI), a global leader in project management which provides access to valuable
knowledge, networks and resources, by promoting guidance, support and idea sharing (pmi.org, 2018).
“This is very easy because we have applied to the PMI from the very beginning of the project. It means Project
Management Institute. We accepted it as a standard from the very beginning we have implemented it at our
project plans. Therefore, we experienced no difficulty with the planning steps and we learned this in the
meantime. I think this is very useful in bringing this "culture" to our institution. We are still using the standards
of this PMI in our studies. Which is now 2017-2018 standard.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
Before the implementation phase of the project, a strategy document based on the main policy of maintenance, adhering
to PMI standards, was prepared and approved by the Board.
“The results obtained in the 1st phase of the project were then converted into a strategy document. We still
have this strategy document. It is described our main policy of maintenance in that document. It was signed in
2008. It is officially signed by the board of directors and has full validity. However, there is not much
dissemination and recognition. This was the most important output of the 1st phase.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“In 2008, we published the Maintenance Management System Strategy Document. And we've determined the
way to go next.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
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Besides PMI standards and the prepared strategy document, various methods of analysis were applied for online
monitoring and tracking studies, to guide the implementation phase. Accordingly, another survey was conducted, and
different pilot studies were compared by applying benchmark methods, taking a broad perspective.
“If we call the road map as the project implementation, there are different methods of analysis. For example,
we made a survey. We used a method called the "Delphi" method. Also, at some point in our study, we used
a method called "Dematel" to compare some of the criteria. After that, we conducted on-site monitoring and
benchmark studies. We created the benchmark documents and visited the power plants and facilities.
However, a broad perspective is needed. For example, we didn't just go to power plants. We visited several
different production facilities operating in different fields in a city that has a population of 5.4 million in the
Central Anatolia Region.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager

Implementation Phases
The Top-Level Executive identified the first step as planning and scheduling and second step as system activation in
the power plant.
“We classify all the equipment in a hydroelectric power plant, a thermal power plant, and in a generation plant.
How many equipment are there in a power plant and what are their tasks? We prepare maintenance periods,
maintenance schedules and schedules for preventive maintenance and predictive maintenance for the
equipment for which the maintenance will be performed. After this step is completed, the system is activated
at the power plant, and the software is activated. In fact, what you have established is the maintenance
management software. As for maintenance management system, after establishing the software, we track this
from the centre, from Ankara.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
On the other hand, the Mid-Level Manager considered the preparation of the strategy document as the first phase,
followed by the second stage, the implementation phase. In the second phase, the management system was piloted in
the three power plants.
“The output of the 2nd phase was the implementation of these three pilot power plants with a subcontractor,
and as a result of this implementation, approximately 70 reports were written, a software appeared, and design
documents for human resources and education emerged. And if it implemented, a full-scale regional-based
maintenance agreement would be introduced. At the same time, we gained the competence about how to do
the maintenance infrastructure at the end of the 2nd phase.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
Immediately after the selection process of alternative solutions and planning of the roadmap, the second phase of the
project was launched, a 5-year-period involving online tracking and monitoring system integration. In this phase, a
subcontractor was determined for the design of the necessary Maintenance Management software.
“Then the second phase of the period began. In 2008, we signed a contract with the subcontractor.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
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The digitalized monitoring and tracking system applied in the utility is expected to hasten the adoption of Industry 4.0by
incorporating high-tech software. With the transition towards Industry 4.0, breakdowns will be minimized and efficiency
in many areas is likely to increase carbon efficiency, power plant efficiency, and operational efficiency.
“Monitoring system and tracking methods lead us to strive for an efficient operation and minimum breakdown.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
“With the online monitoring centre, we want to monitor all critical equipment in our power plants. This is one of
the points where we will step into Industry 4.0. When we start such monitoring via the online monitoring centre,
we will receive not only the performance of maintenance but also the operation performance data. When you
make a program or study that will analyse at this level, then we will take an important step in terms of carbon
efficiency, in terms of achieving more efficient plants. Our works on this are also ongoing.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“Our friends in the monitoring room downstairs monitor these power plants weekly, how much and at which
rates the maintenance is performed, which maintenances should be performed in the near future and our test
units realize the problems here and perform tests according to the period.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
Furthermore, several advantages were observed within the utility in the implementation phase of the project. The
Operational Employee and the Mid-Level Manager both discussed the advantages and contribution of the Maintenance
Management System to the Public Energy Utility.
“The working performance of our power plants is very low, around 30%. When you look at the power plants
abroad, their working times are very long. They come to a revision, for example, in four years. They can work
for 4 months, 5 months or 1 year when they are in commissioning. Our power plants’ working times are not so
long. The longest running power plant runs for a few months. This creates an uncontrollable system. Therefore,
our project enabled us to control with a top eye thanks to the software, equipment lists and instructions. You
can see all the work done. You can control which is done, which is not done, what is coming out in the next
month, etc. Thanks to this system, video recordings, projects and all kinds of documents can be viewed
retrospectively. In that sense, the software and the project are beneficial.”
Interview Turkey, Male Respondent, Operational Employee
“Many elements have been evaluated, for example which can be more effective, which can be productive
longer time, what are the disadvantages, which human resources model can be applied more easily, which
training model can be applied more easily etc. … A decision has been made by evaluating them all.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
Although the interviewees agreed on the advantages of the applied system, they disagreed over the factors that
encouraged the launch of such a project. Accordingly, the Operational Employee believes that the project idea was
triggered by purely personal motivations, while the Mid-Level Manager argued that the project idea was in fact based
on non-voluntary considerations. This suggests that the corporate culture dynamics are more consolidated in the upper
levels of management.
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“The project idea is totally based on personal devotion. They all had to be connected to a system. Contacts
are temporary but the system is permanent. In that sense, the project was important.”
Interview Turkey, Male Respondent, Operational Employee
“It was decided from the top level. So, in the decision-making process, we were absolutely absent, there was
no one from the current project group. Then, we were assigned by the management. So, there is no voluntary
basis.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
On the other hand, the Mid-Level Manager states that a top-to-bottom management system is much more advantageous
in terms of time and resource management, as well as ensuring authority within the corporation.
“The most beautiful description of this; if the highest administrator of an institution directly gives an instruction,
the others may not object too much. Therefore, our sponsor's being top level is a big advantage for us. It saves
time, gives authority and resources”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
Along with this phase, the Directorate of Maintenance Management System was established under the Department of
Strategy. The experts in this Directorate conducted dissemination studies focusing on the third and fourth phases of the
project.
“We completed the first installation works in the Public Energy Utility during this 5-year project period. In this
period, there were human resources, training, process management, document pyramid design, and later
technical specifications for maintenance agreements, software, and maintenance infrastructure work
packages.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
In 2017, with the establishment of a separate department for Maintenance Management, the fourth phase of the project
was initiated in this department. Besides the related project, 10 further projects have been conducted in this department.
In the implementation phase of the system, the Public Energy Utility tried to manage the system in the optimal manner.
Nevertheless, specific challenges/barriers and motivators exist regarding the operation of the related system. These
factors can be categorized under specific headings, such as lack of qualified personnel, bureaucracy, private sector
mentality, and resistance to change as barriers, and self-motivation, social events, other organizations, effective senior
management, and honouring employees as motivators.
While the Operational Employee believes that the new technology in the utility creates an extra challenge for the
employees because of the lack of knowledge regarding system usage, he also argues that it provides multiple
advantages in terms of electronic reporting through a digital input panel rather than manual reporting processes.
“It brought an extra workload to the people. Before this system, it was very easy for a foreman to get any faults
on the phone. The foreman used to report any breakdown in the power plants. He used to work just by phone.
Then he used to build the teams and deliver the jobs to them. It was easy. On the other hand, now instructions
come from the software. It is very hard for the operators. The old foremen don’t use the computers or something
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very well. It is stressful for them. That’s why, there was a resistance but not in bad faith. It was just difficult for
them.”
Interview Turkey, Male Respondent, Operational Employee
“The difficulty in the software is that the foreman enters the working hours of the employees into the system.
The foreman was filling a report individually one by one, when they came, what time they worked etc. They
were a bit hard. The kiosks were made for it. They would have your card read when you started work. When
it was done, they would read it again.”
Interview Turkey, Male Respondent, Operational Employee
The project took a longer time than expected which created another challenge, because the utility had no concrete data
for the inventory, and the data transfer to the system took a long time, which also extended the duration of the project,
according to the Operational Employee.
“It probably finished in a period which is 3 times longer than expected. Because the works on the field were
not as easy as they were thought. There is a lot of equipment in a power plant. There was none of this. There
was no record, no documents. All of them were determined at the site. That's why, the project went on a little
longer.”
Interview Turkey, Male Respondent, Operational Employee
Another time-consuming barrier was the lengthy adaptation to a high technology management system in such an
organization. Moreover, the longer adaptation process leads to frequent serious resistance problems within the
corporation. This situation was experienced in the Public Energy Utility during the implementation process. Accordingly,
the Top-Level Executive identifies the so-called resistance problem under three different categories:
“This adaptation seems to be a simple matter, but the adaptation takes time. One of the most current problems
we experience now is that as the department is a new department, especially the executive departments in
the utility have the task structures that coincide with the tasks of our department and hence we have difficulties
in terms of acceptance.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“We have three challenges. 1. The power plants show resistance to change. 2. They show resistance to use
the system after it is set up. 3. We experience problems with the partner departments about whose task it is,
whose authorization it is.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
Although the top-level management considers the longer adaptation process as a matter of resistance to change bottom
layer employees believe that the longer process is caused by lack of faith. Despite improved technology, the lack of
qualified personnel and experts constitutes a major barrier.
“There is a lack of faith in our current work. People cannot find their expectations in normal business life or
they work under very difficult conditions in very bad places. There is also another difficulty; for example, you
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have defined the necessary maintenance, you have written the instructions, but there are no staff, no qualified
personnel.”
Interview Turkey, Male Respondent, Operational Employee
As an additional time consuming factor, bureaucratic issues are regarded as one of the fundamental barriers. The
Board’s slow and inefficient decision-making process is highlighted as another resistance problem that negatively
affected the project.
“The last stage, which is the department, individual success factors are active for the projects, but there may
be affects resulting from time prolongation, bureaucracy. It needs to be decided by the board. When we
execute a project, all work packages may not be your work packages. For example, the Board may need to
take a decision at a certain point. You may need to purchase something at a certain point. But at these points,
the bureaucracy and the decision-making processes are working a little slowly, which can affect the projects
negatively. The other may be the resistance of the field, for example. We're doing some extra work to overcome
this.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
Apart from the human barriers or challenges, there are also some infrastructural problems. At this point, the prominent
barrier was the age of the buildings, creating deficiencies in terms of electronic communication and measurement
control. In relation to this issue, the Top-Level Executive highlighted that the Public Energy Utility has still a long way to
go to keep up with the advancements in the world agenda.
“Our goal is to combine the online monitoring system and the maintenance management system software and
realize the problem digitally and form a work order regarding it. The examples in the world are like that. But
we experience problems in electronic communication and measurement control as our power plants are very
old. This change is required, too. The Public Energy Utility has a long way to go. I can say honestly that we
missed the millennium issue in 2000.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
Last but not least, as an external factor, the authorities in the top management reflect the privatization process as a
barrier because privatization has caused several malfunctions in the ongoing project process. Since privatization
attempts have overlapped with the implementation process, the results of the Maintenance Management System have
not reached the expected level.
“Those 3 power plants were sold due to the privatization by the time of the accomplishment of this project.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“Although the project was successful in the pilot power plants, it was not at the desired level because of
privatization.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
“When we start a project in a power plant, we know breakdown maintenance rates approximately. Then we
track these breakdown rates over time. But it is not at the desired level. Because when it is established in a
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power plant, it needs at least 2-3 years. If these pilot power plants weren’t privatized, it would be much better.
As for tracking methods, we are trying to set up online monitoring systems.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
Besides the barriers or challenges, there are also several internal and external motivating factors. According to the
interviewees, top-level management considers self-motivation as a major motivating factor; however, the bottom layer
in decision-making mechanism waits for encouragement from the top-level executives before initiating a project. This
inference also supports the aforementioned top-to-bottom decision-making dynamics.
“Trying to boost employee motivation is not so much effective as an enhancer. If only the supervisor is good
and with good intentions. There is no other motivation source for the staff.”
Interview Turkey, Male Respondent, Operational Employee
“The most important support in overcoming the problem of acceptance may be the senior management.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“My biggest motivation, my self-motivation, is to serve this country. I think energy is a kind of war and also in
view of efficiency. When we were studying, in our childhood, we heard about energy wars. It is really being
experienced. Therefore, it is very important for me to use domestic resources, domestic coal and domestic
water efficiently. This is the biggest motivation for me.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
“We are also trying to motivate our friends. Our project is really a guiding project for people. Within the scope
of this project, we have different fields; we have test units, measurement control units. We tell engineers that
they can improve themselves this way. However, we don’t have any other motivation.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
In addition to internal motivation, organizing social events in order to provide an opportunity for employees to adopt the
corporate culture within a utility is of great importance. Moreover, praising these employees in front of colleagues
increases their motivation to a great extent.
“I think that the social events or other organizations that the top management attend will help so much as a
motivator. We are usually trying to honour our friends by praising them for the good job they perform, in front
of everyone in a crowded place.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
The interferences regarding barriers/challenges and motivating factors are illustrated below:
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BARRIERS/CHALLENGES

MOTIVATORS

Lack of qualified
personnel

Self-motivation

Infrastructure

Social Events and
Organizations

Privatization

Honouring
employees

Resistance to change

Effective Senior
Management

Bureaucracy

Adaptation Problem

Figure 4: Barriers/challenges and motivators

Results of the Implementation
The first phase of the project was quite valuable. This phase was successfully completed in both the scope of time and
cost. The second phase was completed by the contractor. However, while the project was successful in terms of content
and cost, it was not very successful in terms of time, because of the contractor-related and unmanageable effects. In
the third phase, the Maintenance Management Division was established and then a department structure was formed.
Even though this phase of the project was completed within the deadline and cost limits, some difficulties were
experienced during the application.
Although the results of the project could not be numerically reported because of the large number of inputs in the power
plants, many positive results were obtained such as increasing the availability of power plants, reducing energy
consumption, and running the maintenance works more regularly and systematically due to the smart software used by
the staff. In all the power plants, maintenance infrastructure preparation and updating works continue. Over 500,000
equipment definitions have been made within the MMS software. MMS software is currently being used in four thermal
and five hydroelectric power plants.
The most obvious and important result of the project for the organization is laying the foundations of a “maintenance
culture”. MMS software is actively used in nine power plants. The failure rates have decreased by timely maintenance
of the equipment. As more efficient equipment is used, the rate of fuel efficiency has increased. Particularly in the
hydroelectric power plants, breakdown maintenance has dropped to 10%. Now, there are power plants applying only
preventive maintenance at about 90%. It is more difficult to apply in thermal power plants because there are too many
variables.
As stated before, the Mid-Level Manager separates the implementation process into several parts and the amount of
time need for some parts was reflected as a barrier. As for the consequences of the implementation, despite the long
period, reasonable cost of the project and effective outputs lead us to perceive the project as a successful attempt.
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“If we consider from this view, the first phase was extremely successful. The project was completed both in
terms of scope, time and cost and produces a good output, and that output turned out to be a decision approved
by the board as we intended. So, we gained a very good result.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“I can’t say that the 2nd phase was very successful. In terms of scope, yes. We had the contractor complete
the scope. The cost was also within reasonable cost conditions, but the time was too long. Therefore, one of
the three parts of the project took very long, but it was successful in terms of scope and cost. We also may
have had some impacts in terms of time management. But I can't say that 2nd phase was so successful due
to problems related with the contractor which we couldn’t manage.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“The works performed as the division, which we call as 3nd and 4th phases, were completed within appropriate
time and appropriate cost conditions with our own means although there weren’t any contractor firm. It may be
evaluated as being suitable, but it was a period with some problems regarding scope, some problems with
quality.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“When we consider in terms of the project management principles, the project has scope, cost, and time criteria
and within the scope of these criteria, some projects are successful, some are less successful. But I can say
we are trying to proceed without making less concession from the scope. So, in that sense, yes, but we proceed
a little bit slowly. Because it's been 10 years.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
According to the perception of the Operational Employee, although the project was successful in terms of installation
of the system and outputs, it is not easy to prove the success of the project with concrete data with respect to energy
consumption as well as the availability of the power plants.
“We couldn't find a formulation to show the results on paper. Otherwise, there is a success in using this
system, meeting work orders and doing works. However, it's hard to say on paper that we were producing as
much as this and now we've been producing as much as this, thanks to this system. Because the power plants
have a lot of input. The installation of the system and the outputs of the project are successful. But, it is not
easy to say that we have reduced the energy consumption this much, we have increased the availability of the
power plants this much. Now the software is very good, we do not deal with anyone. We do not deal with
workers. Everybody knows their job.”
Interview Turkey, Male Respondent, Operational Employee
The same interviewee emphasised that the measurement criteria for the success of the project is based on a detailed
reporting mechanism, which can only be realized in the long-term.
“Now we can say something by comparing the closing time of the work orders, the completion time of the same
faults and so on.”

PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

34 of 253

Interview Turkey, Male Respondent, Operational Employee
“It's hard to say you're improving performance. But this will surely happen in the long term.”
Interview Turkey, Male Respondent, Operational Employee
Although it is quite difficult to rate the success of the project because of the lack of a concrete data, the performance of
the system can be evaluated through multiple criteria. In accordance with the statements of the Mid-Level Manager, it
is highly important to deduce lessons from performance-based evaluations.
“There are things that we use at the project phase as a requirement of the project management standards,
there are performance measurement criteria. For example; CPI, SPI, Schedule Performance Index, cost
performance.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“We record both project management approaches and the performance of the projects, the outputs into our
lessons learned document. We are recording what the effects of these outputs are on the lessons learned
document. We learn so many things from there. We already have a software on the effectiveness of the
application of the outputs at the field. We use this software called Maintenance management system software.
We are transferring the data here and we have the chance to follow via the software, so now we can measure
the effectiveness of our projects in many areas. We measure how much it works or how much it doesn't work
via both feedbacks from the field and friends working in this project, we make evaluations and we get the
projects when necessary.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
For the Public Energy Utility, the major key factor in the effectiveness of the solution is the successful operation of the
adopted system. As the Maintenance Management System is applied in the utility, the success criterion is based on
proactive maintenance performance highlighted by the Top-Level Executive.
“Determining the most appropriate responsible person for maintenance management system is the key issue
in order to perform proactive maintenance. This is the biggest risk of the project.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
In addition, even if the system is well organized, the motivations of the employees are also denoted as a key factor for
the project success in production businesses. The source of the employee motivation is reflected as support by the
executive management. The Operational Employee also highlights this point of view.
“Production business is complex. I can get the results when the investment, the training of the staff, the system
and the software are all good. Even if you do the software, prepare very nice instructions, the equipment knows
you very well, maintenance schedule is very good, but there are people in the work. If the people don't do
anything, the work doesn’t run.”
Interview Turkey, Male Respondent, Operational Employee
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“The key role is primarily the attitude of the central employees. It is very important if we think of it as a key role
in the success of this project. It is very important that the employer has faith in and motivates his employees.”
Interview Turkey, Male Respondent, Operational Employee
“It is important that the executive management also has the support. One of the most important thing is to
make the blue collar employees trust the support of the Administration of the Power Plants.”
Interview Turkey, Male Respondent, Operational Employee
Besides these mentioned key factors, the integration of stakeholders into this process is also accepted as a key element
for the success of the project. At this point, both internal and external stakeholders are expected to be open to change
and adaptation, as well as an effective reciprocal communication.
“The achievement of the targeted results, the degree of achievement played a key role in the effectiveness of
the project and also to what extent the goal of the project has been adopted by the stakeholders played a key
role. These two factors are very important. The factors except for these are the basic criteria we use such as
different project management principles; they are different types.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“We have too many stakeholders. If we mention the most basic stakeholder, there is the utility management.
They want us to be successful and the project to produce some results. Those stakeholders have also changed
a lot.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“We are in a good dialog with them when we meet. When we tell not to commission the power plant at a certain
time, we both lower the breakdown possibility there and also increase the availability rates when they are
commissioned due to well performed maintenances. We make them reliable.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
The fact that other stakeholders accept the Public Energy Utility as a role model in the implementation of such a system
is regarded as a positive impact of the initiative on key stakeholders.
“They refer to us as a model in many places as the most important starting point in the transformation process.
It means that we are succeeding something, they perceive us as an important output.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager

Impact and Diffusion of Results
According to project management standards, there are some international performance measurement criteria such as
CPI, SPI, Schedule performance index, cost performance index.
These international indexes were used during the implementation phase of the project. In this sense, the impact of the
project on the operations have been positive. In this context, the effect of phase 1 was that four important outputs have
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been obtained: 1. An Ideal Situation Analysis Report, 2. A Current Situation Analysis Report, 3. A Gap Analysis Report,
and 4. A Maintenance Management Strategy Document. Within the scope of the phase 2, the MMS Software has been
introduced and implemented. The main elements of the system design were detailed and reported. Over 70 reports
were obtained. All the inventory of the three large power plants was listed and defined in the system. However, due to
the privatization of these pilot power plants where the project was first implemented, it was not possible to obtain a net
benefit measurement which could be reflected in the concrete numbers, and no feedback was available to eliminate the
errors of the system.
The effects of the outputs related to the project are described in the “learned courses document”. The works in the field
are more effectively registered, archived and more systematic thanks to these implementations. Also, thanks to this
project, digitalization and online monitoring systems in maintenance management within the organization have
increased. Furthermore, the establishment of an operation and maintenance company is another project. Thus, it will
be possible to turn the project into a source of income rather than being an expense, by providing services by this
company that will emerge as a result of this project to both their institution and other organizations.
As the project was initiated in 2007, the period for the Maintenance Management Project already corresponds to a longterm period. Under these circumstances, although the positive long-term impacts of the project should be visible these
impacts have not been fully internalized yet.
“It has been 10 years that we started the project in 2007. This process already accounts for a long-term period.
We actually started to experience those effects, but it's definitely going to be positive. Because what started
as an idea turned into a department, passed through intermediate stages and evolved. Only if the stakeholders
with whom we performed the project at the first power plants were still there, we could see clearly more positive
and longer effects. They can be considered to reach the long-term. So when we consider in this view, we
started to use the outputs of our projects but I see exactly that it is not yet fully internalized. The outputs will
probably be internalized in the long term.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
The fact that the positive impacts have yet to be fully internalized stems from lack of qualified personnel and training as
well as inability to sufficiently benefit from developing technology. Although the project does not have a leading role, it
still constitutes an example as a pilot project in terms of digitalization.
“We will succeed to keep the specialized staff in more professional conditions. Because we are now training
our staff and they are getting capable of working in the business market.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“Our project will not play leading role as for catching the technology, but it will have a triggering role. It already
stimulating now. What does it stimulate? It stimulates digitalization, online monitoring systems, it stimulates
continuous monitoring by tracking these monitoring systems from the centre and consulting with the field.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
Furthermore, according to all three of the interviewees, the Maintenance Management Department is expected to
become a separate private utility as a partner or subsidiary of the Public Energy Utility in the long-run in order to obtain
more positive outputs. At this point, similar examples can be observed in Turkey. For instance, a leading brand in the
world, Turkish Airlines, previously covered both operation and maintenance, then, it separated the maintenance part as
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Turkish Airlines Technic. This enabled maintenance to become a source of income revenue, rather than an expense
(Interviewee, Top-Level Executive).
“With the experience gained from the project, we want to move ourselves into an institutionalized structure in
the future. In other words, we want to turn into an institutional structure within the Public Energy Utility but a
separate structure from Public Energy Utility. It may be a subsidiary of the Public Energy Utility or a
partnership.”
Interview Turkey, Male Respondent, Maintenance Management System and Coordination Manager
“We will stimulate the utility in terms of digitalization. However, this must turn into an Operation and
Maintenance Utility as in the world.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department
Besides establishing a separate Maintenance Management Utility, the Public Energy Utility is also aiming to provide
service in foreign countries in order to extend its service area.
“It can also be served to other countries. Perhaps, we may not serve to Europe, but there are many power
plants in the Middle East. There are many gas power plants, mobile power plants.”
Interview Turkey, Male Respondent, Operational Employee
As mentioned before, the Public Energy Utility uses multiple resources including both fossil fuels and renewable energy
resources to generate electricity. In order for the Public Energy Utility to be more successful in the implementation of
the Maintenance Management System, it should apply the project in all power plants rather than applying it only in pilot
power plants. Under these circumstances, a common maintenance culture can be established within the utility.
Accordingly, the common maintenance culture is expected to enable to increase efficiency of fuel use, decrease
breakdown rates and perform effective time-management.
“If we think that it is used in all the power plants, the utility will have a common maintenance culture. By this
means, the maintenances of all the equipment will be performed timely and the breakdown rates will decrease.
As efficient equipment is used, the rate of fuel use will increase; the rate of efficient use will increase. We use
hydroelectric power plants and if our renewable energy, wind energy power plants also become active, I mean,
if we increase our availability capacity rates, they will all be successful.”
Interview Turkey, Male Respondent, Head of Maintenance Management Department

Suggestions and Recommendations
In accordance with the discussed topics, the major issue is to increase the efficiency and effectiveness of the
Maintenance Management System. Following the outcomes of the interviews, several suggestions and
recommendations are stated below for the success of the project in the long-run.


Building renovation:
The existing buildings of the Public Energy Utility make the digital communication process more difficult.
Therefore, it is believed that building renovation will compensate the deficiencies in terms of electronic
communication and measurement control.
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Staff training:
As there is a lack of qualified personnel, the system usage becomes much more difficult. This means that
although there exists a technological system, no personnel are able to use this system effectively. For this
reason, the utility should either employ qualified personnel or train the existing employees.



Privatization:
Privatization has been one of the key policies since the 1990ies in Turkey as it provides financial sources
to public institutions and state budget. Since the Public Energy Utility is also a public institution, the utility
has decided to apply for privatization. However, it is observed that the corporate culture and infrastructural
conditions of the Public Energy Utility seem to be unprepared for such a sudden transition. Therefore, the
privatization process that has been initiated simultaneously with the project had better to be postponed in
order not to suspend the project success.



Unbundling:
As stated, a single department within the Public Energy Utility conducts the Maintenance Management.
However, based on the unbundling principle, it is believed that establishing a separate private utility
responsible for maintenance management will be much more beneficial in the long-run.



Establishing a common corporate culture:
The Public Energy Utility should extend the scope of Maintenance Management System and implement
the system in all power plants situated within the utility. This is expected to create a common corporate
culture, which will provide an opportunity to control the project with a centralized system by using digital
communication technologies.
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3.1.2 Sustainable Energy Action Plan (Turkey)
Description of the Actual Problem/Idea/Case/Project
Following the industrialization and globalization trends of the last decade, the world has started to witness the
prominence of environmental issues such as climate change and global warming in addition to economic, political and
social factors. Climate change and global warming along with multiple other factors including high population growth,
rapid urbanization, water and food scarcity, and depleting fossil fuels constitute a serious risk for humans and the
environment on a global scale (UN, 2018). Regarding sustainable development, all stakeholders are making
commitments to decrease carbon emissions and contribute to environmental protection via international framework
conventions and agreements. In the post-Kyoto era, countries have focused on what kind of future path should be
followed. Accordingly, a new binding treaty, the Paris Agreement, has become the new agenda.
Even though the Paris Agreement covers national rather than local authorities’ efforts, both local governments and the
private sector representatives have been involved in actions to combat climate change. In fact, it is revealed that these
local authorities are much more effective in the related initiatives. At this point, the local authorities have voluntarily
become a party to an environmental initiative called Covenant of Mayors, affiliated with the European Union (EU). The
Covenant of Mayors was launched by the EU in 2008 to find lasting solutions to combat climate change and achieving
and exceeding EU climate and energy targets (Covenant of Mayors Website, 2018). The local authorities are more
effective in dealing with climate change-related issues than central governments in several domains, as decisionmaking processes in central governments take a lot of time from decision to action. Therefore, the Covenant of Mayors
highlights the importance of bottom-up approaches in decision-making dynamics (Energy cities Website, 2018).
The Covenant of Mayors initiative currently has nearly 8000 signatories in more than 50 countries and is increasing in
popularity. Within EU’s climate and energy policy framework, these signatories gave an initial commitment to decrease
carbon emission by 20% by 2020. After a ten-year-period, the carbon emission reduction target was revised to a 40%
decrease by 2030. This framework enables the parties to adopt a joint approach to tackling mitigation and adaptation
to climate change and requires the preparation of an action plan called a Sustainable Energy Action Plan (SEAP) within
two years, in order to translate the political commitments into practical actions and projects (Covenant of Mayors
Website, 2018).
Taking an initiative to conduct several international environmental protection projects, the Metropolitan Municipality of
an Aegean city with a population of 4.2 million became a party to the Covenant of Mayors in 2015. Under current
conditions, there are 3 Metropolitan Municipalities out of 16 signatories of the Covenant of Mayors in Turkey (Covenant
of Mayors Website, 2018). The Metropolitan Municipality of the city in the Aegeis was selected as the topic of this case
study, as it is highly committed to the success of the project. Besides these commitments, this Metropolitan Municipality
has become a member of World Health Organization - European Healthy Cities Network. This membership has
encouraged the Municipality to establish a separate department to conduct related studies for combatting climate
change and increase environmental protection; namely, the Branch Office of Healthy Cities and Clean Energy.
Accordingly, in the interview stage, three different authorities, representing different levels, including a top-level
executive, mid-level manager and an operational/field employee in the Branch Office of Healthy Cities and Clean Energy
were interviewed (See Figure 5). The report has been prepared based on the outputs of these interviews.
The first interviewee representing the top-level executive has worked in this institution for 30 years. During this period,
she worked in the Department of Environmental Protection as a chief deputy manager and manager in the Branch
Office of Air Pollution, respectively, and also as the Head of Department of Environmental Protection for 15 years.
Currently, she is the Deputy Secretary General that controls seven different Heads of Departments in the Metropolitan
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Municipality. Educated as a mining engineer, she started as engineer in the Branch Office of Air Pollution before
continuing her career in the Department of Environmental Protection.
The second interviewee representing the mid-level manager has worked as a Chief Engineer in the Branch Office of
Healthy Cities and Clean Energy affiliated to the Metropolitan Municipality of the city. He has worked in this institution
for nearly 10 years, since he transferred from the Department of Information Technologies as the responsible person
for software.
The last interviewee representing the operational/field employees has been an electrical engineer in the Branch Office
of Healthy Cities and Clean Energy affiliated to the Department of Environmental Protection and Control for three years.
He was previously in a different department, working on electronic projects in the Turkish Navy. Then, he shifted to the
municipal corporation of the city. Three years ago, he transferred from the Information Technologies department, to
work in the Branch Office of Healthy Cities and Clean Energy.

TOP-LEVEL EXECUTIVE

Deputy Secretary General in the
Metropolitan Municipality

MID-LEVEL MANAGER

Chief Engineer in the Branch Office of
Healthy Cities and Clean Energy

OPERATIONAL/FIELD EMPLOYEE
Electronic Engineer in the Branch Office of
Healthy Cities and Clean Energy

Figure 5: Three different authorities
The interviewees have shared their opinions regarding the membership in the Covenant of Mayors initiative and the
preparation of the Sustainable Energy Action Plan. Accordingly, the main goal of the Covenant of Mayors is to stimulate
local authorities to take an action on climate change, and to make a declaration of intention in this direction.
“When I started to work in this Branch, some of the decisions regarding the Sustainable Energy Action Plan
were already taken. The Sustainable Energy Action Plan was prepared after a proper inventory study was
made. In this regard, the methodology of the Covenant of Mayors was adopted to cover all actions in a specific
plan. In 2015, we signed the Covenant of Mayors upon the decision of the Municipal Council.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“While threshold values of air pollution were exceeded in the 1990s, we achieved an air quality that is now
close to European Union standards. However, we faced negative consequences of greenhouse gas emissions
that lead to climate change. Accordingly, our municipality decided to make a Sustainable Energy Action Plan
in response to the climate change-related concerns.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
“Our Mayor became a party to the Covenant of Mayors and gave a commitment to reduce carbon emission by
20% until 2020. As a part of this commitment, we had to prepare a SEAP. Now, the Action Plan is in the
implementation process.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
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Analysis of the Existing Alternatives
The Metropolitan Municipality decided to become a party to the Covenant of Mayors because the related Covenant is
the most comprehensive framework, including both large scale governments and local authorities at the domestic scale.
Furthermore, the Municipality authorities believe that membership in the Covenant of Mayors will facilitate further EU
project grants.
“We became a party to the Covenant of Mayors since it was very common, and it had a lot of members.
Moreover, it had a specific framework and constituted a better guideline for us. At the same time, we preferred
it as it was an instructive at the international level. Using an internationally valid terminology was also one of
our goals. Furthermore, we can get EU projects by way of the Covenant of Mayors. Many colleagues said that
the Covenant of Mayors would ensure privilege and priority to take grant for EU projects.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
“No, they are not the only methods. However, there are some selected municipalities. As I worked in the
projects regarding climate change, I learned that the central governments could not keep up with the
developments in this field. Particularly in Europe, it was seen that the central governments were not very good
at these issues, but the local authorities were more successful. Therefore, it was decided that local authorities
would be much more involved in these activities… The process of the Covenant of Mayors started in this way,
and a methodology was determined.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
In order for the Metropolitan Municipality to maintain its membership in the Covenant of Mayors, some binding
commitments are required. Accordingly, the Municipality prepared an Action Plan in order to reduce carbon emission
by 20% by 2020. When considering the decision-making process of the related plan, it is seen that the Sustainable
Energy Action Plan was launched by the mid-level managers, but the top management also adopted the Plan.
“The motivation for the Sustainable Energy Action Plan might have been caused by both the ideas of Mayor
and public demand. For example, our Mayor became a pioneer for the other 11 municipalities regarding the
implementation of the Sustainable Energy Action Plan. Our Sustainable Energy Action Plan was a precondition
to participate in other European Union H2020 projects. These preconditions include the design of Action Plans,
emission reduction targets, an inventory study to achieve these targets, declaration of intention and a
comprehensive report regarding the actions to be taken.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“The combination of top-down and bottom-up dynamics is inevitable. It is quite rare that the Mayor or top-level
executives directly put forward an idea alone.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
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“Consequently, the local authorities have more quick and efficient decision-making processes regarding
environmental issues. Therefore, there is a bottom-up decision-making structure. The local authorities do not
wait for any instruction from the top management. If every local authority fulfils its duty, the world will be able
to find a proper solution for these environmental problems.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
An analysis of the municipality’s decision-making mechanism shows that, although the position of Mayors is located at
the top of the Municipalities’ organizational chart, the Municipal Council, as an authority above the Mayor, must approve
any decision. During the Covenant of Mayors membership application process, firstly the approval of Municipal Council
was given for the Sustainable Energy Action Plan, which enables the Municipality to publish it as an official document.
“In 2015, the Municipality became a party to the Covenant. The decision was presented to the Municipal
Council; the Mayor signed the document and approved it. The Municipal Council is above the authority of the
Mayor… Similarly, the Municipal Council in the city is accepted as the representative of all the citizens living
in this city. Therefore, the decision of the Council constitutes a great significance. Only the Mayor’s decision is
not sufficient to become a party to these kinds of agreements.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
“Our commitment of a 20% emission reduction target was firstly approved by the Municipal Council. Then, the
Council was convened and presented this issue to the Subcommittee of Environment. Currently, we have a
policy document approved by the Municipal Council. This document became an official document approved
by the top management. Therefore, our decision-making mechanism had a bottom-up structure, but the top
management became conscious to a great extent.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
In Turkey’s management culture the decision-making dynamics is mainly observed as having a top-down structure.
This implies that the central government is regarded as an influential actor in decision-making. Government institutions’
support for the bottom-up decision-making mechanism within the local authorities is considered as a facilitating effort.
“As there is a strong central government in our country, the decision-making mechanism has a top-down
structure. This means the plans and projects are designed by top level executives. Therefore, we can achieve
all plans with the support of external stakeholders such as the Ministry of Energy and the Ministry of
Environment and Urbanisation.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy

Development of the Roadmap and Solution Approach
After the Metropolitan Municipality became a part of the Covenant of Mayors, the city participated in the Paris Climate
Conference in the same year. As the importance of local authorities in dealing with climate change was continuously
highlighted during the Paris Climate Conference, the related Metropolitan Municipality decided to create a climateresistant city, launching the Action Plans as a roadmap. The methodology for these Action Plans was originally
developed by the Covenant of Mayors itself.
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“In 2015, we attended the Paris Climate Conference. In the conference, it was revealed that the global problem
caused by climate change could only be solved with the projects conducted by local authorities. In other words,
an emphasis was placed on a process initiated on a local and national scale. I think the share of local authorities
is huge and important in this process. As we believed that municipalities were highly effective in creating a
climate-resistant city, we decided to launch the projects for the fight with climate change. We are the first
municipality that established a Directorate on this issue. As I said before, we determined the carbon emission
values of the city. Then, we determined what we could do within the scope of the municipality's own
responsibility for the reduction of carbon emission values, and we started to take actions.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
“After we became a party to the Covenant of Mayors, we gave a commitment to prepare the Sustainable
Energy Action Plan within one year. Therefore, we made an attempt for the preparation of the Plan. There is
a methodology suggested by Covenant of Mayors for the preparation of this Plan. The Plan was designed
according to this methodology.
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
As part of the ongoing process, an inventory study was conducted to account for each sectors generation of harmful
greenhouse gases. Based on this a database revealing the carbon emission generation of the city was created.
“The inventory study is a standard study that is based on a specific methodology. There is an international
organization that evaluates the attempts and efforts of local authorities. This organization provides a guideline
to the local authorities about how the inventory study should be conducted. The inventory studies are
conducted in different ways at the national level and the local level, because it is much easier to make an
inventory study at the national level.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
After the conducted inventory study, a detailed analysis was made on the basis of sectoral allocation of carbon emission
generation. In accordance with the sector-based study, Action Plans were prepared for 26 different sectors.
This inventory shows the total carbon emission in the city. It can be seen which sectors cause the carbon
emission and their allocation. Firstly, the inventory is created in order to see the current situation, because the
carbon emission level might change according to the economic condition of the city or country.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
“After our identification, we prepared separated Action Plans for each sector to decrease the carbon emissions,
because we gave a commitment before. Therefore, we need to prove that we will realize our commitment and
prepare an applicable plan with a quantitative data… You need to have a plan that includes quantitative data
showing that how much greenhouse gas emission will be decreased in which sectors. This constitutes your
Action Plan. It has two dimensions one of which is inventory.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
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At this point, it was seen that the industrial sector had the largest share, with 50% carbon emission generation, but this
sector was excluded from Municipality’s scope, being generally under the scope of the central government. For the
remaining sectors including transportation and buildings, definite targets were established to decrease the adverse
impacts of these gases.
“They wanted us to make an inventory study and set targets to decrease carbon emission by 20% until 2020.
To achieve this, we should generate electricity from renewable energy resources, ensure energy efficiency
and determine emission reduction targets by selecting a base year. Making a declaration of intention is not
enough, you also need to set concrete goals and present your projects regarding transportation, waste
management and buildings such as commercial buildings and residents. In these categories, we set our
concrete targets. Accordingly, we determined how much carbon emission reduction would be ensured. We
also set a target regarding renewable energy. At this point, there are two different sets of categories consisting
of targets. One is the targets within the Municipality, and the other one is the targets on the urban scale. The
targets on the urban scale are more flexible, and the industrial and agricultural sectors were excluded as the
municipalities could not intervene in these sectors. However, the inventory study included these two sectors.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“The Covenant of Mayors offers an option for us regarding the decrease of carbon emission. Accordingly, there
are sectors that are under the responsibility of Municipalities. However, the industrial sector is not under the
responsibility of Municipalities. On the contrary, the industrial sector is affiliated to the central government.
Therefore, we eliminated the industrial sector and agricultural sector in the targets based on the decrease of
carbon emission. We included these two sectors in the inventory, but we could not determine any target to
decrease emission in these sectors, because the industrial sector is independent from the Municipality. After
excluding these sectors, we currently have 26 Action Plans in other sectors.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
According to the Operational Employee, these studies and efforts also contributed to raising public awareness of climate
change.
“We set the related targets and we made a project design regarding these targets. This constituted the
inventory study. At the beginning, we revealed the inventory and determined an emission reduction target
according to the inventory study. Then, we designed projects to achieve these emission reduction targets. The
projects included studies to raise awareness about solar energy projects, waste management, transportation,
pedestrianization and use of bicycles, electric vehicles and electric buses. These categories are already
included in the Municipality’s strategic plan.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
In order for the Sustainable Energy Action Plan to be implemented successfully, the authorities in the Municipality
sought after solutions that could raise the awareness of both internal and external stakeholders, so that they could
internalize the Action Plan. Accordingly, two representatives were assigned from each department for a meeting
organized within the Municipality. In addition, a workshop was organized for external stakeholders, such as universities,
trade associations, and chambers. These workshops were listed among the tools in the methodology of the Covenant
of Mayors, to encourage relevant stakeholders to adopt these plans.
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“All the departments in the municipality need a guidance for the implementation of these Action Plans.
Therefore, we organized meetings to inform the employees in the municipality. We explained to them what the
Sustainable Energy Action Plan is and why we conduct such a project.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“A workshop was organized in the most critical stage of this project. All the related stakeholders including
universities, trade associations, the Department of Transportation, the Chamber of Civil Engineers, the
Chamber of Survey Engineers, and the Chamber of Architects were invited to the workshop. The most
important aspect of organizing such a workshop was to see the projects of the external stakeholders… The
workshop was organized so that the external stakeholders could benefit from the project and they could adopt
the project more easily… We discussed practicable and impracticable points.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“The first thing to do was to encourage the stakeholders to adopt this plan. After the Sustainable Energy Action
Plan was approved in the Municipal Council, we gathered only the top executives of all our companies and all
our units in the assembly hall. The Mayor also mentioned the studies on the Sustainable Energy Action Plan
and set some targets. In this way, all stakeholders started to focus on topics such as renewable energy and
transportation. They started to think about what they could do regarding these issues. They also made
alternative suggestions to further decrease the level of carbon emission. These suggestions included the tram
line and smart traffic system.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy

Implementation Phases
The conducted interviews reveal that the implementations regarding the Sustainable Energy Action Plan
fall within specific categories, such as transportation, buildings, waste management, and renewable
energy (See Figure 6).

Sustainable Energy
Action Plan
(SEAP)

THEME 1
Transportation

THEME 2
Buildings

THEME 3
Waste Management

THEME 4
Renewable Energy

Figure 6: Themes in Sustainable Energy Action Plan
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Accordingly, the following implementations constitute the examples for the projects involved in Action Plan.
•
•
•
•
•
•
•

Solar energy system implementation
Electric vehicle project of the Municipality
Transformation of buildings from the existing standard to a more energy efficient standard and related
energy audit studies
Efforts to support other departments related to the subjects of the Action Plan
Efforts to decrease waiting period in the traffic via a Smart Traffic System
Pedestrianisation
Popularizing geothermal energy as a tool for district heating

Within the framework of the Action Plan, specific to the transportation category, it aims to increase the use of public
transportation options in order to achieve carbon emission reduction targets.
“The aim of transportation planning is to popularize the public transportation options such as the metro and
tram, as well as pedestrian sidewalks and bicycle roads.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
In addition to the increasing popularity of various public modes of transportation, these public transportation vehicles
are being updated in order to further decrease carbon emissions. For instance, the Municipality aims to replace its fossil
fuel-based vehicles with electric vehicles. They also aim to generate most their own electricity from rooftop solar panels
to avoid electricity supplied from the grid, which is generated from fossil fuels. In this way, they are targeting a
transportation project with zero emission level.
“The corporation that provides the public transportation service in the city can say that they will take their
electric buses into the scope of Sustainable Energy Action Plan and they aim to increase the number of electric
buses to 400.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“We only have 20 electric buses, but our target is to have 400 electric buses. The fleet currently has around
1500 buses. The aim is to transform one fourth of the fleet into electric vehicles.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
“Transportation has also a great significant at this point. For instance, there is a tram line driven by electricity.
It is regarded as a clean energy system, but the real issue is not like this. The methodology in the Covenant
of Mayors also includes electricity, because it is important how you generate electricity and whether you use
a clean energy resource for generation. You need to calculate your environmental cost for KWh electricity
generation. This calculation shows that environmental cost for KWh electricity generation is high, which means
environmental pollution is at a high level. If you consume 1 KWh electricity, you cause half a kilo of carbon
emission in Turkey. We adopt this model for our 20 electric buses. We use electricity generated by rooftop
solar panels in these electric buses.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
Following transportation related projects, the Municipality has also taken several initiatives regarding urban
transformation implementations. In this regard, roof top implementations and insulation works were supported to
increase energy efficiency.
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“We determined a pilot area according to this format. Our pilot area was an Art Centre. We carried out
measurements related to energy efficiency in this pilot area in terms of roof structure and insulation.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“The Mayor explained that he would like to create a system that would enable to generate the municipality’s
energy only from renewable energy resources. We immediately started to implement this system in our existing
buildings. Both in Europe and the rest of the world, the best examples are the use of free areas of building
roofs. First of all, we made an application to the rooftop of the garage belonging to the corporation that provides
the public transportation service, a rooftop of a gym and the rooftop of our building that serves for educational
purposes.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
“The urban transformation project was also involved in these targets. Accordingly, we plan to renovate the
building stock. It means the new buildings will be more energy-efficient, and they will contribute to carbon
emission reduction.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
Finally, the Municipality also aims to implement waste management strategies. Although legal procedures make the
building of waste disposal facilities difficult, the Municipality is conducting studies to improve conditions in the long run.
“The electricity generation from waste landfills is also a part of the Action Plan. The Municipality has a problem
regarding waste. The waste is transported between two distant places. There is a question regarding whether
the wastes should be involved in the scope of a regional plan or a central plan. It is a kind of logistics network
design. The trucks that carry the waste cause a specific amount of carbon emission. Unfortunately, the
Metropolitan Municipality does not have any facility for waste disposal because of legal procedures.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
Even though it is believed that the Sustainable Energy Action Plan will make a contribution to environmental protection
and the achievement of carbon emission reduction targets, the Metropolitan Municipality in the city has experienced
multiple barriers and challenges during the implementation process. These barriers/challenges are identified as the
following factors.
Barrier 1: Lack of awareness
Citizens are not familiar with the concepts and issues related to climate change, making the Action Plan adaptation
process more difficult. As one solution to this barrier, the Operational Employee suggests publicity campaigns to inform
the citizens and increase awareness.
“At the beginning, they had difficulty in conceptualizing carbon emission and the setting of emission reduction
targets; however, they adopted this plan well after the public and non-governmental organizations became
more aware of climate change-related issues.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
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“We also advertised our emission reduction targets on the television news.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy

Barrier 2: Resistance to change and slow social progress
In addition to low levels of awareness, the citizens’ resistance to change is also regarded as another major barrier in
the implementation process. Such ‘resistance’ decelerates the social progress necessary for the transition to a low
carbon (or carbon free) city. As a solution, NGO publicity campaigns and activities are important actions that reduce
this resistance.
“As a matter of fact, some of the people show resistance to the measures taken against climate change while
some other accept the struggle with climate change as a facilitating trend. The civil society organizations are
also quite successful in this regard. They organize campaigns and direct people to take an action against
climate change.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“I don’t feel very hopeless, but I see that our social progress is unfortunately very slow… We lost the
enthusiasm of the citizens because of the problems caused by the citizens and the handicaps in the state
administration.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality

Barrier 3: Lack of energy cooperatives
Energy cooperatives are one of the major entities that support the electricity generation from renewable energy
resources. As the up-front investment costs for renewable energy are quite high, energy cooperatives can provide
advantages in terms of extending the consumption of renewable energy, by reaching a larger number of consumers.
“They establish energy cooperatives, which proves that they give support to renewable energy projects.
Europe has made a great progress in energy cooperatives; however, they are not mature enough in Turkey.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy

Barrier 4: Bureaucratic issues
Three main types of bureaucratic barriers are identified by three of the interviewees:
 Regulatory issues:
The major problems regarding regulations in Turkey are frequent amendments, complex legal structure, and longstanding legal procedures, as well as changing political conditions. These factors constitute challenges in the
implementation of the Action Plans.
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“The regulations restricted us regarding the implementations in renewable energy systems. They made their
implementation difficult at the national level.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
“As far as the legislation is concerned, it is seen that the legislation was the common problem, because it is
constantly changing, and it has a complex structure.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“We improved our system in terms of regulations, because the regulations in Turkey are severe on this issue
and the legal procedures take a long time.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“You already experience challenges in the permission period. First of all, you receive a call letter; then you
make a connection agreement. The central institution for electricity is the Turkish Electricity Distribution
Corporation (TEDAŞ) in Turkey and the subcontractor institution is the Electricity Distribution Company
providing service in the city that has a population of 4.2 million in the Aegean Region and the city that has a
population of 1.4 million in the Aegean Region. Their procedures were rather confusing and tiring. They were
like a competition rather than an encouraging mechanism. They tend to eliminate your application as much as
possible.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
“We cannot prepare a long-term Action Plan right now in a country like Turkey, where the conditions are rapidly
changing. The Municipalities are already political institutions.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
At the same time, the applied regulations have a rather broad scope, and are unable to provide any privilege or
exception for different types of organizations.
“For example, we had a correspondence with General Directorate of Renewable Energy on this subject, but
we did not get a positive result. We said that the regulations make it impossible to conduct such kinds of
projects. We also asked whether there is any privilege for the municipalities and official institutions. As a
municipality, we said that our buildings had a different position and offsetting was very economical for us.
However, they said there was no privilege on this issue. At the very beginning, we knew that they would give
a negative answer. Nevertheless, we wanted to show our decisive and persistent characteristic. As I said, it
really was a big disappointment.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
 Administrative boundary problem:
Another problem regarding the regulatory issues is the fact that the provincial boundaries of the city are enlarged by
central government regulations. As these were imposed, the dense population and extending control area causes the
Metropolitan Municipality to experience challenges in achieving their targets.
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“The provincial borders of the city in Aegean Region were changed as provincial administrative boundaries.
Consequently, the responsibility of the district municipalities was transferred to the Metropolitan Municipality
and the consumption level of the Metropolitan Municipality increased.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“We're having a hard time in explaining these facts to the citizens, because the population is quite high in
large cities.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
 Engagement with central administration:
Besides the regulatory barriers, enlisting the engagement to the central administration in terms of economic commitment
also pose a challenge for the Municipality as a local authority. No matter how much support the organization within the
Municipality give the implementation of Action Plans, their implementation area will remain restricted because of the
imbalance between the government and the Municipal budget.
“There is an engagement in the sense of economic commitment to central administrations and compliance
with the decisions made. This might be the major challenge in practice.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality

Barrier 5: Lack of information
As mentioned, in the roadmap, conducting a full inventory study and collecting accurate data are key factors for a
successful implementation. However, challenges during the data collection process, as well as technical inadequacy
and incoherence in the existing data, in terms of both national and international standards, are regarded as a significant
barrier.
“In the urban scale, local electricity distribution companies became a stakeholder in the project. In this regard,
the Mayor made several correspondences with these stakeholders. In fact, we had difficulty in collecting data
from external sources… This is probably caused by the fact that electricity distribution companies have been
privatized and this data can be collected from private companies. These challenges might stem from
resistance, unwillingness, or commercial factors.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“Within the framework of the Sustainable Energy Action Plan, they asked us how many universities and
personnel work for the fight with climate change in the city. We don’t have any data on this issue.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“The major problem in Turkey is the lack of information. We have some kind of data that is fragmentary, but it
was really difficult to compile this data in a proper format and make calculations by international standards.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
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“Another challenge was the fact that the partners and stakeholders in the project did not have technical
adequacy and they could not keep data regularly.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
According to the Mid-Level Manager, this coherence problem is probably caused by lack of cooperation between central
government and other related institutions. As a solution, the Operational Employee suggests establishing a separate
department responsible only for providing statistical information.
“We cannot have access to some statistical information, but the central government have access to this kind
of information. There is a lack of cooperation between these institutions... It might be more effective if the
central government and Municipality act co-ordinately.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
“The municipality decided to establish a new department called the Branch Office of Statistics in order to
compensate this gap.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
It is also observed that the central government is able to provide concrete data at the national scale; however, it is
difficult to access data that is relevant on the local and regional level.
“The Turkish Statistical Institution has extensive data regarding inventories such as electricity sale or fuel
consumption at national level, but there is not any common data at local level.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy

Barrier 6: Financial issues
Regarding the financial barriers, costs are a great handicap for the implementation of renewable energy projects. There
must be incentive mechanisms that encourage investment in renewable energy systems, but in Turkey, these
mechanisms are insufficient to encourage domestic investors.
“The cost of generating energy from renewable energy resources is pretty high. We have one more problem:
Who will cover the expenses of such a renewable energy project?”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
As far as the incentive mechanisms in Turkey are considered, it is seen that some institutions have difficulty in making
investments in renewable energy systems. Even though there are investment mechanisms in Turkey, the local
authorities cannot fully benefit from these mechanisms because of the legal procedures mentioned before. The
experiences of the Top-Level Executive on this issue are as follows:
“We were very disappointed, because while establishing the solar power plants, the central administration
receives certain costs related to the transformer connections. These prices have been increased by 13 times.
PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

52 of 253

Therefore, installation of rooftop solar panel and offsetting of a different building was not a profitable and
economical decision anymore. At this point, I lost my interest and enthusiasm to install solar panels on our
buildings. At the same time, these implementations must be economical and sustainable when they are
considered from an engineering point of view. In short, as I was deeply concerned about the economical aspect
and sustainability of the related project, it raised significant questions in my mind in terms of efficient use of
municipal resources. Even though the roof of your building is very convenient, it is no longer a matter of using
it in a way that you can offset it with another building. This has created a big question in our minds about how
much the decisions taken by the central government on solar energy are supported. This was one of the
biggest handicaps that we have ever experienced in the SEAP implementation process.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
Other obstacles to renewable energy investments, in terms of long return on investment period, high costs, and
economic disadvantages, are highlighted by the Top-Level Executive and the Mid-Level Manager below:
“As the return on investment period is too long and costs are extremely high, some of these systems are no
longer profitable and economical. Although some of our existing roof areas were available, we had to reduce
the number of solar panels and started to use them only for meeting the consumption of the building.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
“The renewable energy systems are also costly. The return on investment of renewable energy systems
requires a very long time in Turkey. This is caused by high foreign exchange rates and financial instability.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
“The price of one electric bus equals to the price of three conventional fossil fuel-based busses. At this point,
the question is that whether we should provide a cleaner service to less people, or an environmental polluting
service to more people.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
“They are environmentally advantageous but economically disadvantageous projects. When they are
conducted, they don’t have so much economic contribution to the Municipality’s budget. This is why we don’t
design projects that have high installed capacity.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
“Moreover, the investment costs of the renewable energy systems became very high. As these systems are
so expensive, we cannot make huge investments in this field, because the Municipalities have more prioritized
service areas.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
Besides the costs of investments, another problem is related to the difficulty in finding financial sources to complete
these projects. For a developing country, the exchange rate volatility and the lack of technological adaptation similarly
pose a serious challenge for sustainable energy projects at both local and national levels.
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“Especially Europeans question many things regarding their financial sources, and they have sufficient
financial sources for renewable and sustainable energy projects. The financial issues are also extremely
significant for us. Besides financial sources, they have the technology to successfully conduct these kinds of
projects… In fact, increasing foreign exchange rate creates serious problems for us in terms of financing these
kinds of projects. Turkey is a developing country and we need financial support and efficient financial sources.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“It was suggested that we could install solar panels on the rooftop in the urban scale, but we realized that these
kinds of large scaled projects would require huge investments. Therefore, they were not feasible.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
Contrary to the barriers discussed above, the Municipality has also multiple motivating factors regarding the
implementation of the Sustainable Energy Action Plan. The following section identifies the major motivating factors in
the implementation process.

Motivator 1: Advantages of being a local authority
As the management of the local authority has a horizontal structure, it is much easier to create close relations with the
public, and cooperation between the Mayor and other municipal stakeholders. At this point, the support of top-level
management in decision-making processes for the Action Plans facilitates the implementation stage.
“As a local authority, we have many advantages. We can create close relations with the public. As we train our
employees in the municipality, they can also convey their own experiences to the public.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“The most important thing that makes our work easier is the importance given by our top management in this
city to climate change-related issues.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“Specialized and experienced executives can lead you to launch a new project.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality

Motivator 2: The idea of living in a cleaner city
The implemented Action Plan enables a green, clean and sustainable environment. In this regard, the citizens are
provided with a chance to live under better environmental conditions.
“These projects may enable a cleaner and liveable city. This is the major motivator for all citizens.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
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Motivator 3: More sensitive and conscious citizens
The level of awareness of the citizens living in the city is relatively higher compared to other cities, and this is regarded
as one of the major motivating factors in terms of adopting the Action Plan.
“The citizens in the city in the Aegean Region are more sensitive. This is the most important point that
differentiates the citizens of this city from the others… They say that it is much easier to spread an
implementation to all other cities if it is firstly applied in the city in the Aegean Region.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy

Motivator 4: Membership to international organizations
As climate change is a global problem that affects all humans on a large scale, it is highly significant to become a
member of international organizations, and also to consider national interests. These memberships stem from the
motivation to take a joint action on climate change.
“We are one of the members of World Healthy Cities Association. We believe that our membership is an
encouraging attempt.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
“We decided that the Covenant of Mayors would be a good motivating factor for us in this process. We put
forward a suggestion on this issue to our executives. The Municipality had already a positive attitude towards
these kinds of initiatives.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
The interferences regarding barriers/challenges and motivating factors are illustrated below:
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BARRIERS/CHALLENGES

MOTIVATORS

Lack of awareness

Advantages of being
a local authority

Resistance to change
and slow social
progress

The idea of living in a
cleaner city

Lack of energy
cooperatives

More sensitive and
conscious citizens

Bureaucratic issues

Membership to
international
organizations

Lack of information

Financial Issues

Figure 7: Barriers/challenges and motivators

Results of the Implementation
When the results of the implementation are considered, according to the Operational Employee and the Mid-Level
Manager, the key factor behind the success is the support and cooperation of top-level executives and other
stakeholders within the Municipality. The most concrete outcome of the Sustainable Energy Action Plan is the increasing
awareness of all stakeholders in the city.
“Both the management and public are more aware of these issues. As the public awareness has increased
regarding climate change-related issues, the popularity of Sustainable Energy Action Plan has started to rise.
These kinds of Action Plans constitute an umbrella for all other plans, programs and strategies of the
municipalities.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“As our effort is adopted by the top management, all stakeholders are more enthusiastic about developing
these kinds of projects. It has been three years since the project was launched. Both the Mayor and top
management support the idea of the Sustainable Energy Action Plan. Accordingly, other authorities and
employees pay close attention to these projects. The municipality prioritize these projects and the public
demand more action to combat the adverse impacts of climate change. Therefore, the process goes faster.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“The key factor for the effectiveness of the Sustainable Energy Action Plan is the fact that decision-makers
and top executives encourage and support the personnel. The decision-makers support and give importance
to the ideas and suggestions put forward by the personnel in the bottom.”
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Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
In particular, the Top-Level Executive underlines the contribution of the Mayor to launch this Action Plan since he has
a high awareness level personally.
“The fact that Mayor was aware of the issue and supported us in the fight with climate change was the major
effective factor. The city was a pioneer with respect to environmental issues and got a reward from the United
Nations as the first environment friendly city… I think the key factor behind this success was based on high
awareness level of the executives, their support and a competent technical team.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
“The Mayor made a speech on this issue and invited everyone to take charge of the implementation of this
action plan. He also had an aim to encourage the municipality to generate its own electricity from renewable
energy resources. In other words, the success of the project is based on the initiatives of the Mayor and
commitment of the personnel.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
According to the Deputy Secretary General as a Top-Level Executive, besides the support and motivation of the
management, the technically self-confident employees are regarded as a key factor in the implementation of the
Sustainable Energy Action Plan.
“We work with employees that are technically self-conscious. They really have a high level of awareness; they
like research and development; they want to improve themselves.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
“I think it is very useful in terms of raising awareness and developing a corporate perspective… I think SEAP
is highly influential in terms of raising awareness of the technical personnel in the municipality. I believe that it
will be quite successful in the end.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
Apart from the key factors based on employees and management, another significant issue is the use of digital systems
and automation in the implementation phase, as stated by the Mid-Level Manager:
“I think the Information Technologies Department is quite important on this issue. It is not possible to manage
the Municipality with conventional methods. You need digital methods and automation.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
In addition to the key internal factors, external factors, such as the current outlook of Turkey, as well as the global
energy markets trends, including increasing energy prices and Turkey’s energy dependency, are also a significant in
encouraging local authorities to successfully complete the Sustainable Energy Action Plan. Also, citizens’ tendency
towards energy saving and use of renewable energy resources is increasing.
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“I can say that the reactions towards our projects are positive. Furthermore, people are curious about wind
power which is a renewable energy resource.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“Energy efficiency does not only provide a financial opportunity and saving but also provides a chance to
reduce carbon emissions. Moreover, we decrease our energy consumption in this way.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“Now, we can see that all other departments try to take a step in this field without our intervention. This implies
that every department in the municipality has started to give more importance to energy-related issues and
energy systems. This is not a coincidence. This is directly related to the fact that climate change and energyoriented problems are on the global agenda.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
As mentioned before, energy saving behaviour is not only encouraged by local or global trends, but also by efforts for
raising awareness.
“It is possible to make energy saving by 5% only by informing people and raising their awareness.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy

Impact and Diffusion of Results
As a result of all efforts related to climate change, global warming and environmental protection, the fundamental goal
is to create a climate resistant city in the long run. Accordingly, the major motivation is to raise awareness at local level
and encouraging citizens in this direction.
“I believe SEAP will be successful in the implementation despite all the barriers, because we will continue our
struggle against these barriers. At least, we will continue our efforts to achieve our targets through
correspondences to decrease the negative impacts of external factors.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
“We made a huge effort to create a climate-resistant city. There is no possibility to give up this effort. We will
continue by developing ourselves and following national action plans. Firstly, we have to complete what we
have to do on our own local scale, and we should address what we can do more. At this point, I think it is
important to raise awareness and to make initiatives at the citizen level.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
In this regard, the Top-Level Executive in the Metropolitan Municipality believes that the raised awareness should not
be temporary. Instead, it should be sustainable in the long run. In order to achieve this, such mentality is suggested to
be adopted in all the departments of the Municipality as a corporate culture.
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“We can say that all departments in the municipality are on their way since we have created this awareness,
we expect it in all these departments.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
As far as raising awareness is concerned, providing training to children is regarded as the major tool in this regard. The
advertisement of applied renewable energy and electric mobility projects encourage school students in terms of green
technologies and recent technological developments related to a more sustainable world.
“Our Branch Office provides trainings to the secondary school. We'd like to go to these schools with this electric
vehicles and advertise it. We even made the application of solar energy project. Our professional factory also
provided courses related to renewable energy. We have an electric car charging station in this factory. In this
way, we try to attract the attention of the people.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“As the education starts in childhood, we have always focused on children and tried to train them with respect
to the recycling of packaging waste, adopting environmental dynamics and raising awareness. Within the
framework of the action plan on climate change, we started our training activities conducted in cooperation
with Forest Foundation in order to raise awareness in the schools. In this way, the students have an opportunity
to understand what climate change is, what factors cause climate change, and what the role of the citizens is
for combatting climate change. I guess we've trained 35,000 kids so far… I was very hopeful. I believe that we
have done something nice and we have to keep it going... Therefore, we want to maintain these activities. Our
aim is to make energy saving and energy efficiency a habit of living.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
These projects are expected to highlight the importance of the concept of sustainability that is frequently involved in the
governments’ agenda in many different fields. Accordingly, the Top-Level Executive believes that these projects will
reveal further positive outcomes in the long run.
“I think that these plans will further increase the importance of the concept of sustainability in multiple fields:
sustainable energy activities, sustainable growth, sustainable development and sustainable cities.”
Interview Turkey, Male Respondent, Electronic Engineer in the Branch Office of Healthy Cities and
Clean Energy
“We achieved our target to create a sustainable city by minimizing the effects of environmental pollution without
depleting the natural resources. I am also very hopeful in the national sense and I think that these efforts will
not be in vain.”
Interview Turkey, Female Respondent, Deputy Secretary General in the Metropolitan Municipality
Although the management in the Municipality is likely to change in the upcoming period, it is believed that the mentality
based on environmental concerns will not change, since these efforts stem from the corporate culture rather than the
mentality of a single individual such as the Mayor or Top-Level Executives.

PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

59 of 253

“I think the new Mayor will not be indifferent to environmental problems and climate change. S/he will have to
consider the negative impacts of climate change, because climate change has serious costs both for human
life and economy. Therefore, I believe that more active executives and decision-makers will be involved in this
process in the future. I think environmental issues will be prioritized rather than developmental ones.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
Besides the social awareness, people will have a greater tendency towards environmental protection in the future
because of the economic conditions, such as increasing oil prices and high electricity bills in Turkey, which increase
the use of public transportation, and insulation in buildings. Under these conditions, people are expected to make more
environmentally conscious steps in the long run, based on economic factors.
“We will see the impacts of our attempts more clearly, because people will face with harsh economic conditions.
I also believe that people’s preferences will be much more ecological-based in the future. However, in the short
run, there will not be so much emission reduction as the population is rapidly increasing and the cities are still
developing. As the Municipality, our role is to be a monitor and guideline provider for public.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
“In Turkey, there is an environmentalist approach, but this approach is much more based on economic factors
rather than ecological factors. For instance, I have an LPG-fired car. LPG is a much more environmental fuel
compared to gasoline, but the preference for LPG is not because of environmental issues but because of
economic reasons… I think people use the tram line because of economic factors rather than environmental
factors.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy
“The new payment system in public transportation is a motivating factor. When you pay it once, you can travel
for 1.5 hours with public transportation vehicles including the tram line. The environmental issues are not
prioritized in such a preference.”
Interview Turkey, Male Respondent, Chief Engineer in the Branch Office of Healthy Cities and Clean
Energy

Suggestions and Recommendations
In accordance with the discussed topics, the major issue is to decrease the adverse impacts of climate change and
raise awareness for environmental protection at the local level, considering bottom-up dynamics. As a result of the
outputs of the interviews, several suggestions and recommendations are stated below for the success of the
Sustainable Energy Action Plan in the long-run.



Citizen participation:
The bottom-up dynamics in decision-making processes should be more dominant. The participation of citizens
in decision-making should be further encouraged and increased.
Support of the state/public institutions:
Financial support and incentive mechanisms on these issues by central government are indispensable.
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Competent professionals and experts:
More qualified professionals and experts are needed to further contribute to environmental studies. As a
solution, new university departments or divisions dealing with climate change and carbon emission related
issues can be established.
Trilateral cooperation:
The cooperation between university-industry-public should be encouraged via regular meetings and
workshops as well as creating internship opportunities.
Social progress:
The initiatives for combatting climate change and global warming are mostly based on cultural facts (energy
saving habits, environmentalist behaviour etc.) As it is difficult to make a sudden transition from these
consolidated habits, awareness raising efforts should be prioritized.
Carrot and sticks:
Incentives and penalty mechanisms should be introduced in order to raise the awareness regarding climate
change and global warming.
Climate change adaptation efforts:
Under existing conditions, governments and local authorities mostly focus on climate change mitigation
rather than adaptation activities. However, climate change adaptation in terms of how countries as well as
cities and urban places might react to these negative impacts should be further improved by taking into
account future projections. Accordingly, the Municipality should incorporate climate model projections for its
region into their climate adaptation strategy and preparations.
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3.1.3

Zero Emisson Public Transportation Project (Turkey)

Description of the Actual Problem/Idea/Case/Project
Turkey’s energy profile is marked by a high dependence on fossil fuels and on energy imports. In this context, fossil
fuels account for 85% of Turkey’s energy consumption, and domestic production is only sufficient for around 26% of
the energy supply (Republic of Turkey Ministry of Foreign Affairs, 2019). This energy profile poses a threat to the energy
security of Turkey.
At this point, also considering the sustainability and energy diversification aspects, renewable energy is a significant
component of Turkey’s energy strategy (Republic of Turkey, Ministry of Foreign Affairs, 2019). Renewable sources
account for 49% of Turkey’s energy production, with hydro (17.9%), geothermal (14.8%), biomass (10.1%), solar (3%)
and wind (3.1%) (IEA, 2017).
The above-mentioned considerations, coupled with the emergence of smart and green energy technologies increases
the importance of concepts such as energy self-sufficiency and actions leading to energy self-sufficiency
implementations by local communities, and in some cases, individuals (Biresselioglu et al., 2018a). Clearly, such
implementations also add to the reduction of carbon emissions.
The transportation sector is responsible for around 25% of the greenhouse gas emissions in Europe, making it a major
source of air pollution in cities. Considering the components of transportation, road transport alone is responsible for
more than 70% of all Europe’s transport-related greenhouse gas emissions (European Commission, 2019).
The selected case analyses the introduction of electric buses for public transportation in the municipality of a city in the
Aegean Region in Turkey that has a population of 4.2 million. The case is referred to as the Zero-Emission Public
Transportation Project. The project has several facets that pertain to the scope of the ECHOES project. First, the ZeroEmission Public Transportation Project is an implementation of e-mobility, which is one of the three technological foci
of ECHOES. Implementation was done by the municipality’s public transportation company, which is suitable for
demonstrating the lower level dynamics affecting energy choices and energy-related behaviour of the municipalities,
within the scope of ECHOES. The choice of interviewees from various decision-making levels also enhances the
analysis of the institutional and governance framework dynamics. Hence, the project is selected as a showcase and is
analysed in detail.
The project, initiated in 2014, involved the establishment of a fleet of 400 electric buses for public transportation as well
as the generation of the required power through a solar power plant. The initial phase of the project was realised with
20 electric vehicles. The preparation of technical specifications, legal procedures, and tender preparation took around
2 years, and a similar time for the production of the vehicles. The process passed through several difficulties. Funding
issues caused several delays, and the tender was cancelled two times. Finally, 20 electric buses went in operation in
2017, and are currently being used.
The case study was conducted by interviews with three respondents from different decision-making levels. The first
interviewee represents the managerial perspective as a top-level executive in the organization. He has been working
in the organization for 35 years. He has a background as a mechanical engineer. He started to work for the public
transportation corporation in the city as the Maintenance Chief of trolleybuses in 1983. Then, he worked as Deputy
Manager and later Manager in the department of bus maintenance and repair. His responsibilities covered the
maintenance of all buses and trolleybuses belonging to the General Directorate of the public transportation corporation.
He is currently the Head of Quality and Assurance Department in the corporation.
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The second interviewee is a mid-level manager in the same corporation. He currently acts as the Deputy Manager of
the Branch Office of Technology Development in the corporation. His responsibility areas cover the digital tracking of
electric vehicles and material inspection, control, measurement and calibrations in vehicle maintenance group. He has
been working with the corporation for 16 years. He started his career in the corporation as the chief on electronic
systems, air conditioning systems, auto electronics and electricity in the vehicle maintenance group. Then, he moved
to the material supply group and participated in rail transport system projects of the Metropolitan Municipality.
Meanwhile, he also worked with fire department projects.
The third interviewee, providing the operational perspective, is the Research and Development Manager for an electric
vehicle producer that is the supplier of the public transportation corporation. He started his career in a company that
operates in industrial, banking, insurance, energy, and construction sectors in Turkey. In 2010, he became the founding
partner of a company offering services to the public transport, production and design sectors, aiming to produce niche,
customer-specific products. One of their first designs was an innovative 10.7-meter-long vehicle. The company also
designed hybrid and electric powered vehicles as well as diesel and CNG vehicles.
The respondents have differing perspectives regarding the project for the emergence of the idea for the zero-emission
public transportation system. From the viewpoint of the top-level manager, the main motivation was related to a topdown planning with the explicit consideration of environmental factors, investment and operational cost considerations,
and energy savings. Moreover, best practices and the general trend of sustainability and environmental protection in
the world played important roles.
“When the project decision was firstly taken, the factors such as environmental protection, fuel consumption
per km, energy saving and investment costs were considered. When some of the exhibitions were visited, it
was seen that electric vehicles and their features were very attractive. …this was an inevitable trend towards
the electric vehicles in the world…”
Interview Turkey, Male Respondent, Head of Quality and Assurance Department
Finally, according to the top-level manager, it was a top-level decision:
“…we took a step for this project with the encouragement and approval of the General Directorate of the
corporation that gives public transportation service in the city.”
Interview Turkey, Male Respondent, Head of Quality and Assurance Department
The mid-level manager states that roots of the project go back to an initial team that aims reducing the emissions in the
city:
“We formed this team and started working in 2014. Within the team, there were different people from
maintenance, material replenishment, building repair, and transportation departments. In other words, a team
that could write the specifications of the project and follow the purchasing processes was formed.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
He also points to the stimulating and accelerating effect of the Municipality becoming a signatory of the Covenant of
Mayors:
“The Covenant of Mayors was regarded as a catalyser and it speeded up many things. The Metropolitan
Municipality started to ask the following questions: ‘We made a commitment, so what kinds of studies do you
conduct as the corporation that gives public transportation service?’ We already formed a committee and a
team, and we also made our strategic plan as well as solar energy power plant studies. When we said all the
necessary preparations were already made, the municipality told us to continue.”
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Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
“While this team continued to work, in April 2015, the Metropolitan Municipality signed the Covenant of Mayors.
They said that they were committed to reduce their local government-generated emissions by 20% until 2020.
We had already started our own project within our own firm. We are the ones who mostly cause air pollution.
Our bus firm was producing the 40 percent of the local government’s exhausts. If we even make half of the
fleet electric, we fulfil that commitment. Our work gained acceleration after this agreement signed. After that,
with the help of the portfolio that one of the assistant general managers prepared, our project started to attract
great attention.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
The mid-level manager additionally acknowledges the top-level engagement in the project idea,
“Our executives have always highlighted that in the next 10 years, the electric vehicles will be on our agenda;
especially in the next 20 years they will be seriously prioritized. We should make our research about this issue
well; we should keep our data properly; as these things develop, there will be serious changes in our energy
infrastructure. It was explained that we had to create units and departments that would follow this process. It
is even planned to create other units such as a Directorate of Energy and a Department of Energy”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
He perceives the project idea more as a result of their decision, which in turn led to the starting of the feasibility studies.
Parallel to the top-level manager, his viewpoint also includes early practices from around the world.
“For that time the government wasn’t involved. This was only a forum… They said there is a new trend like this
[electric vehicles] and also mentioned some of the overseas applications. The organizers also said that this
might affect the public transportation as well as individual transportation. That was the first time we took this
matter to our agenda…Then, we made some research to find similar examples in the world. We made our
decision and talked about starting a project about electric vehicles for public transportation…The conclusion
was positive but the costs were unclear. So we tried to make some kind of calculations about the km that a
bus goes per day, how much gasoline/diesel it uses, how many passengers it carries etc.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
Overall, he points to a bottom-up process:
“It was a project that came from the bottom of the structure of the firm. When the general manager accepted
this, the Covenant of Mayors supported this project. Then, it was asked why the project was not combined with
solar energy plant project. The project idea came from the bottom, but it was a good thing that we had an
assistant general manager supporting us.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
Finally, according to the interviewee that represents the operational aspects, the project was a result of operational
factors such as cost savings in terms of fuel consumption, comfort, noise, vibration:
“We visited Germany in order to observe examples of these [hybrid electric] vehicles and their
implementations. These hybrid vehicles could be observed in the field in Germany. We also realized that they
were saving to a great extent in terms of fuel consumption. It was thought that the saving on fuel consumption
was around 25-30%, but I believe that these vehicles could not compensate their costs in a period less than
7-8 years. From my point of view, they were not satisfied with these vehicles. First of all, these hybrid buses
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were not so comfortable in terms of noise and vibration. Secondly, they were not saving as much as expected
in terms of fuel consumption. For these reasons, the hybrid buses disappeared over time. After 2010, we
designed a new project which was totally oriented to TÜBİTAK [National Science Foundation of Turkey]. Our
project included diesel, CNG and electric powered vehicles. We applied to TÜBİTAK in 2011. At the same
time, we were designing our new buses.”
Interview Turkey, Male Respondent, Research and Development Manager
The interviewee also points to the importance of market dynamics and trends on the supply side as factors that
stimulated the use of electric vehicles.
“All our buses were only used in urban and public transportation. We thought that there were already many
companies giving a service in intercity transportation. Moreover, the profit margin of intercity transportation
was extremely low at that time. Therefore, we believed that we could make more profit if we worked with
Municipalities.”
Interview Turkey, Male Respondent, Research and Development Manager

Analysis of the Existing Alternatives
The top-level manager considers tram line and trolleybus as alternatives to electric vehicles. However, according to his
viewpoint, these alternatives are eliminated because of the earlier negative experiences with these, and the current
condition of the infrastructure of the city.
“As you know, tram line and trolleybus are used as alternatives to electric vehicles. Trolleybusses are still being
used in many western countries as there is no battery problem in a trolleybus. In order to use the trolleybus
efficiently, the road conditions must be convenient, which means there should be multi-lane roads. In Turkey,
the number of lanes is 1 or 2; the vehicles are moving on a single lane. As we were experiencing problems
regarding the energy line and heavy traffic, the Municipality decided to remove the trolleybus line in 1993. They
don’t think to set up a new trolleybus lines again. These negative incidents are still on people’s mind. LPGpowered vehicles are different from diesel engine technology; LPG-powered vehicles work with gasoline
technology. These vehicles have a sparking plug and ignition system. They are commonly used in many cities
in Turkey. There is also a certain fuel saving in these vehicles, but if engine temperature increases, there might
be failures in the vehicles. Therefore, LNG and LPG-powered vehicles have not been preferred in the city
because of hot climate conditions in this city. In the meantime, some proposals regarding LNG and LPGpowered vehicles were made. However, high costs of LPG filling facilities and investments in this field caused
the Municipality to wait for electric vehicles.”
Interview Turkey, Male Respondent, Head of Quality and Assurance Department
Given the decision to develop electric vehicles, one alternative was to convert currently owned vehicles but that was
not found to be feasible in terms of costs and convenience for the system in Turkey.
“… the authorities of a company from France negotiated with us over a project to transform our vehicles into
electric ones. They said that not only the garbage trucks and heavy construction equipment but also other
vehicles and equipment belonging to the Municipality were electric-driven in the city centre in France.
Moreover, they highlighted that any kind of diesel-powered vehicle could not enter into the city centre or
disincentives such as high entrance fee would be applied. We don’t have a similar system in Turkey right now,
because the municipalities in Turkey have very limited financial sources. I know that metropolitan cities can
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purchase products much more easily. Yet, these vehicles will be more affordable if the production level
increases. In order to increase the production, the government should provide incentives in this field.“
Interview Turkey, Male Respondent, Head of Quality and Assurance Department
It is worthwhile to note that the top-level management did not consider diesel or gasoline-powered vehicles as viable
alternatives for public transport. This reflects their determined approach regarding the achievement of zero-emission
public transport targets. However, the concerns of the top-level management do not include bicycles or electric bicycles
as a means of transportation. They also disregarded the improvement of the inland waterway transportation as
components of the zero-emission public transport initiative.
Similar to the top-level manager’s approach, also according to the mid-level manager, the gasoline-powered or dieselpowered vehicles were not considered as viable alternatives. However, as different from the top-level manager, the
mid-level manager mentions the consideration of LNG-powered vehicles as alternatives to achieve low-emission public
transportation goals. These alternatives were later eliminated for two reasons: one was related to the supply of natural
gas that had the risk of price uncertainty and the other the necessity of establishing the necessary infrastructure that
would be needed by the natural gas-powered vehicles. Such infrastructure included natural gas stations, piping, and
related construction and was found to be difficult and costly.
“…we mentioned to our firm that there are vehicles that work with natural gas. The municipality of a city in the
Central Anatolia Region just bought 400 vehicles from the German vehicle manufacturer that produces trucks
and buses mostly. The natural gas was being sold by the Metropolitan Municipality of the city, so it was really
cheap for their own use. We also thought to build that kind of a system in our city but the construction of natural
gas stations, infrastructure works etc. were difficult for us. So, while we were working at the vehicle
maintenance department, we thought that China was really good at producing these electric vehicles. Then,
we did some research to find similar examples in the world. We made our decision and talked about starting a
project about electric vehicles for public transportation. That happened in 2014 and until then, we arranged
some meetings with the related companies.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
In addition, the mid-level manager acknowledges the debate over using hybrid vehicles as an alternative. The reason
for eliminating hybrid vehicles were based on environmental considerations:
“Our assistant general manager was leading the project. There is an ongoing electric vehicle project in our
company, and also a commission was established including young engineers dealing with the supply of
electrical equipment from different branches. We first did some research about which countries has this kind
of project and made a contact with them. Some of them invited us and we went to Germany, Poland, and
China. We tried to find the best project and vehicle that suits to our city and also looked for the problems they
had in the first place. There were also hybrids, but we wanted to have 100% electric vehicles and 100%
environmentally friendly buses.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
According to the respondent who is focused on the implementation phase, the selection of the alternatives, as with the
emergence of the initial project idea, was based on fuel consumption characteristics and costs as well as the market
conditions:
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“We thought that the production of hybrid vehicles would not bring too much return, because low fuel
consumption after a high cost of production would not be efficient for us. Therefore, the best option was to only
work on electric buses. There were battery-powered buses in Europe, but their number was quite high in China,
and China became a pioneer in this field. We believed that we could obtain a good position in the market if we
became a pioneer in this field. The mentality here is based on first-past-the-post approach.”
Interview Turkey, Male Respondent, Research and Development Manager
They also considered what they could contribute based on their capacity and capabilities:
“Since the very beginning, we have focused on the production of electric vehicles. We also produced diesel
and CNG-powered vehicles, but we could not compete with other brands. The prices of diesel and CNGpowered vehicles were reduced to a great extent and their warranty conditions and lifecycle were increasing.
Therefore, we decided to focus only on special products and produce electric buses. We realized that we were
not strong in the market as a company that produced a quite restricted number of buses among all other large
companies.”
Interview Turkey, Male Respondent, Research and Development Manager
The phase of selection of alternatives demonstrates several key points: First, there is a closer coordination and
cooperation between the mid-level managers and the staff responsible for the implementation, although the
organizational structure of the corporation does not encourage/promote such a relationship.
“…the municipality made some slight changes on the specification including the heating system. It was our
request to change the heating system. For example, the harsh climate conditions in the city located in the
Eastern Anatolia Region require a more powerful heating system. Therefore, the buses in this city are dieselpowered. On the contrary, the climate conditions in the city located in the Aegean Region do not require a
heating system. The air conditioner is enough to provide heat in this city.”
Interview Turkey, Male Respondent, Research and Development Manager
This practice has the advantage of speeding up the process and improving the quality of the outputs through the inputs
of stakeholders. In this way, even though not directly responsible for the decisions, the stakeholders and their expertise
are captured and included into the project phases to improve the project’s throughput. Moreover, this kind of
communication enables the implementers to better realize the managers’ requirements and expectations and to
increase their own capacities and capabilities to meet these.
“Each Municipality has different specifications. We try to comply with their demand and specifications. If we
cannot comply with them, we try to negotiate with the municipalities. For example, we had to accept all the
changes regarding the design of the bus in the city located in the Aegean Region.”
Interview Turkey, Male Respondent, Research and Development Manager

Development of the Roadmap and Solution Approach
Although there are varying views on the process of planning for implementing the selected alternative, the shared
common points are sufficient to identify how the roadmap was developed.
The mid-level manager identifies the steps of receiving the support and the commitment of the top-level management.
This type of support and commitment was, as usual, more based on an individual scale rather than on a corporate or
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official scale. In addition, the technical and financial capability of the municipality was also of concern; the roadmap was
developed only after there was sufficient trust in the capability of the municipality, stated as ‘power’ by the mid-level
manager:
“At the beginning, the Vehicle Maintenance Repair department was talking among themselves about different
kinds of cars and prepared a report about where these vehicles are available, what the working principles are,
and whether they will fit into our system in Turkey. There were already 7.5-metre-long vehicles. Therefore, we
said that these vehicles could be bought and used in public transportation in our report. One of the assistant
general managers believed in us and the project. The municipality of the city in the Aegean Region had power
to realize this project and they also knew that if they became the first municipality in Turkey with this project,
they would be an example for others.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
The organizational structure of the municipality did not allow the establishment of a dedicated team for this project. This
means that the participating mid-level managers and staff did not necessarily have the full skills and expertise required,
and they had to run the project activities in parallel to their routine duties. This caused some difficulties:
“There were some questions about whether we believed in this project. We took this project as extra to our
daily workflow. I mean the electric vehicles for public transportation were not our only job. For example, I'm
working under the General Directorate of Construction and I'm an electrical engineer, and actually I am dealing
with electrical installation in the buildings. So, I had no experience with the vehicles, but installation of charging
units and batteries needed my expertise. These were the things which we were asked about. Do you believe
in this project? Are you aware of the difficulties? Etc. From time to time, we were demotivated, but we never
quit.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
The process was interrupted several times due issues with the tenders. The tender process often takes time because
of the objections by bidding companies, and the multiple tenders that need to be run:
“Actually, the first municipality that started to work on electric cars is from the city in the Aegean Region, but
the firm in China did a demo run for the electric cars in the city in the Central Anatolia Region and in a city in
the Marmara Region. However, they stuck with the demo and didn’t continue the work. After we did it, the other
city’s municipalities joined a ‘200 electric vehicles’ tender and also cancelled it a couple of times. We didn’t
use their specifications and we prepared a unique specification for the city in the Aegean Region. The
regulations are the biggest obstacle in Turkey. The 200 electric vehicle project was cancelled because it wasn’t
realistic enough. After we got data and announced that we were going out to a tender, all related companies’
interests increased and we contacted them all.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
The top manager was not involved with the details of the preparation of the technical specifications, rather, he holds an
overall view:
“The technical specifications were prepared meticulously. Therefore, we did not face with any surprise. In other
words, the attention and meticulousness on specification made this project successful.”
Interview Turkey, Male Respondent, Head of Quality and Assurance Department
And he also raised the issues of cancellation of the tenders due to legal reasons:
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“As far as I know, there were some preparations for specifications and technical visits to China and Poland in
order to examine the working conditions of these vehicles. Then, the technical specification was finalized and
some of the purchasing tenders were cancelled because of inconsistency between technical conditions in the
specification and the conditions of the producer company. In the third tender, we signed the contract as the
conditions were compatible with the specification and the price of the producer company was quite reasonable.
We signed the contract in August, and the delivery took place on 14th of February in 2017. All the tenders that
were previously cancelled because of legal reasons, various preparation phases and technical visits were
done, but we succeeded at the end of the project.”
Interview Turkey, Male Respondent, Head of Quality and Assurance Department
The top manager also points to the impacts of this process in terms of improving the capabilities of the domestic industry:
“Yes, definitely [such tenders contribute to the development of domestic industry]. The factories and producers
in Turkey show more interest to these tenders, so they both create opportunities in terms of employment and
enable domestic production. They also provide opportunities with respect to the supply of auxiliary equipment
and other maintenance conditions. Such initiatives always contribute to the development of domestic industry.
We expect the state will pave the way for heavy vehicles, especially garbage trucks. It had been better to turn
garbage trucks into electric vehicles, because they are mostly used during nights. Think about a vehicle that
does not make any noise and a diesel-powered garbage truck. Noise is also an important factor.”
Interview Turkey, Male Respondent, Head of Quality and Assurance Department
The stakeholders of the project responsible for the operational counterparts were not involved in the strategic decisions.
Although their involvement could have enhanced the extent to which the strategic goals are realistic and achievable,
the Municipality preferred to keep the initial conceptual analysis phase in-house. The operational stakeholders’
contribution started with the tender phase:
“The process started with the tender. We negotiated over the specification. I had an opportunity the observe
the situation in this city when we went out to tender”
Interview Turkey, Male Respondent, Research and Development Manager
However, once they started participating, they took a rather dominant role, providing inputs for the decisions, based on
their experiences. This kind of collaboration was not officially built into the project management framework; however, it
was an intentional choice of the mid-level management, who were responsible for steering the overall process. The
underlying motivation was to involve these stakeholders as early as possible within the project, making the best use of
their experiences and increasing the chances of their compliance with the project requirements.
Finally, the operational players took over the full responsibility of the project:
“We have a 5-year-contract. We are responsible for the periodical maintenance of these vehicles and the
operational problems. Therefore, our contract is quite advantageous for the Municipality. Some other
Municipalities agree on a 2-year-contract or they ask for a 2-year-contract for the whole bus and plus a 3-yearcontract for the guarantee of the traction unit. The guarantee period is tried to be shortened if they want to
decrease the costs.”
Interview Turkey, Male Respondent, Research and Development Manager
One critical factor affecting the beginning of the planning phase was the determined commitment to identifying asset of
technical specifications that will best fit the requirements of the city, rather than using a one-size-fits-all approach:
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“We tried to find the best project and vehicle that suits to our city.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
The Municipality decided to proceed with a very detailed technical specification. However, this approach has several
risks. For instance, the technical team may not have detailed information in all aspects of the requirements that they
put forward. This means that the technical specifications may either exceed or fall short of the required standards.
Similarly, the technical specifications may be over-designed, which will make the implementation too costly, or even
impossible:
“I can talk about the content of the specification. In the specification, all the details such as the technical
features of the vehicles, place of buttons, number of seats, distance between two seats, size of the windows,
auxiliary equipment and fire appliances are indicated. The details of the manufacturing process, delivery date
and guarantee period are also specified. In fact, writing a specification is equal to the project design.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
Compliance with the regulations and protecting the competitive environment constituted the significant major external
constraints regarding the technical specification and tender processes:
“No matter what model we face, we try to apply the requirements of our country’s regulations and we also aim
not to prevent competition. The regulations say that we should try to choose the one with the reasonable price.
After the team completed their visit, they shared the data obtained and decided which model we should choose.
We even thought that the vehicles must be easy-to-use for our drivers. Furthermore, they should not be
dangerous. We considered the perception of the citizens, the costs etc. Then, we prepared a joint technical
specification.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development

Implementation Phases
The start of the implementation phase of the project is marked by the starting of operation of electric buses in the
Aegean city. This phase has started in April 2017, and is still ongoing:
“After those specifications were prepared, the tender process was concluded and we signed our contract.
Then, there was an 8-month-manufacturing period which also included audit processes. You personally had a
chance to observe the manufacturing process whether or not these vehicles were produced according to the
specification conditions. You could warn them if there was anything wrong in the process. This saved them
from spending more money and making a wrong production. They delivered our vehicles in February 2017.
Then, these cars started to work on the lines we determined for a certain period of time for free. We made
adjustments to the software, followed the battery measurements for a while and officially started paid public
transportation service by using those vehicles on April 2, 2017.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
As mentioned earlier, the implementation phase is primarily carried out by the stakeholders responsible for the
operational aspects, with close follow-up by the mid-level managers, and periodic reporting to the top-level
management.
The implementation involves follow-up of the buses in the field, periodic maintenance, and intervention to operational
problems:
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“Since 1 April 2017, we have been giving service to this corporation that gives public transportation service in
the city in the Aegean Region.”
Interview Turkey, Male Respondent, Research and Development Manager
“We currently follow the vehicles’ service period… The vehicles are taken in for maintenance service every
20 thousand km.”
Interview Turkey, Male Respondent, Research and Development Manager
One factor that enhanced the implementation was the municipality’s full control over the public transportation processes,
combined with its vast experience:
“All buses are controlled by the corporation that provides public transportation service in the city in the Aegean
Region. We could easily adapt to this project as buses were already used quite often.”
Interview Turkey, Male Respondent, Head of Quality and Assurance Department
The initial project plans targeted the acquisition and operation of 200 electric buses in the city however, the initial
implementation phase was realized with 20 buses, now in operation. On the one hand, the decision to start with a
smaller number of vehicles was deliberate, favouring the manageability of the project:
“It is much better to start these kinds of projects with small and manageable steps. For example, the city in the
Marmara Region could have started with 50 vehicles to the project. In this way, they could have been more
successful as they had more budget than we had.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
On the other hand, the financial restrictions also affected the size of the implementation. In this particular case, there
were changes in the allocation of the overall budget of the municipality and the project was allocated less funding than
initially planned, causing the smaller-scale implementation:
“Absolutely. The start-up costs and operating costs are low, but other investments costs are high. We planned
to make an investment for 400 electric buses, but our investment amount was spent on a railway system”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
One final reason for settling with a smaller fleet size was the capacity of the electrical infrastructural required for the
buses. The planning of the electricity production and distribution infrastructure in the city – naturally – did not consider
the power requirements for hundreds of electric public transport vehicles:
“When the energy distribution companies were privatized, they never intended to invest in this 400-vehicleproject. When the number was increased to 400, it was clear that this project could not be realized. Nothing
else matters if we can’t charge these buses. The company that gives electricity distribution to the city says that
they can give us the electrical power we need if we do the rest.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
Unfortunately, the electric distribution companies are not willing to cover the required investment for the infrastructure
that would support a higher number of electric buses:
“They expect that we should cover for the expenses that are five times greater than the cost of the bus. This
isn’t our job. With a proper charging system for the current number of the buses, the project might be feasible.
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However, if the number of buses increases, these vehicles must be charged during night. This brings out new
costs like the transmission of that electricity and installation of new transformers.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
The implementation phase was desired to have impacts regarding the acceptance and support of electric vehicles in
the city.
“People saw these vehicles and they found them interesting. We even exhibited them in a fair.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
“It was my idea to put charging units in electric buses, because everyone has a phone or tablet. We also think
to increase the number of these charging units in electric buses.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
“For example, we also increased the distance between two bus seats. In this way, they became more
comfortable for tall people.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
Moreover, since the project was part of the overarching project of zero-emission public transport in the city, the
implementation phase was also planned to highlight the sustainable aspects of the project and its environmental
friendliness:
“We wanted to put these vehicles into service especially in universities so that the students could see them.
We also gave some of these vehicles to the natural life park for the sake of being environmentally friendly”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
The results regarding acceptance and support were not exactly as expected. The respondents associate this with the
society being a fast-consuming society, and lack of publicity:
“However, we are a rapidly consuming society. At first, people were aware of these electric cars and they
realized that these were quiet and comfortable transportation tools, but they don’t care about them now. Some
people have not ever realized these vehicles. This is probably caused by lack of advertisement.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
“At this point, unfortunately, people do not demand to increase the number of these vehicles. This is the
problem for us.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
All factors considered, the respondents perceive the project as a successful implementation. The drivers for this success
are stated as formulating exact specifications, along with the design and implementation of efficient monitoring and
controlling mechanisms:
“I think having a good specification was one of the major key factors in the success of the project. Secondly,
the effective control of the tender and delivery processes was another key factor. Both of our projects (solar
energy project and the electric vehicle project) were completed on time and we achieved almost all of our
expectations.”
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Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development

In summary, the barriers and challenges regarding the project and its implementation can be identified as follows:
Barriers:
1. Lack of sufficient personnel, expertise and education:
“We experienced many problems caused by the drivers. Then, we decided to train 5 drivers. In time, the
number of drivers increased to 25, 50 and 80, respectively. We created a group on digital media; the drivers
started to ask the questions on their mind through this group. As the drivers take a week off during national
holidays, we decided to provide training for the remaining drivers. Two months ago, we provided another
training service. In case the drivers do not have training service, they tend to use the vehicles in the way that
they drive diesel-powered buses. If you drive these buses similar to diesel-powered ones, their range starts to
decrease. In order to make them energy saving, you need to drive these vehicles in a soft way. For example,
if you use retarder or you don’t step on the gas while going down the hill, you can make energy saving.
Therefore, we should train the drivers. When you step on the gas, you consume a specific amount of energy,
but when you go down the hill, you can save energy by putting on the brake slowly.”
Interview Turkey, Male Respondent, Research and Development Manager
2. High costs of initial investment:
“Although we started our project with 20 cars, we had projections about reaching up to 400 vehicles month by
month but the costs such as initial investments were too high… Still the costs of the vehicles are too high
compared to diesel vehicles.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
3. Allocation of budget and funds for the project:
“We planned to make an investment for 400 electric buses, but our investment amount was spent for a railway
system.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
4. Lack of sufficient electric power infrastructure:
“When the energy distribution companies were privatized, they never intended to invest in this 400-vehicleproject. When the number was increased to 400, it was clear that this project could not be realized.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
5. Lack of sufficient and charging station infrastructure:
“These kinds of projects cannot make progress with small scaled initiatives such as purchasing 20 electric
vehicles. However, the current infrastructure is not sufficient to charge 400 vehicles, either. Therefore, we
should put more charging points in the city.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
6. Lack of sufficient R&D capacities and capabilities of supplier companies:
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“Turkey is still lacking battery production and battery management systems. On the one hand, Turkish
companies want to produce electric vehicles, but on the other hand, none of these companies do find these
projects feasible. When we first took up this business, we talked to battery producers. They told us that
batteries were totally a different technology and they did not want to produce batteries as the prices were so
low. Even though 3-4 years have passed, any of these battery producers did not start battery production.
Therefore, the subsidiary industries in Europe became our supplier.”
Interview Turkey, Male Respondent, Research and Development Manager
“Actually there was a small objection but it was about engines. We still continued without changing anything.
Even the firm that produces electric buses, trams and rail systems of Turkey had objected to it, but it applied
the same specification in the tender. Firms surely want to sell what they have; they do not want to make any
new R&D study.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
7. Lack of Advertisement:
“Some people have not ever realized these vehicles. This is probably caused by lack of advertisement.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
8. Lack of support from the society:
“People saw these vehicles and they found them interesting. We even exhibited them in the fair organization.
However, we are a rapidly consuming society. At first, people were aware of these electric cars and they
realized that these were quiet and comfortable transportation tools, but they don’t care about them now.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
9. Lack of support from universities:
“In fact, this is where we cannot progress in the project. We couldn't involve universities in the project. We
talked to the Heads of the departments in the university. They are enthusiastic about this project. We also
made a good protocol within the scope of university-local government cooperation. We thought that the top
managements in the universities would also support this idea. However, the rectorates did not lean toward this
project idea.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
10. Dependence on imported materials and high exchange rates:
“In fact, increasing foreign exchange rates have negative impacts on domestic production.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development

Obviously, there are also enabling factors regarding the implementation of zero-emission public transportation project.
These are summarized as below:
Motivators:
1. Top-management vision and commitment
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“Our executives have always highlighted that in the next 10 years, the electric vehicles will be on our agenda;
especially in the next 20 years they will be seriously prioritized. We should make our research about this issue
well; we should keep our data properly; as these things develop, there will be serious changes in our energy
infrastructure. It was explained that we had to create units and departments that would follow this process. It
is even planned to create other units such as a Directorate of Energy and a Department of Energy.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
“One of the assistant general managers believed in us and the project.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
2. Teamwork and Enthusiastic Personnel
“All this was possible with the help of others because it wouldn’t matter how hard we work. This was completely
a team work.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
“Our assistant general manager was leading the project. There is an ongoing electric vehicle project in our
company, and also a commission was established including young engineers dealing with the supply of
electrical equipment from different branches.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
3. Bottom-up mechanisms
“It was a project that came from the bottom of the structure of the firm. When the general manager accepted
this, Covenant of Mayors supported this project. Then, it was asked why the project was not combined with
solar energy plant project. The project idea came from the bottom, but it was a good thing that we had an
assistant general manager supporting us.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
4. Compliance with strategic plans
“Within our 5-year strategic plan, there was a section on the follow-up of environmental technologies in
transportation. For example, if we consider solar energy, there are always options such as covering the roofs
of the factories with solar panels. These options were in our 5-year strategic plan.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
5. Covenant of Mayors
“The Covenant of Mayors was regarded as a catalyser and it speeded up many things. The Metropolitan
Municipality started to ask the following questions: ‘We made a commitment, so what kinds of studies do you
conduct as the corporation that gives public transportation service?’ We already formed a committee and a
team, and we also made our strategic plan as well as solar energy power plant studies. When we said all the
necessary preparations were already made, the municipality told us to continue.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
“The geographical position of Turkey enables us to keep up with the developments in EU. Compared to EU,
our producers are really qualified and effective. The vehicles we buy are manufactured by a domestic company
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that produces buses and subway trains in Turkey. Only the engine system and the battery group are imported;
the software also belongs to this company.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
6. Positive economic results and positive customer experience
“We don’t have any hesitation regarding electric vehicles since we realized that they were quite economical.
Our citizens use them and they have a positive customer experience regarding these vehicles.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
7. Consideration of stakeholders’ concerns
“No matter what model we face, we try to apply the requirements of our country’s regulations and we also aim
not to prevent competition …. We even thought that the vehicles must be easy-to-use for our drivers.
Furthermore, they should not be dangerous. We considered the perception of the citizens, the costs etc. Then,
we prepared a joint technical specification.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
8. A strong technical specification set
“As we said before, we have to make only energy control. I think we can also prepare a better specification
partly because of the experience that we gained. Apart from this, I don't think we will make a major change.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
9. Support of the National Science Foundation
“These projects are all supported by TÜBİTAK. Within the scope of this support, TÜBİTAK pays back 46-50%
of the costs, but these costs are caused by research and development, not by production.”
Interview Turkey, Male Respondent, Research and Development Manager

Results of the Implementation
From the perspective of the top-level management, the implementation was a success. He also predicts that there will
be further decreases in the initial investment costs, making similar projects more viable in the future:
“First of all, the project is successful and it has many advantages in terms of ease of maintenance and low
operating costs. The initial investment costs are also expected to decrease, and every company in the markets
waits the costs to decrease to make an investment in this field.“
Interview Turkey, Male Respondent, Head of Quality and Assurance Department
“As the corporation that gives public transportation service in the city in the Aegean Region, we don’t have any
hesitation regarding electric vehicles since we realized that they were quite economical.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
Both the top level and the mid-level managers were satisfied with the operational costs, including maintenance costs,
which remained at the estimated levels. The carbon emissions were reduced, with additional savings in charging costs.
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These count as a benefit for the Municipality, for the citizens of the city, as well as towards the achievement of
environmental targets:
“The situation is even better than I expected. I think the feasibility was made correctly. The charging rates,
carbon emission reduction and maintenance costs were better than we expected.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
“The operating costs remained at the expected level. There was not any surprise on this issue.”
Interview Turkey, Male Respondent, Head of Quality and Assurance Department
According to the mid-level manager and the operational stakeholders, the field operation have not any major operational
problems on most routes, which suggests that these targets were achieved.
“We have been working for 1.5 years and experimenting on different lines. Our electric vehicles are working
properly in 290 out of 325 lines in total.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
“We currently follow the vehicles’ service period. In the beginning, the uptime rate of the vehicles was nearly
70-80%, but it reached 90% during summer months.”
Interview Turkey, Male Respondent, Research and Development Manager
On the operational side, the stakeholders were satisfied with the results. Since they have to bear any unexpected
operational costs, including maintenance costs, the lower-than-expected operational costs were a significant benefit for
them:
“In terms of operating costs, we could see that electric buses could be much more profitable. We anticipated
that the battery would already provide a big advantage for us since there would be no engine transmission
maintenance as in diesel vehicles. All of the electric motors that we used were brushless motors that did not
require any maintenance. We used these vehicles quite often, but they did not require any maintenance; we
only made maintenance due to malfunctions. Maybe we will have to do maintenance every ten years, because
they do not require serious maintenance works as they are long-lasting vehicles.”
Interview Turkey, Male Respondent, Research and Development Manager
The technology used in the electric vehicles is different from those of the conventional diesel-powered or gasolinepowered vehicles. This brings in additional benefits in terms of higher durability, longer maintenance periods, and easier
maintenance operations. All of these benefits in turn translate into cost savings, hence, shorter investment return
periods. In addition, the environmental footprint generated by the maintenance activities also considerably decreased:
“Furthermore, the other engines operating the components in the vehicle are also brushless... we changed the
design of the vehicles and replaced them with new engines that did not require any maintenance. Today, we
don’t carry out any maintenance on air conditioning system, compressor, driving engine or steering wheel.”
Interview Turkey, Male Respondent, Research and Development Manager
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Clearly, the citizens have the chance to make more comfortable and quieter journeys. This also adds to the
environmental benefits:
“Our diesel-powered vehicles are also comfortable, and they don’t make so much noise. Yet, electric vehicles
are more preferred as they make no noise.”
Interview Turkey, Male Respondent, Head of Quality and Assurance Department
“People cannot give up buses as they are the only alternative to reach transfer stations from their homes. We
also know that they are satisfied with electric buses.”
Interview Turkey, Male Respondent, Head of Quality and Assurance Department
“Until today, 4.5 million people have travelled in these electric vehicles. However, they might not be aware of
these electric public transportation tools. The number of these people using these electric vehicles should
further increase. Personally, I observed that people tended to prefer electric buses as they were more
comfortable and silent. However, the technology for these vehicles is not mature enough. They cannot go for
a long distance when they are charged once.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
The follow-up and monitoring utilize the digital data and data from the field. This step helps to assess the performance
of the implementation and provides pointers for improving the implementation and generating ideas for future projects:
“We have made the topography map of the city in the Aegean Region. We also know the maximum slope
degrees that these cars can go. As I said, 290 lines are suitable for these electric vehicles, but the other 3040 lines are risky in terms of slope. These vehicles can’t work if the slope reaches 25 degrees or more, but we
still try to drive those buses in those areas and lines to see where they face with problems and why, because
the next step we want is to produce the suitable cars for those lines. We have all the digital data day by day.
If they ask us to prepare a new specification, we can immediately write it.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
One significant subproject related with the zero-emission public transport project refers to the installation of photovoltaic
panels on the rooftops of the buildings of the public transportation corporation in the city. Although of limited scope, this
project has served the environmental goals of the zero-emission public transport project. In addition, it has benefited
the Municipality by cutting energy costs:
“The annual fuel consumption of the corporation that gives public transportation service in the city is 51 million
litres. If you can get rid of this consumption, you can save 300 million Turkish Liras. This calculation is not only
made by the corporation that gives public transportation service in the city but also by Electric Tramway and
Tunnel Establishments in the city.”
Interview Turkey, Male Respondent, Research and Development Manager
“With these solar energy power plant projects, we generate 20-25% of the electricity consumed by the
corporation that gives public transportation service in the city from a renewable energy resource. We can
increase this rate to 60-70% next year with the ongoing projects. 100% clean energy generation might be
possible in the upcoming years.“
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Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
A somewhat indirect benefit of the project is related to the stakeholder responsible for the operational aspects. The
combined processes within the project added to the company’s expertise. During the project, capabilities and capacities
improved in terms of designs, operations, and organization. This improved expertise will be available in similar projects.
Moreover, positive results of the implementation in the city located in the Aegean Region acts as a good reference for
prospective customers of the company:
If you make a good example of an implementation, you can definitely apply it to the others. Other municipalities
realized this implementation here in the city located in the Aegean Region. Firstly, we made this
implementation in the city. Then, the Municipality of the city in the Aegean Region talked to the Municipality of
the city in Central Anatolia. They asked whether the Municipality of the city in Central Anatolia was satisfied
with the system… Our project in the city in the Aegean Region was the major experience for us. After this
project, we started to improve our vehicles. Currently, there is no big difference between China, Europe and
USA as they all make the same production.”
Interview Turkey, Male Respondent, Research and Development Manager
“For example, we might experience problems regarding the lifetime of charging equipment. We design a PCB
(printed circuit board) to be used in the battery management system, but the voltage on the card might exceed
the limit and a failure might occur. This shows that we should pay great attention to the card design. We have
solved this problem in the design of our new vehicles sold to the Municipality of the city located in the Aegean
Region. The same system also has to be applied in other cities. This causes an additional cost for us. We take
every step in favour of our customers. We don’t want them to experience any problem regarding the vehicles
five years later. If we decide to change the invertors or cards in the system used in one city, we also want to
apply the same thing in other cities.”
Interview Turkey, Male Respondent, Research and Development Manager
“For example, we had a vehicle that created a failure in one of the districts of the city located in Aegean Region,
but we found a solution to the problem and improved the system. Then, we applied the same system in two
more vehicles. We also cancelled the old SCR card production; we started to produce new SCR cards, and
we decided to apply them here.”
Interview Turkey, Male Respondent, Research and Development Manager
Similar benefits can also be observed with the suppliers that serve as the industrial partners for the electric vehicles
market, including companies developing battery management software. With successful implementations leading to a
growing market in Turkey, these companies will feel more encouraged to undertake investments for R&D as well as for
production:
“A few years ago, one of the rival companies started to work with a Turkish domestic firm. They decided to
produce engines and batteries, but we learned that the products would be mostly designed with imported
components. Some of the companies even started to buy these battery management systems as a set without
conducting any design studies. They directly adapted the systems into the vehicles. We believe that such an
attempt will not bring any advantage to the Turkish industry. As an electric vehicle producer, we need to focus
more on battery management systems, battery production and design.”
Interview Turkey, Male Respondent, Research and Development Manager
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Impact and Diffusion of Results
The foremost impact of the project is the achievement of project targets and goals. In very brief terms, this can be
explained as the daily operation of electric vehicles for public transport. This means that the targets regarding the
investment, operation and maintenance costs were achieved, translating into impacts in terms of benefits and savings.
“We proved that these vehicles are economical. They were making fuel saving by 85% and maintenance and
repair saving by 60%. These vehicles compensate their costs within 7.5 years. Therefore, our managers had
no question in the sense that these vehicles were inefficient. Maybe because we're technical personnel, the
reactions are not reflected on us, but the top management might see reactions.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
The impacts regarding the environmental targets were also achieved. The mid-level manager believes that such results
will be increasingly seen through the similar projects and implementations in other cities:
“In 2019, electric vehicles will be operating in 4 different cities. Interestingly, all the municipalities in these cities
purchased 20 electric vehicles. I think they take the city in the Aegean Region as an example. We believe
these projects will increase in local governments. I hope that we will contribute more to the fight with climate
change by further decreasing our carbon emissions. This will be the output of our project. As the number of
solar energy power plants increases, we will achieve our aims. Our goal in the next 10 years is to increase the
number of electric vehicles to a great extent. A 10-year-period enables you to create the necessary
infrastructure for this project. A similar system will also be applied in Europe. I believe they will make a rapid
progress on this issue.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
There are also impacts on the environmental benefits counterpart through the subproject related with the installation of
photovoltaic panels on the rooftops of the corporation buildings. The interviewees believe that the gains from this project
will evolve to the point where the company becomes a zero-emission institution, even in the short run:
“With these solar energy power plant projects, we generate 20-25% of the electricity consumed by the
corporation that gives public transportation service in the city in the Aegean Region from a renewable energy
resource. We can increase this rate to 60-70% next year with the ongoing projects. 100% clean energy
generation might be possible in the upcoming years... Our goal is … to meet our own energy demand and to
be an environmentally friendly organization. It will also be good to transform all passenger cars into electric
vehicles besides public transportation tools. The vision might be changed with a decision from top to bottom.
I guess that we can be a pioneer in carbon emission reduction, and we can become a zero-emission institution
at the end of 3 years. “
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
Another impact is, in particular, greater acceptance of electric buses for public transport, and of the zero-emission public
transport project as a whole. Here, we can talk about acceptance by society, and by the authorities and managers in
positions to approve the future similar projects:
“We don’t have any hesitation regarding electric vehicles since we realized that they were quite economical.
Our citizens use them and they have an experience regarding these vehicles. The only problem is the fact that
they have started to normalize them. There is no obvious demand from the public regarding the increase of
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electric vehicles in public transportation. Probably, the managers and decision-makers will have a say in the
remaining part of the project or the enforcements by the state will make us take a step.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
The further diffusion and impact of the project is clearly in the area of stimulating similar projects and implementations
in other cities. The project has demonstrated an example for other cities. In addition, the experience gained from the
challenges, specific problems faced, and solutions implemented can be utilized in other projects.
“If there is not any big problem regarding electric buses such as burning, explosion or cracking, these vehicles
will probably replace diesel or CNG-powered vehicles. Our children maybe do not use any vehicle other than
electric cars. On the other hand, the batteries are totally improved by Chinese companies. The market also
supports this improvement and it will further enhance in both Europe and USA. Fossil fuels are getting more
expensive. The carbon emissions and pollution caused by fossil fuels have started to attract more attention.
Therefore, I believe that the electric vehicles will be much more popular in future, at least in public
transportation.”
Interview Turkey, Male Respondent, Research and Development Manager
“I know that it [the implementation in the corporation that gives public transportation service in the city in the
Aegean Region] encouraged the local authorities. I met with at least 4-5 of these municipalities. We informed
them about our projects. The authorities in the municipalities have projects and ideas on this issue, and they
want to make progress.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
In parallel to the demand side, there are expected impacts for suppliers and side-industries. The expansion of the local
and global markets will most likely impact the development of capacities and skills of related domestic industries, giving
a further incentive to undertake these investments. An important example for this is the battery suppliers and battery
management software suppliers:
“… from my standpoint, the technology for electric vehicles will improve much faster than the technology for
passenger cars.”
Interview Turkey, Male Respondent, Research and Development Manager
“The size of the batteries was reduced and the energy efficiency increased. The energy density doubled and
the weight of the batteries decreased by half. We will probably go for the same range with a smaller number
of batteries in the future...we used new generation batteries that have less weight and more efficiency. This
technology has been developed in China. Therefore, some of our design studies are made in China. However,
Chinese companies say that they can make production for at least 100 thousand battery offers. Normally, we
use 600 batteries for a bus that has 18-meter-length. This means 13.200 batteries are used in one tender
made in one of the cities located in the Aegean Region. Nearly the same amount of batteries is used in the
city located in the Eastern Anatolia Region. Therefore, we already need around 100 thousand batteries”
Interview Turkey, Male Respondent, Research and Development Manager
“I think Turkey launched a domestic product to the market at the right time. When you want to produce a
diesel-powered vehicle, you need the support of an American or Japanese company for the design of the
engine or transmission box as we cannot immediately produce the engine in Turkey… In order to increase the
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profit margin, the number of the engines should be increased… You can create your own brand in the
production of electric vehicles, and you don’t have to import any component including the software. We already
proved this fact and we started to write our own software… In Turkey, it is also possible to produce the engines
used in electric vehicles. For example, a problem occurred in our engines, but we can have these engines
repaired in one of the cities located in the Aegean Region. We are really quite good at on this issue; we have
some facilities that can repair the brushless engines.”
Interview Turkey, Male Respondent, Research and Development Manager
“We will probably have to focus more on battery management system...The infrastructure of these battery
management systems will be firstly used applied in electric cars. Then, the buses and trucks will be supplied
with the same system. Turkey is regarded as the commercial vehicle centre. We export many products to
Europe from Turkey. This shows that our infrastructure is actually quite developed.”
Interview Turkey, Male Respondent, Research and Development Manager
“As you know, there are 2023 targets. Turkey also signed the Montreal Protocol for public transportation.
Accordingly, we need to set the carbon emission level to zero. Therefore, it was decided to produce CNGpowered vehicles. The next step after the CNG-powered vehicles was electric vehicles for us.”
Interview Turkey, Male Respondent, Research and Development Manager
“As a result, we decided to take a step to comply with the Protocol. The same mentality was also adopted in
my previous company. As I mentioned before, this company was conducting studies based on hybrid vehicles.
This shows that the level of environmental awareness started to increase in the companies. Since the number
of diesel-powered vehicles is extremely high in transportation, people have to live under negative conditions.
In particular, European countries try to remove diesel-powered vehicles. I am personally aware of the negative
consequences of poisonous gases. Because of all these factors, we took a step for the production of electric
vehicles.”
Interview Turkey, Male Respondent, Research and Development Manager

Suggestions and Recommendations
Based on this case study, several suggestions and recommendations can be identified regarding the decision-making
processes.
1. Top management commitment
The case reflects an implementation where the decision-making process and the associated process
implementation was enhanced by the encouragement and continuous support of the top-level management. This
is crucial for the effectiveness of the decisions and their implementation.
2. Establishment of efficient follow-up and monitoring mechanisms for decisions
Although the decisions may be taken with utmost care and through relevant reasoning, for the associated
processes to be successful, efficient follow-up and monitoring mechanisms are necessary. The case is a good
example of this:
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“I think there is a need for a legislator so that the projects can be successful. The stricter rules there are, the
greater of the success will be. The specifications help us to achieve this target. The corporation that gives
public transportation service in the in the Aegean Region wrote the specification very well. The second issue
is that the vehicles should be well controlled and inspected. The inspector should be the producer company.
The project must be successful, because this is the first project that enable you to make domestic production.
You have to serve as a model for everyone with this domestic product, so you need to be selfless. You have
to thoroughly focus on this project so that it isn’t interrupted.”
Interview Turkey, Male Respondent, Research and Development Manager
3. Investment in R&D for technologic improvement and domestic production
The dependence on external sources, external material or external expertise hinders the successful implementation
of decisions. Because with higher levels of such dependence, costs increase and the set of alternative potential
decisions are narrowed, and the decisions also remain dependent on what is done or intended by other parties.
“If we can turn to more corporate structure and fabrication, the production cost will decline, and we will produce
more qualified products. On the other hand, the battery is also an important issue. We had an efficiency
increase in the production of batteries by 20-30%. This means that a higher production capacity can be
achieved with lower volumes. We can conclude that research and development studies give positive results,
but we are not sure how long this positive atmosphere will continue. We don’t think that this will keep its
progress every year. Maybe nanotechnology can help this progress to continue.”
Interview Turkey, Male Respondent, Head of Quality and Assurance Department
4. Government support and incentives
“The initial investment costs of the electric vehicles seem to be a bit high, but the reality is not like this since
their investment is not as complicated as the investment in diesel-powered vehicles. Because of the low
production level and lack of scale economy, it is seen that the prices are high. Diesel vehicles have a huge
engine block, and the engine consists of multiple components. However, an electric motor has a much simpler
structure than diesel vehicles. This means that it might cost much less, but the important issue is that the
demand for electric vehicles should be high. At this point, the government must provide incentives particularly
in big cities that have a high population level, because million tons of fuel are consumed in these cities and the
noise level is extremely high due to high number of vehicles. Electric vehicles are also important in terms of
creating silence. The government can provide incentive in this way: It can encourage the production of
synchronous motors. These motors are not produced in Turkey as the demand is low for these products.
However, they can be easily produced. To achieve this, the government can create demand for synchronous
motors.”
Interview Turkey, Male Respondent, Head of Quality and Assurance Department
5. Commitment to environmental and climate goals
“Our goal is not to sell these electric vehicles, but to meet our own energy demand and to be an environmentally
friendly organization. It will also be good to transform all passenger cars into electric vehicles besides public
transportation tools. The vision might be changed with a decision from top to bottom. I guess that we can be a
pioneer in carbon emission reduction, and we can become a zero-emission institution at the end of 3 years.
Currently, we will turn our existing roofs and car parks into suitable areas for solar energy generation systems,
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but we should not pay any VAT for these systems. We are a non-profit organization, and we provide service.
Therefore, any tax should not be taken from our corporation.”
Interview Turkey, Male Respondent, Deputy Manager of Branch Office of Technology Development
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3.1.4 Local Leaders in Upgrading the Housing Sector (Bulgaria)
Description of the Actual Problem/Idea/Case/Project
“Buildings” is one of the three technological foci of the ECHOES project. The case was selected because the
implementation of energy efficiency measures in Bulgarian multi-family residential buildings has been recognized as a
political, environmental, economic and social priority issue for the last 15 years. There are over 1.5 million inhabited
residential buildings in the country, of which 641.000 are in cities (urban) and 864.000 are in villages (rural). At the end
of 2015 the average housing provision is 550 residential units per 1000 people. The share of the privately-owned
housing units is approximately 98% (National Housing Strategy, 2018). The highest rate of residential buildings’
construction was in the period from 1960 to 1969 – with a total of 324 480 buildings, of which 179 718 (56 %) units are
in cities. The largest total useful area of the residential buildings, predominantly multi-family buildings in urban areas,
was built in the periods 1970-1979 and 1980-1989 – about 551 million m2 for each of the two decades. Structures with
reinforced concrete slabs and brick walls shelter around 43% of the total built up dwellings area, while residential
buildings with pre-fabricated panels comprise 19% of the total useful floor area (NSI, 2011; BPIE, 2016), and the 698
pre-fabricated buildings present 27% of all the housing units in the country (National Housing Strategy, 2018). Panel
buildings provide shelter to 2 million Bulgarians (World Bank, 2017).
More than three quarters of the apartments in the country are in buildings that are older than 30 years (World Bank,
2017). The lack of maintenance of these buildings over the last several decades have led to a considerable deterioration
of the housing stock. This is attributed to a combination of poor energy efficiency performance of the buildings, lacking
responsibility for the common areas and elements of the building, differences in income levels among residents (some
of them with no investment capacity at all), and a general apathy resulting from the expectations that the State will
organize and pay for the maintenance of the common areas. The majority of the buildings share common
characteristics, such as poor energy efficiency, leaking roofs, damaged facades with fallen plaster, dark and illmaintained stairwells and hallways, and leaking water and sewer pipes in the basements. The refurbishment of these
buildings requires major capital repairs and entails huge costs, which most of the homeowners cannot afford. Until
2011, in 61.7% of the privately-owned dwellings, no energy efficiency measures were implemented; even when some
measures had been undertaken, these were usually limited to upgrading the window panes.
The introduction of energy efficiency norms for buildings in Bulgarian legislation dates back to 1964; until 1999 the
values, depending of the type of the structure, were defined after calculations based on the outside and inside
temperature of the walls. Mandatory U-values and measurement of the magnitude and rate of heat losses for windows
and doors were introduced in 1999, and since 2005, the normative U-values (corresponding to the energy saving
classes of domestic appliances) were recommended, but not mandatory. During the period between 2005 and 2009,
the integrated energy performance characteristic was defined by final energy, and since 2009 it has been defined by
primary energy. Recent analyses discuss that the actual energy consumption is less than half of the expected
"normalized" consumption according to the norms for the indoor microclimate in residential buildings. This is mainly due
to the low income of the households and the voluntarily accepted lower level of comfort, in order to reduce energy
expenditures.
The renovation of the 20th century housing stock and the improvement of its energy efficiency have been a priority at
the national and local level for a very long time. Energy efficiency in buildings (and especially in multi-family residential
buildings) is an issue recognized and institutionalized at the national level and addressed by incrementally changing
legislation based on analysis and assessments of already implemented pilot projects and national programs. This issue
is at the focus of the central government‘s concerns but it still needs additional resources as well as improved
mechanisms for multiplication and sustainability of the process. The supporting legal framework and funding capacity
of the public sector to intervene or enforce building management and maintenance was limited until 2015. The
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Condominium Ownership Management Act adopted in 2009 obliged Homeowners Associations (HOAs) to maintain
their buildings, yet it did not ‘mandate’ the establishment of an HOA.
The National energy efficiency program for multi-family buildings was adopted in February 2015 followed the previous
two programs managed by the Ministry of Regional Development and Public works (MRDPW): “Energy renovation of
Bulgarian homes” (2012-2015) and “Demonstration project for renovation of multi-family buildings (2007-2011). The
project “Energy renovation of Bulgarian homes” was implemented with the financial support of the “Regional
development” Operational program 2007-2013 (see figure 8).

Figure 8: Time span of the National Programs for the implementation of energy efficiency measures in residential
buildings after 2007
Before the EU accession, the Beautiful Bulgaria Project, jointly managed by UNDP and the Ministry of Regional
Development and Public Works (MRDPW) as a pilot demonstration project, required 25-50% co-financing by the
homeowners. The same model was introduced in the period 2007-2014 under the management of the MRDPW (as the
managing authority of the Regional Development Operational program) and the requirement for 25 % co-financing on
behalf of the condominium organizations. The second program reported only a moderate rate of funds absorption (about
30% by the end of the period).
For the first time, The National Energy Efficiency Program for Multi-Family Buildings had strong political commitment in
pursuing large-scale financial support for the implementation of energy efficiency measures in the housing sector, which
was seriously lagging behind the public buildings in that regard. The largest housing program in the country so far, the
“National Program for Energy Efficiency in Residential Buildings” (NEEP), was launched in 2015 with a budget of 1
Billion EUR for the period 2015-16. The whole process (submission and approval of applications, implementation,
monitoring and assessment) was decentralized and the management process was assigned to the municipalities. The
subsidy was increased to 100% and the program was opened up to everyone; the original requirement for achieving
100% consent among homeowners was reduced to 95%. All these changes in the program criteria contributed to a
more rapid expansion of the NEEP compared to previous programs.
The NEEP (2015) defined all types of industrially constructed multi-family residential buildings with minimum 36 housing
units as eligible for funding: large panel structures and three types of concrete structures (flat slab structures, structures
with large scale shuttering, and with sliding shuttering).
In 2016, the rules and the scope of the Program were changed to also cover a smaller number of housing units and
floors. Thus, any multi-family residential building designed before 1999 and with more or equal to three floors and six
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or more residential units was already eligible for funding. Under the terms of the NEEP, buildings were to be renovated
to an energy class "C" (compliance with energy efficiency requirements in case of renovation regulated by Ordinance
No.7 for Energy Efficiency in Buildings (SG 27/28.04.2015, “Accelerating the renovation of the Bulgarian building stock:
the present and future of the national energy efficiency program for multi-family residential buildings”)). The multi-family
residential buildings connected to district heating reach the actual energy consumption that matches the energy class
"B" (BPIE, 2016).
In August 2018, there were 2022 trilateral contracts signed for funding targeted at the refurbishment of residential multifamily buildings at the national level, the main parties of the contract being the Bulgarian Bank for Development AD, the
District administration and the owner’s associations represented by the Municipality Mayors. The approximate total built
up area of these buildings equalled 11 362 000 sq. m. and the number of the housing units was 147 761.
The municipality chosen in this case study has been well-known throughout the country for its intensive and pro-active
attitude to emerging funding opportunities. The municipality is one of the first and most active participants in the
Covenant of Mayors initiative; it has developed and is currently implementing a municipal strategy and an action plan
aimed at the energy transition. Numerous actors have contributed to this development path. Some of them possess the
political power and others are professionally or socially engaged in multi-layered processes. So far, the municipality
has been a leading one, with regard to the number of buildings with implemented energy efficiency measures funded
by the NEEP. About half of the population of the municipality occupies 440 multi-family residential buildings.
In general, the participants in the Program implementation are informal social units of individual consumers engaged in
joint contracts (owners associations, established under Art. 25, para. 1 of the Condominium Ownership Management
Act) and several types of formal social units at different political and professional levels – the Ministry of Regional
Development and Public Works, coordinator of the Program; the Ministry of Finance; the Bulgarian Development Bank;
municipalities; the district administrations (governors); external contractors (for sanitation, insulation, energy efficiency
measures and overall renovation), selected by the municipalities under the terms and conditions of an open procedure
under the Public Procurement Act.
The eligible activities for funding under the NEEP are: (a) Activities on structural reconstruction / strengthening / or
repair depending on identified damages resulting from the exploitation of the multi-family residential buildings, that have
been prescribed as obligatory by the technical audit; (b) Renovation of the common areas of multi-family residential
buildings (roof, facade, staircase, etc.); (c) Implementation of energy efficiency measures, prescribed by the energy
efficiency audit; (d) The construction and assembly works related to the implementation of energy efficiency measures
and the relevant rehabilitation of the common areas of the building as a result of the implemented measures with energy
saving effect. The construction and assembly works are related only with the restoration of the initial state, broken as a
consequence of the renovation of the common areas and the change of joinery in the particular site. The most effective
package of energy saving measures for a building is to be financed under the Program, where energy consumption
class C should be achieved in line with Ordinance 7 of 2004 (for energy efficiency, heat storage and energy saving in
buildings).
In order to better understand the formal decision-making process and the role of the local administration in this
municipality in their implementation of the energy efficiency measures in the framework of the National Energy Efficiency
Program for Multi-family Buildings (NEEP), five interviews were conducted by ECHOES team members in July and
August 2018, with different stakeholders:


The Deputy-Mayor responsible for construction, investments and regional development; (R1)



The head of the “Capital investment and energy efficiency” department, responsible for the implementation of
the NEEP and directly subordinated to the deputy mayor, an engineer; (R2)
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The Supervisor/Investor’s control and Head of an owner’s association in a residential building refurbished
under NEEP; a mechanical engineer dealing with design and energy investigations/audit; (R3)



An engineer – designer from a private company for energy audits and design of energy efficiency measures.
As a result of successful public procurement procedures, the company has developed many projects for
NEEP-funded implementation of energy efficiency measures; (R4)



An architect – designer, who has developed many projects for the implementation of NEEP-funded energy
efficiency measures; (R5)

Analysis of the Existing Alternatives
The option of applying for funding under the NEEP or using another financial source requires a collective decision taken
by all (or more recently, 95%) owners of the flats within a building. Before the NEEP was launched,
occupiers/households usually implemented partial measures combined with repair works on the roofs, the common
staircase, interior paintings, etc. There was no established practice beyond these for maintenance and improvements
of the buildings, and especially of their common parts or areas (referred to as a “common property of the condominium”).
Due to the lack of such collective practices and traditions and as a result of the prevailing individual approach to flat
maintenance, many individual households’ decisions and initiatives on retrofitting and replacing the window panes and
doors were taken, and partial measures were implemented. In these cases, when households already invested in the
implementation of energy efficiency measures, it was not easy to persuade people to agree on the retrofitting of the
whole building. Few agreed with the arguments about improved energy balance but also visual and aesthetic
improvement of the buildings. According to the opinion of the interviewed, the sense of community and the readiness
for collective actions and collective decision-making is still underdeveloped (R3). Nothing would have changed if the
Municipality administration had not conducted the aggressive marketing campaign that aimed at breaking the inertia
and the passive attitude to the process (R4).
The option of the municipality initiating and leading the process was considered as impossible due to the scarce
resources it manages, the owners’ negative attitude, and some peculiarities of the national psychology (as preferences
of house ownership to renting). In the beginning, а voluntary association of homeowners was quite a rare phenomenon.
“There are some attempts to provoke the people from the buildings located along the main streets … we have
even discussed the option that the municipality initiates the process with pre-financing, which is paid back by
the owners. But the municipality really cannot afford to allocate funds and initiate such a Program alone.”
Interview Bulgaria, Female Respondent, The head of the “Capital investment and energy efficiency”
department
No option for collective decision-making to implement energy efficiency measures was considered possible because of
the scarce financial resources of the households in some of the multi-family buildings with prevailing owners with low
incomes, or with comparatively diverse social mix of owners.
“Each option, no matter what the measures and technological foci are, which goes beyond the grant is
perceived as impossible one.“
Interview Bulgaria, Female Respondent, The Supervisor/Investor’s control and Head of an owner’s
association in a residential building refurbished under NEEP
An option of including the sanitation of the water supply and sewerage installations (horizontal and vertical pipe
systems), and even heating, ventilation and air-conditioning (HVAC) installations, was discussed and rejected because
of the high cost of the whole set of measures (which would mean less refurbished buildings). This option was also
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rejected because of the initial requirement for 100% consensus of the owners. Nevertheless, there were owners’
associations in the city, who managed to collect additional own funds and invested them in upgrading the installations.
From the technological perspective, a few alternatives to conventional heating and water heating were mentioned, but
not necessarily substituting refurbishment and insulation, such as gas boilers, thermal pumps, solar panels.
Thermal pumps were perceived as having high capacity for energy savings, yet they were expensive and nonaffordable. In addition, they have special spatial and technological requirements (such as constant water flow, large
space in the yard and low share of trees in order to install the long underground serpentines/pipeline there), which were
considered difficult to meet.
Solar panels were rather considered as a bonus and with some benefits (in cases of agreement within the
condominium), but which actually did not change the bills for the district (central) heating.

Development of the Roadmap and Solution Approach
The main responsibilities of each formal participant were strictly defined or varied according to the activities and the
identified milestones during the implementation process (Table 3).
ACTIVITY

FORMAL DECISIONS
TAKEN BY
Council of Ministers

formal

The program was launched

MRDPW

formal

Work group – defined rules for the administrative procedures

Mayor

February 2, 2015, the Energy Efficiency of Multi-Family
Residential Buildings National Program was adopted.

Coordinated with MRDPW
Public procurement procedure (announced by the
municipality for each residential area) for selection of private
company for energy investigation and preparation of
technical passports of multi-family residential buildings

Mayor, local administration

formal

Informing and motivating (mediators from municipal
administration, political figures – mayor and deputy mayor)

Mayor, local administration,

Formal and informal

additional staff/mediators

Formal – specific task

Legal foundation of the Condominium association (owners of
flats in one building)

Head of the homeowner’s
association

Formal legal
requirement
Informal process of
associating

Submitting application at the Municipal administration (by
the Owners association)

Head of the homeowner’s
association

formal

Approval/rejection of applications

Mayor, local administration

formal

Energy investigation and preparation of technical passports;
Preparation of energy reports/audits

Private company

formal
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Design

Private design company

Formal and informal

Construction

Private company

formal

Communication with occupiers in order to provide access to
balconies and facades

Private construction
companies (workers)

nonformal

Condominium Managers
Investors supervision

Municipality (or linked party)

Technical supervision

Independent professionalscontractors

Key:
National level
Municipal level, The Mayor
Owners association (Heads of Owners Associations)
External contractors
Mediators, appointed by the Municipality, not mandatory according to the NEEP
Guidelines
Nonformal communications (Heads of Owners Associations and workers from the
construction companies)
Table 3: Implementation phases and main activities
The major prerequisite for inclusion in the Program was the legal establishment of the Owners Association, designed
to ensure better governance of the housing units within the condominium; in addition, the voluntary association was
expected to help in overcoming prejudices and fears of expropriation of the refurbished housing units. After being
submitted, the project proposals were assessed and those meeting the criteria for eligibility were approved; besides the
grant itself, the beneficiaries received organizational support for the implementation of the project. One single call for
applications was launched in the period 2015 – 2016. The call was closed when all the funds allocated for the execution
of the NEEP were utilized.
The municipalities were responsible for receiving the applicants’ documentation, assessing the applications, approving
the projects, providing the grant and performing monitoring on the implementation of the projects. Different municipal
departments were involved in the issuing of building permits and regulating the organization of the construction works,
waste management, etc. The municipal police were responsible for security (including construction of temporary fences
in order to prevent accidents). The assumptions laid in the design of the Program were confirmed – the role of the
municipal administration was crucial in terms of mobilizing people, mediating in the process, and providing
administrative support and guidance. Moreover, the active involvement of the municipality legitimated the whole
process.
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The projects selection rules were defined by the NEEP and were accompanied by methodological guidelines. The
previous funding scheme under the operational program “Regional Development” had allocated resources according
to territorial/regional rules, following defined priorities and channelled funds after the opening of calls for each of the
priorities. There were no preliminary defined amounts of funding per municipality, and each condominium association
competed with all similar associations across the country. According to the rules of the NEEP, the funding of owner
associations had to be closed when the financial resources of the Program were utilized, no matter how many
applications had been submitted in the municipalities. This also played the role of a stimulating factor for the local
authorities to open the calls and to attract as many applicants as fast as possible. A working group was urgently formed
within the municipal administration, which defined the organizational rules coordinated with the MRDPW (R1). The
competition was between the municipalities at the national level, and between the condominium associations within the
municipality itself.
The program did not assign funds for administration; it provided money for investment projects, design and technical
supervision. There were no fees for registration, application, and support. For these non-eligible activities, the
municipality provided its own resources, thus employing additional staff for responding to telephone inquiries, informing
citizens and assisting the territorial departments, providing support and checking the application forms, giving advice,
preparing the documentation to be signed by the bank and the MRDPW (R2). The mediators attended meetings of the
owners’ associations in the evenings, spoke with many households, and often visited all the flats in a residential building.
They clearly explained the process, the role of the institutions in the process, and the benefits of the implementation of
the energy efficiency measures. All these meetings and discussions encouraged and mobilized the homeowners, built
trust, and sped up the processes. When the first results were already registered, the municipal administration
acknowledged the role of the mediators and the importance of the mass (almost aggressive) information campaign –
they acted as driving engines for the process.
Based on the decentralized implementation model, the municipal administrations received the applications, assessed
the applicants’ documentations, approved or rejected the applications, transferred the funds, and monitored the
implementation of the energy efficiency measures in the residential buildings. The mayor was responsible for the
management of the whole refurbishment process within the territorial scope of the municipality. The mayor was also
responsible for the selection (under public procurement procedures) of each private construction company that
implemented the measures. The strong political leadership of the mayor was rooted in his own commitment to raising
awareness; it motivated his personal participation in the information meetings, and the wise strategic decision (taken
along with the Deputy Mayor) for spending additional money for administrative support and information campaigns.
“The decision for additional spending for administrative staff’s salaries made possible the absorption of more
millions for dozens of buildings. At the end of the day, the several thousands of BGN spent brought several
millions in the refurbished buildings.”
Interview Bulgaria, Female Respondent, The head of the “Capital investment and energy efficiency”
department
The whole process started with an aggressive information campaign, which continued for more than a year. The first
campaign was organized in cooperation with the municipal public bus company (by distributing leaflets on the buses).
People were involved in all meetings organized by the municipal administration and the mediators, and also the many
additional meetings organized due to the rising interest of the owners and the willingness of the municipal administration
in providing resources (such as space for meetings and mediators).
Mediators (but also professionals and workers from the consultancy and construction companies), who directly
communicated with the owners, reported that many of the owners had been very demanding about the quality of the
construction works (R4).
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The owners’ readiness to be informed and waiting to learn was crucial during the raising of awareness process. Despite
the rumours and the comments in the mass media about the difficulties and about the risks of losing one’s private
property, the municipal administration persistently informed, mediated and marketed the process (R4). Meetings were
organized almost daily in different buildings, residential areas, and city districts. The work on-site took almost a year of
continuous interaction with people (R1). The diverse backgrounds, income and understanding of occupiers in the same
building (e.g. with 192 flats) posed considerable challenges to the mediators and construction workers in communicating
and reaching to a common ground/decision or action with numerous counterparts. People realized that communicating
and getting to know more about the essence and benefits of retrofitting needed time, which few of them initially wanted
to devote when the mediators from the municipality made their first efforts to reach them (R4).
The role of the Head of the homeowners’ association (HOA) is to initiate the process of associating, to be responsible
for registration of the owners’ association and preparing the application. From the prospective of the HOA:
“The motivation came straight from the exclusive campaign of the local administration.”
Interview Bulgaria, Female Respondent, The Supervisor/Investor’s control and Head of an owner’s
association in a residential building refurbished under NEEP
She herself took the initiative in her hands and for one year and a half went throughout all stages of the program: 1)
Got information from the municipal administration about the procedure and the needed documentation; 2) Delegated
rights to the cashier (who managed the money collected from the owners for the building maintenance), studied the
attitude of the owners and their willingness to associate and undertake the collective action for implementing energy
efficiency measures; 3) After the positive feedback on the attitudes, the HOA talked with the administration, requested
the necessary documents and instructions for registering the owners’ association; 4) Visited all households, convinced
those who hesitated or opposed, initiated meetings and finally succeeded to register the Homeowners Association (the
owners of all the flats in the building were presented), which made the Association eligible to apply for the NEEP grant;
5) Submitted the grant application; 6) Communicated with the contractors (professionals from the consultancy company
and the construction workers) after the grant had been transferred to the municipality. After the end of that particular
construction process, the HOA was hired by the municipality and became part of the investor’s control that supervised
the NEEP spending.
From the HOA’s perspective, the decision-making process within the condominium was not smooth. One group of
owners believed that the government grants would be followed by the expropriation of the property, and so refused to
implement the energy efficiency measures (R3). Elderly people also initially distrusted the process, but some gradually
changed their mind. Most people were positive, and motivated to support the process; others hesitated, yet finally said:
“I disagree, but since you all wish to get my approval, I will sign.”
Interview Bulgaria, Female Respondent, The Supervisor/Investor’s control and Head of an owner’s
association in a residential building refurbished under NEEP
It took a long time to make the minority of strongly opposing owners to agree; several of them, although refusing to
associate, signed declarations that they would provide access to the common parts, the balconies and the facade during
the construction works. Many people in certain buildings were afraid of applying for the grant; they rather preferred to
observe what would happen to the frontrunners. Most of the homeowners’ associations who postponed the submission
of the application were still on the waiting list at the time of the interviews, with great uncertainty already pending about
the availability of sufficient funds and the rules of fund grants in future.
The investor’s control, according to the regulations on the construction process and the Territorial Management Act,
supervises the quantity of the used materials, and the performed activities in terms of keeping the accounting
spreadsheets and the proper financial documentation. The representatives of the investor’s control acted as a buffer
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for all occupants’ opposition and claims. The process was more complex than expected – it required a multidisciplinary
approach and transferable skills – the professionals with technical expertise or graduates of construction vocational
schools needed the skills of psychologists in order to properly communicate with the owners.
The technical supervisor is an independent contractor with the main responsibility to monitor the quality of the
construction works. A high degree of coordination between the technical and the investor’s control was also crucial,
alongside the quality control on behalf of both.
Six consortia of private companies, selected under public procurement procedures for six residential areas and target
territories in the city, prepared the technical passports and conducted the energy audits. In one of the areas (residential
area), 42 residential buildings were audited and received technical passports. The technical experts from the consortium
personally visited each flat in order to finalize the audit. The energy audit reports served as assignments for the technical
design and framed the technical measures and solutions. The package of technical measures treated the following
elements of the building: plinth, walls, roof and windows/doors. Terraces were sometimes also treated, especially when
additional measures for glazing them (and thus increasing the energy efficiency of the dwellings) were implemented.
The technical experts faced serious communication and psychological challenges while investigating each flat and
counting lamps, TV sets, hairdryers, etc. It was a long process to explain the benefits of cutting/non-cutting central
heating, the need for counting, the further calculations of energy consumption and potential future savings (R4).
The design process involved structural engineers, mechanical engineers and HVAC engineers – the same type of
professionals engaged in the process of energy audits and the issuing of technical passports. Architects were involved
in the design/engineering company and were responsible for the design of the facades, and terrace and balcony
insulations.
Construction companies had the obligation to implement the energy efficiency measures, but also to communicate with
the homeowners, and get access to each flat in order to reach the balconies and the facades. Nevertheless, it was
really difficult to persuade the owners to accept technological solutions as the removal of the flooring on the terraces,
there was a general feeling that professionals (architects and structure engineers) could influence the way some details
were treated. The construction was also considered a difficult process for the owners and the workers alike, as it had
to go in parallel with keeping the occupiers’ comfort and take into consideration all ongoing daily activities.

Implementation Phases
The program duration was announced in advance to be two years. After the Program was launched in February 2015
with a visit of the Minister of the MRDPW to the municipality, the work with people on-site took approximately one year.
The first homeowners’ associations, however, were registered as early as April and May 2015 (R1).
The consultancy company chosen to conduct the energy investigations and to prepare the technical passports was
selected by public procurement procedures. The professionals perceived the signed contract as a long-term project
that would provide jobs for the large number of technical staffs employed in the company. Because of the increased
interest for the Program from other municipalities, the consultancy company sped up the work and accomplished the
investigations in order to handle the project documentation. That is how, with the contractors’ commitment, but also due
to the expectation for future contracts (such as in other municipalities), and with the active involvement of the
administration, the municipality managed to finish the projects in all 220 buildings within two years and before the
allocated national funds were utilized.
“All that happened was thanks to the efforts of the municipality …, otherwise we would have ended with
‘another city’s results – just five buildings refurbished.”
Interview Bulgaria, Female Respondent, Engineer
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Results of the Implementation
The apartments with many external walls made most of the program in terms of sound savings.
"This is an old panel building, and all the flats have many external walls. …The average bills for electricity
during the heating season of the previous year were about 180 BGN. After the implementation of the measures,
regardless the higher average temperatures within the building the bills dropped to 60-70 BGN. The flats with
less external walls save less.”
Interview Bulgaria, Male Respondent, Architect - designer
The homeowners overcame the fear and distrust after the first results related to savings and comfort that were obvious
and tangible.
“It was normal … there was no ready building to see but now everyone is happy. The building I live in is heated
by the district heating company. In the spring after the first heating season, there were people who said they
had not used the heating system at all, and those who were the inner flats did not switch on the air conditioners,
- they were able to keep a temperature of 18o-20oC without any heating. This was an excellent financial result
– a household not spending money for heating all winter. There were some problems during the construction
process, but the result was good, and people appreciated it.”
Interview Bulgaria, Female Respondent, The Supervisor/Investor’s control and Head of an owner’s
association in a residential building refurbished under NEEP
“The discomfort caused to the residents and the workers was actually enormous. The moment we went this
way ... at the construction stage, we were all nervous, all sides were nervous, but when it was over and the
final result was visible, especially during the first winter, people experienced the good effect.”
Interview Bulgaria, Female Respondent, The Supervisor/Investor’s control and Head of an owner’s
association in a residential building refurbished under NEEP
“What we found was how our contractors and construction supervisors, being employed by other
municipalities, transferred our expertise and the other municipalities had rehabilitation experts who built upon
our experience. In the sense, we transferred our practice to other municipalities and that is just the beginning“
Interview Bulgaria, Female Respondent, The head of the “Capital investment and energy efficiency”
department
Sharing the know-how and the templates for the executive documentation seriously helped to diminish the
administrative delays. The communications on behalf of the MRDPW were limited to experts engaged in the preparation
of the housing policy documents and deputy mayors responsible for the implementation of energy efficiency measures.
“There was no previous practice of gathering experts from different municipalities and sharing experiences, at
least I do not know such practices in Bulgaria.”
Interview Bulgaria, Female Respondent, The head of the “Capital investment and energy efficiency”
department
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Impact and Diffusion of Results
Organization
Since the National Program envisaged delegating the obligations to the municipalities, such as administering the
application process of the owners' associations under the Program, the organization of the energy audits and the design,
organization and control of the implementation of the construction works, the role of the local administration became of
key importance. In this case study, the municipality was identified as the most significant factor determining the number
of renovated buildings and the number of prepared proposals waiting for funding. Since the NEEP had been launched,
the municipality had mobilized resources to provide information, clarify technical and legal issues, as well as working
with residents and homeowners' associations.
During the energy audits of the buildings, one representative of the municipality was included in each team. During the
execution of the construction works, a person in charge of the investor’s control, representing the municipality, was
present on-site on a daily basis and was a mediator between the owners/residents and the construction companies,
although there were no funds for the administration for giving information under the Program. The example of the
municipality had an impact on the neighbouring small and large municipalities in preparing application forms and
document templates; working with citizens and other actors while using the knowledge of the municipal officials. To
some extent, the competitive character of the Program also suggested that the more active municipalities could achieve
more renovated buildings. The fact that the administration of the process was undertaken by the municipality
guaranteed the efficiency of the process but deprived the owners of some their participation in deciding with whom and
how to implement the prescribed measures.
In most cases, the renovation of the whole building generated a sense of community and concern for the common
ownership. In these cases, it played the role of a highly motivating factor for the employees in the administration to go
further.
The question of sustainability or what happens after the measures are accomplished, was not discussed by any of the
interviewed actors.
“We gave instructions for the building exploitation to the Head of the owners associations, prescribing owners’
possible commitments to the maintenance of the building. How much this will be followed and how it will happen
– we have to seek for feedback or simply be sensitive to owners’ actions and signals in the future. And here
we will probably face a new challenge about which we did not think at first. We, at the local level, I say again,
tried to somehow transfer the responsibility through these guidelines because we believe that these people
should now take their share of responsibility.”
Interview Bulgaria, Female Respondent, The Deputy-Mayor
“When something is given to them, people are very prone to what is given to them, they have a lot of
requirements, and that's what I saw in the program – so it should be, people have to be demanding ... But the
very fact that those people, who for 50 years have never taken care of their common and private property, are
so prolific when they get something for free.”
Interview Bulgaria, Female Respondent, The Deputy-Mayor
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Environment
“Out of these eligible 440 buildings, 187 buildings are already in the final stage (of renovation) which is nearly
50% and it is not a small result. And everyone who comes to our town is able to see the result.” (see table 4
and 5)
Interview Bulgaria, Female Respondent, The Deputy-Mayor
Towards the end of August 2018, 929 residential buildings out of the total of 2022 multi-family residential buildings that
had been approved and had signed contracts with the NEEP, were renovated. The construction works for another 576
buildings were still underway. Technical investigations were currently underway in 483 multi-family buildings.
Number of signed
contracts for grant
transfer (source:
ББР register)

Number of buildings
with started activities
(technical
assessment and
preparation of
energy passports)

Number of buildings
with already started
construction works

Number of
buildings with
finished
construction works
and obtained built
permit

District of YY

236

236

88

39

YY Municipality

205

205

80

33

Table 4: Number of renovated building in the District of YY and in YY Municipality
(NEEP, Appendix 1)

District of YY

Total annual
energy spending
(kWh/year)

Total annual
energy saving
(kWh/year)

Total annual
saving of
tCO2

Annual
saving
(leva/year)

Average
payback
period in
years

Sare of the
average
saving

20.309.882

19.852.412

8.588

2.801.112

10,39

48

[%]

Table 5: Realized spending and savings after the implementation of energy efficiency measures under NEEP for the
District of YY (NEEP, Appendix 2.)
In spite of the recognized impact in terms of scale (number of buildings with implemented energy efficiency measures
and mobilized organizational capacity, human and financial resources), the designer argues about the expected global
environmental impact:
“I consider that reaching all the people in a short period of time would rather presuppose low quality of the
implementation. To me it would be better to keep to higher requirements with regard to quality; it would be
logically related to higher prices but, the process could be regular and sustainable in time; if the program
continues during the next 15-20 years, even if slowing down, yet with high quality standards, there would be a
continuity between the newly built an refurbished building stock. The program is logically named
‘Implementation of energy efficiency measures’ as sanitation should comprise much more complex measures.
The building structures should be audited as the major problem of these buildings is are the metal joints of the
panels and that audit is not possible without taking inhabitants out. We are not actually structurally improving
the building, only providing for its longer life by insulating the structure.”
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Interview Bulgaria, Male Respondent, Architect - designer
This controversial position on achieving environmental impact is supported by the opinion on reaching higher building’s
energy classes than Class C. The NEEP provided rules for implementation of sets of measures and excluded funding
for implementation of single measures. For example, in the cases when energy class B could be achieved only through
the solar panels, such single measure was not prescribed, while design and installation of solar panels was prescribed
for some buildings in order to reach energy class C.
All the ideas, recognized as good for the city, were supported by the city council.
“Because when there is no such synchronization and good interaction, it is clear that some of the projects are
embarrassing. What we requested from the municipal council as executive power for implementing the
program, was to provide us with additional funds and to allow us with the municipality's own funds, outside the
program, to execute some public works in the areas around the blocks of flats. In those areas of group buildings
renovated under the NEEP there should be a formal commitment of owners to maintain the property. Because
it somehow looks like these owners have received a very big gift and the public sector takes underestimated
risks.”
Interview Bulgaria, Female Respondent, The Deputy-Mayor
Thanks to the initiative of the municipality, a specific design was developed to give a distinctive image to each
neighbourhood. Thus, the city derived an extra benefit by building a new, memorable high-quality urban environment.
The lack of understanding and mainstreaming of monitoring as a systematic process and established organization was
outlined as a shortcoming of the implementation of the NEEP:
“What we did was to request information about some of the buildings to be able to compare electricity and heat
consumption before and after the refurbishment, yet it was just an initiative of ours. An audit of a refurbished
building should be undertaken after one heating season or after one year, yet that is not requested; it is for me
a weakness of the program as no funding had been envisaged for that… There is just one building with an
energy audit. We keep some unofficial communication with the homeowner’s associations, and we know how
much the bills were reduced, especially where solar panels had been installed and the connection with the
district heating was restored. We know the effects, yet we have no official data to present, no indicators. It is
surely the owner’s responsibility to take care of their building, but we still consider it quite a high financial
burden for them to take the obligation for paying the audits themselves. We still hope for some other solution
– probably if some money has not been spent yet as the program is still going on”
Interview Bulgaria, Female Respondent, The head of the “Capital investment and energy efficiency”
department
Stakeholders
A new culture for communication between the municipal administration, the designers/engineers and the construction
business involved was gradually established. The experience of the companies that participated in the construction
process spread to other municipalities (R2). The know-how of the municipal actions, leadership, the management of
the process, and the competitive nature of the application process (because the funds should be totally utilized before
the end of 2016) were acknowledged as good practice.
The most active among the owners often played several roles as stakeholders – as the Heads of the owner’s
associations and as representatives of the authorities (municipal, consultancy, and control). They played an important
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role in the process in terms of initiation, management, communication, and awareness-raising among the owners
themselves and among other owners’ associations in the city (R2).
There was great disappointment that some of the measures were not implemented in the end; people expected a really
integral refurbishment; they said; “But you promised …” We should have replaced the water supply installation as the
buildings are quite old. On the other hand, the Ministry was right – it was not possible to cover all the expenses of a
total refurbishment through the funding planned for energy efficiency. After undertaking all the energy saving measures
and upgrading the facades, the vertical installation is actually not so expensive. It is therefore supposed that many of
them could have afforded that (R2).
Because of the requirement to include homeowners’ associations of buildings dated from before 1996 and with a total
built-up area of more than 1000 square meters, most of the eligible residential buildings had a big number of owners,
which brought about complicated relationship within the condominium and between the condominium, the municipality
and all the actors involved. The big number of the owners in each multi-family building was also outlined as a
prerequisite for the following difficulties experienced at various stages along the process of implementation of the NEEP
at the level of the building/community: in the communication, during the process of collective decision-making on
registering the home owners associations, in reaching to a consent of all owners and collective decision on the
application for the grant from the NEEP.
The distrust of homeowners fuelled by political propaganda before and after the Program was launched was among the
major obstacles (R1, R2, R4).
Owners, who had already individually implemented some energy efficiency measures, were hardly convinced to join in
the general measures for the entire building due to expected costs and/or misunderstanding of the benefits of applying
such measures across the building.
Occupiers often behaved as the investor’s control and complained on the quality of the construction works (R4). This
did not enhance the process as much time was spent on conflict resolution and communication. The execution of the
construction works while people were occupying their homes generated dissatisfaction; the level of occupiers’ irritation
was highlighted, especially since the interventions were perceived as municipality’s intrusion into the owners’ properties.

Suggestions and Recommendations
It is recommended to integrate the knowledge and the experience gained on communication and leadership into the
rules of the next programs.
It is necessary to find a working mechanism for developing a follow-up energy audit to monitor the effect of specific
measures and the synergetic effect of their implementation. At the moment, there is no such mechanism, no money is
provided under the Program and such a commitment has never been set in the contracts with the owners' associations.
Dissemination campaigns for sharing the results as well as studies on long-term effects and people's satisfaction should
be organized.
The effect of renovated buildings can be enhanced by undertaking a motivating campaign to reduce energy
consumption by introducing smart solutions, upgrading appliances with ones of a higher energy class, and explaining
the financial mechanisms for implementing these follow-up measures. The municipality can act as initiator and mediator
in that process.
Filling in the deficits in the Condominium Ownership Management Act with regard to drafting of administrative and
penalty measures in case of non-observance of the obligations stipulated in the normative document should be
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considered. This can help to ensure the sustainability of the energy efficiency measures – there is a need to protect
achievements, maintain common parts, organize energy audits, and manage the condominium property in general.
For the initial funding to reach more beneficiaries, some of the preliminary planned activities have been cut over time
and the package of measures has been reduced. A municipal employee expressed the view that it was appropriate
then (and maybe in future, too) to allow homeowners to raise resources for replacing installations and internal
infrastructure networks during the construction process for the implementation of the energy efficiency measures. This
may be considered as a share of co-financing and compensate for the insufficient but necessary measures inherent in
the actual renovation of a building (R2). The lack of requirements for co-financing on the part of the homeowners was
a key factor for upgrading such a large share of multi-family buildings. Despite being considered as one of the most
important conditions for the success of the program, it should be however re-considered and a co-financing component
(even modest as share of the funds needed) should be introduced in order to motivate future care and maintenance.
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3.2 COLECTIVE DECISION MAKING UNITS
3.2.1

Rooftop Solar System Implementer (Turkey)

Description of the Actual Problem/Idea/Case/Project
Energy is one of the most significant factors affecting countries’ policy and strategy processes, as its use and production
affect several sensitive areas such as the economy and national security (IPCC, 2012). Countries seek to use
renewable energy sources as it is vital to diversify the use of energy sources, both from the perspective of reducing
global warming and the adverse effects of climate change, and to reduce the dependency of foreign imports of energy
and fuels.
Due to the European Union’s pioneering role in advancing renewable energy development and policy frameworks,
Turkey, as a candidate country, works to harmonize its energy policy framework with EU policy when developing its
renewable energy policies. This means increased importance to renewable and clean energy and implementation of
renewable energy projects.
In Turkey, generating energy from renewable energy sources such as wind, solar and geothermal is now encouraged,
as these sources do not emit significant levels of greenhouse gases compared with fossil fuels. In addition to the aim
of reducing carbon emission, these types of renewable energy sources decrease the dependency of foreign-sourced
energy and provides Turkey with energy security compatible with the Turkish National Energy and Mine Strategy,
particularly concerning the indigenization policy (Ministry of Energy and Natural Resources, 2017; SETA, 2017).
Electricity generation from renewable source is also seen as an important tool for mitigation of the carbon emissions
and as part of the emission trading system under the Kyoto Protocol (IPCC, 2012; UNFCCC, 2019). Due to its special
status, Turkey does not have emission reduction targets under the Kyoto Protocol, and also has no access to the flexible
market mechanisms, such as the Clean Development Mechanism (CDM) and Joint Implementation (JI). In the absence
of an absolute binding emission targets and without access to the CDM, Turkey has been an active country in the
voluntary carbon markets since 2006.
The main legislation for energy generation is the "Electricity Market Law". The first Electricity Market Law entered into
force in March 2001 and has been amended many times at until 2013. On 30 March 2013, the new "Electricity Market
Law No. 6446"1 entered into force. This legislation offered mainly two models for electricity generation; namely
“licensed” and “unlicensed” generation (YEGM, 2018a).
The unlicensed model allows the establishment of electricity generation plants up to 1 megawatt of non-fossil renewable
energy sources such as hydro, wind, solar, geothermal, biomass energy, and gas obtained from biomass (including
landfill gas), wave, stream and tidal energy; without having any obligation to obtain licenses and to establish a company
unlike licensed generation (YEGM, 2018b). In this generation model, everyone, regardless of whether they are real or
legal persons, has the opportunity to generate their own electricity provided that they have an electricity subscription.
Moreover, by allowing the sale of surplus energy into the system, this system created a business model for earning
revenue from surplus energy generation. On the other hand, the implementation of the project takes a long time, the
profitability of the project depends on the location of the installation and the tender contribution fee. The licensed model
offers direct sales to eligible consumers in addition to free market prices or YEKDEM price options (Turkish Official
Gazette Website, 2013).
1

Electricity Market Law published in Official Gazette dated 30.3.2013 and Numbered 28603 and have been subjected to many modification.
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Constituted within the framework of the Renewable Energy Law, is a governmental purchase guarantee that offers
users of both models the opportunity to benefit from a 13.3 $ cents/kWh feed-in-tariff incentive for 10 years provided
that the plants are established before 31/12/2020 (Mevzuat Website, 2019). Moreover, in addition to the fixed purchase
price (the governmental purchase guarantee), companies or persons engaged in generation activities in the electricity
market (bothlicensed or unlicensed) have the opportunity to benefit from extra price deductibles for domestic
components used in the generation facilities.
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In Turkey, the market for electricity generation from solar energy began to develop after the new Electricity Market Law
Numbered 6446, entered into force in March 2013. Following the publication of Law No. 6446, the secondary legislation
came into force 6 months after the publication of the Law, leading to a reduction in investments in this area. At that
time, the capacity for licensed solar energy generation was announced as 600 MW, but for this capacity, the Energy
Market Regulatory Authority (EMRA) collected applications for 496 units of 7904 MWp installed power. However,
according to TEİAŞ (Turkish Electricity Transmission Company) 30th November 2018 data, until today (2019), only 9
licensed projects with a total capacity of 81.7 MWp have been installed (TEİAŞ, 2018). On the other hand, the solar
market developed rapidly for unlicensed projects by the end of 2013. Although there were a few unlicensed projects in
2013, the number of projects increased progressively. By the end of 2014, this number had reached 40.2 MWp of solar
(TEİAŞ, 2017), and today, according to TEİAŞ 2018 data, 5778 plants with a total capacity of 4920,8 MWp have been
installed.
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Figure 9: Turkey’s installed capacity by primary energy resources for the years 2007-2017 (TEIAS, 2007-2017
TEIAS Turkey’s Installed Capacity)
In the light of the information outlined above, related to the Turkish renewable energy policy and solar energy market,
an industrial rooftop unlicensed solar energy application with a capacity of 252.3 KWp which was built on the rooftop of
a factory that belongs a company in the Aegean area of Turkey was selected as a case study for this report.
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The Company mostly deal with electro domestic appliances and produce cables for industrial machines such as
combined heaters and coolers, refrigerators, automobiles, and forklifts and exports their products to Europe, Russia,
and other locations. Moreover it is an industrial corporation that is a solution partner for major customers in electro
domestic appliances, wall hand boilers, automotive, solar energy, and generator and battery sectors. It was established
in 1984 as a family business and it is a medium scaled enterprise. As of 2009, the company deals with solar energy
systems and started to produce cables for solar panels. At the initial stage, they imported solar panels from abroad and
started to work on selling small-scale off-grid systems. Due to the lack of legislation, no attempt could be done until
2013.
“There was not any rule or regulation regarding the implementation of these systems. After the regulation entered
into force in 2013, the implementations in this field were accelerated.”
Interview Turkey, Male Respondent, Chairman of Board
The Company established a joint-venture company with a German company partner to provide solar EPC (Energy
Performance Contracting) services to investors. The Company’s installation process was completed by this joint-venture
company.
“In 2014, we decided to establish a joint-venture company in Germany with an international project
development, engineering and EPC company in the power generation field from renewable and alternative
energy sources”
“Our German-Turkish joint-venture company which provides solar EPC service to investors is an independent
company that has a foreign partner. This company also operates in accordance with market dynamics.”
Interview Turkey, Male Respondent, Chairman of Board
This Case was selected because of the following reasons:








It is a solar-based renewable energy project that helps the mitigation of carbon emissions and it helps
Turkey achieve its target of 30% renewable energy generation by 2023.
It is a project implemented for the purpose of self-consumption, in other words, to satisfy the electricity
demand in the factory and with the option of selling surplus energy to the system for additional revenue.
It is one of the pioneering solar projects implemented in 2014 (at the beginning stage of the market
development) and has contributed the development of the solar market, in particular, the unlicensed solar
market. Moreover, this investment became a model for other investors.
Although, until today, generally land-based applications have been preferred in Turkey, it is a successful
implementation of a rooftop solar project (built on the roof of the factory of the company) and it was
implemented in the developmental phase of the market. Moreover, it is a project implemented in the
Organized Industrial Region.
It is a pilot project where different products of different brands are tested from the point of generation
efficiency.
This project is known as Turkey's first indigenous panel and subsidized construction project in which
domestic construction equipment and domestic production certified junction boxes supported domestic
production.
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As one of the first projects in the field of solar rooftop projects, the situation that is evaluated, show the
important advantage of understanding the differences between the legislation and implementation of the
legislation in practice and difficulties encountered in practice.

In addition, this case is compatible with the ECHOES project, which provides policy makers with comprehensive
information, data, recommendations about the successful implementations of energy-related projects, energy choices
of stakeholders and the decision-making process of stakeholders.
In this project, the interview was conducted with three stakeholders taking part in different levels of decision-making in
the company:
The first interview was conducted with the production manager and factory manager who acts as a mid-level manager
in the company, female, aged around 50, and is responsible for planning, purchasing and supply chain management.
She has been working in this company since 2002 and she has knowledge of the company’s expectations and needs.
The second interview was conducted with the Chairman of the Board in the German-Turkish Joint-Venture company
providing solar EPC service to investors who acts top-level executive, male, aged around 35, and is mainly responsible
for sales and customer relations. At the beginning of his career, he worked actively in the field of photovoltaic as a
business development of the company and did research about new markets, profitability and investment period in these
markets, and reported them to the Board. Then he started to take a role as the Chairman of Board in the organization.
He has been working in this company for over 12 years.
The third interview was conducted with the Machinery Maintenance Chief who acts as an operational employee, male,
aged round 30, and is responsible for machinery maintenance in the production. He has been working in this company
for 8 years.
The case has positively affected the goal of the organisation. The case results are satisfactory and compatible with the
expectations and goals of the company.
“The fact that electricity prices increased proves that our project was a correct step in terms of generating our own
electricity for internal consumption thereby decreasing the electricity bill.”
“This was the fourth year of the project, and we have three more years. At the end of the third year, the system will
have compensated its cost. This means that we have took a right step as Board of Directors.”
Interview Turkey, Male Respondent, Chairman of Board

Analysis of the Existing Alternatives
The factory where the project was installed is located on a 6500 m2 closed area of 12.000 m2 in an Organized Industrial
Zone (OIZ). Before the installation of the unlicensed power plant, the factory used electricity generated by the OIZ from
natural gas. Installing a roof-top unlicensed solar plant was evaluated to be the best solution of the following reasons:


The company was dealing with solar energy systems and evaluated the unlicensed electricity market as a
developing market and new business opportunity, and as a new area/market for their own products and
services. In other words, it is a chance to sell their products in a new market. Additionally, the company aims
to become a pioneer and be solution partner of the probable future solar projects.
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“Our major orientation in the decision-making process was based on financial gains and being a pioneer by
inspiring other enterprises. These decisions have already been made to penetrate into the renewable energy
sector and to become a pioneer.”
Interview Turkey, Female Respondent, Supply Chain Manager


To introduce foreign equipment to Turkey and to generate electricity from PV panels.
“Our major goal was to introduce the foreign equipment in Turkey, generate electricity from PV panels for our
internal consumption and to make financial gains.”
Interview Turkey, Male Respondent, Chairman of Board



The renewable energy sector seemed quite promising, and a new joint-venture company was founded to
operate in the renewable sector. Moreover, one of the business areas of the company was solar panels. The
company needed a reference to take part as a solution partner in possible future solar projects. This project
was therefore a reference project, which enables different products and partnership alternatives to be tested.
It was also accepted as a reference project for the joint-venture company, which is positioning itself as a project
developer company.
“In fact, we launched the project as a reference to our joint-venture company. The main idea was to follow the
environmental conditions and to be a reference for our own company by preparing the necessary infrastructure
for this project.”
“Such a decision was taken because of our own energy company which deals with solar panels. The rooftop
solar system project was a sort of reference to our own energy company. For this reason, we did not prefer
any kind of other renewable energy resource.”
“The Board’s decision to establish a company operating in the renewable energy sector was found appropriate
with respect to the fact that the established company would be a reference in this solar project.”
Interview Turkey, Female Respondent, Supply Chain Manager



The reasons for participation included a high electricity consumption in the factory, annually increasing
electricity costs and the increasing value of energy. Moreover, the unlicensed solar project would help to
reduce the dependency on the electricity supplied from the OIZ.
“When we did a feasibility study, we realized that the project could be beneficial for us according to the
calculations based on annual usage and depreciation. There might be a long period of depreciation in these
kinds of projects, but nowadays, if you consider the increasing value of energy and its expensiveness, this
period has begun to decrease in our favour. That was our starting point. Our electricity consumption was not
very low. Consequently, the management found such a project quite appropriate in terms of its advantages.”
Interview Turkey, Female Respondent, Supply Chain Manager
“The major aim of the project was to reduce our dependency on the electricity supplied from the Organized
Industrial Zone.”
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Interview Turkey, Male Respondent, Machinery Maintenance Chief


To make financial gains, reduction of electricity consumption cost, possibility to earn revenue from surplus
generated electricity, as well as taking advantage of the domestic component incentive.
“When the generated electricity is not used for internal consumption, it is sold to the grid. As the amount of
generated electricity is much more than our consumption level, the surplus electricity is sold, particularly during
the weekend.”
Interview Turkey, Female Respondent, Supply Chain Manager
“Our second aim was to use the domestic incentive.”
Interview Turkey, Male Respondent, Chairman of Board



Investment return period.
“It was crucial to predict the 7-year-period which was necessary for the system to compensate the costs. The
investment decision was taken with this period in mind.”
Interview Turkey, Male Respondent, Chairman of Board



Due to location of the factory, other renewable resources such as wind or geothermal resources were not
suitable for the factory.
“Such preference is probably because of the geographical location of Turkey.”
Interview Turkey, Male Respondent, Machinery Maintenance Chief



Occasional power blackouts in the Organized Industrial Zone and its effects on production.
“Because there were occasional power blackouts in the Organized Industrial Zone. Some of our big machines
are programmed machines. In our factory, we don’t like spare times when the production cannot be made due
to the failures in the system such as a power blackout, because of the quick operations here. Especially when
the machines are switched on again after the electrical system is turned on, then we can face too much trouble,
particularly in the programmed machines.”
Interview Turkey, Male Respondent, Machinery Maintenance Chief

Development of the Roadmap and Solution Approach
Before the beginning of the project, new areas for future work for the company were assessed. Company
representatives attended many fairs as audiences and participants to improve their perspectives during this business
development period.

PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

105 of 253

“We realized that we could do something with respect to the implementation of solar energy systems and we
made the first attempts on this issue in 2009. In the first place, we imported solar panels from abroad, and we
started to sell small-scale off-grid systems.”
“We have been attending the Intersolar fairs in Germany since 2009, both as an audience and as a
participant.”
Interview Turkey, Male Respondent, Chairman of Board
The product – the panel and its accessories used in the rooftop solar systems – and Market Research were completed,
then the junction box that connects the solar panels and other components to be used in the installation of the solar
systems were produced.
“In 2009, we made an attempt to produce a junction box within the framework of TÜBİTAK 1507 and 1509
projects.”
Interview Turkey, Male Respondent, Chairman of Board
“As far as I know, firstly, they made a detailed research about where these panels are produced in the world,
what kind of a benefit you have when these panels are produced and installed, and what kinds of accessories
are available for these panels. After this research, we started to produce these accessories used in rooftop
solar systems. In other words, before the manufacture of the panels and design of solar projects, we started
to produce the junction box that connects the solar panels. For the production of the junction box, plastic and
metal moulds were prepared. We still produce with these moulds. This means that we did not only install the
solar panels; we also produced the components to be used in the installation of these solar systems. Actually,
the starting point and planning steps can be identified in this way.”
Interview Turkey, Female Respondent, Supply Chain Manager
As a third step, the company decided that they could produce panels to sell to other manufacturers, and they could
create a corporation model in the project design based on a win-win principle.
“After the production of the junction box, we thought that we could produce the panels, and we could even sell
these boxes to other panel manufacturers. We could act together within the framework of mutual cooperation
in project design.”
Interview Turkey, Female Respondent, Supply Chain Manager
“We conducted a joint project with a cable producer company operating in electric-electronic industries. One
of the parties in the project was producing the cables used in solar systems and the other party was producing
voltage regulators and junction boxes. Therefore, we sold the junction boxes that we produced to the panel
manufacturers in 2014, and we purchased solar panels from these manufacturers.”
Interview Turkey, Male Respondent, Chairman of Board
Completion of legislation process is expected.
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“People did not have any idea about what PV is, and there was not any rule or regulation regarding the
implementation of these systems. After the regulation entered into force in 2013, the implementations in this
field were accelerated”.
Interview Turkey, Male Respondent, Chairman of Board
In addition to the discussed reasons above, it was necessary to create a reference project to test the products and
penetrate the renewable energy market, in particular the solar PV market, and to become a pioneer business solution
partner in this market. This necessity oriented the company to embark on an unlicensed project for themselves, which
was also be used as a reference project for the company and joint-venture company. For this purpose, a feasibility
study, a cost-benefit analysis with a financial simulation was done at the beginning stage of the project where the
advantages and disadvantages of installing such a project were evaluated. Additionally, as it was not possible to
complete the project with equity, loan options and financial institution options were evaluated.
“We made a financial simulation study about how much electricity is consumed in our factory and how long it
takes the system to amortize.”
Interview Turkey, Male Respondent, Chairman of Board
“In the first stage of this project's decision-making phase, we did research on how long it would take for the
system to compensate the cost and where we could apply for credit.”
Interview Turkey, Male Respondent, Chairman of Board
A work flow diagram was then created to plan the next steps of the project.
“We did a work flow diagram with information about the order, on the arrival of the products, and the shipment
date from the company where we would receive the products. The first priority was to take the loan, order the
products, make the pre-payment to the bank during the ordering process, receive the ordered products,
complete the installation and put the system into operation. These are the planning steps.”
Interview Turkey, Male Respondent, Chairman of Board
At the same time, a joint-venture company was founded with an international partner expert in EPC that operates in the
renewable energy sector. This company undertook all the work in the installation period.
“The Board founded this company to operate in the renewable energy sector, as this sector is quite promising.
The Board’s decision to establish a company operating in the renewable energy sector was found appropriate
with respect to the fact that the established company would be a reference of this solar project.”
Interview Turkey, Female Respondent, Supply Chain Manager
“In 2014, we decided to establish a joint venture company in Germany with an international project
development, engineering and EPC company in the power generation field from renewable and alternative
energy sources”
Interview Turkey, Male Respondent, Chairman of Board
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Following this, the application for loan period was completed.
“Accordingly, we applied for credit”.
Interview Turkey, Male Respondent, Chairman of Board
Then a statics analysis of the rooftop was carried out to decide where the panels would be connected, to mitigate the
risk of rain-water leakage. As a solution, it was decided to connect the panels to the purlin system by strengthening
them with epoxy.
“Rooftop statics were also important, so we made a static analysis for rooftop.”
“The important point here was whether the PV panels would be connected to the purlin system on the roof or
the top the sandwich panel, because there was a risk of rain-water leakage. We discussed the issue with the
German company and it was decided that it would be more suitable to connect the panels to the purlin system
by strengthening them with epoxy.”
Interview Turkey, Male Respondent, Chairman of Board
After this stage, taking into consideration the factory’s two-sided roof structure, an exploration study was completed to
maximize benefit of sunlight exposure.
“After that decision was taken, an exploration study was conducted. Our roof has double sides; one side of it
is southward, while the other part is eastward. It was decided to install the panels in the southward part as this
facade was more efficient in terms of sunlight. There exist 4 compartments and 4 duplex surfaces on our roof.
If two of these duplex surfaces are used, we will have problem in electricity generation in the afternoon. The
exploration study was conducted to solve this problem.”
Interview Turkey, Male Respondent, Machinery Maintenance Chief
To determine the capacity, research was conducted to discover which and how much various machines consumed in
production.
“Then, we did research on how much energy the machines consumed in production and what our capacity
was, but the process took a little longer. The solar panels to be installed on the rooftop had to meet our energy
demand. Otherwise, the project would be in vain.”
Interview Turkey, Male Respondent, Machinery Maintenance Chief
Following this, due to positioning as a reference project, the solution partners decided that:


The Project was to be designed by the joint-venture company, the international EPC Company partner.
“The project was already designed by one of our companies.”
Interview Turkey, Female Respondent, Supply Chain Manager
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Concerning the solar panels used in the project, the performance of four selected panel manufacture
companies was assessed to decide on suppliers for future contracts. In this selection the quality of the panels,
which enables the facility to depreciate the costs more quickly, was taken into consideration.
“There exist 1250 solar panels produced by four different companies in the southern part of the facility.”
“There are 1250 panels produced by four different panel manufacturers. We decided on four different
manufacturers as suppliers, so that they could be a reference in the project. In this way, we aimed to measure
the performance of these companies in the field, because it was important for us to see their performance as
they would be our business partner.”
“These projects require high investments. Quality of the panels and their lifetime are highly important. These
systems are given 15-20 years lifespan, which means the facility depreciates the cost within this period. Highquality panels enable the facility to depreciate the costs more quickly. Therefore, warranty and guarantee
period differ from panel quality and panel utility. In this sense, the starting point of the project is to work with
different panel manufacturers as suppliers and make references to our international project development
company.”
Interview Turkey, Female Respondent, Supply Chain Manager



For the installation of the solar panels, their joint-venture partner, a project developer and EPC Company was
selected.
“The installation of the solar panels was made by an international project developer, engineering and EPC
company in the power generation field from renewable and alternative energy sources. This project
development company is a group company of our industrial corporation.”
Interview Turkey, Female Respondent, Supply Chain Manager
“The prototype chassis studies were conducted on the roof before the installation of the solar panels.” (to avoid
improper installation).
Interview Turkey, Male Respondent, Machinery Maintenance Chief

Implementation Phases
The implementation steps can be summarized as follows:


The implementation process started with listing of the works that would be carried out in the project and
identification of the needs and requirements, and then supply of equipment for the installation. These
processes were managed by the joint-venture company. In the selection of equipment, the price emerges as
the first criteria. Additionally, all necessary precautions were taken to ensure the safety of the employees
working on the installation and assembly operators.
“After the listing of the works to be carried out in the project, the needs and requirements were identified. Panel
components, accessories, metal junction boxes, and necessary equipment for installation were supplied. All
these steps were determined by the international project development company that we worked with.”
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Interview Turkey, Female Respondent, Supply Chain Manager
“For example, we had two different alternatives in the selection of inverters; we selected the product that was
much more affordable and abundant in the German company’s stock. The prices were important for us,
because we realized the project with the credit given by the banks. This means the less you pay, the better
the outcome is.”
Interview Turkey, Male Respondent, Chairman of Board
“We did not only prioritize material and component supply but also gave importance to the necessary
precautions to be taken to ensure the safety of the team, because the team was working on the roof.”
Interview Turkey, Female Respondent, Supply Chain Manager
“Solar panels were installed after the chassis. Then, the interconnection cables and transformer to which the
solar panels were connected were brought to the factory site. The team of the Organized Industrial Zone
provided a bi-directional electricity meter that would transmit the electricity in their transformer to the gird.
Then, inverters were installed.”
Interview Turkey, Male Respondent, Machinery Maintenance Chief


The project was audited by the OIZ and TEDAŞ (Turkish Electricity Distribution Corporation) and after
receiving all the necessary conformity report and permissions, the project was put into operation.
“We were audited by the OIZ and TEDAŞ (Turkish Electricity Distribution Corporation) on this issue, and we
received a conformity report. When these permissions were totally taken, the project was put into use.”
Interview Turkey, Female Respondent, Supply Chain Manager



Although installing the rooftop systems was much easier compared to on land area, the installation of the plant
took over a month (much longer than expected because of winter conditions). The completion period of the
installation was defined differently by the interviewees (such as: one month, 45 days, 2-3 months, and 11
months).
“Installation of the system took a month. In fact, it took much longer than the expected time period because of
winter conditions. Normally, it should have been much easier to install these rooftop systems compared to on
land area.”
Interview Turkey, Female Respondent, Supply Chain Manager
“The installation was started in the second month of 2014 and it was finished in the first month of 2015.”
Interview Turkey, Male Respondent, Chairman of Board

The Project was completed at the beginning of 2015 and an official acceptance procedure by TEDAŞ (Turkish Electricity
Distribution Company) was completed in the March 2015. Then the system was put into operation.

PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

110 of 253

“The official acceptance by TEDAŞ (Turkish Electricity Distribution Company) was received in the third month,
and the system was put into operation.”
Interview Turkey, Male Respondent, Chairman of Board
A team was composed for implementing of the project and factory employees supported them. They worked in
coordination with each other.
“There is already a team that is responsible for the project. They asked our support for the factory plan, the
place of cables, etc. During the installation phase, we did our best, but as I said before, the responsible team
made the installation. We helped them in the installation of panels, transformer and inverters. We were more
dealing with monitoring and tracking, but we were also involved installation.”
“We took part in the stage of installation in terms of giving support to the responsible team.”
Interview Turkey, Male Respondent, Machinery Maintenance Chief
During the implementation period, the following challenges occurred:


Improper planning of sub-components
“In general, the sub-components such as screws and epoxies could not be planned properly. During the
installation phase, these components quickly depleted, and they could not be supplied immediately.”
Interview Turkey, Male Respondent, Chairman of Board



The reluctance of workers to comply with safety rules during the installation period. This problem was handled
by warning and taking all necessary precautions in case any worker might have fallen.
“Some of the workers also did not wear helmets which were supposed to be worn. People might not obey
these kinds of rules because of their cultural differences. Normally, you need to lay off these workers under
these conditions.”
“We warned him to wear his helmet. We already took our precautions in case any worker might have fallen.”
Interview Turkey, Male Respondent, Chairman of Board



Bureaucratic issues, such as fire authority. In the fire authority, for example, all requests were fulfilled without
questioning whether they were necessary or not.
“There was no approval taken from fire authority; they wanted us to set up a whole fire system infrastructure
in our factory. They made a serious investment cost. We said that PV panels were independent; you could
evaluate the panels separately. Then, they said that they wanted to see emergency buttons, fire extinguisher
and fire clothing. We got the acceptance after fulfilling their requirements.”
Interview Turkey, Male Respondent, Chairman of Board
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Minor mishaps occurred, such as a hole in the roof when the panels were pierced. As a solution, a different
insulation system was developed.
“A hole occurs on the roof when the panels are pierced. So, when the weather is rainy, these holes start to
drip immediately. Afterwards, they decided on a different insulation system that is still being used in other
buildings. This insulation system is currently applied in all other ongoing projects and they are proud of this
system.”
Interview Turkey, Female Respondent, Supply Chain Manager
In the other mishaps: “placing/raising of panels to the due to their size. The problem was solved by using a
different crane system.”
“Before all these attempts, the top of the air vents on the roof were closed with iron cages in order to prevent
accidents.”
Interview Turkey, Female Respondent, Supply Chain Manager



Winter conditions such as icing on the rooftop caused delays in the installation period. Moreover, it raised the
subject of security of workers. To prevent possible work accidents, special insulated shoes that can prevent
slippage were used.
“The biggest challenge was the fact that the installation was made during the winter months. There was icing
on the rooftop. This was a very big problem in terms of worker security. In fact, I have been on the rooftop
many times; it's impossible to work with normal shoes. There are special insulated shoes that can prevent
slippage.”
Interview Turkey, Male Respondent, Machinery Maintenance Chief



The Project took place in the OIZ, but the OIZ lacked experience (this was the first such project installed in the
OIZ) on these kind of power plants. Therefore, they encountered some difficulties, such as inappropriate fire
extinguishers. The problem was solved by replacing them with different ones.
“For example, there were problems with the fire extinguishers. The available fire extinguishers were not
accepted. We were asked to replace them with different ones.”
Interview Turkey, Female Respondent, Supply Chain Manager



Hesitant attitudes of fire crew about approval.
“They were also a little hesitant about what they would approve, and they were worried about taking the
initiative.”
Interview Turkey, Female Respondent, Supply Chain Manager



Delays in the acceptance process of the project, because of difficulties arising from TEDAŞ, which resulted in
the extension of the process.
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“TEDAŞ did not get involved in this process immediately. They tried to organize a competent team for the
acceptance of the project. Consequently, this approach of TEDAŞ extended the process for us.”
Interview Turkey, Female Respondent, Supply Chain Manager
In addition to the challenges mentioned above, in the interview, open-minded managers and team leaders with positive
attitude were reported as the major motivators. The vision of the managers, and competent team were given as the
reason for the success of this project. Moreover, it was stated that appropriate advice was given in the decision-making
process.
“If our suggestions are technically appropriate, they consider it and give importance to our ideas.”
Interview Turkey, Male Respondent, Machinery Maintenance Chief

Results of the Implementation
The benefits gained can be summarized as follows:


“To be a pioneer in one of the largest Organized Industrial Zones”
Interview Turkey, Female Respondent, Supply Chain Manager



Opportunity to compete with foreign companies in the same market by means of producing domestic panels
or junction boxes or other relevant equipment.
“It is highly important that the manufacturers prefer a domestic producer instead of a foreign supplier. Rather
than importing the same panel or junction box from China, the manufactures might prefer you if you receive
the necessary approvals and use the domestic incentive. It means you have an opportunity to compete with
foreign companies in the market.”
Interview Turkey, Female Respondent, Supply Chain Manager



To consume their own electricity generated by their own plant, with panels produced by them.
“We use the electricity generated in our factory by our own panels.”
Interview Turkey, Female Respondent, Supply Chain Manager



A strong reference was created.
“In terms of reference, this project is regarded as a correct step and successful initiative.”
Interview Turkey, Female Respondent, Supply Chain Manager



Experience was gained for following projects.
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“Nonetheless, we gained experience this project. For the first time, many engineers had an opportunity to
observe the design, implementation and the possible problems of the system.”
Interview Turkey, Male Respondent, Chairman of Board


The chance to test their own products.
“Another important thing was the use of the junction box that we produced. We saw that there was no problem
with our products.”
Interview Turkey, Male Respondent, Chairman of Board



Decrease in costs. No electricity charges.
“The electricity bill of the factory was previously 5500 TL [~€1000] per month, but we currently do not pay any
bill for electricity consumption in the summer at all.”
Interview Turkey, Male Respondent, Machinery Maintenance Chief



Financial return and profit.
“The generated electricity is used for internal consumption, and the surplus electricity is sold to make a financial
gains.”
Interview Turkey, Female Respondent, Supply Chain Manager



“No power blackout”
Interview Turkey, Male Respondent, Machinery Maintenance Chief




Increased business opportunities
Pride & Happiness
“Many companies did not have the slightest idea about solar energy. We are proud that such a system is
implemented on our roof, and I think it is a quite successful system.”
Interview Turkey, Female Respondent, Supply Chain Manager
“It was also good the see that the project was working, and that we achieved to generate our own electricity.
We were quite satisfied that everything was carried out as planned.”
Interview Turkey, Male Respondent, Chairman of Board



Increased awareness of renewable energy, in particular solar energy, and its benefits.
“Therefore, I believe that our awareness has increased even more.”
Interview Turkey, Male Respondent, Machinery Maintenance Chief
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Carbon emission mitigation.
“I believe that we have definitely made a contribution to decrease carbon emission.”
Interview Turkey, Male Respondent, Chairman of Board

On the other hand, one interviewee pointed out the relationship between the decrease in carbon emissions and financial
freedom to launch a project as a decision maker.
“The decrease of carbon emission is not a motivating factor to launch these kinds of projects. The firms and
organizations firstly need money to prioritize the environmental issues and contribute to the green ecosystem
by decreasing carbon emission levels. Then, they can think to install PV panels, LED lighting systems and
smart street lighting system. Unfortunately, we do not have such an approach in Turkey because of our
country’s current situation. In Norway and Denmark, similar solar energy projects are also applied although
there is no sun, because people in these countries have a certain level of income and making a specific amount
of investment in these kinds of projects does not bother them.”
Interview Turkey, Male Respondent, Chairman of Board

Impact and Diffusion of Results
Long-term effects associated with the case can be summarized as follows:
Long-term effects including the impact on the organization:


Financial return and profit
“The generated electricity is used for internal consumption, and the surplus electricity is sold to make financial
gains… As the prices increased sharply, we made more profit than we expected.”
Interview Turkey, Female Respondent, Supply Chain Manager
“The price of electricity was 0.21 TL at that time, but today the electricity price is 0.48 TL”
Interview Turkey, Male Respondent, Chairman of Board



Increase in production capacity
“In this way, our production capacity and electricity consumption increased”
Interview Turkey, Female Respondent, Supply Chain Manager



Increase in business potential
“This project might increase the business potential of the project development company that we worked with.
We also export our products to the companies abroad.”
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Interview Turkey, Female Respondent, Supply Chain Manager


To be considered as an eco-friendly company
“Therefore, the fact that we currently use such a system in our own factory will further contribute to our vision
and make our company more valuable with respect to our environmental awareness.”
“In this way, we prove that we are not only within the scope of ISO 14001 but also reflect our environmental
contribution.”
Interview Turkey, Female Respondent, Supply Chain Manager



Reputation and corporate company perception
“Our company has a reputation that makes us a successful brand, because we always highlight that we
generate our own electricity. When we mention it to our customers, their point of view becomes different and
they take it more seriously, so they realize that we are really a corporate company”.
Interview Turkey, Male Respondent, Machinery Maintenance Chief

Long-term effects including the impact on the environment:


Carbon emission mitigation and prevention of climate change
“We generate our own electricity and we use a sustainable energy resource which is solar power. We have no
side effects or waste to the nature. We do not cause any damage during the generation of this energy.
Moreover, we have benefited from this activity in terms of financial gain, and we also fulfil our responsibility
towards nature.”
Interview Turkey, Female Respondent, Supply Chain Manager



Increased awareness of renewable energy, in particular solar energy, and its benefits.
“It is also important to raise awareness of the stakeholders. However, the stakeholders do not have much idea
about carbon emission, the concept of green energy, electricity generation from solar energy.”
Interview Turkey, Male Respondent, Chairman of Board

Long-term effects including the impact on the stakeholders:


Pride
“Many companies did not have the slightest idea about solar energy. We are proud that such a system is
implemented on our roof, and I think it is a quite successful system.”
Interview Turkey, Female Respondent, Supply Chain Manager



Better financial conditions for the employees
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“If you make a profit from this project, the positive development in your general expenditures is reflected
positively to the employees. The more productive a company is, the better conditions the employees have.
Our vision and point of view are based on sharing our earnings with our employees. The employees are
provided with training opportunities and participation in fair organizations. In order to provide such
opportunities, it is necessary to have an efficient production. If the energy provides an efficiency in this sense,
then the earnings are shared with all employees.”
Interview Turkey, Female Respondent, Supply Chain Manager
“The internal expenditures started to decrease as we do not pay high electricity bills and they started to share
this saving with their employees”.
Interview Turkey, Male Respondent, Machinery Maintenance Chief

Suggestions and Recommendations
Since the main purpose of the corporations is profit, foreseeability and project viability is of importance for investment
decisions, and it also requires open-minded executives. This case is a good example of this.
“The fact that the Board of Directors and the current owners of the company took such a decision 4 years ago
and approved this investment played a key role in the effectiveness of the solution, because many people
generally find such an investment decision quite risky. Taking the risk and being foresighted were the key
factors. There was nobody that opposed the project. The majority of the Board must have approved the project
in order to launch it.”
Interview Turkey, Female Respondent, Supply Chain Manager
“The fact that electricity prices increased proves that our project was a correct step in terms of generating our
own electricity for internal consumption and decreasing the electricity bill.”
“This was the fourth year of the project, and we have three more years. At the end of the third year, the system
will have compensated its cost. This means that we have taken a right step as Board of Directors.”
Interview Turkey, Male Respondent, Chairman of Board
As understood from the outcomes shared with us, the company achieved the desired results with rational solutions,
despite the uncertainty in Turkish market conditions in the period of project implementation, and bureaucratic obstacles
encountered, as demonstrated in the following comment:
“The experience and knowledge of the management were certainly effective, because these kinds of projects
cannot be conducted by trial and error. You must have background information in order to find a solution to
the problems.”
Interview Turkey, Female Respondent, Supply Chain Manager
This research also presents potential investors with an opportunity to review the stages of a successful project, as well
as discover any potential advantages and barriers. The case reveals several points that can be improved in order to
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increase the efficiency and potential for success of future implementations. These are primarily related with the
awareness of employers regarding energy efficiency and decisions on to the point investments towards energy
efficiency. These can be listed as follows:


Installation of a storage system:
The storage system will help mitigate the demand-supply imbalance and enhance resource levelling.



Installation of a monitoring board
Placing a monitoring board in a visible part of the factory that shows how much electricity generated from the
project, how much carbon is emitted from the factory and how much carbon dioxide is reduced by means of
this project will increase awareness of the importance of renewable energy, and motivate employees to take
on this project further
Training sessions
The issues with employees not following safety rules, especially during the installation, caused severe risks.
Although employees were warned and additional precautions were taken, training sessions on work safety
would provide more sustainable results.
Improved communication with local authorities
The requests from the local authorities, such as the fire department, were handled without any questioning
and communication, rather just to fulfil the requirements. This is risky and not a sustainable mode of action
since the employees are not aware of the real intention of these implementations. Therefore, a better
communication with local authorities will increase the awareness and understanding of the employees.
More concise and shorter bureaucratic process
The project experienced delays and extension of the project duration because of the long and complicated
bureaucratic process, for instance, with TEDAŞ. A simpler and shorter bureaucratic process would increase
the motivation for undertaking such projects
Risk management system
The project experienced costs beyond the initially planned budget and extensions on the initially planned
project duration due to unforeseen issues. These issues could be better handled by employing risk planning
and including risk mitigation strategies into project planning.
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3.2.2 Energy Efficiency in an Oil Refinery (Spain)
Description of the actual problem/idea/case/project
The oil industry is composed of companies which carry out different processes: exploration, extraction, transformation,
distribution, and finally, marketing. Spain has practically no reserves of hydrocarbons, hence, the oil supply requires
around the 3.6% of GDP in addition to the cost of natural gas imports (Díaz, 2014).
In the 1920s, different European states decided to intervene in the oil market. The search for self-sufficiency, the limited
availablity of foreign capital and the desire of the State of gain control over resources are some of the reasons that led
to the establishment of a monopoly over oil in Spain (Tortella, 1994). It was in 1927, when the dictator Primo de Rivera
went a step further with the state monopoly declaration over imports and manufacturing oil market, dominated up to
that point by US, Dutch, French and Soviet companies (Camprubi, 2019). The Royal Decree established the monopoly
also to the storage, distribution, and sale of liquid fuel minerals and their derivatives in the territory of the Peninsula and
the Balearic Islands (Decree 741/2016). CAMPSA (a bank consortia to which the Government ceded the management
of the Monopoly) had to build a fleet and refineries, but banks only invested in the distribution network, and declined
several times to build a refinery. At the same time, CEPSA, a private company founded in 1929 by some banks already
involved in CAMPSA (Camprubi, 2019) and supported by the Government (Tortella, Ballesteros and Díaz, 2003), built
a refinery based on the Monopoly on Tenerife (Canary Islands) in 1930, the only one until 1950. During the Francoist
regime in 1947, the law changed, and imports of raw materials, industrial manipulations and storage were excluded
from the monopoly and given to public and private companies. In application of this new law, the Spanish Government
authorized building 9 refineries by consortiums of Spanish and foreign companies between 1949 and 1972. They were
built in Ceuta, Cartagena, Puertollano, Coruña, Algeciras, Huelva, Castellón, Muskiz, and Tarragona. Foreign
participation in these refineries had the sole interest to sell the surplus oil. When the surpluses disappeared during the
2nd oil crisis in 1981, multinational companies sold their holdings immediately (Díaz, 2014).
After the end of World War II, the consumption of oil increased annually, but, unlike in other countries, in Spain no
measures were implemented to reduce oil imports, and when prices escalated worldwide, the Spanish government had
to subsidize consumption at great costs (Sudriá, 1995).
Regarding oil, there were no significant changes after the Franco Regime, and the most significant change came later
with Spain´s integration into the European Economic Community (EEC) in 1986. The EEC anti-monopoly laws enforced
a revision of the Spanish energy sector, including CAMPSA's position. Consequently, CAMPSA was forced to offer
49% of its holdings to private capital. The State started a process of privatizing its companies by concentrating them
into a single company with all the state-owned companies in the oil and gas sectors. Repsol, was founded in 1987.
Repsol, was opened not only for the participation of national companies, but foreign companies were also welcomed.
Finally, imports and prices were completely liberalized in the 1990s. The government limited itself to taxation and control
of maximum prices and to regulating against excessive dependency on a single source (Camprubi, 2019).
When Repsol completed the privatization process in 1997, around 79% of Repsol´s capital was in private hands and
the company became just one company among many, although it continues in the top position (CNE, 2006). Today,
many companies are present in the Spanish oil sector, but only three are involved in the refining subsector: Repsol
(including Petronor), CEPSA, and BP.
The case we are going to describe in this document refers to an oil refinery in Spain established more than 40 years
ago, and with a treatment capacity of around 12 million tons per year.
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The refinery is undergoing a constant transformation process to adapt to market needs. It has changed its products
several times and carries out constant market surveillance to foresee future market needs. Nowadays, the refinery has
the capacity to transform crude oil into electrical energy and in their path to adapt to the future, they are exploring new
uses and/or markets for their products, it is in the process of transformation from being a refinery to be an energy
services company.
The refinery constantly faces uncertainty and the danger of being closed due to market changes, the decrease in the
use of diesel fuel for instance, so they carry out a high-level strategic planning to decide their future positioning on the
market.
“Just as in 1986 we focused on gasoline, in 2006 we started thinking about a diesel-oriented project to start
up in 2011, because we were seeing that the demand and sales of vehicles was being oriented to diesel cars
due to pollution issues and environmental impact.”
“In the United States, gasoline was chosen, and diesel was chosen in Europe. The Spanish car park had a
gasoline / diesel ratio of 30%/70%. In 2007 and 2008, corresponding to the maximum level of national demand,
Spain imported 12 million tons of diesel. We produced 4 million tons a year, so the market was demanding
three refineries like ours. This made us decide to undertake a project to transform the refinery residue into a
product, predictably diesel. But then the crisis came and found us executing our project in a context of failing
demand, we seemed to have made a kind of countercyclical investment. In the worst year of the crisis that can
be set in 2011, we started to export diesel.”
“And now we are again in a diesel disappearing process, it is in a controversy moment. Now we have another
moment of uncertainty.”
“(…) but we have an advantage that other companies lack, we have conversion units, so we can allocate part
of our production both to gasoline or diesel, so we can adapt to the unbalanced current demand.”
“Current vehicle sales are distributed as follows: petrol cars are about 65%, diesel cars about 25-30% and the
rest are hybrids or electric vehicles (…). The existing car park, which is still 70-30 will have a duration in time
but will foreseeably change, so this is the time we have to react and adapt to the new park. The vehicle fleet
in Spain is 10-12 years old. This is the time we have to see how demand will change and react (….) We have
this time to adapt to the new circumstances. And, besides, we have that buffer I explained before, that
combination of gasoline-diesel conversion that gives us flexibility.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
“In a context of competitiveness, a context in which you can be driven out of the market anytime. In other
contexts, such as the expansion one, you have to convert products that have no market into products of greater
added value. Once you have done this, you will start competing with other refineries manufacturing your same
product, but those who are most advanced in the field of energy consumption will drive the others out of the
market. So, it is clear that we have to continue our efforts in this field. In our refinery we can compensate this
issue of energy consumption with other characteristics of the refinery itself, such as flexibility regarding the
type of crude oil we can process. However, from the energy point of view, we are performing quite badly and
we have performed even worse in the past. Regarding energy issues maybe we are the last ones or the ones
before at European level. It is also true that Eastern European refineries are worse than us in energy
consumption issues, but they are not included in this benchmarking. It is a matter of competitiveness, a matter
of survival.”
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“The plant extensions were made prior to the crisis. At that time Spain imported 8 million tonnes of diesel. The
Spanish refineries (all of them including our last extensions) could meet a demand of 3 million tonnes, so the
rest of diesel had to be imported. At present we are exporting diesel. In the past we were prevented to export
diesel because the market demand was internal. Currently we do not know how the market will evolve in the
future.”
“…(the production) depends strongly on the market demand, currently the gasoline market has reactivated.
But we are flexible enough to meet the changing demands, we can adapt our blending to the needed gasoline
and diesel production. But this URF project [Fuel Oil Reduction Unit] was undertaken mainly to produce diesel.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
Following the entry of Spain into the European Economic Community in 1986, the company began its commercial
development to compete in the global arena. Initially, the company targeted two main markets: the thermal power station
market and the automotive market. In the beginning, the refinery produced fuel oil (50%-55% of total production)
targeted to thermal power stations, and gasoline and diesel (45%-50%) targeted to the automotive market. The following
graph shows how the refinery has adapted its production to the market requirements over the years:
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Figure 10: Refinery products.
“Essentially, we produced automotive fuels, but we also produced fuel oil, necessary for the thermal power
plants (…). In 1979, (…) we began to see a decline in the fuel oil product that represented about 50-55% of
our total production. The decline was due to the fact that thermal power plants began to work with alternative
fuels such as natural gas. So, it was a need to undertake the conversion of that fuel oil and reduce its
production. In 1986, a first conversion project was launched, transforming a production of 50% of fuel oil to a
reduced on of 25-30%. This differential was transformed into products for the automotive industry and we
essentially chose a project oriented to the gasoline market (…). Then there have been many more intermediate
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major projects not fuel related, but I'm talking about the most significant ones. In 2001, we had to face again a
decline of fuel: we had to solve what to do with a refinery that continued manufacturing a 30% of fuel oil that
had very little value and tended to disappear. Then we faced the challenge of reducing the production of 3035% of fuel oil to a maximum production of 10% of fuel oil. This project was completed in 2011 with the
construction of a URF (Unit for the Reduction of Fuel Oil) whose main unit is a cocker”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
Many refineries, including 30 in Europe, closed in the last 10 years. In this highly competitive world, one of the keys to
survival is to be more competitive than others. To be more competitive, it is essential to be efficient, too.
“About 30 refineries have disappeared since 2008. The rationalization of the refineries has been impressive,
spectacular. Some have converted into oil terminals, others have been converted into biorefineries and others
have closed. Those refineries with a low degree of complexity and efficiency have disappeared.
When a refinery does not have a complex scheme, it has to choose an expensive raw material, whereas if it
has a complex one it can choose a cheap raw material. When two refineries manufacture the same product,
but they manage different prices of raw materials they will have different profit margins and one of them is
likely to disappear.
So, we have talked about our market orientation strategy and then about our competitiveness strategy, that
may be resumed as follows: to be very efficient and to be the last to go out of business.
Another important issue is that of improvements in management: maintenance management, reliability
management, organization management, and energy management. 60% of our variable costs are energy
costs, so it is not only important to be aligned with the market but also to be very efficient. Therefore, we have
to focus on reducing our energy costs.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
To reduce energy costs and improve efficiency, the company launched the Energy Efficiency Initiative (EEI) in 2010,
described in this case study. The EEI includes in a single framework projects whose focus is energy efficiency, for
example, those seeking to reduce CO2 emissions to the atmosphere. The EEI is based on three strategic lines:
technology upgrading, design improvements, and operational improvements. A new department oversees the
management of the Initiative.
The Initiative includes a portfolio of measures to be applied (see next chapter). This portfolio includes measures aimed
at covering the strategic lines described above. Technology upgrading includes the replacement of current equipment
to increase efficiency. Operational improvement covers the use of auxiliary tools and application of new operational
criteria, the analysis and review of operating criteria with high impact on CO 2 emissions and fuel switching. Finally,
design improvements, comprises structural analysis and the modification of schemes and/or units.
It is important to mention some milestones to understand why the company launched this Energy Efficiency Initiative:


1980-1985: The refinery launched the so-called Conversion project which meant adding one more level
of complexity to the initial refinery process based on hydroskimming. The Conversion project was a result
of the decline in fuel oil consumption by thermal power stations perceived in 1979. Thermal power stations
started using alternative fuels other than fuel oil (e.g. natural gas). The project resulted in a reduction of
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fuel oil production to 30% of production (the remainder being mainly gasoline) and the installation of
secondary processing units in the refinery.


1994: Creation of the Engineering Centre to manage all the projects of the company.



2001: New foreseen decline in the demand of fuel obligates the refinery to launch a project to reduce the
fuel oil production to a maximum of 10% of total production. After a first failed project, the refinery launches
the Fuel Oil Reduction Unit project (known in Spanish as the URF project).



2004: In the framework of the Kyoto Protocol, the Spanish Ministry of Economy launches the Strategy for
energy savings and energy efficiency 2004-2012 which have an effect in the strategy of the refinery.



2010: After several non-coordinated efforts to improve energy efficiency, the company launches the
Energy Efficiency Initiative (EEI)



2011: Launch of the URF project including a cogeneration unit of 45 MW (self-consumption and electricity
supply to the grid). This project positioned the company as a complex refinery and made them much more
competitive.

The EEI was launched not only for economic reasons. Transforming the crude oil into other retailed products generates
high amounts of carbon emissions and other highly polluting products and gases. Social responsibility issues,
environmental protection, regulatory compliance in the long term and commitment to the Paris Agreement are other
reasons for the implementation of the EEI. The EEI is not a stand-alone project, but a framework encompassing several
projects aimed at improving energy efficiency at the refinery.
“Internal consumption of the refinery and production losses may be between 6.5 and 10% on crude oil.
If we are processing 10 million tons of crude oil, 10% means one million tons. Thus, at a price of 250€ per ton,
this means a huge impact on the profit and loss account. We are talking about the bill, in general terms that in
a complex refinery would be between EUR 200 and 300 million a year.
Addressing an energy efficiency project not only includes the profitable part (obviously we are looking for an
economic benefit when undertaking an investment), but also social responsibility issues, environment
protection, regulatory compliance in the long term, and commitment to the Paris Summit which we have
adhered and with which we are totally committed. That is, there is an important factor of social responsibility...
Another important aspect to be considered is that the process of improving the quality of fuels has always been
aimed at the environmental protection, this is, improving the quality of fuels implies that cars will consume less,
reducing sulphur in fuels means reduced environmental impact. In other words, the processes of regulation
changes and adaptation have been aimed at minimizing the environmental impact. We are aware of the
environmental impact of our CO2 emissions, there is a strong awareness on this for more than ten years, so,
besides efficiency, social and environmental commitment is an important driver for our projects.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
The Energy Efficiency Initiative is categorized as a “Smart Energy Technologies” (SET), because it is a technological
progress improvement. The SET are one of the technological foci of the ECHOES project.
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Due to the characteristics of the company, industrial projects are planned well in advance, with a time horizon of 4-6
years. Also, the implementation of energy efficiency measures is a rather complicated process in the refinery, and many
variables need to be taken into account before such implementation. These include planning the general shutdowns,
the need to know how each energy efficiency measure impacts on other plants and the rest of the industrial site, and
to understand where these technological implementations will lead the plant. The consideration of all these are needed
for coherence, and to avoid medium and long-term limitations.
But this timing creates difficulties in aligning this long-term planning with the market reality, because the market can
change in this relatively short period.
For all these reasons, the refinery was selected as a case study for the ECHOES project. Applying the EEI, the refinery
reduces carbon emissions and costs, while increasing energy efficiency and capacity. It has a high impact on the
surrounding environment and can be an example for other refineries.
Three refinery representatives from different organisational levels have been interviewed to elaborate and provide
insights for this report: a top-level executive, a mid-level manager and an operational employee.
Top level executive

Mid-level manager

Operational employee

Senior Manager Oil Refinery

Medium Manager Oil Refinery

Shift Supervisor Oil Refinery

Table 6: Interviewees
Top-level executive: The first interviewee is from the top-level executive. He has spent nearly all his professional life
at the refinery; he joined the company around 30 years ago as an engineer in a processes department in different areas.
Ten years later, he started to manage this department until 2010, when he was appointed head of another department.
One year later, in 2011 he became Manager until 2016 when he took up his current position. He is one of the initiators
of the project, and he has been working devotedly on it from the very beginning.
Mid-level manager: The second interviewee is a Medium Manager at the refinery. He has been working in the refinery
for the last 26 years and has carried out several roles in the organisation. He has worked in several departments such
as the Engineering department, the Energy department (when it was created to undertake energy efficiency projects)
and the Inspection and Maintenance department. Then he worked in the implementation of an enlargement of another
refinery in Spain and setting up the Reliability department. He has been in his current position since 2016. The
department works in the execution not only of energy efficiency initiatives, but also executes projects in security,
competitiveness, etc.
Operational/field employee: The third interviewee is a shift supervisor, with 26 years’ experience in the organisation.
Previously, he worked in an Energy Agency, an institution that is in charge of developing projects on energy efficiency,
diversification of energy sources and promotion of renewable energies. In the refinery, he started working as the chief
of section in the old units, and in the start-up of new units. Then, since 2004, he has been a shift supervisor.
It is important to point out some preliminary thoughts about energy transition to a low carbon economy and how it is
perceived from an organisation that uses petroleum as the raw material to produce fossil fuels. The representatives of
the organisation believe that the refinery sector is due to be rationalised in the future because of market and societal
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requirements, but not disappear. Moreover, there is an increasing legislative and environmental pressure to introduce
alternative energies.
“Did you ever hear about the Arab sheik who said that the Stone Age did not end due to a lack of stones? In
this sense we think that the ‘Oil Era’ is not going to end because of a lack of oil but for other reasons.
So, what will be our foreseeable role in that future scenario? Are we going to disappear? I think we will not
disappear, as neither stones nor coal have disappeared, but it is foreseeable that we will play a completely
different role, because there are many factors that lead to this necessary energy transition to be carried out,
the main factor being climate change we were talking about.
We know that the sector will be rationalised because the consumption of energy, including oil, will reach what
is called the ‘flat’ in 2030 and from then on it will drop down. The long-term expectation is that energy
consumption will continue rising, including oil consumption. Where is it going to be? This rise is expected
mainly in Asia. North and South America will grow a little bit and in Europe flat and then it will drop down.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
“For us the simplest thing is consuming carbon-based energy because we have it available here. The problem
is that there is an increasing legislative and environmental pressure to introduce alternative energies. You
have an example of this in a facility we are building here: The Management decided that this building had to
be certified as sustainable according to an American certification, so we are going to install a lot of photovoltaic
panels on the rooftop of the building. The same applies to a future refinery campus that is intended to be built.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
“I know that the company has always evolved and improved with the market. The market drives you and makes
you withdraw products. For example, despite its importance the coal industry came to nothing 50 years ago,
maybe the same will happen with the oil industry. But this company has a great capacity to renew itself and I
do not know if we will be engaged in producing electric power in the future, it will depend on the market.”
Interview Spain, Male Respondent, Shift Supervisor Oil Refinery
The refinery has a clear strategy to deal with energy transition based on three axes: work to be the last surviving one,
energy efficiency, and diversification, as it is explained by the top-level executive:
“How can a business like ours in Europe deal with this energy transition? Three axes:
First, if you are destined to leave the market (many refineries have already left), try to be the last one leaving
it. We do not know where we are going to be, but we will need cash flows to be able to be there. So, we must
have a good, integrated and very efficient refining system to be the last to leave the market and stay supplying
that marginal market.
Second, to achieve this we approach conventional energy efficiency projects and we are supporting ourselves
in innovation and technologies such as artificial intelligence, data analytics, and machine learning, in order to
apply these technologies to improve the efficiency of our facilities. Efficiency addressed to the productive
scheme, to reliability, to safety, to the environment and to energy.
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Third, a high-level strategy and here is where we are going to be in the future. We have gone from a reference
company to pretend to be an energy services company. We are analysing what this means in the future and
what sectors may be implied in it.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery

Analysis of the existing alternatives
Regarding energy efficiency, there were two main action lines, as the mid-level manager described, the investment part
and the operative part.
“There were two main action lines: one was the investment part, this is replacing inefficient equipment with
more efficient equipment. The other one was the operative part, for example there is an inefficiency when we
are using an excess of air in one furnace, so we take it to a higher temperature than needed and after that we
have to cool it. In this sense, the easiest thing for our organization is working the cultural aspect because the
new generations that are working in our company were supposed to be better acquainted with the issue of
sustainability, but they are not: we still believe that the resources are endless.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
In a global and competitive market, the refinery aims to remain in the market and improve its competitiveness. The
following elements are considered key to achieve this:


Flexibility to adapt to the market demands. The most ambitious projects undertaken by the refinery had the
aim to add levels of complexity to the production process, so that the refinery may adapt easily to the changing
demands of fuel oil, diesel and gasoline. A complex production scheme means also the possibility of using
cheaper raw materials to obtain the same final product.



Reliability: a refinery is a high-volume processing industry and is very hour-intensive. Facilities must be highly
reliable to make a profit, so maintenance is a crucial issue.



Efficiency: 60% of the refinery variable costs in 2010 were energy costs, so reducing these was one of the
main reasons for the EEI. There was also the problem of internal consumption of the refinery and production
losses that represented about 6.5% and 10% on crude oil.



Environmental protection and regulatory compliance.
“It is also clear that maintenance and reliability are also important, because our industry is a high-volume
processing one and very hour-intensive: if the facilities are not reliable enough, we won’t make money.
But when facing what our billed items were every month, we found that the most important item was energy,
so we decided to approach the energy efficiency project in 2010...”
“Every time we undertake a project, we take into account the environmental impact. We hold the Integrated
Environmental Authorization and every time we undertake a refining project we use the best available
technologies in energy efficiency, in environmental emissions, etc.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
“There is an increasing legislative and environmental pressure to introduce alternative energies.”
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“At that time, it was important not only investing in improving energy efficiency but also in reducing CO 2
emissions.”
“There is pressure on us to reduce the emission, especially CO2. The pressure is twofold: from the point of
view of the security of the facilities and from the point of view of the environment protection. As we are
continuously being monitored (by the Government) we have the duty to be better and more efficient.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
“Our current problem is that we are surrounded by population and we are continuously monitored by many
people.”
“A refinery is not a pleasant thing one wants to have near his home but ours is just into a populated area, so
this is a daily challenge for us. We are continuously monitored by the Government and besides, we perform
an internal control of our emissions...”
Interview Spain, Male Respondent, Shift Supervisor Oil Refinery
It is also important to note that projects outside the scope of the Energy Efficiency Initiative aimed at improving the
quality of fuels have a positive impact on environmental protection; improving the quality of fuels implies cars consuming
less fuel, reducing sulphur in fuels implies less environmental impact.
The refinery is one of a group, so there are two kinds of projects regarding the decision-making level: the corporate
level and the refinery level. The Corporate projects are first tried in one refinery, and then extended to others, but we
will refer to projects at the refinery level as the focus for the present case study.
“There are corporate projects. When we have new technologies, they are usually tried first in one refinery and
then extended to others in the Group. I remember a project we undertook in our plant in A (anonymized) where
we reduced the need of steam of conventional boilers from 10 to 1 ton/hour. As it was a success it was
translated to our plant here.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
Regarding the refinery level, the process of creating the portfolio of energy efficiency projects is an open process, so
that anyone in the organisation who wants to suggest improvements or detects any need in the plant can raise it and
then it will be assessed. At first this assessment was performed by the Energy Management department but currently
the assessments are performed by the Energy Efficiency Cells that work as lean cells involving people from different
departments and the Engineering and Development department. As the mid-level manager showed, it is very unusual
for the implementation department to be involved in the maturing stage of the projects.
“We are hardly involved in that maturing stage of projects. Right now, we are about to present an investment
for its approval, because we have made the decision to participate in it although quite in a passive way.
Exceptionally, we may receive consultations about some machines and their constructability, but it is hardly
common.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
For each energy efficiency project, different technologies are considered to determine which fits best to the objectives
of the project and the characteristics of the production unit. This means conducting a specific profitability study for each
technology including issues such as other available technologies, costs, deadlines, ROI (return on investment),
reliability of the technology and so on. The ultimate technologies are selected after calculating the internal rate of return
(IRR) with the previous parameters.
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Each year the Engineering and Development department elaborates a Consumptions and Shrinkage Plan that takes
account of the project portfolios which can be implemented that year. This plan is reviewed and approved by the
Management Committee and the Refining Executive Committee.
So final decision-making takes place at the management level, but the process of elaborating the portfolio of energy
efficiency projects is participatory and open. In the opinion of the mid-level manager, the alternative solutions are
analysed and selected based on their profitability, their execution period and the budget available. The most profitable
solutions are prioritised. Also, the perception of this mid-level manager is that the decision-making is at the managerial
level, but anyone who detects a need in the production plant can propose energy efficiency measures or improvement
ideas. The operational employees were confused about how the decision process works.
“Every year, from the portfolio that can be implemented that year, we propose a Consumptions and Shrinkage
Plan that is reviewed and approved by the Management Committee and the Refining Executive Committee.
We have just set the consumptions and shrinkage target for next year this October, this target includes
operational measures, products and innovation projects.”
“For each application we analyse the available technology. For example, there was a general shutdown in
2015 and we wanted to implement a heat transmission project in the Crude 1 Unit. To implement the heat
recovery improvement, we considered several alternatives such as adding conventional housings, adding
plates, adding twisted tubes and adding other technologies. Depending on each plant some technologies fit
better than others, some technologies require more available square meters in the process plant than others,
some are more expensive than others.”
“At first the assessments were made by the Energy Management department, but now they are made by the
Energy Efficiency Cells, which are LEAN cells. The process with the LEAN cells is the same, but instead of
being managed by a single department, each department has a cell integrated in the Energy Management
Department that is part of the Engineering and Development department, so we participate in that LEAN
process in the long cycle.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
“This is an open process, so anyone who detects a need in the plant, or has an improvement suggestion can
raise it and then it is assessed.”
“I think the decisions are made at the management level, at the top of the organisational pyramid. This is an
open process, so anyone who detects a need in the plant, or has an improvement suggestion can raise it and
then it is assessed. There is the perception that we are very concerned with plant security issues but not that
much with energy efficiency issues. You are more worried about your daily life problems than about
competitiveness.”
“The decision was based on profitability, deadline and available budget. At that time, it was important not only
investing in improving the energy efficiency but also in reducing CO2 emissions. Regarding decarbonization
we have done things such as replacing fuel consuming turbines with electric engines. I do not think the refinery
can avoid consuming fuel, but we have taken steps such as consuming energy produced by external electric
companies, although our supply contract is not linked to green energy production. Regarding prioritization, we
had an annual budget and several energy efficiencies related eventual investments. We brought external
consultants and made some internal audits, and with this information we designed a multiannual investment
plan.
There was a time when the General Management credited those investments related to energy efficiency. In
our plant, investments were approved by their profitability, a minimum profitability of 10% was required. CO 2
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reducing projects are intimately linked with energy efficiency. They have been very successful project because
they have been fostered both from the General Management and the President of our group. We have
exceeded the CO2 emission reduction we had foreseen for 2016, and now we are working with on the reduction
planned in the Strategic Plan for 2020.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
“At one point a system of ideas was established so that those who worked on the plant floor could suggest
modifications. So, in its day, some ideas were selected and then some of them have been developed and have
been evaluated. Some of these ideas have moved forward and others have lagged behind. I think that if our
proposals are coherent, they are listened to and will be assessed.”
“I guess that there will be people examining the market, people assessing alternatives and people checking
new available facilities to make proposals. I guess it will be something like that, and finally decisions will be
made based on those proposals.”
Interview Spain, Male Respondent, Shift Supervisor Oil Refinery

Development of the roadmap and solution approach
The strong commitment to the energy efficiency issue came in 2010, when the company created a department called
Energy Management aimed at implementing the Energy Efficiency Initiative. This department drew a long-term roadmap
and compiled a portfolio of energy efficiency measures.
“We have always been working on energy efficiency but in 2010 we made a strong commitment with the
creation of the Energy Management Department. This department promotes energy efficiency projects
transversally and sets out the way forward in energy efficiency. Prior to the creation of this department we
worked on energy efficiency but not in a structured way. Therefore, when the Energy Management department
was created a horizon and some key objectives were drawn up and we started to work transversally in three
areas:


Modification and introduction of technology for energy efficiency (medium-long term) from 3 points of view:
facilities, better technologies and optimization and process control.
 Daily energy management, this is, whenever we implement the best operational practices or the best
scenarios and optimization strategies, we have to be sustainable over time and go on setting new
objectives.
 Have a certified comprehensive management system. Today we are going to certify in accordance with
ISO 50001. We are a bit late on this because at first, we thought that we had an established management
system and this certification would not bring any benefits. That perception changed and since 2010 we
have been working with an Energy Management System.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
“I guess that before 2010, some solutions were implemented to address the energy efficiency problem, but
they were neither structured nor well planned as they started to be from 2010 on. In the past, I worked in a
department in charge of investment proposals and operative measures but in 2010 a further step was taken
to do something different in order to engage the whole organization in it. To be honest, I feel that even now
the organization is not aware enough that we have a lot at stake in the field of energy efficiency.”
“At that time, the refinery’s previous manager had already identified the problem of energy efficiency and they
were making some efforts to solve it. But when the decision to go for the URF (Units for the Reduction of Fuel
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Oil or Coke Plants) was made, and the refinery was extended, we started to address the problem of energy
efficiency.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
The Energy Management department trusted on internal knowledge, prepared an extensive portfolio and finally, drew
the implementation strategy.
“There is a lot of knowledge in our company. You have to know about several aspects of the business such as
integration, operational cycles, introduction of new technologies and so on. At first, we created a catalogue of
our own knowledge in three areas:


changes, modifications, projects,



control strategies and



operational measures.

We started to prepare a catalogue of all that we already knew, we had conducted several audits in the past,
so what we made a portfolio of everything that had been ruled out in the past, because depending on the price
of oil and energy some initiatives appeared or disappeared. When we had a large portfolio of measures, we
relied on an external worldwide specialized company, to extend it a little more and then we draw a strategy in
time to fit it with the shutdowns, the opportunities, with the final goal of 15% emission reduction.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
“We are asked not only to make the decision on the approval and control and carry out the investment but also
to generate new ideas. We are asked to provide a portfolio of ideas related to energy efficiency on the premise
of CO2 reduction. We have a portfolio for 2020, but it is reviewed each year so that we continue adding new
ideas to it.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
The planning of the implementation of energy efficiency projects in the refinery depends heavily on scheduled
shutdowns or turnarounds. Periodically, refineries need preventive maintenance, renovations, or upgrades. These
periodic circumstances allow the refineries to ensure safe operations, stay competitive, and meet government
regulations. Often, these periodic activities require the refinery to shut down all or part of the refining production
(Kendrick Oil Company Website, 2018). Coordinating a shutdown requires an important organisational capacity. It is a
critical moment in the life of the installation as many important equipment is opened, disassembled, revised,
reassembled, and put into operation again. The cost, the duration and the efficiency in the accomplishment of the work
are transcendental (Renovetec, 2010). Most energy efficiency projects must be planned to fit with the shutdowns: large
scheduled shutdowns are performed once every 4-5 years, and partial shutdowns (a scheduled shutdown in a
production unit of the complex) may be performed every two years. But there are also some projects that can be put
into service without stopping the plant.
“Our plan for the future or roadmap was quite simple because operational measures that may imply an
improvement of energy efficiency are free and they may be implemented as from tomorrow. These measures
have an infinite IRR (Internal Rate of Return). These measures were the first we addressed. For this we created
cross-cutting groups organized by the Energy Management Department with the different operational
departments. The groups consisted of the operational department, a production manager, a maintenance
manager, a person responsible for optimization and control, a person responsible for processes and a person
in charge of energy management. This group worked according to the plan laid out, quite independently
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because they were responsible for managing their workload. There was a plan for the implementation of the
quickest operational measures.”
“The level of investment is quite a well-known and standard process, to make any modification in the plant first
you have to find out when production shutdowns are going to be made and then plan your projects backward.
For example, for some changes in the plant that will be implemented in 2019 we have started working on the
project in 2017.”
“When there is a project that can be put into service with the plant in motion, we do what we call ‘tiles’. For
small interventions, i.e. to change a catalyst, the opportunity is taken to perform other small interventions, but
when a major project is to be implemented it is necessary to wait for a large shutdown, these shutdowns are
made every 4 or 5 years. The entire refinery is not shut down at the same time, but by sections to always have
some production available. We make a general shutdown once every 5 years and then we make four important
shutdowns every five or six years.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
“So, there are some operations that may be performed without the need for shutting down the plant, but as the
senior manager has told you before, great investment projects require the plant to be shut down to implement
them. These great shutdowns are scheduled every 5 years.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
A tight planning of steps to be taken before shutdown, during shutdown and after shutdown is mandatory to make the
most of shutdowns and implement as much projects as possible.
“Plant shutdowns are long, and our policy is doing the minimum necessary, because shutdowns are performed
to check units and then put them to work for a long time. So, you leave everything arranged so that after
shutdowns we can continue working making the connections and put them in operation with the unit in service.
We try to work before and after the shutdown, but we also have a lot of things to do while the plant is shut
down.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
“Well, I understand that there is a pace of shutdowns and normal operation and we try to fit the projects the
best possible way. Projects are not from day to day. The project had been approved in 2005 or 2006 and the
first shutdown was in 2011, so I guess that it took its time.”
Interview Spain, Male Respondent, Shift Supervisor Oil Refinery
There are many factors behind the selection of the final solution and selecting a solution that rose above the competing
ones implies a complex analysis. It implies a “high beam” vision because sometimes proposing increased investments
will not have a short-term return. But, at the same time, these increased investments act as enablers of other projects
in the long-term.
“The technology was there but we had to assess if it was needed to be implemented at that time, that is, we
needed to have a wider perspective. That is why I told you before that it is important in these energy efficiency
projects to know not only about energy efficiency, but also about partial energy efficiency, how to expand the
interaction you have with other plants, the interaction you have with the entire industrial complex and where
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those technology implementations are going to lead you. This way, everything may be coherent, and you will
avoid doing things that will lead you to have limitations in the medium/long term. If you do not do so, you will
have to spend more than 2 years of project plus 4 years (waiting for the next shutdown), waiting times take
you almost two cycles. If these projects have paybacks of two or three years, then you are ruined.”
“We are talking about proposing investment increases that will not have a short-term return. But, at the same
time, these investment increases may act as enablers of other projects in the long term. We are seeing that
businesses are moving in the very short term but, anyway, there are strategies that have to be medium to long
term.”
“(Talking about a solution selected) we have chosen more aggressive technological concepts focusing on the
issue of reliability. Our refinery earns money because it operates 8,760 hours a year. If you introduce a
technology that is not reliable enough to be functioning all those hours, then you stay out of the business. So,
we chose a technology that could take us to the limit. (…) you can choose a conservative design or a design
that leads to the limits of efficiency and this is what we have done such as ‘high beam vision’ and other enabling
projects.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery

Implementation phases
Every four or five years the refinery goes through a general shutdown to have preventive maintenance and implement
major projects, upgrades, improvements, renovations, etc. During the shutdowns, the whole refinery is not stopped;
some sections are operational so that there is always some production available. Then, there are also important/partial
shutdowns, every five years, in which one plant or section stopped. Most energy efficiency measures must be
implemented during general or partial shutdowns, so they require extensive planning and careful coordination of labour
and materials. There are other energy efficiency measures that can be put into service without a general or important
turnaround, these are known as “tiles”, with the plant in motion.
The refinery will go through two important shutdowns in 2019, when several energy efficiency measures will be
implemented. The main challenge will be taking full advantage of these shutdowns to implement as many scheduled
measures as possible. After implementations, the workforce receives specific training on them.
“Next year we will have two partial shutdowns. (…) (Referring to the energy efficiency measures to be
implemented in 2019). … This means that we have a portfolio of energy efficiency projects with a total value
of around EUR 10 million. Maybe we will not be able to execute all of them, but we are talking about EUR 8
million in consolidated projects.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
“Well, I understand that there is a pace of shutdowns and normal operation and we try to fit the projects the
best possible way.”
“So, the project activities must be fit into the availability times to do all the necessary manoeuvres for the
project to go forward. Once the project is implemented, we receive the training although training is a continuous
process.”
Interview Spain, Male Respondent, Shift Supervisor Oil Refinery
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For the implementation of operational measures transversal working groups were created, composed of representatives
of the Energy Efficiency Department and of the different operational departments. These groups work according to the
planned roadmap but with the independence to manage their workload.
The Construction Department is responsible for the implementation of Energy Efficiency Projects during shutdowns. As
time available during shutdowns is an important concern, this department is in charge of planning and implementing
the pre- and post-shutdown activities besides the implementation of energy efficiency projects during shutdowns. There
is a high pressure for the Construction Department to meet the deadlines because of schedule restrictions of shutdowns.
“The Construction Department depends on the Reliability and Maintenance Management, but the department
is more linked to investment activities of the Engineering and Development Management because Construction
Department are ‘plant implementers’ and the activities of the Department are linked to contracting management
and purchase management activities. So, for activities related to the coordination of projects (economy,
deadlines, quality, etc.), the Construction Department depends on the Engineering and Development
Management.”
“We call this process ‘fittings’, that means leaving pipes arranged to be connected.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
The top-level manager clearly explained the implementation process:
“This data is seen by the operation technicians and are reported to the production manager.
Once a month there is an energy management committee attended by the management team plus the heads
of department plus all those directly involved in the monitoring of energy efficiency, which we call ‘Evolution of
indices’, ‘Evolution of projects’ and ‘Evolution of operational measures’. If any action has to be taken, it is
decided in that committee.”
“Most initiatives arise from both short cycle and long cycle groups. Short cycle initiatives are mainly addressed
to my plant, but long cycle ones are wider diagnostics. It is logical that from these groups that I told you about,
initiatives come out. In the short cycle, many of these initiatives are only from my plant, in the long cycle, wider
diagnostics. Besides, as we are part of a group of industrial complexes our portfolio of ideas is even broader.
Other industrial complexes are also undertaking projects, so we try to be coordinated with them, we share with
them work sessions, consultation forums, periodic meetings and so on. In these meetings the people in charge
of energy management coordination meets with their counterparts in other complexes and exchange their
plans, progress and ideas.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
Regarding challenges in the implementation processes, in the opinion of the top-level manager, awareness is the most
important one.
“The biggest challenge was to become aware of the energy efficiency issue. Energy efficiency is one of the
drivers of the business, so we should all become aware of it, energy represents 60% of our variable
consumption, so our permanence in the business in the long term depends on energy efficiency.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
For the mid-level manager, the success of the implementation is due to the leadership of the General Management in
the process, that helped to overcome any challenge in the implementation of the EEI, but they lacked the human
resources needed for all the investments proposed.
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“I do not think that there was any challenge to be overcome because the project was boosted and lead by the
General Management. The only problem I could mention is the lack of resources that prevented us from making
all the investments we wanted to make. (…) I am talking mainly about human resources; usually there are
more economic resources than human resources. We are talking about qualified personnel.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery.
The operational employee went in depth and was more precise about the lack of qualified staff, he pointed out the lack
of practice or experience with the new technologies implemented.
“The lack of knowledge is not a barrier because we receive training, but it is the lack of practice, because you
go learning day by day.”
Interview Spain, Male Respondent, Shift Supervisor Oil Refinery.
In the opinion of this operational employee, there are several challenges.
“The challenge is always the same: seek a greater efficiency based on a lower consumption and a higher
productivity according to the environmental parameters (...) In this context we have to remain vigilant so that
the level of emissions is kept under the alarm values. If any alarm triggers, we have to correct the problem as
soon as possible and notify it to the Administration. Regarding energy efficiency, emissions reduction and
environmental control.”
Interview Spain, Male Respondent, Shift Supervisor Oil Refinery.
Regarding barriers to the implementation of the Energy Efficiency Initiative, the top-level executive considers that the
workforce was not convinced that the company was really committed to implementing energy efficiency measures. This
could be because the very ambitious challenges the company had set could seem unreachable. However, the setting
of very ambitious challenges is considered also as a motivator for the whole process.
“One of the barriers was to convince people that the effort, the necessary resources and the money were going
to be engaged. For example, nobody thought last year that we were going to spend EUR 22 million to change
two machines in a processing unit.”
“The barriers were mainly the lack of conviction of whether we were really going to dare to make those
changes, but when it was seen that we were doing so people have started to encourage and propose more
ambitious ideas.”
“One of the keys to success is to set very ambitious challenges, because when we have ambitious challenges
we respond in a very ambitious way.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
The mid-level manager considers energy efficiency investments less profitable than investments oriented to improve
product efficiency, so this is considered a barrier for their implementation. However, this argument is inconsistent with
that given by the top-level executive, who considers that energy efficiency improvement is crucial for the survival of the
company.
“Energy efficiency is one of the drivers of the business, so we should all become aware of it, energy represents
60% of our variable consumption, so our permanence in the business in the long term depends on energy
efficiency.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
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“One of our managers used to say the following: ‘no investment justifies the shutdown of any unit’. So, when
you have a lot of investments but do not have so many resources some of those investments will not take
place. The investments left out use to be those less profitable, and usually energy efficiency investments are
less profitable than product efficiency investments.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
When talking about motivators, the first one is the strong leadership by the Management in the Energy Efficiency
Initiative. This was pointed out both by the mid-level manager and the top-level executive.
“One of the barriers was to convince people that the effort, the necessary resources and the money were going
to be engaged. But as soon as things start to work, and the plan starts being executed the thread transformed
into an opportunity.”
“At first there was fear of implementing that technology (referring to new technologies to be implemented) but
now, if we suggested to turn back to the previous technology to the production departments nobody would like
to hear about it.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
“I do not think that there was any barrier to be overcome because the project was boosted and lead by the
General Management.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery.
Another motivator was the local government’s support to improve energy efficiency in the form of grants.
“For sure there are economic motivators. In our case we are lucky because here, we have the support of the
Government in the form of grants. Besides, politically they are very correct. There is pressure on us to reduce
the emission of pollutants, and especially greenhouse gases like CO2.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery.
“(Referring to the launch of the Cogeneration 1 Unit) At that time cogeneration was encouraged by the
Administration in the form of grants although many cogeneration projects were profitable in themselves. So, I
guess that this was also something that was considered.”
Interview Spain, Male Respondent, Shift Supervisor Oil Refinery.
The possibility for everyone to contribute ideas, verifying that they are taken into account, and even applied is another
motivator, according to the top-level executive. But, as the operational employee expresses, it is not very clear to the
workforce where these decisions are taken.
“The ability to propose ideas is a first important motivator. The motivating factor is proposing ideas and then
seeing that they are executed, measured and have a positive impact in the organization. We are a crosscutting group, our ideas are executed, our ideas had some performance indicators that have been met, and
we see it in the company's global indicators, and we are all very proud to have reduced that index from 115 to
92-94 and we are very proud to be working on a plan to reduce that index other additional 10 points. And when
an external company makes a benchmarking and shows those results is a very motivating factor.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
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“At one point a system of ideas was established so that those who worked on the plant floor could suggest
modifications. So, in its day, some ideas were selected and then some of them have been developed and have
been evaluated. Some of these ideas have moved forward and others have lagged behind. I think that if our
proposals are coherent, they are listened to and assessed. Of course, some proposals are more relevant than
others.”
“We comment directly our ideas and then the assessment is made somewhere else.”
Interview Spain, Male Respondent, Shift Supervisor Oil Refinery
The last motivators for the Plant Operator, are personal safety, self-responsibility and trying to do the best at work to
avoid future complications.
“Regarding motivators, we are people and we work in a risky environment because we work with gases, fire,
crude oil, etc., so our first motivator is entering and leaving the facilities every day. The second one is doing
the work we are expected to do, and the third one is doing the best job possible because this may avoid future
complications.”
Interview Spain, Male Respondent, Shift Supervisor Oil Refinery
Since the refinery had its own dynamic, mostly the shutdowns, as already mentioned, it is important to have a good
planning, a good prediction for the future, and getting it at the right time. This is because large deployments are made
at specific points, and between each one there is a long period of time, not only in terms of the market, but also in
technology, legislation, etc. This is verified by the mid-level manager:
“It is very difficult to talk about the very long term because everything is changing from one year to the next.
This will be a focus of interest for the next three years. We are currently adapting to a regulatory change in
marine fuels. Next year we will have some general shutdowns and we have decided to give up some of them.
We anticipate the execution of our shutdowns because they coincided in the second half of the year with
another series of shutdowns which also affected to the Group. So, it has been decided shuffling all possible
scenarios, the one that is ahead is ours. So, for example, we are going to give up implementing a pair of energy
efficiency projects and this means that we will have to wait 5 years more to implement them. The shutdowns
next year are needed to adapt our installations to three years of uninterrupted operation where we foresee
important incomes. We won’t make any shutdown those three years, but we will make investments, so I guess
that we will preview some energy efficiency related investments. The CO2 emission reduction plan is nearly
over, but I guess it will continue because it was promoted by the General Management of our group. Besides
the project is politically very appealing. I do not know either if we will start using other energy sources such as
solar energy on the rooftops of the tanks or buildings.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery

Results of the implementation
The first result of the implementation of the Energy Efficiency Initiative is the improvement of the economic results of
the company.
“It has improved our economic results (in reference to the Energy Efficiency Initiative).”
“We have exceeded expectations and I believe that one of the keys to success is setting very ambitious
challenges, because when we have ambitious challenges, we respond in a very ambitious way.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
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But the mid-level manager points out that at the organizational level, the refinery is not as competitive as others.
According to the interviewee, the timeline of the investment phase should be shortened to avoid the time pressure in
the execution phase. It is in this last phase where the organisational inefficiencies arose. The company devotes many
efforts to the planning and investment phases, but it needs to work harder on the cultural change within the organisation,
as he expresses the lack of awareness and the lack of cultural change in the workforce.
“When we take over the projects, after a maturity stage of two or three years, we have to put them into operation
in 15 days. Sometimes contracting management takes longer than project execution, the management decides
not to skip any of the steps in the process. This means that the three weeks the contracting management
implies are unavoidable.
The vision we have in the department is that we should shorten many other deadlines of the investment project
and avoid running at the final stage: equipment assembly and project execution. It is in these last steps of the
project that the organizational inefficiencies arise. From the energy point of view our refinery is very
uncompetitive at the organizational level, compared to other refineries. Cost is one of the fundamental
parameters that could lead us to not be competitive so that is why we are working hard to try to be as efficient
as possible: Anyway, I think that a great effort has been put in the side of investments; but a little one in the
side of cultural change and putting into people’s minds the concept of what waste means.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
Internally, the Energy Efficiency Initiative has demonstrated that the company is able to overcome barriers to continue
progressing.
“An example of this is that in 1992, when it appeared that the company was going to be on stand-by they
designed a plan to reduce emissions by 10 points. When it seemed that we had reached the end of the road
there was more road, there is always more road.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
The Energy Efficiency Initiative has been a great success in the organization because it has fostered culture,
commitment, collaboration, team spirit and, besides, it has provided results that can be measured. The Management
considers that the results achieved with this initiative exceed initial expectations because the challenges they set were
very ambitious and, consequently, they responded in a very ambitious way.
“The solution has been a great success: it has generated culture, commitment, collaboration, and it has
provided measurable results. It has improved our economic results, we have learnt to work as a team, to
working transversally, to have the ability to generate long-term projects (long term means 5-6 years) and to
see that they are executed, and they contribute to the company.”
“When it seemed that there was nothing to do, ideas emerged within the organization to undertake new
projects.”
“We have exceeded expectations and I believe that one of the keys to success is to set very ambitious
challenges, because when we have ambitious challenges we respond in a very ambitious way.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
“They were quite difficult years in economic terms, and we assumed that the organization had the challenge
to improve the energy efficiency, so the whole company was devoted to support the project and work for it.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
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“I think that people are aware of the relevance of efficiency, this is something that is in their DNA, and everyone
in their areas try to improve what they have.”
“Everything you do to improve efficiency means improving productivity.”
“I think that all the energy efficiency measures and their impacts are positive. These measures imply savings
that may be used to implement additional measures. The impact on people and on the population, the direct
and indirect impact through contracts is very important.”
Interview Spain, Male Respondent, Shift Supervisor Oil Refinery
In the opinion of the top-level manager, the entire organization was involved in the success of the Energy Efficiency
Initiative:
“Another factor of success has been that the driving force behind the project has been the entire organization
not just some individuals. We are very proud of the energy consumption reduction we have achieved.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
In the opinion of the top-level executive, the Energy Efficiency Initiative is perceived as successful because it has
created a new culture and engagement within the company and, above all, good results. It has permeated the whole
organisation and its contribution has reached all company levels, but for the mid-level manager, the cultural aspect of
the Energy Efficiency Initiative has not been established in the organisation. The initiative is more successful in terms
of infrastructure and assets than it is in terms of awareness at the operational level. It seems that the initiative does not
permeate to the lower levels of the company.
“From my point of view this is essentially an organizational issue and people who operate the plants should be
an example for everyone else. It is not possible to take this (a machine, a plant...) to its optimum point because
there is always some element that fails at some point. For example, if you go checking plant by plant you will
find things such as open bleeders, steam leaks, and so on...”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
Even more important, when we went lower in the organization, we found that the operational employees expressed that
they did not feel that they played a part in achieving these results.
“In the end we do not participate in the results although we are informed about the results from time to time. I
think it is self-satisfaction. Everyone has the right to make a mistake and the probability of making mistakes
here is huge. You have also the possibility to correct your mistakes. The satisfaction of work that you have
done, what you had to do that you have not left anything out consciously. To be honest with yourself and try
to leave things the best way possible to smooth the way for those that will come after us.”
Interview Spain, Male Respondent, Operational Employee Oil Refinery
However, despite the concern about the importance of energy efficiency in the organisation shown by the top-level
manager, the mid-level manager considers that the staff is not aware enough of energy efficiency issues. From his point
of view, for these energy efficiency projects to go ahead, it is Management who has to drive them, and Management is
more concerned about issues such as organisational efficiency. On the other hand, the top management representative
considers that the Energy Efficiency Initiative has permeated the whole company and is an example of a successful
implementation.
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“Regarding our management this (energy efficiency) is a vector to be monitored but they are more concerned
with organizational efficiency. It has never been a concern from the point of view of refinery´s maintenance. I
do not perceive that maintenance (department) hurries up to solve problems related to energy efficiency, the
concern for energy efficiency is not integrated in our DNA. We are aware of the problem when it is the
Management that wants to tackle it but even Management is more worried about other issues.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
“I would say that no project has permeated the entire organization like this. Some projects use to be stratified,
they are implemented at some organizational levels and you cannot see your contribution. However,
everyone’s contribution has been seen in all the layers of the organization. I guess you will notice that when
you interview the rest of people of our organization.”
“Our first goal was trying to reduce CO2 emissions by 15% from 2010 to 2015 but actually we achieved a 20%
emission reduction. What we thought was impossible in 2010 was feasible and even surmountable in 2015.
Now we have set a new goal: reducing CO2 emissions by 30% from 2015 to 2020”.
Interview Spain, Male Respondent, Senior Manager Oil Refinery
Another important result of the Energy Efficiency Initiative is the continuous monitoring of plant consumptions and the
consequent ability to plan adequate intervention strategies. Some indicators used to measure the results of the EEI are
the following:


ICO2 index: CO2 reduction index (an internal calculation).



Project progress indicator.



Indicator of directed actions.



Portfolio of new CO2 reduction projects.
“One of the levers of energy efficiency is daily control. We have what we call ‘energy matrices’ to monitor plant
consumptions by concepts: electric power, steam, fuel gas, heat recovery, etc. These matrices are analysed
every day and then deviations are checked and reviewed so that the adequate intervention strategies may be
defined.
When it is not possible to intervene in the process of the plant the matrices serve as a projection to determine
our consumption and future shrinkage. If it is possible to intervene, they help us to plan those interventions.
This data is seen by the operation technicians and are reported to the production manager.”
“The Energy Management Committee meets once a month to monitor energy efficiency, specifically ‘evolution
of indices’, ‘evolution of projects’ and ‘evolution of operational measures’. Any action to be taken is decided in
this committee.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
“We used indicators (to measure the effectiveness of the solution). We knew where we were, where we wanted
to go and what path had to be followed to go there.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
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Impact and diffusion of results
The company usually disseminates its projects, but the Energy Efficiency Initiative has been undoubtedly a flagship
project in recent years, so much emphasis has been placed to disseminate the initiative, its results and the effort made.
The level of investment made, and the efficiency levels achieved have been published in several forums, such as
website, publications, conferences, forums attended, etc.
Conscious of the environmental impact of the company in the surrounding populated areas, it makes a significant effort
to improve the public perception of its activities.
“To all outward appearance, a lot of emphasis has been placed to disseminate our efforts. We have published
the level of investment made and the efficiency level achieved in several fora: website, publications, fora we
have attended, etc.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
“We installed a screen in a neighbourhood close to us, with the aim of continuously displaying what we were
emitting into the environment. To be honest, I do not know if that information is currently being displayed. I can
tell you that whenever an alarm fires we check it immediately.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
“I see it fine (regarding the long-term effect associated with energy efficiency), the impact of our company in
our surroundings is very important for people. Regarding the environment, we are aware that we are a
cumbersome neighbour because no one wants to have a refinery nearby. But day by day we make an effort
not to be so cumbersome and to avoid being even perceived, although it is very difficult.”
Interview Spain, Male Respondent, Operational Employee Oil Refinery
Regarding the internal impact, and according to the top management, one of the biggest challenges for the Energy
Efficiency Initiative was raising awareness on the relevance of the energy efficiency issue, because energy efficiency
is one of the drivers of the business, representing 60% of its variable consumption, and therefore it is important everyone
to become aware of it. The Management considers that remaining in the market in the long term depends heavily on
energy efficiency. However, we have seen in the previous section that this is not a shared vision in the company Error!
Reference source not found.Error! Reference source not found.Error! Reference source not found..
Another tool to disseminate the efforts of the company in energy efficiency will be the future Refinery Campus, an old
building that will be renewed to highlight a change in the corporate image of the company. The Campus will be built
with the highest energy rating for thermal insulation and air conditioning systems.
“(In reference to the Refinery Campus) It is an old building we want to renew with quite a singular urbanization
that we want to use to show a change in our corporative image. Regarding the construction there is a regulation
that requires having at least one energy rating.”
Interview Spain, Male Respondent, Medium Manager Oil Refinery
As a polluting industry, there is much pressure on the organization to reduce emissions and pollutants, especially CO 2.
This pressure is twofold: security of the facilities and environment protection. Regarding environmental protection,
pressure comes mainly from the regional government, which monitors the emissions, but also from the surrounding
population. As the company is continuously monitored, it has the duty to be more and more efficient and less and less
polluting and emission intensive. The implementation of the Energy Efficiency Initiative has long-term effects: their own
sustainability and allowance to continue with the activity.
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“The long-term effects are sustainability, and the license to continue. We could not have approached this in
any other way, neither for costs nor for social responsibility”
Interview Spain, Male Respondent, Senior Manager Oil Refinery
Despite these undoubted benefits for the environment and the sustainability of the company, the top-level manager
expresses a great uncertainty about how it affects them that other countries, other refineries, do not meet regulatory
obligations regarding CO2 emissions, what kind of sanctions are going to be applied, or even if they are going to be
applied at all. This non-compliance can mean that despite being a highly efficient refinery, it is not sufficiently competitive
with respect to those that fail to comply with the regulatory frameworks.
“Another driver was what was going to happen with the price of CO2, not for the price itself in the future but for
what will happen to those countries and industries that do not meet obligations.
We want to be efficient and sustainable and work hard to achieve it, but what will happen to those who did not
put enough effort to achieve it? What will happen with these no-compliances? Will no-compliances translate
into financial penalties or will those enterprises go out of business?
The reality is that no-compliances do not seem to have significant implications. We are not being able to
enforce existing legislation in this area; no sanctions are being enforced to those industries that do not comply
with legislation.”
“We have an allocation of rights (we emit 2,200,000 tons of CO2 per year and we have assigned a quota of 1
million and a half, so we have to go to the market to buy 700,000 tons). What is the price of CO2 in the market?
If you have to buy 700,000 tons and it is at 20€, it costs 1,400,000€. For a business like this one, with billing
levels only in the purchase of raw material of more than € 4,000 million per year, 1,400,000€ is an insignificant
amount. It would be different if the price of CO2 were higher.”
Interview Spain, Male Respondent, Senior Manager Oil Refinery

Suggestions and recommendations
The management of the organization considers that the EEI has permeated all the layers of the organization, but not
all the staff at the company perceive that they were involved in the initiative.
The organization has been able to convey to its workers the idea that energy efficiency is key to their survival in the
market, but not everyone agrees that the culture behind the energy efficiency issue has permeated the workforce.
However, the refinery is making important efforts to achieve this goal, applying measures such as:


Providing the means for any worker to contribute ideas for improving energy efficiency.



Monitoring and informing the workforce about the results of the implementation of energy efficiency projects.



Stimulating the cross-cutting collaboration of different departments to design and implement energy efficiency
projects.



Applying an innovative business methodology, such as the lean methodology, to increase access to
information and to ensure responsible decision-making when developing energy efficiency projects.

The organization as a whole is also very aware of its social and environmental responsibility with the surrounding
environment and population.
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Awareness of the decision-making processes is strong at the highest hierarchical levels of the company, but not at the
lower levels. This may be related to the low degree of involvement perceived by some workers in the EEI.
According to the findings derived from the case study we can formulate some recommendations:


Establishing a common corporate culture
The refinery should establish a common culture that permeated to the whole workforce. This common culture will
provide a new push to achieve new goals in an uncertain market.



Reducing shutdowns
It is one of the objectives that the refinery is working towards. It is essential to have fewer shutdowns, but in this
scenario, it is necessary to have an excellent vision of the markets, so as not to lose the capacity to react to a new
change of scenery.



Analysis of future scenarios
To act as an energy services company, it is necessary to analyse what this means in the future, and what sectors
may be implied.



Staff training
It is noticed that some projects were dismissed due to lack of the human resources. Thus, some training programs
should be launched.



A clear decision-making process
The decision-making process seems to have been a top-down process. However, the implementation of the LEAN
process has led to increase the involvement of the different company departments, who actively take part in the
implementation of the measures and can contribute with their ideas to improve the energy efficiency of the plant.
But the lower levels of the refinery seem out of the process, even though they are invited to contribute ideas to
improve any of the processes. In this regard, communication and collaboration at different hierarchical levels should
be strengthened in order to improve the participation of different workers in the EEI, engage those workers and
improve the understanding of the EEI by everyone in the company.
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3.2.3

Electric Ferries (Norway)

Description of the Actual Problem/Idea/Case/Project
This case reports the implementation of electric ferries as a successful project for decreasing emissions in
transportation. Flakk-Rørvik is a 7.4 km long ferry connection on the outskirts of Trondheim, Norway. It is the 7th most
trafficked ferry lane in Norway. The currents in Trondheimsfjorden between Indre Fosen and Trondheim, where the
ferry operates are quite strong, and the climate in the winter can reach below minus 20 degrees Celsius on certain
days. Thus, the new ferries need to be able to operate in conditions with strong currents and potentially very cold
temperatures. This requires an energy consumption that is unusual for ferries in Norway. The ferry operator Fjord1 is
operating the ferries at Flakk-Rørvik on a contract from January 1, 2011, to 31 December 2018 with three liquefied
natural gas (LNG) ferries.

Figure 11: E-ferry
Foto: Fosen Namsos Sjø
The winner of the new tender, the ferry operator Fosen Namsos Sjø started operating in January, 2019, with a contract
to December 2028. A shipyard located in Western Norway will deliver two hybrid ferries with a battery system with 2.2
MWh battery packs provided by the global energy systems provider Siemens. The charging towers will transfer power
to the ferry batteries equivalent the capacity of one large Tesla every minute, this amount of effect and power requires
high-voltage transfer with battery banks dock-side in-between and is the first of its kind. The two ferries are 103 meters
long with a capacity of 130 light-duty vehicles, 10 trailers, and 399 passengers and have a 30-minute interval schedule
with the crossing taking approximately 25 minutes. According to the county, the docking time will be approximately 6
minutes with 5 minutes of effective charging. So although they are expected to sail mainly on electricity, the short
docking time, frequent schedule and challenging conditions led the county to opt for a hybrid solution. The ferries are
commissioned to run a minimum of 40% electric and the rest on certified biodiesel, while the ferry operator operates
with an electrification rate of 43%. In addition, a third backup ferry will run on biodiesel. Moreover, they are expected to
optimize operations and increase the average electric operation time during the first years of operation.
The process for a new public tender for the Flakk-Rørvik started in 2015, with dialogue meetings with suppliers and
vendors arranged by the county with assistance from the Norwegian Innovative Procurement program. As the owner of
the tender, the county decided to opt for a ferry contract tender that had eligibility requirements. This means that in
order to be eligible to compete in the tender, their solution could not exceed a set emissions amount. By setting the
eligibility requirement, the county through their administrative company for transportation, AtB, could do a standard
price/quality tender with 70% price / 30% quality weighting without the need to set environmental requirements or be
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technology specific. The dialogue meetings beforehand suggested that it was possible to electrify the ferry connection
substantially. The county, therefore, applied for infrastructure funding from Enova, the state-owned support agency, for
an eventual charging infrastructure on the docks. The county thus guaranteed any bidder with a solution involving a
degree of electrification, that they would provide the charging infrastructure.
AtB officially registered the ferry contract tender in Doffin (The Norwegian Database for public procurement) on February
5, 2016 and arranged a tender conference on the 18 of April 2016 with the submission deadline for bidders on April 25,
2016. Evaluation of bids, where negotiations and eventual updates of bids occurred in week 17-23 of 2016. The contract
was awarded in week 23 of 2016, with a 3-week deadline for appeals. Contract signing occurred in week 26 of 2016.
It is not the first time the ferry connection between Flakk-Rørvik has been at the forefront of technological development.
In 2010, it was the first ferry connection that tried the AutoPASS system (A chip on the front window of the vehicle that
registers crossings) on both sides of the connection. Those without an AutoPASS chip subscription can either buy a
ticket onboard or pay afterward as the crossing is registered by car-plate when passing the AutoPASS tower. An
AutoPASS subscription can give a subscriber from 10% - 40% discount depending on various factors. Electric cars
usually have some additional benefits on top of these discounts. This depends on local policies and varies from county
to county. As a rule, a zero-emission car cannot be charged more than 50% of the full rate for an ICE vehicle. The
introduction of the AutoPASS and removal of on-dock-payment decreased the loading time and saved costs, a
governmental report by the Norwegian Public Roads Administration cautiously estimate a saving of 9 million NOK
(900.000 euros) over a 5-year period over manual payments. Below is a stakeholder map for the Flakk-Rørvik project:
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Figure 12: Stakeholder map
Visual representation of the relevant stakeholders and their connections in the Flakk-Rørvik project.
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The county
Counties in Norway have the overall responsibility for the ferry operations on the county roads, while the Norwegian
Public Roads Administration has the responsibility for ferry operations on the national roads. The county owns
everything from the road-dock infrastructure to the public tenders for the operations of the ferries. In Trøndelag county,
where the Flakk-Rørvik ferry connection is, the county owns a professionally run administration company called AtB
with Trøndelag County owning 100 percent of the stocks. In addition, the county and AtB hire consultant firms like DNV
GL to do the complex calculations about energy consumption requirements and grid capacity needs for these new ferry
connections.
In the case of the new Flakk-Rørvik project, the two project managers are employees of the county. Both project
managers have been very involved both from the office and in the field. This is not usually the case. However, the
project is innovative with lots of new solutions and actors that need to be managed and coordinated.
AtB
AtB is the administrative company that administers public transport in Trøndelag county. AtB is tasked with planning,
purchasing and marketing the public transport service in the county. AtB’s responsibilities include bus, boat/high-speed
boats and ferries, and the school buses. The company is registered as a limited company and is fully owned by
Trøndelag County (AtB website, 2019).
Ferry operator
The ferry operator Fosen Namsos Sjø AS won the tender for the operations on Flakk-Rørvik from January 1, 2019, with
their two new hybrid ferries and a biodiesel-run back-up ferry. Both new ferries are bought from a Norwegian shipping
company made at one of their shipyards in Western Norway. The shipping company got support from the private sector
funding scheme called the NOx fund. The fund is administrated and funded by the private sector itself. Norway is
currently working to establish a CO2 fund based on the NOx fund model.
The ferry operator also buys electricity from the local energy provider. According to the project managers, the electricity
is cheaper than the biodiesel that runs the generators, so there is a strong incentive to optimize the rate of electrification.
Enova
Enova SF is owned by the Norwegian Ministry of Climate and Environment. It is one of the main economic instruments
the Norwegian government has to reduce greenhouse gas emissions and support the development of climate and
energy technologies, as well as to strengthen the security of the energy supply.
Related to electrical ferries the county can apply for funding from Enova for the dock-side infrastructure. However, there
are some limits to the funding in terms of what can be funded, how much and whether or not it unleashes innovation or
results that would not otherwise have occurred (Enova website, 2019).
The National Programme for Supplier Development
The National Programme for Supplier Development is set up to accelerate innovations and development of new
solutions through the strategic use of public procurement, while at the same time contributing to new market
opportunities for these innovations (Innovative procurement program website, 2019). The innovative procurement
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program as the program is often referred to as, is a joint collaboration by several important entities with their own unique
strengths, networks and focus areas that represent both the public and the private sector in Norway.


Difi (Agency for Public Management and eGovernment) provides pertinent support in developing relevant
tools and guidance on public procurement in general as well as on innovative public procurement in particular
which is of tremendous support “on the ground.”



Norwegian Association of Local and Regional Authorities (KS) naturally provides the link to both local and
regional authorities and stimulate actors in the direction towards innovative public procurements.



The Confederation of Norwegian Enterprise (NHO) provides the link to the private sector actors. The
Programme secretariat is hosted by NHO, which gives them direct access to relevant suppliers within specific
sectors.



Innovation Norway (IN) is the Norwegian Government’s instrument for innovation and development of
Norwegian enterprises and industry. They support companies in developing their competitive advantage and
to enhance innovation.



The Research Council of Norway (FR) serves as the chief advisory body for the government authorities on
research policy issues and distributes roughly nine billion NOK to research and innovation activities each
year.

In the case of the Flakk-Rørvik project, the programme was engaged early on, connecting and engaging actors across
the spectrum and facilitating dialogue with the county and AtB in the early stages of the procurement process.
Other stakeholders
On the hard infrastructure dock-side, there are several business actors and stakeholders present. The county, in this
case, chose to outsource the hard infrastructure management to the Norwegian Public Roads Administration. Practically
this means they are tasked with tenders and contracts with sub-contractors relating to the dock-infrastructure and in
this project also the electro-installers. The Norwegian Public Roads Administration awarded a regional entrepreneurial
firm the contract to build and upgrade the dock-side infrastructure.
For the technical infrastructure track, the county itself placed tenders for the dock-side land-battery system and the
automatic mooring machines. As previously mentioned, the Flakk-Rørvik project is the first of its kind to have highvoltage power with a land-based battery buffer dock-side to provide sufficient charging effect for the docked ferries.
This was the only feasible way to charge the ferries fast enough without disrupting the local grid. Siemens also provided
the battery system on the two ferries for the operator Fosen Namsos Sjø.
The electric ferry case from Norway is involved in two of the technological foci defined in the ECHOES project, namely
electric mobility and smart-energy technologies. Ferries and high-speed shuttles are both important decarbonization
objectives for countries around the world. Norway is at the forefront of the electric mobility revolution, both on electric
cars, but also in the electrification and decarbonization of the maritime sector. In order to charge these massive battery
packs on the ferries, several smart-energy technologies are used, including battery banks dock-side and state-of-art
charging infrastructure. The decision-making process surrounding the ferries at Flakk-Rørvik in Trøndelag County is an
especially interesting one, as it is one of the hardest ferry connections in Norway to electrify due to weather and water
conditions, traffic and busy schedule and because of the climate bonus clause in the contract.
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The case study is implemented through interviews with different stakeholders described above, namely, County Project
Manager, Senior Adviser in State Support Agency, and Project Manager in the Innovative Procurement Program.

Analysis of the Existing Alternatives
When it comes to alternative solutions, the county that Flakk-Rørvik is situated in is quite unique in a Norwegian context
when it comes to ferries. Some counties use technology-specific orders in their tenders, i.e., only electric, while others
try to stick to the principle of technology neutrality. In this case, the project manager explains the way that solutions and
possibilities were discussed back and forth with no particular top-down or bottom-up dynamic, but rather in a “wavelike” dynamic:
“It was by no means an order that we received, certainly not in this county. It will vary a lot from county to
county. You don’t have to go further than to our closest county, where it was much more of an order. So there
the county politicians went like, we are going to have electric ferries, so fix it, that sort of thing. Not that it is
necessarily something wrong with that, but here it has been more from the transport department and the county
administrative director to the politicians and down again, so it’s been more like waves. And of course, out in
the market to investigate. So it has been a lot of sparring, much back and forth between different actors. So
there is nothing clearly defined, neither top-down nor bottom-up that I can see at least. And it has not come
from the ferry crew either if you take it all the way there. But it is clear that the market has been allowed to say
a lot about the possibility room. And with that possibility room, we made a recommendation, which in turn,
became a decision. So maybe it is, it came as a result of the goal that was originally set, which is really about
something else right, it has nothing to do with transport directly, it was about greenhouse gas emissions and
stuff like that that really led to this. It never stood anywhere that we should have electrical ferries.”
Interview Norway, Male Respondent, County project manager
The project manager went on further, saying that because of the initial eligibility requirements in the tender, biodiesel
would have won if it were the cheapest:
“But of course, one should strive to be as technology neutral as possible in the tenders for the ferries. So, if,
let’s say it, and then we would have been disappointed for sure, but if the ferry offer with biodiesel was the
cheapest, it would have won. Because in order to be eligible you had to fulfill the requirements right, but it
wasn’t the cheapest, so…!”
Interview Norway, Male Respondent, County project manager

Development of the Roadmap and Solution Approach
All new ferry tenders in Norway require low-emission technologies, if possible/feasible, by ruling from the Norwegian
Parliament. Although there is no funding attached to that ruling, the government relies on the state-owned support
agency Enova to provide support for projects. They help counties and other actors with mapping needs and feasibility
analyses, in addition to the use of external consultants such as DNV GL. According to the senior advisor at the state
support agency, the county has to consider a lot of various factors and conditions before they place their ferry tenders:
“But there is a requirement that this should be analysed/reviewed. And then an assessment has to be made
as to whether or not this is possible, what that means, at what cost, and so on. So it's a little open-ended. But
it causes them to do a review, and then they have to look at the traffic conditions, should this ferry connection
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still exist in the future, is it wise to invest here? Is there going to be growth? Are we going to have a bigger
ferry? Will there be a bridge? So, at the overarching level, there are a lot of those reviews that they need to
take a position on. Also, when they have an overview – and I think everyone has been using consultants to
calculate everything that needs to be calculated – then they can start the application process with us.”
Interview Norway, Female Respondent, Senior adviser in state support agency
Enova is usually part of this whole process as well, as it has built up a large capacity and experience in-house. Then
after the preliminary reviews and calculations are done, the stakeholder, in this case, the county, can apply for funding
from Enova. Then the key determining factors for granting funding are, innovative potential, e.g., will this project need
new technical solutions that can potentially trigger innovations, or is this a very demanding ferry connection, thus
needing new/better/bigger solutions? Then, if granted, Enova can fund up to a maximum of 40 percent of the total cost
on the infrastructure side. Here the senior advisor at the state support agency is clear that:
“Our goal is, on the overarching level, we're heading for a low-emission society, and then we have to change
the market in order for us to get there. Thus, we have market transformation goals as guidelines for our work
throughout the organization, and for maritime transport, this is zero emissions, competitive zero emission
vessels. And the projects that we support so that once we will get to where it becomes competitive. We are
not going to subsidize this for all eternity; our mission is to support technologies that are sustainable and
profitable. And that's what the assessment is about, whether the ferry projects. How important are they
compared to other projects? And when we started out, our rationale was to support these projects because
we wanted to build the entire value chain of battery technology. We have great potential to do this in Norway.
The value added from the fact that the entire value chain is located here is huge. We don't have that for land
transport. In that segment, we buy finished cars and producing almost nothing. So, here we really have the
opportunity to create jobs and create added value and technology development in Norway. And when we
control the whole value chain, it's also easier to create market change. So, the maritime sector is desperately
important for Enova, and the ferries are the project that has gone ahead and taken the lead. So, when we
support ferry connections, it's not only in order to have as many electrified ferry connections as possible but
so that we can eventually include the entire maritime sector.”
Interview Norway, Female Respondent, Senior adviser in state support agency
The national program for supplier development or the innovative procurement program was engaged early on in the
Flakk-Rørvik project, and the project manager for the program explains that:
“We have worked towards them as we have done in general with respect to talking about, that is, being an
impetus for innovation through public procurements, and facilitating, mentoring, and being a, as we say a hand
to hold [guiding hand]. And being a supportive partner, support in terms of procurement processes where they
think that right here, we need to acquire something new, or something better compared to the goals that we
have. And Trøndelag County Council has objectives with respect to climate and environment, and in particular
transport, as a major sector in terms of bringing down emissions, and maritime transport as a large part of that
again. So, if they manage to bring down emissions on ferries and high-speed boats, and the stuff that is the
responsibility of the county, then they make a good… yeah, a significant dent in their emissions.”
Interview Norway, Female Respondent, Project manager in the Innovative procurement program
The programs overall role in these types of projects is to be an “in-between partner” that provide the link ups with both
the business and the public side, so this can be a very fruitful endeavour for both sides as well as for innovative solutions:
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“So, we are kind of an in-between partner, right, in the sense that we both have one foot in the business world
and one in the public sector, and so in a way we can be in that in-between space and we start to work on the
market whenever there is an acquisition/procurement happening. Then we mobilize whichever market is
applicable to those procurements, and preferably thinking as broadly as possible throughout the entire value
chain, and how things are linked together, and the sub-contractors and all that... we should somehow have a
look at all of this in order to gain insight. But on this, we work together with our client. Then starting to think
about whom we need to get in on this work in order to produce new solutions. Moreover, it is clear that NHO,
which is a large business actor, has a considerable overview, we have a lot of trade organizations and national
organizations where we can reach many. But certainly not everyone. So, it's as not as if this is a kind of NHO
membership blessing. Because these are public procurements, and there is competition, and there is an
equality principle, so in that way, we are working with the whole industry.“
Interview Norway, Female Respondent, Project manager in the Innovative procurement program
The industry and supply chain for the ferries are not that large. There is a manageable actor picture for everyone
involved or related ; which both the project manager in the national program and the senior advisor in Enova pointed
to:
“Very manageable [amount of actors]. And the industry [actors] know each other very well. And they often
have open communication lines among themselves. There is, of course, a little competition, I mean they
compete, but at the same time, they cooperate a lot. They are very open about that, especially on the
development side, I think.”
Interview Norway, Female Respondent, Project manager in the Innovative procurement program
“What is special about Norway is that we have clusters working together, essentially cooperating when they
can and competing when they have to. There's something Norwegian about this... And many have stressed
that this success could not have happened in any other place than Norway, because they simply don’t have
that [business] culture. So, there may be more about this country to appreciate than we normally consider.”
Interview Norway, Female Respondent, Senior adviser in state support agency
The county together with the innovative procurement programme initiated dialogue meetings very early in the
development process; all respondents seem to agree that this was a crucial factor in the success of the ambitiousness
of the project:
“Yes, so the market dialogue that the county initiated was done at a very early stage. And the county conducted
it through dialogue conferences and one-to-one meetings, and that is a very open process that is two parts,
where we go out and present openly what we are searching for, and we also let the market actors into closed
cubes where they can speak. So in those, we will not take any reference or notes, so there they are at liberty
to speak, and what comes out there is between those who are there. So then, we go out of there and make
an assessment based on the information we have gathered there. So we get a lot of different actors’
perspectives and get a lot of input. Then AtB conducts more of a contract-specific market dialogue, about the
possibility room.”
Interview Norway, Male Respondent, County project manager
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In addition, the innovative procurement programme project manager highlights that this is the stage of the project where
there are many difficult and challenging decisions and processes that have to be properly explored and thus
emphasized the importance of having such a programme with its process-knowledge:
“Also, the time frame has a lot to say. How much time do we have at our disposal to make a good process?
Then we start planning. How can we make this process good, so you get what you need? Also, we begin to
plan a little more in detail what we're going to do, very concrete to get good processes. We often assist in
writing a so-called dialogue-note that we are working out when we invite actors to dialogue. Once we have
come this far then, we may have to work a lot with the need. Then we provide input on how they can do it, how
can they explore the need, how can they clarify the need, etc. Then there is the dialogue, yes. So, there we
have the dialogue-note, we can help you prepare and either write a little on it or provide feedback on it, as well
as to create a good program for a dialogue conference and subsequent dialogue, so how can we facilitate that
in a good way. And here there are many ways to choose from. One can have the providers come in very early,
also perhaps in the need phase sometimes, in order to get the common understanding of the need. Or they
can be drawn into the dialogue phase. Also, we are a discussion partner along the way in the dialogue phases.
Perhaps especially important after they have gone through the dialogue phase when they are sitting there with
a lot of info and impressions and are thinking; Wow! What do we do next? So, we talk with them then and after
that, we can talk about, for instance, what can be done in the new contracts? E.g., what types of contracts can
they use? And also, on the way forward, is there a need for a development track here? If there are not any
good solutions out there yet, then we need to enter into a development phase. So, we have to discuss that
and see how we can solve it. Should we try to make an R&D contract with a vendor / supplier to develop a
solution? Should we rig it for a commercial process? We can suggest innovative partnerships as a procedure.
We got idea-competitions. Yes, so really, there are several ways to go forward. Do you need something in the
short-term, are you going after long-term development? So, there are a lot of questions here. And how might
one use the different instruments and schemes available that might fit the case or need that they are trying to
address, to provide some assistance to lubricate the process.”
Interview Norway, Female Respondent, Project manager in the Innovative procurement program
Regarding the obstacles in the development phase, the county manager provided us with a general comment: all the
time, continual obstacles that to be solved.
“It's a continual obstacle; you're going to jump over hurdles. No, but really, there are plenty of challenges on
the way, of all possible weird varieties. I don't know if I can put my finger on how many we have worked our
way around.”
Interview Norway, Male Respondent, County project manager
Then he was asked to sort them into main categories:
“So, well, you have, all these simple hurdles with the infrastructure to be able to dock these ferries, then you
have to supply power. You actually have to sign a supplier that is willing to deliver whatever equipment you
need and manage it, and you need some development in the market. And you need acceptance on all levels.
Then you need a shipowner that is willing to deliver an electrical ferry. You then need to get an operator or
administrative company that is willing to bet on it, for their tender. You need politicians who are willing to
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approve, and you need support schemes that can help you fund it by allocating some money for it. So, there
are plenty of things that are not straight forward, for sure.”
Interview Norway, Male Respondent, County project manager
The first clear success criterion was the good and early market dialog previously described in the case report; the
second success criterion was the County Councils own very ambitious climate goal with a goal of 50 percent reduction
of greenhouse gas emission by 2020, where transport accounts for about 85 percent of total county emissions. This
really made the county managers turn towards each segment.
According to the senior adviser in Enova:
“I: So, what you’re saying is that this process has been driven by an active county council in cooperation with
the technology environment of the city? R: Yes, I certainly would say that. I: So, what was important was both
Trondheim as a technology centre and the willingness of the County Council to do something? R: Yes.”
Interview Norway, Female Respondent, Senior adviser in state support agency
The third clear success factor for the Flakk-Rørvik project was the climate bonus arrangement that was placed in the
tender:
“So the climate bonus model is really a nice model, and it was sort of this carrot we put in there really because
we… So we had that absolute requirement and the fact that we decided that we should not have any
environmental criteria in the tender, because that is our assessment, and well yes it becomes problematic.
Because you see that when you set that absolute requirement that is an eligibility requirement to enter the
tender, and you make that, you have no incentive to go further, right. So, we added that climate bonus there
as a carrot instead of a stick. So, if you as an operator, during your contract time, see that you can optimize,
you can do things, you can run it better, then you will be rewarded for it.“
Interview Norway, Male Respondent, County project manager
The bonus arrangement was not a problem procurement contract-wise, and the county manager said that it was
something that was just made up and that it sounded like a good idea, and then it was mentioned to the shipowners
and operators, and they were positive, so we put it in the contract:
“They were positive. They have the ambition to cut the most emissions so. For the shipowners, it is often, in
this case actually, it’s a win-win situation. If they can run on more electricity, it will be cheaper. In addition, they
get money for it, so that is really great. In addition, for our part, we want to cut up towards to 100 percent right,
so this was an incentive. That did not have such a big risk. (…) but it sure means a little on the bottom line for
a shipowner. It is enough to mean something to the bottom line. But if you look at it from our side, the value of
the contact here is right around 2 billion kroner (200 million euros) over 10 years, and the climate bonus, the
maximum amount they can get is a total of 30 million kroner (3 million euro), so it’s not a huge sum, but it can
(…). It can be a few million a year, that you get, just like that, yes, right in your pocket without VAT.“
Interview Norway, Male Respondent, County project manager
The project manager in the Innovative procurement programme also highlighted the climate bonus arrangement in the
tender as a great innovation:
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“But what was special about this particular procurement, is that in the contract it says that during the contract
period the supplier-vendor can make sure to include ferries that emit less and less continually. So, it's not a
static solution that they've gone for. So, they managed to create a contract that allows them to include continual
technological development with respect to emissions. And that was a great innovation really in this context.
So, what I think about why it is the way it is now? It's because, OK now the technology is here, but as soon
as the supplier can offer something that is better, they will create a solution with ferries that emit even less.
So, it has to do with the [pace of] technology development.”
Interview Norway, Female Respondent, Project manager in the Innovative procurement program

Implementation Phases
The biggest obstacles in the implementation phase have been on the docking infrastructure. However, the interview
respondents did not talk particularly much about what types of setbacks and challenges, but we know that there have
been some setbacks on the docks of Flakk-Rørvik, but that they were eventually ready by January, 2019.
The main drivers and success criteria in the implementation phase that have not already been mentioned was a
surprising one that might not be so obvious; ownership, pride and a common goal and a willingness to sort things with
good intentions. According to the county project managers, these have been critically important for the success of the
Flakk-Rørvik project:
“Actually, what goes on ownership and pride. We see that now, that is it incredibly important. You notice it when
someone who doesn't quite have the ownership and then gets a little... And if someone has ownership, then it
will be good. So you want to create a showcase window (for your solution, product). All the actors that are part
of this ferry project get that showcase window. So they can point to that and say, we or I made that part or system
right there. So now, you have many that are very proud of what the work execution they have done here and
contributed to. So that is really important. Of course, there are a lot of small things that can take extra time and
so on, that are time-consuming for those who have to do it, but if they are in on it, it can work. So, it is all about
making sure you have a common goal to succeed, so the actors are united in saying that we will solve things
that come up. Moreover, that we manage to distinguish what is contractual and legal and problematic from what
is possible to solve here and now, so you just do it, note it, and sort it out afterward. So I guess one of the biggest
challenges for the project has been that sometimes someone is waiting on someone else that needs to do
something, but not telling us that they are waiting, and likewise with some legal stuff of who was supposed to fix
something and there are some conflicts, right. Therefore, things take a lot of time, and we are a bit behind on
the schedule, but luckily, this project has a good buffer, but we are eating of that buffer now that we don’t want
to eat too much off, not related to the start-up 1. January 2019, but more than we get less test-time than we
might have wanted for some stuff, because some things are not installed yet. So this project is huge, and a lot
of new things.”
Interview Norway, Male Respondent, County project manager

Results of the Implementation
As the ferry will start to operate on January 1, 2019, and this case study was conducted in late October/Early November
2018, we do not yet know the extent of success for the project, and according to the county, the ferry operations might
need to run for a full year or more before any conclusions can be firmly drawn. However, the effect on the county as an
aggressive climate actor seems to be felt quite strongly. According to the project manager, although the bumps and
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barriers were many and challenging, the project has given the county and the employees, important business partners
and other stakeholders a very good reference project that they can show off to their customers, politicians and others.
This gives the county managers hope that it is possible to be just as aggressive, perhaps even more so, on other
segments in the county transportation fleet, such as the high-speed boats. These are segments that are a lot harder to
decarbonize due to size limitations and energy requirements and might need unproven and technically challenging
energy carriers such as hydrogen/electric hybrids, but that has a much bigger technology and shipping export potential
outside of Norway.

Impact and Diffusion of Results
From the county’s side the biggest impact and spreading effects can be seen around in other counties and within
Trøndelag county, that if they managed this project, electrification on the other ferry connections would be no problem
at all, so in effect, the county started with the hardest ferry connection first. In addition, the global firm Siemens decided
to place its new state of the art battery factory in Trondheim, this is a huge decision, and not in small part due to the
fact that they provided the electrification equipment and battery systems to Flakk-Rørvik and will use it frequently as a
showcase window for their products:
“R: So when that first county contract was signed, I think a lot of heads turned and asked, if they dared to sign
such an agreement, they wonder if they could achieve it too. Moreover, it is clear that this ferry lane is really
demanding, so if we succeed here, we will succeed on all our other ferry lanes in the county. I: So this was the
crucial one? R: It's dimensional. And at the same time, it is the least economical risk, because it is so big. But
yes, there are a lot of ripple effects, the new battery factory that is established in Trondheim, it has our ferry
lane as a showcase window, if you are going to buy an electrical ferry with Siemens technology, you will be
invited to come and see it here. So, there are a lot of those types of things that many are not aware of. I: I
guess it was not a given that they would place it here, so this certainly has a business dimension. That is very,
very exciting. For you as an organization then? Do you take any experiences with you? R: Yes, it has to be
the tough project management school then. Given that we succeed, it is a danger that these development
projects gives us a desire for more. The fact that we have gone so well – I should not say it is a direct
connecting but, the fact that we have succeeded so well on the ferries could also start us on an even tougher
track for the high-speed boats. I: And you have worked a lot on that, too right? R: Yes, I'm the project manager
for that as well. So, it gives a little... I: And bring with you these lessons? R: Yes, I will bring that with me, and
look at the opportunities, because one sees that you can, if you have the chance, as a purchaser that you can
actually influence it. To change some of the attitudes around how to buy and what to buy. Because it has really
been like that, there has been a standard recipe for how to buy for many years, and now you see that it is
changing a bit. With the development in procurements. As an organization, so given that we succeed, we
might be able to change it… I: So, to be more aggressive? R: Yes, to take some risk, if you feel that you are
coming out of it with reasonable control”
Interview Norway, Male Respondent, County project manager
According to the senior advisor in the state-owned support scheme agency, the biggest impacts are that the agency is
starting to be gear much more towards market change, over absolute consumption reductions measured in terawatt
hours:
“R: I think you have to do that all the time. It's very vivid [things are always in motion], and that’s why we try to
be as much out into the market as we can, to capture how to match the programs that we have to the
challenges that constantly arise because they change so quickly. And the way we work in a market also
changes because the market itself becomes completely different. With new technology, you may have
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completely different actors. So, we will never get to the actual finish line as in now we have finally found what
is optimal. The way in which the support system works is constantly under development. And I think that’s how
it must be. I: Would you say that you are able to do that, too? Are you flexible enough to change as new
currents hit the market? R: Yes, I think so – but I also think I am biased here – But I think that we have
succeeded quite well with this, and also we have seen that our target system has changed since we were
under the Ministry of Petroleum and Energy, where we had a count of terawatt hours that would yield
consumption reductions. Then we became very focused on the projects that were supposed to lead to reduced
consumption. While now we are much more geared towards the market change goals and that we are going
to become a low emission society and how a project is contributing to developing new technologies. I: So this
enables you to have a longer planning horizon now? R: Yes, and we have to. In addition, we have to think, so
the outcome of one single project becomes less important, while it becomes much more important to assess
how much that project contributes to further development. And that affects the way in which we work, especially
in the market. So, we have many internal projects and many strategy systems, revising the entire organization,
I think we have set the new world record for internal projects in order to realign us with this new target scheme.
And that we're not done with, and I think it’s a process we're going to persist with more or less constantly.
There is a huge focus on the fact that nothing is static. And that applies to everything from new modes of work
to new action plans. I: Is your agency autonomous enough that it is not particularly affected by changes in
politics? Let's say there's a new government. R: It is a good question because we are owned by the ministry.
Also, we have a management model that works very well and allows us quite a bit of elbow room for long-term
assessments and only to the smallest extent dependent on guidance or legislation made in the Storting [the
Norwegian parliament]. And that’s worked very well. We have an incredibly good [state] apparatus surrounding
us, including bureaucrats who understand what we do and why it needs to happen this way. So, this I think we
have succeeded quite well with, and the cooperation has worked quite well.”
Interview Norway, Female Respondent, Senior adviser in state support agency
Finally, according to the project manager in the Innovative procurement program several ripple effects and in-house
experiences where observed:
“Yes, so I think it has had ripple effects both if one starts at the micro level for the Trøndelag County Council.
In terms of the fact that they saw that it was possible to do this and that we can actually do this on all the other
things that demand solutions. Also, there are ripple effects in the market, like we have talked about. Also, the
ripple effect to other county councils, as well as the Norwegian Public Road Administration, it’s a good example
and reference project, because they (County directors, etc.) meet of course, and share experiences.”
Interview Norway, Female Respondent, Project manager in the Innovative procurement program
Moreover, in their own organization, they are very much using these good projects as great examples for others to
follow and actually see what is possible if it is done the right way:
“In the programme? Yes, we are talking about the good examples, of course, we are. Every opportunity we
get. All occasions. And we are, not on this particular case, but we are trying to connect several county councils
to get them working together on things. And we do that more and more, so then we get an automatic
dispersion.“
Interview Norway, Female Respondent, Project manager in the Innovative procurement program
As a final note, the project managers stress the vital importance of flexible “innovation” funding in these types of projects:
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“I: Do you feel that the programme is well adjusted, do you feel that especially related to the ferries here, but
are you well-positioned to perform and encourage more innovation? Or do you have to adjust some of the
overreaching goals to do that? R: No.. well, we… I think that we have to try to assist in bringing down these
emissions and that we reach these climate targets in many areas. And we're going in with the process
competence we have here, in various processes. But I only see opportunities in this, to be honest. But what is
a barrier, this is of course known, but it is the courage to do so, from the client side. The support instruments
are a bottleneck now. Because we don't really have tools suitable for innovation processes. We have
instruments that are suitable for technology development, but not innovation. This becomes clearer and clearer
for me, every day. The Research Council is not suitable for innovation. It is suitable for research! But we're not
done with the innovation then. Research is desperately important, but we are not done with innovation at that
stage. I: Can you give us an example of what would have made a difference then? R: Yes, there have to be
flexible means that need to be available when we (the innovator) need them. So we cannot have an application
that you apply for funds, so you have to spend a lot of resources on, and it takes a year before you get it. Then
it’s too late. When the air goes out of the balloon, it’s gone. I: So when the possibility space is there? R: Yes.
When the possibility space is there. When the actors are at that point. When the need is there. And very little
funding goes to the client side. We have some, but it's little. It goes to companies, and that is very good, but
they are completely dependent on it being a context or market for innovation, to solve something. (…) R: But
it is clear that you do not have to blame the instruments. The most important thing is that there is a willingness
in those organizations who want to achieve something and that they do it in the right way. So, if they think that
Ok, let’s spend 10 million on this development to develop it for us here now, and we pay for it, it will pay off in
the long run. So in that way, it’s mostly about the willingness to commit. Because I'm telling you, the public
sector is not poor. The municipalities are not poor. They waste so much money; they buy things they can’t
use, they don't know what they buy. And that there are no questions about! So, there are no such logical
correlations on that. And somehow, they don’t see what their funds could achieve.”
Interview Norway, Female Respondent, Project manager in the Innovative procurement program
On a final note, just recently the Norwegian Public Roads Administration awarded the ferry operator Nordled (the
operator behind MF Ampere, the worlds’ first fully electric ferry) a developmental contract for the first hydrogen-electric
ferry on the ferry connection between Hjelmeland-Nesvik-Skipsavik in Rogaland county in southwestern Norway. From
2021, the ferry is expected to sail half of the time on hydrogen and the rest on energy from batteries charged from the
dock.

Suggestions and Recommendations


Clear and ambitious climate goals, and emission targets sets precedence and a vision for the future
This creates predictability for the business sector and suppliers. Companies that want to compete in a world with
more ambitious climate goals will have to shift and adapt their strategy, business, products, and services
accordingly. In the public sector, clear and ambitious climate and emission goals anchor decision-making
processes for local and regional politicians and their employees, such as county and municipal public procurers.



Dialogue, conversation and cooperation
Between the public and the private sector is vital for finding good solutions. Together, by establishing a good
dialogue, the public sector can create demand and open markets for greener solutions from the private sector,
through the public procurement process and R&D contracts. Early engagement with the relevant stakeholders and
market actors helps to facilitate good dialogue over what types of opportunities and solutions are possible.
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Ambitious and courageous public procurers
Businesses and industry are in most cases ready to take on the challenges of decarbonizing the economy, but
there has to be a demand for these new solutions. In this way, the role of the public procurers is ever more
important, as they can provide the demand and open up new markets for these solutions.



Flexible funding for innovation for business and procurers
Most of the support schemes go to business, and while that is good, only a small percentage goes to the procuring
entity. This could result in risk-averse public procurers that stick to sub-optimal solutions that they know and are
comfortable with:
a. Flexible “innovation funding” – The need for flexible funds in critical phases of the project / technology
development phase – If companies have to use a lot of resources to apply for support scheme funding
down the road, it does not help these actors out when they need it.
b. More innovation- and development funding efforts focused on the procurer side, as most of the support
scheme funding goes to the business side – We need both.



Identifying national competitive advantages in the energy transition
Norway sits on the entire value chain for a green shift in the maritime sector. Norway has the potential as a leading
maritime nation, backed by ambitious political will and an innovative and disruptive industry, to embark on a new
green industrial adventure in the maritime sector with a large export potential globally.
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3.2.4

Eco-Mobility Project (Germany)

Description of the Actual Problem/Idea/Case/Project
Fossil fuels are finite, as well as their use damages the climate and leads to other devastating environmental damage.
Besides lignite and coal, it is mainly the use of derivatives of oil in transportation which substantially contributes to the
worldwide CO2-emissions. Even though cities only cover 2% of the planet’s surface, they are home to 75% of the
world’s population and they are responsible for 75% of our CO2-emissions (Anderson and Galatsidas, 2014;
Greenpeace, 2016). Therefore, in the fight against climate change, it is of great importance whether and how these
conurbations face the challenge of a fundamental energy transition. Mobility will have a decisive role in this, because
CO2-emissions in the transportation sector are increasing more rapidly than in any other field, while progress is slower
than in most other fields (Fenton, 2017; Sims et al., 2014). However, this indicates that great potential lies in this field,
for example in electric mobility (Löschau et al., 2017; Nationale Plattform Elektromobilität (NPE), 2018).
For instance, in 2010, the transport sector caused almost a quarter of the total global energy related CO2 emissions,
with about 80% from road vehicles (Sims et al., 2014). A study, including the assessment of 107 German cities found
that 64% of the total NO2-emissions are produced by road traffic (Löschau et al., 2017). While introduction of Low
Emission Zones in cities such as Leipzig has led to significant improvement, scientists continue to warn about the
harmful effects of the statutory limits for NO2-emissions that are clearly undercut on a regular base (Löschau et al.,
2017).
In order to reduce emissions, extending environmental friendly transport, improving air quality, mitigating climate
change, generating new jobs and businesses and reducing dependency on fossil fuels, new mobility solutions are
required (European Commission, 2018a). At present, German cities are still far from realizing the goal of sustainable
mobility.
The Transformation of Copenhagen, Münster, and Amsterdam into cycling cities (Pucher and Buehler, 2008; see also
Fenton, 2017) or the increasing demand for electric cars in Norway (Figenbaum et al., 2014; Klöckner et al., 2013)
show that a change towards cleaner transportation and healthier cities is possible. Accordingly, e-mobility has an
immense potential in addressing the above mentioned problems and contributes to a fundamental shift (e.g., NPE,
2018). However, a major obstacle thwarting the energy transition seems to lie in the inadequate infrastructure, for
instance a non-standardized and complicated billing and charging system (e.g., Bayram et al., 2013; Biresselioglu et
al., 2018; Haddadian et al., 2015; Jin et al., 2013; Steinhilber et al., 2013), which in turn has a negative effect on the
range (Dong et al., 2014; Franke et al, 2012). Considering these circumstances, the European Commission has
undertaken a number of steps to address this issue over the last years.
The trans-European transport network (TEN-T), for instance, is Europe’s transport infrastructure backbone, bearing
the responsibility of setting standards for transport infrastructure to ensure it is efficient, smart and sustainable
(European Commission, 2018b).
In 2015, the Energy-Union-Strategy has been passed, followed by the Paris agreement in December 2015. In July
2016, the Strategy for Low-Emission Mobility came into force, and in April 2018, new rules for cleaner and safer cars
were introduced (European Commission, 2017). Additionally, various guidelines and laws have been adopted on a
national level, including those contributing to the implementation of standardized billing and charging systems
(Ladesäulenverordnung III, 2017).
Germany welcomed the chance of promoting the aim of an energy transition. In the course of the national conference
on strategies for electric mobility in 2008, different approaches were discussed that led to the proposal of a national
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development plan for electric mobility (since 2017 in phase III; Bundesministerium für Bildung und Forschung (BMBF),
2011; NPE, 2018).
The goal is to establish climate friendly energy and traffic politics to enable transport without CO 2-emissions, based
on electricity from renewable resources and to establish Germany as a leading market and provider of electric mobility
(BMBF, 2011). The catastrophic impact of Fukushima in 2011 further strengthened the declared goal to fulfil these
aims (keyword: premature nuclear phase-out; Bruninx et al., 2012; Glaser, 2012). The progress report 2018 (NPE,
2018) shows that Germany was indeed the first country worldwide to establish a nationwide charging network
alongside highways consisting of more than 400 charging points. Overall, the energy network for charging is
considered to be sufficient. It is expected that the market development will continue to rise until 2025 (NPE, 2018).
Furthermore, the German Government recognized that the implementation of the National Development Plan for
Electric Mobility (BMU, 2009) required a concerted action of all actors concerned. For this purpose, the National
Platform Electric Mobility (NPE, 2018) was established, including representatives from politics, business, academia,
municipalities and consumers.
Since 2009, measures to prepare the market were taken, one of which is the so called “showcase of electric mobility”
(“Schaufenster Elektromobilität”; Sächsische Energieagentur, 2014; Schaufenster Elektromobilität, 2015). This project
tested how suitable the linkage of electric vehicles to the energy-providing infrastructure is for everyday life, and at the
same time, the awareness for electric mobility was created among the population (BMBF, 2011). These showcases
were characterized by a large number of electric vehicles (cars and motorbikes) in the model regions, which lead to a
broad publicity effect. Insights from these model projects were analysed and used for further development in the field.
TT has been one of these model regions since 2010.
TT is one of the fastest-growing cities in Germany. Continuous population growth and the resulting increase in the
total number of jobs and commuter traffic present new challenges for urban and traffic planning. To maintain and
assure the quality of life, the city is in need of highly functional urban spatial design concepts of mobility, according to
the city councillor for building and construction (Dubrau, 2018).
To meet these requirements, a variety of actions were taken during the last decade. In order to improve air quality
according to the EU-limits, regions in Germany that exceed the limits for particulate matter and nitrogen oxide in the
air are marked in air adherence maps. The city of TT received an air adherence map in 2009. As one of the most
important measures, an environmental zone was introduced in 2011. Only vehicles with a “green label permit” are
allowed to drive within this environmental zone, which covers 62% of the city’s area. Vehicles marked with a red or
yellow permit are banned from this area. The goal of this intervention was to improve air quality by only allowing lowemission vehicles (lowering the particle and NO2 pollution) and to accelerate the modernization of the vehicle fleet,
which actually was achieved (Löschau et al., 2017). Despite legal requirements, the NO2 limits of the EU for the
protection of human health were not met in the environmental zone in TT. It is not the environmental zone, but the
increase of traffic intensity in TT, that is responsible for the increase or stagnation of the NO2-emissions as a main
source of roadside NO2-pollution (Löschau et al., 2017).
A real problem solution can only lie in consequently turning away from fossil fuels and moving towards transportation
options with fewer emissions. Since 2010, TT is a model region for eco-mobility and as such already involved in a
large e-mobility project aimed at establishing (a) a network of charging points and (b) barrier-free access to charging
systems, and also (c) the expansion of the municipal e-vehicle fleet (Friedrich, 2016; Sächsische Energieagentur,
2014). TT’s Public Utility (Utility Provider TT) and TT’s Transport Services (TTer Verkehrsbetriebe) are the driving
forces behind this project.
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Since 2017, the city of TT has also been a partner in the project DEvelopment of sustainable MObility management
in European Cities (DEMO-EC Interreg Europe; Garavaglia et al., 2018), which has set the goal to integrate a traffic
management system into urban development and planning by 2021. Within this project, best practice examples of how
to find ways to implement environmentally friendly mobility strategies are analysed, exchanged and shared between
the partners. Besides reducing traffic, bike and pedestrian traffic and the expansion of electric mobility are seen as
possible solutions.
To sum up, it can be stated that a significant system change is required, if humans seriously want to reduce climate
change and assume environmental responsibility. Apart from a general shift to climate-resilient economy and smart
energy technologies, electric mobility offers a high potential for meeting our European climate protection targets. A
high rate of e-mobility requires, among other features, an extensive infrastructure of charging stations and a
standardized billing system. In order to investigate whether these preconditions will actually lead to a higher user rate
a case study was conducted. Using the example of the city of TT, the implementation process of charging stations at
regional and later supra-regional level, from gathering ideas, planning, decision-making, implementation up to
evaluation, was explored.
As a decisive player in implementing a (supra-)regional charging infrastructure for electric mobility, TT’s utility provider
was chosen as the target group for this case study. Besides the actual energy supply, the company also offers a
comprehensive package of diverse services related to energy for customers with real estate or in business as well as
public clients.
Interviewee 1 is head of the department for operational management, including the operation of charging infrastructure,
the instruments and meter data management, as well as the individual billing, for example for heating or operating
costs in electric mobility. He has worked in the utility industry, with subsidiary companies or rather their legal
predecessors since 1993. Since October 2016, he has worked on energy solutions with the Utility Provider TT.
Interviewee 2 was project manager with the public utility company, and led several electric mobility projects since 2011.
Within the framework of different incentives from the federal government he led up to six projects in the field of electric
mobility at the same time, including “Schaufenster Elektromobilität”, targeted public relations and the expansion of
charging stations. He is currently working at TT’s Transport Services.
Interviewee 3 is a project engineer and the coordinator of electric mobility in planning and realizing the charging
infrastructure. He has worked with the Utility Provider TT in the course of a study program since 2010, and his current
position is in the field of energy solutions.
Within the overall goal of expanding e-mobility in Germany, the interviewees stressed the importance of supra-regional
charging stations that are standardized and easily accessible. They report that within a framework of different support
programs (see also Friedrich, 2016) Utility Provider TT were entrusted with the implementation of a public infrastructure
for e-mobility since 2010.
Initially, a number of providers were on the market, offering charging stations with different and non-standardized
technologies, which was not user-friendly. The search got underway for a simple, lower-cost and more user-friendly
solution.
“In 2010 we built up the first charging stations that were accessible with our own charging card.
Since 2013, the first roaming systems were founded, most of them joint ventures with large energy
providers and automobile manufacturers. We then conducted some market research and joined
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the Intercharge network. Firstly, because it is one of the largest players on the market and secondly
because we are regionally close to their joint venture partner BMW.”
Interview Germany, Male Respondent, Project Engineer and Coordinator
Moreover, the question has been raised whether Utility Provider TT should expand their services in TT for external
(non-resident) users, or allow their customers to use charging stations outside the city.

Analysis of the Existing Alternatives
The supplier was selected, because they submitted an offer with a range of advantages: They invented a huge
European e-roaming platform, which supports international and interoperable charging of electric vehicles. This allows
electric car drivers a convenient way to charge at charging stations throughout Europe, regardless of the operator.
Since 2014, this system is available at around 50% of all public-access charging stations located in Germany.
Negotiations are currently being held with a variety of other European charge points. Alongside economic
considerations, it was a further step closer to the objective to extend the range of (supra-)regional users. Currently,
external users are able to charge their e-vehicles in TT. At the moment, the Utility Provider TT is working on solutions
to simplify the billing system, that way open supra-regional charging points to their TT- based customers.
The interviewees were also asked about how they perceived the low-carbon energy transition and how they considered
the importance of the low-carbon energy transition with relevance to their project. In general, the energy transition is
considered as very important in the context of e-mobility, and there is agreement that both fields should develop hand
in hand. However, there is also awareness about the difficulties and measures required for this purpose, namely: A
legal framework, simple and highly efficient technologies, a sensible linkage between energy transition and e-mobility,
and policy acceptance.
“I think that the energy transition can only work, if the linking of different fields is successfully
mastered. Successful in this case and to me means efficient and also acceptance based. We
need to have simple services and technological interfaces and solutions that are still being
developed. We also need legal requirements. So, there are many different necessities and
framework conditions. In the end, there will also be new markets. […].”
Interview Germany, Male Respondent, Project Manager

Development of the Roadmap and Solution Approach
The roadmap was planned in close consultation with all parties involved, starting with manufacturers, backend
operators, IT-specialists, project managers from the field of electric mobility and the supplier. Utility Provider TT
ensured that the necessary framework was given. In addition, there were trainings in advance and a firmly defined
roll-out process.
Thus, all start-up challenges (e.g., technical problems at the stations like instable communication between vehicle and
station) have been overcome.
To ensure and assess the effectiveness of the charging system, controlling and monitoring systems have been set up,
which also allow to compare the competitiveness of the current and different providers and systems.
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“The roaming platform itself stores all data on all transactions by users. There, every charging process
is registered in anonymized form of card numbers – with time of the transaction (at the start and the end
of the charging process), the duration of the process and the amount of energy that was used. So, we
can assess every charging process and download the data sets at any time.”
Interview Germany, Male Respondent, Project Engineer and Coordinator

Implementation Phases
The implementation process included several phases. In a first step, negotiations with the supplier have been
conducted, followed by an initial testing phase in collaboration with the University of Applied Sciences in TT, which
was the system operator at the time. Once the systems were fully tested, they were made available to the public.
The first few years were a challenge, as there was no provider-independent system and a variety of provider standards
had to be integrated within a common background system.
Most obstacles were difficulties linked to hardware and IT-based problems. In close cooperation with the university,
these issues could be solved.

Results of the Implementation
There was a general consensus among all interviewees that the project had been successful for all stakeholders and
that the expected goals were generally met. In this regard, a growing market, including a wider range of users and an
increased user rate and acceptance, a broad publicity and marketing effect were mentioned.
“Very good. In the current situation, the solution serves our needs very well. We are registering a
constant rise in the user rates and capacity of the charging infrastructure. We were able to significantly
expand and strengthen our standing as a professional solution provider and operator of charging
infrastructure, our back-end-system and as a partner for other providers and end users. So, for us the
implementation of this solution has proven successful.”
Interview Germany, Male Respondent, Head of Operational Management Department
“Well if you look at our system – it works. There are no emotions involved. It is a standard process just
like any other process. Because we bet on the supplier early on and they are the leading accessing
system in Germany today and now are even available Europe-wide, I need to say: We did everything
right. If we had bet on another company, we probably would have had another system change after
two years. That would have cost a lot of money or resources. So, this was a good decision.”
Interview Germany, Male Respondent, Project Manager
Furthermore, these measures could increase customer acceptance, which also means an increase of a general
acceptance of e-mobility.
“For the users of electric cars, we could establish an easy access to the public and semi-public
charging points. Through this, the flexibility and certainty of the users to be able to charge increased
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and that is an important contribution to the acceptance of electric mobility. This on the other hand leads
to a rise in demand for vehicles. That is good for the automobile manufacturers, but also for the city of
TT with its climate goals. We are making an important contribution to further implement these. And for
us as operators, a higher utilization is of course a large economic gain.”
Interview Germany, Male Respondent, Head of Operational Management Department
The most important indicators for measuring the success are market growth, customer feedback and the controlling
system (e.g., number of charging transactions, increase in energy consumption), which are continually analysed.
Additionally, market analyses are conducted on a regular basis, including customer and provider information.
These interview results are further reinforced by additional information provided by Utility Provider TT (Friedrich, 2016).
For instance, there has been a continuous expansion of the network and an increasing consumption at charging
stations since 2010 (Figure 13).
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Figure 13: Absolute annual consumption in kWh at charging stations in TT by Friedrich (2016). Copyright 2016 by
Utility Provider TT.
Moreover, the payment and billing systems were constantly optimized and simplified, which led to an increase in the
usage rate. Currently, there are 67 charging stations available, which can be operated using the electricity ticket, the
TT charging card and different vehicle-electricity-contracts from the Intercharge network.
Through the simultaneous development of a communal vehicle fleet, 120 vehicles were funded by the different subprojects (70 directly through Utility Provider TT), more than 650.000 kilometers were driven and more than 100 tons of
CO2 were saved locally. The vehicles are reliable and popular with the users, which in turn increases the acceptance
of e-mobility in general. Because of the linkage with the system, the charging stations in TT are listed in various
directories online and are therefore accessible for a large community of users. In order to foster the expansion of the
network, Utility Provider TT and more than 50 partners from different fields (science, economy, operators, politics, etc.)
work together. Regarding the per capita use, TT has a relatively strong position compared to other German cities
(Friedrich, 2016).
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Impact and Diffusion of Results
Participants agreed that the early market-entry of Utility Provider TT resulted in a competitive advantage. Overall, the
interviewees view future developments in TT in a positive light, provided that the total market of e-mobility grows
steadily and some regulatory problems will be solved.
“I hope the long-term effects will be positive. It depends greatly on how the market for electric mobility
grows as a whole. If there is fertile ground, and there are signs that we are at the tipping point to a large
market expansion when a few regulatory problems are solved and we build a positive business case
for public charging infrastructure. Then I think the long-term effects will be very productive.”
Interview Germany, Male Respondent, Project Manager
“We joined the system relatively early, at a stage were the investment costs were still manageable. At
this point in time, if you want to join as a new partner, the initial costs are relatively high and that is
only worthwhile if you bring a large number of charging points into the system. We were able to use our
membership to the system now, to offer white-label solutions for smaller infrastructure operators, so
that other stations and operators use our system access.”
Interview Germany, Male Respondent, Project Engineer and Coordinator
“We were relatively early to implement a system, which has reached market relevance in the past
years and is developing with new demands in an area that is still innovative and evolving. For me that
means, that I cannot make a long-term prognosis. I think that technologically we are still very far in the
beginning and we must stay agile and flexible in shaping our environment. We have a good basis on
which we can build and we must keep evaluating whether we still have the right solution and how we
have to set ourselves up in the future.”
Interview Germany, Male Respondent, Head of Operational Management Department
All interviewees are sure that the experience gained from this project will be highly valuable in the future.
“We have set a foundation with these electric mobility projects, in many ways. For example,
acceptance with our staff, figuring out technological solutions, positioning on the market,
building up a positive image. I used to say we investigate and develop the entire creation of
value except for the topic of automobile manufacturing. And I think the projects were closed
positively. Now a house is being built on the foundations that we laid but what that house will
look like in the end – that is in the hands of those who are now the decision makers and the
market.”
Interview Germany, Male Respondent, Project Manager
At the same time, it is considered that supra-regional charging is becoming increasingly important, and that the
overall network is inadequately spread throughout Germany. This would require broadly based systems and ideas
to support further expansion and development.
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Suggestions and Recommendations


Measures for increasing customer acceptance
E-mobility is a very significant concept in terms of energy transition. Actions for publicity and marketing that
emphasize the relationship between e-mobility and energy transition will increase customer acceptance, translating
to an increase in e-mobility practices.



Extending the charging infrastructure
The charging infrastructure, is one of the most significant barriers in more widespread use of electric vehicles. On
the other hand, the high investment cost of charging stations slow down the establishment of a wider charging
infrastructure. Any policies or schemes that promote the extension of the charging infrastructure would increase
the use of electric vehicles and thus contribute to energy transition.



Industry-academy collaboration
The development and standardization of technologies for electric vehicles is one of the main drivers of e-mobility.
Currently, there are significant issues such as battery technology, charging technology, use of alternative materials.
The support from academics on these issues would provide contributions and decrease the time-to-market of the
technological advancements in these areas.



Standardization
The current charging stations are developed by different companies and have different and non-standardized
technologies. This brings in compatibility problems for the electric vehicle users. Standardization in this respect will
serve the electric vehicle users and provide a common platform for more simultaneous and faster development
opportunities by different companies.



Funding opportunities for electric vehicle initiatives
The electric vehicle market including those of charging equipment and charging stations has high initial costs.
Increased funding opportunities in this sector will help increase the use of electric vehicles.
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3.2.5

Energy Self-Sufficient Housing Company (Finland)

Description of the Actual Problem/Idea/Case/Project
This case study focuses on a housing company in Tampere, Finland. This housing company comprises one apartment
building built in 1980. It has reached an age when major renovations were required in order to be able to manage
housing conditions and their costs. The housing company has carried out an extensive and possibly unique combination
of energy efficiency measures in combination with transitioning to using primarily house-scale renewable energy. In
particular, they have been able to achieve self-sufficiency in heating, and agree Finland’s first two-directional district
heat contract, which means that they both sell and buy heat from local utility’s district heat network. In the process, this
30-year-old building was transformed into a plus energy house. Furthermore, the actions have cut the carbon footprint
of this building by 85% from 2010 to 2016, after which they moved to carbon-free electricity and further cut the foot
print. However, the driving motivation for these actions was to reduce housing costs and dependence on the local utility,
while the reduction in emissions followed as a result. This is an example of best practice in how cost consciousness in
energy consumption resulted in a cut in emissions, simultaneously increasing living comfort by cooling, and led to a fullscale energy transition in this initially ordinary apartment building in Finland.
This originally district heating served building carried out an extensive list of energy efficient improvements of central
heating, heat recovery, lighting and water service system. At the first stage, windows and exterior doors were changed,
and the attic insulation layer was improved. Water saving faucets, exhaust air heat pumps to recover indoor heat, and
solar collectors were installed in the building. Hallway lighting was upgraded to LED lighting. Finally, ground heat and
cooling heat pump, sewage water heat recovery heat pump, and electricity generation with solar panels were added.
The operation of energy generation and consumption of the entire system is observed and controlled through a remote
monitoring system, which any authorised user, e.g. members of board, can use to observe real time heat generation
and consumption in the building. In addition, the housing company has installed some electric charing bollards for cars.
Therefore, this case study presents all technological foci of the ECHOES project.
The residents of the building are apartment owners and shareholders in the housing company. The law governing
housing companies dictates that an annual shareholder meeting appoints a board of directors, who are responsible for
managing the housing company. Housing companies with several apartments usually hire a professional building
manager to take care of administrative tasks and manage maintenance works.
In this housing company, the local utility was an important partner and stakeholder in the energy refurbishment process.
The local utility played an important role in taking the forerunner position in two-directional district heat, which naturally
is an advantage to them in terms of image and expertise. Other important stakeholders have been smaller companies
which provided renewable energy technology and expertise in energy management. EU-project financing was a
supporting stakeholder and enabler giving access to funding, but also an impediment when it objected to some actions
that the company sought to carry out. The city of Tampere was the local seat of the project organization and provided
administrational support in the EU-GUGLE-project. In addition, VTT provided expert services e.g. analysing in energy
demand, appropriate efficiency measures and refurbishment costs.
In this case study, three members of the board of directors were interviewed about the extensive energy efficiency
improvements carried out in the housing company. The interviewees include the chairperson of the board, the vice
chairperson and a regular board member. The two first were long-term residents and board members, while the third
was both a recent resident and board member, respectively.
The chairperson of this housing company appears to be the driving force of the actions taken in the building. He seems
to be both very dedicated and energetic. In addition, he seeks a certain level of independence for the housing company
that he has directed for ten years. He has given several presentations about the actions and measures taken in the
building, and therefore his interview and presentation are very clear and detailed. The chairperson explained that
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initially, they wanted to improve energy efficiency to save costs and have only recently realized the significant energy
transition they created in their real estate. In addition, he stated that the energy projects have taken considerable amount
of his time and effort, which he would not have been able to give unless retired.
The second interviewee is a long-time resident, a board member for ten years and the vice chairperson. He has lived
in the house since it was built in 1980, andacted as a janitor during four first years. Along the chairperson, he seems to
have influenced the housing company’s energy transitions process more than other board members have. He appears
to be less apprehensive toward the local utility than the chairperson is and expresses the contentment of the senior
residents. There is an impression of high level of trust both within and toward the board, which probably has eased
decision-making for the refurbishments. The third interviewee supported this view.
The third interviewee has lived in the building only for one year and is the newest board member. He is also a safety
manager, a mandatory position that has to be filled by the housing company. This interview gives an impression that
the refurbishment projects seem to have been so firmly in the hands of the central figures, that other board members
and residents are not equally well versed in the details. However, the housing company is benefiting greatly both
economically and regarding comfort, which interviewee 3 regarded as a benefit compared to other houses.

Analysis of the Existing Alternatives
The energy efficiency measures and renewable energy production have been carried out in three stages in the housing
company studied. The measures were carried out in a specific order, which is recommendable to perform energy
efficiency measures, starting out from simple low-cost measures, accumulating savings and proceeding to invest in
more energy efficiency (Motiva Website, 2018a, 2018b). The measures of the first stage included refurbishments and
additional insulations. In the second and third stages, the housing company participated in an EU-financed project that
engaged cities from several European countries to carry out energy efficiency improvements. In these latter stages,
energy saving, and renewable energy technologies were installed.
The chairperson and the vice chair stated that their goal is economical and comfortable housing. They explained that
based on their long-term experience in managing this building, they had a clear understanding regarding what measures
should be taken. When asked if they had different options, the vice chair explained:
“Basically, we knew rather clearly what we wanted to do, and then set out to carry it forward. We have already
been around these things for a while, so we did not have any vain hopes. We knew what we wanted and what
we should do.“
Interview Finland, Male Respondent, Long-term Resident Board Member and Vice Chairman
“The costs of a housing company are the reason why we started to think and do these things. Why is there
such a heavy taxing on housing? Why does a housing company pay value added tax of the energy it buys?”
Interview Finland, Male Respondent, Chairman of Board of Directors
The chairperson questioned and continued:
“Much can be saved, but usually everyone calculates how much was the earlier consumption and how much
is the new one. However, thinking a little bit differently, how much we can save purchased energy, and energy
in general. Usually we measure kilowatt-hours per floor square meters or air volume in cubic meters, it is an
option. Then there is financial calculation I can see all the time, daily and monthly, how much we are receiving,
or annually from remote monitoring. But annually, the easiest way is the profit and loss account, where you
see what has happened, and then compare to figures of previous year, or the budget of the same year.”
Interview Finland, Male Respondent, Chairman of Board of Directors
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The interview of the chairperson and the board member 1, the vice chair, indicate that the first energy refurbishments
in the housing company were based on immediate or impending needs, along with other maintenance measures. The
first actions include refurbishments that are typical basic energy efficiency measures in mature buildings. The type of
measures recommended are, e.g. in energy efficiency certificates for buildings: adding insulation to base floor, ceiling
and exterior walls, replacing windows and doors with modern ones, updating thermostats and balancing in-building heat
distribution water flows and ventilation. Balcony glazing was renewed, and the rest of the apartments acquired the
glazing as well by joint purchase, as they also affect energy saving. During this phase of improvements, the measures
were based on regular long-term maintenance planning. These measures are important at present to modernise
buildings, since building codes have been more negligent of energy consumption during the past decades, and the
energy efficiency of older buildings tends to be low.
After the refurbishment of the exterior, the board members had further plans and interest to carry out energy-related
improvements in the building. When asked about the reasons that convinced them pursue more and larger renovations,
the vice chair stated that there were no particular problems in the house. He explained that expenses have to be kept
reasonable, so that it will be economical, comfortable and safe to live in the house. This balance has been the main
driver of the refurbishments implemented in the housing company.
At the same time, there was an ongoing infill development project in Tammela district of Tampere city. The vice chair
recounted:
“I and the chairperson were participating an information event, and this EU-GUGLE–project came up there
(EU-GUGLE Project, 2018). In that, the EU finances 50 per cent of the expenses of the renovation. We needed
to find potential for at least 50 per cent saving of the original cost, in order to be accepted to that GUGLE. We
examined if we could save 50 % of the expenses, and our calculations showed we could. Therefore, we applied
to EU-GUGLE and were accepted. Here from Tampere only eight housing companies were accepted, and we
were one of those who managed to get in.”
Interview Finland, Male Respondent, Long-term Resident Board Member and Vice Chairman
There were eight cities around Europe participating in the EU-GUGLE project, including Tampere from Finland, focusing
on the Tammela district. The city of Tampere managed the project locally. Regarding participating in the EU-GUGLE
project, the vice chair explained that some major refurbishments were carried out, regardless of possibilities for support,
namely renewing the ventilation equipment, while district heat exchangers had already been replaced once before.
However, with the EU-GUGLE project that provided addition financing, the process transformed into an all-around
refurbishment. The chairperson stated also that it was not yet necessary to carry out all the measures in EU-GUGLE,
but as the result, the maintenance fee in the housing company is now lower.
The chairperson and the vice chair made the project plan, based on their knowledge of what was needed, and wanted
for this housing company, and they were able to make the plan without external help or consultants. It is not often that
board members are able to dedicate as much time and effort into planning, but as the chairperson and the vice chair
were already retired, so they had this opportunity.
The required 50 % saving involved saving from costs of original energy consumption before actions within the project.
They had to show with calculations that there was a possibility to cut the costs of energy consumption by 50 %. If these
conditions were fulfilled, it was possible to be accepted to participate. Another condition for participation was an
obligation to disseminate the results to all who are interested.
In the process, the two active board members were obliged to inform other members about their intentions. The rest of
the board reacted positively, and since all plans were well justified, they were accepted unanimously. As the next step,
the approval of the shareholder meeting was needed to proceed. Since the shareholder meeting holds the highest
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decision-making power in a housing company, it was not possible to take the project plan any further without a
confirming decision of the shareholders meeting. There seems to have been no particular concerns, either within the
board, or on behalf of shareholders, when participation to EU-GUGLE was introduced. Rather, the board members
report about very positive experiences and enthusiasm. When inquired if there was not any discord the vice chair
admitted:
“Well, every house has one or two residents, so we have here two families, who sort of questioned whether
that the EU will exist to pay the grants, that the whole thing is impossible. But there it is still. ”
Interview Finland, Male Respondent, Long-term Resident Board Member and Vice Chairman
The vice chair described:
“I have to admit that it was all, rather effortless, especially regarding this EU-GUGLE 1, it rolled very easily.
Neither with this one carried out this year, were there problems in accepting it”.
Interview Finland, Male Respondent, Long-term Resident Board Member and Vice Chairman
However, the chairperson recounted:
“It was complicated to get ground heat, sewage heat recovery and cooling accepted. EU-GUGLE
recommended solar energy, electricity and to refurbish lifts. In that event I said, I knew how much lift
refurbishment would cost, so if you expected to get savings from that, the payback time would be 350 years,
at least. It was difficult. But we tried to push it, and finally got an acknowledgement we would be allowed to do
as we had planned.”
Interview Finland, Male Respondent, Chairman of Board of Directors
Air conditioning is often considered to be wasteful energy use, but in ground heat and cool, the heat collected from the
building in summer is used to charge the ground heat well. Further, addressing cooling needs in buildings is an important
part of climate change adaptation in Finland as well (Publications Office of the EU, 2018).

Development of the Roadmap and Solution Approach
The chairperson recollects:
“We got accepted to the EU-GUGLE project, so we decided to install heat recovery from exhaust air. The heat
exchanger was replaced once more at this stage. Solar heat collectors were installed on the roof, to produce
heat. It was an experiment; 10 square meters only produces some 7 MWh (megawatt hours) per year.
In the bottom-floor garages, more insulation was added. Then the windows of that business wing of the building
were refurbished. LED lighting was installed in the corridors. Then, we installed constant pressure valves to all
taps. It decreased our water consumption by 17 %, and then we still added remote monitoring.
These was what could be done at that point. It would have been possible to increase insulation to exterior
walls, but they are all intact, so that would never pay pack. But the old powered roof ventilators were replaced
with heat recovery units.
LED-lights, motions sensors, here in ground floor staircase. Electric bollards for car heating got timers and four
charging bollards for electric cars were installed. For electric cars we have slow charging bollards, that meter
the consumption, but we don’t have electric cars yet.”
Interview Finland, Male Respondent, Chairman of Board of Directors
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The vice chair speculated that, without the EU-GUGLE grants, the company would likely not have started renovations
on such scale. However, they found the 50% grant sufficient for the extensive renovations that were carried out. They
had long been considering ground heat. Ground heat would have been a good fit for the housing company a lot earlier,
expect for the action ban concerning the required construction in the area.
The chairperson reported that in the EU-GUGLE project in 2017, other European cities were still just getting started,
which resulted in a one-year extension to the whole project. This situation gave this housing company a second
opportunity to pursue their plans. Between 2014 and 2017, the city of Tampere had lifted the ground heat ban as well
in the district were the building is located.
‘Another recommended measure was to refurbish lifts. However, lift refurbishment would not pay back in this
company.”
Interview Finland, Male Respondent, Chairman of Board of Directors
This housing company presents an unique achievement in Finland, and possibly in Europe, of a two-directional district
heat contract with the local utility, both selling and purchasing heat. Board member 2 explained the situation:
“We found out, that after we carry out these investments, we won’t be able to use as much energy as is
available for us here. Then at some point, Tampere Utility was involved, and that’s how it started, that they
could buy this house’s excess energy, just as a pilot. It is all new, that housing companies would sell heat. The
district heat company is usually the one that sells, and not the houses.”
Interview Finland, Male Respondent, Short-term Resident Board Member
The chairperson presented the heating figures of the housing company, including all heat sources of the building
(Interviewee-Chairperson). The initiative towards heat sales came about when they realized that in summer time, they
would produce heat beyond their own consumption needs. After discussions with the local EU-GUGLE project manager
in Tampere the utility offered to buy the extra heat and reached an agreement with the housing company about pricing
policy as well. The housing company still has the possibility to purchase district heat, while they sell heat and have an
electric boiler as well. However, they anticipate that if there should be some disagreement with the utility, they would
manage without purchasing district heat.
The chair and the vice chair seem to have different perceptions about how the contract for two-directional district heat
was reached, in addition to a different mindset regarding the local utility. The vice chair portrayed the chairperson as
very cost conscious. This observation was reflected throughout the chairperson’s interview, which conveyed the
impression that he is keen to conserve the finances of the housing company. The chairperson viewed the local utility
as something that is pursuing to increasing costs to housing companies to augment its’ revenue. The chair was satisfied
with the new contract, but he did not give the utility much credit for it. Rather, he explained that the utility had to be
persuaded to propose the agreement, while the vice chair appeared to think that the utility offered a two-directional
contract from pure interest, to gain experience. The impressions here is that either the chairperson is still much deeper
inside the contracting, and the vice chair conveys a casual rather than concerned attitude or is not willing to take the
conversation into more details.
The chairperson explained further, that the local energy utility has repeatedly increased the price of district heat during
the last decade. There have been changes in the price structure of district heat, meaning the utility increased prices
four times during 2011-2012. After this, a change in the pricing structure followed, with a shift to seasonal pricing. In his
opinion, these actions are penalizing the housing company heavily. In 2017, their base charge increased further 70%
and energy price decreased 10%, so at that point the base charge for the housing company was under 50% of total
cost. In the wider picture, in 2017 the base charge of the local utility became based on two components, firstly heat
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energy consumed, and secondly heat power, which is depended on the highest annual heat demand and the respective
maximum volume flow required to carry it (Tampere Electric Utility, 2018). Therefore, it affects housing companies
differently, depending on their size and heat sources. For this housing company, this year (2018), it has been over 70%
and expected to rise, regardless that the housing company is trying to get the cost with own heat production. The
chairperson remarks that this is how the utility secures its’ summer time revenue, while the utility publications say that
in total, accumulated power based charges in year 2017 decreased (Tampere Electric Utility, 2018).

Implementation Phases
The first round of refurbishments, under the leadership of the interviewed chairperson, were carried out as customary
at the own expense of the housing company (Interviewee-Chairperson).
First round of refurbishments, 2010-2012
• Refurbishment of windows and balcony doors 2010
• Replacement of thermostatic radiator valves 2010
• Adjustment of heat distribution lines 2010
• Adjustment of ventilation 2010
• Replacement of cold water main line on ground floor 2010
• Renewal and complementary installation of balcony glazing 2012
The first stage of refurbishments as participants in the EU-GUGLE project were carried out in 2014. These
refurbishments included the following:
The second round of refurbishments, 2014
• Heat recovery from exhaust air
• Renewal of heat exchangers
• Solar collectors 10 m2
• Renewal of garage doors (8 pieces)
• 50 mm of insulation added to garage ceilings
• Refurbishment of windows in business addition
• LED-lighting with motion sensors in staircases and carport
• Constant pressure valves to all taps
• Remote monitoring
The second stage of refurbishments in the EU-GUGLE projects were carried out during the extension of the EUGUGLE project in 2017.
The third round of refurbishments, 2017
• Ground heat and cooling
• Heat recovery from sewage water
• Solar panels
The chairperson and vice chair explained that they had goals for the house, and learned many things themselves, but
they also sought help from experts, when they needed information they did not already know. They admitted that there
was no particular engineering expertise within the housing company, they just had a great curiosity, and it was enough
to achieve the goals that they knew what they wanted for this house, and what could be done. However, they describe
clearly and self-confidently their ideas and objectives. Regarding financing matters in these large refurbishments, the
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chairperson reported that he was able to manage them due to his commercial background, and the vice chairperson
explained there were no concerns about uncontrolled expenses, because;
“… the chairperson is very cost conscious and knows how to bargain.”,
Interview Finland, Male Respondent, Long-term Resident Board Member and Vice Chairman
which they have found to have a big difference on expenses.
When asked if there were any problems or surprises then along the road, the board members brought up contracting
issues. The housing company made a turnkey contract with full responsibility for heat recovery from sewage water,
from engineering plans to operational implementation. However, results were not as expected.
The chairperson explained that in the latest project, the main contractor challenged the housing company on
responsibility for costs. He described how the contractor had made mistakes in the excavation for the heat recovery
from the sewage water, and when they had to excavate the well again, they wanted to reclaim the cost from the housing
company. He was unyielding about where the responsibility lay:
“When they themselves made mistakes in their planning, so that they had to change the plan, it’s not our fault
but theirs, and they are supposed to bear that responsibility also.”
Interview Finland, Male Respondent, Chairman of Board of Directors
For the vice chairperson, recording problems during the interview lead the loss of part of the discussion on this topic.
However, the vice chair expressed that for the contractor as well, not everything was necessarily known in planning.
He was willing to admit that all this was a new, and a rather overdemanding contract for the contractor as well.
“Well, it’s up to just one person there. Yet we are working things out after all. I don’t want to get into detail
though.”
Interview Finland, Male Respondent, Long-term Resident Board Member and Vice Chairman
According to the second board member, the board has had disagreements with the main contractor. The chairperson
clarified that so far, the financial clearance for the works completed one year ago was still open, and it was being
negotiated between the lawyers of both parties.
When asked if these problems have affected the board’s work, the second board member said:
“Surely the chairperson has lost his night’s sleep and been stressed and that kind of trouble, but the board has
functioned normally regardless of that. Of course, it occupies us, almost always there is something that needs
to be discussed. But it’s something to expect, this is a pilot case after all.”
Interview Finland, Male Respondent, Short-term Resident Board Member

Results of the Implementation
This housing company has been a pioneer in implementing several technologies, and the successful cases are many.
One of the most successful choices was installing exhaust air heat recovery in 2014. The chairperson recounted:
“We imagined that heat recovery from exhaust air would save us perhaps 30 %, but it saved 50 % in money.
District heat consumption decreased over 70%, so that while electricity consumption increased, total energy
consumption decreased 62%.”
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Interview Finland, Male Respondent, Chairman of Board of Directors
Ground heat with individual apartment cooling was installed in 2017, and the following summer of 2018 proved it
successful as well. The chairperson related an anecdote:
“One elderly couple lives in stairs (x). We didn’t see them for a long time and when I finally saw them, I asked
where they have been. They replied: “At home in the cool”. When it was 30 degrees outdoors and this house
would have heated, it would be above 30 inside, but it was something 25. It eased their life a lot.”
Interview Finland, Male Respondent, Chairman of Board of Directors
Remote monitoring of building energy is used by the company that installed it, in addition to the board members who
monitor it actively. They consider it necessary for getting information on energy production, equipment malfunction and
maintenance mistakes, in a system as complicated as the energy sources used in this building.

Impact and Diffusion of Results
Overall, the media visibility of this housing company has been wide, comprising of about 40 media appearances. In
addition, the chairperson has given talks and trainings about the subject in many cities. The vice chair admitted that
these tasks have largely fallen to the chairperson. The two-directional district heat contract with a local utility was made
in 2017, and as the first contract of this kind, the news about it have been published widely. Further, the local utility was
able to get pioneering experience in managing two-directional district heat, and the company offering remote monitoring
for building energy systems received an important and widely publicised reference for their work.
The housing company has also created a significant reduction in their carbon footprint. The carbon footprint of the
housing company has decreased from 160 tons of CO2 in 2010 to 25 tons in 2016. The chairperson estimated that since
ground and sewage heat were employed after that, in 2018 the footprint will sink to a few tons, and after a recent switch
to a hydropower contract, in 2019, it will be near zero.
Board member 2 related the energy transition of the housing company as very positive. He expressed confidence in
that it increases the attractiveness of the housing company.
“A small maintenance fee is what I see as the most important result. On the other hand, it’s quite satisfying
that a calculation shows that we have a small carbon footprint.”
Interview Finland, Male Respondent, Short-term Resident Board Member
After depreciation, the saving of the housing company will be significant, and the maintenance fee will be low. The only
concern, according to him, are technical matters, because it is a complicated system. There were still adjustments to
be made in the system, to improve performance and achieve optimal operation and heat generation.
“Someone said there is no other system like this in the Nordic countries, one that would actually get paid.
There are systems that are able to transfer heat to district heat system, but to be compensated by utility. There
are no other as far as I know.”
Interview Finland, Male Respondent, Short-term Resident Board Member
According to the board members, a hybrid energy system, which consists of multiple energy sources, is more
demanding of maintenance companies, building managers and cooperation partners alike. These partners would need
to develop capacity. The chairperson describes the building manager as a bystander, not involved on the technical side
in any way, while the vice chair clarifies that the building manager has always delivered when asked to do something,
but the board has decided to keep a tight budget and has not involved the building manager at every possible occasion.
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Regarding the maintenance company, the time has passed them by according to the chairperson, implying that
maintenance staff are not up to date in managing new technology.
“When we started getting these, they should have trained people to use, see and know about these systems,
but they can’t be allowed in our heat distribution room now.”
Interview Finland, Male Respondent, Long-term Resident Board Member and Vice Chairman
The board members agree that district heat systems, as a large and costly infrastructure, will likely continue to exist in
the long-term. However, they anticipate that there will likely be a higher number of smaller producers in the future, and
the role of the district heat company would be to function as a manager of system and small producers’ interactions.
Board member 2 speculated the future of district heat supply further:
“On the other hand, one must ask how the district heat is produced in general. This may touch more the
strategy of the Utility. Of course, temperatures and such have been agreed upon, like what is the temperature
of water whose transfer to the district heat network is allowed. So that if all housing companies did this, would
the water be so hot that it would serve, say industry or some special units’ needs, the temperature in network
- would it be hot enough anymore?”
Interview Finland, Male Respondent, Short-term Resident Board Member
The situation where a housing company generates and sells heat also affects the company’s position regarding taxation.
Customarily, housing companies have only managed expenses. It is still very new, that a housing the company begins
to produce revenue, and therefore, this is a novel situation at the national level. The chairperson discussed the situation.
“Now, we’ll also have to pay VAT for the energy we produce, but again, thinking about this equipment we use
to generate and sell energy, we are using all of these equipment. In principle, we should be able to reduce all
of their costs from taxes. A certain part the energy goes to our own consumption. And the chief economist of
the Finnish Real Estate Union will come and see our house. And I am also member of board in Pirkanmaa
branch of the national real estate union. Tomorrow, we will have a board meeting after this visit, and he (the
chief economist) will talk there about real estate taxes.”
Interview Finland, Male Respondent, Chairman of Board of Directors

Suggestions and Recommendations
Residents’ active involvement:
There is nationally organised energy expert training available, which guides ordinary, interested people in managing
energy efficiency in housing companies (Motiva Website, 2018c). In the case study house, there were several persons
who had participated the training already, and are therefore informed about energy efficiency in housing. In addition,
more residents were joining a new round of trainings. This creates a well-grounded understanding for energy efficient
living that is motivated by the results achieved in lowering maintenance fees.
Developing a culture of trust:
The board members appear to be dedicated to managing the housing company for the benefit of the residentshareholders. The residents have been interested in the energy efficient projects of their real estate. They have been
satisfied with the results, which have significantly reduced maintenance fees in the long term and probably therefore,
they trust the board to make well-informed decisions. The shareholder meetings are the place where the majority of the
information is given to the residents in this housing company. The board members related that there is much discussion
in the shareholder meetings about the energy system of the building, and the stages of the renovations.
PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

173 of 253

Legal responsibilities:
As well as a collective, a housing company is a formal social unit under Finnish legislation, with clearly defined
resposibilities. These responsibilities include equal treatment of shareholders and good management of the company’s
property and finances. The board of the housing company in this case study has taken the management of the property
and finances to the level of excellence. As the chairperson related, he perceives that the level knowledge is on a very
good level in this company, due to various trainings the board members have taken.
The board of this housing company has had clear goals for managing the property. They have aimed at balancing
comfortable living with reasonable costs. Reduction in emissions became apparent to them only later. This in a case
that shows that people are persuaded by to make economical rather than environmentally-benign motivations. However,
when these aspects coinside, this case shows that the results are very effective in reducing emissions. This is significant
in particular for a large group of people, for whom additional cost for climate benign actions in their daily living is beyond
their means, no matter how urgent the actions.
Build on long-term experience:
An observation arising from the interviews is that the two active board members were so confident and determined in
their goals and plans, that they were able to reject alternatives offered by the EU-GUGLE project, and were doing so
on financial grounds. In addition, the results they achieved in the housing company have been so significant, that they
show the decisions were well justified. The confidence that the chairperson and the vice chair expressed, regarding
understanding the building and what needed to done there, seems therefore warranted. The lesson to learn is that it is
important to know the building or building group well before embarking on major energy efficiency measures. Building
managers and property maintenance cannot really have a better understanding of a building than an active occupant.
Furthermore, the appropriate energy efficiency measures should relate to the long-term maintenance plan, which is one
of the legislated responsibilities of a housing company as well. Therefore, an external consultant may be helpful, but is
not able to replace the long term experience that can be gathered within the real estate.
Detailed planning and careful contracting:
Regarding the implementation stages, the chairperson admitted that if they repeated the whole process, they would do
purchase planning first, and the works separately from planning. Separating the stages would avoid the issues that
resulted from a turnkey project, where the mistakes in planning carried over to the excavation without critical
examination of the design between the stages.
Board member 2 would advise other housing companies considering something similar to pay attention to contract
bidding. When implementing energy refurbishments and renewable energy installation, all purchases and contracts
should be carried out with thorough examination. A bid should be detailed, the bidder should understand exactly what
they are bidding for, and the conditions of the contract should be unambiguous, including details on all responsibilities
of each partner.
Educate housing managers and property maintenance:
According to the board members, a hybrid energy system, which consists of multiple energy sources, demands more
from maintenance companies and building managers. These partners would need to develop capacity. In this study,
the housing company had not involved the building management and maintenance professionals actively. This may
mean a lost opportunity regarding learning from experiences, and the impression is that this might have resulted keeping
a tight control of the energy renovations. Possibly some more openness toward professionals could have produced an
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even wider beneficial cycle. Building manager business and maintenance service persons also need training to expand
their capacity to manage more advanced technology as well as conventional.
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3.2.6

Netnographic Study on Online Communities and E-Mobility (Norway)

Introduction and Overview
This report serves as a documentation of data collection activities for the netnographic study in the ECHOES project.
Through applying an integrated social science perspective of central socio-cultural, socio-economic, socio-political, and
gender issues, the ECHOES project aims to provide a deeper understanding of issues concerning energy transition
and an important basis for identifying the factors that influence individuals and collectives in their energy choices and
how social acceptance of the energy transition can be achieved in Europe. Knowledge from social media will help
understand the resistance of some groups and the acceptance of new technology in others. Based on the study,
suggestions and recommendations for improving our understanding on factors driving energy choices and behaviour
will be provided.

Netnography
Netnography is an online ethnographic method that focuses on social interaction and internet behaviour of individuals.
The term netnography was coined by Kozinets (1998) and is also known as digital anthropology, webnography or cyberanthropology (Horst and Miller 2012). Netnography is based in the analysis of digital traces people leave when
participating in social activities on the net, such as contributions to discussion forums, Facebook or Instagram entries,
or tweets. As a method, netnography will be explored in this study in order to identify its advantages and disadvantages
in studying energy choices related to the micro level.
The use of netnography as a method will provide invaluable insights regarding public debate and attitudes toward
electric mobility. The data collection activities for the netnographic study will be focusing on gathering data from two
Norwegian Facebook Pages. Facebook as a social platform has several advantages, including a large number of
members and a unique window into online community discussions that have been archived from the moment the group
was created. In particular, we look at two Norwegian cases with divergent perspectives on electric cars. The first case
looks into the communication and activities of an online community that has a positive orientation towards electric
mobility. The second case examines the voices against electric mobility and the type of concerns that they raise. Norway
is a leading country when it comes the uptake and use of the electric mobility technologies and therefore, a good case
to learn about citizen’s attitudes towards climate policy and technology and the kind of issues and concerns that triggers
or hinder acceptance. The results of this study will also contribute to the triangulation of results using the other
methodologies in the project.

Methodology
The overarching theme of the study is “online communication on electric cars in Norway”. The initial step was to identify
the source of online information. For this study, Facebook was selected due to the interest in online community
behaviour and communication. Although Twitter is also considered a good source of data, as it is based on interests or
topics, while Facebook is based on people and the interest group they create, thereby adding the “community” aspect
to the topic. Moreover, the selected platform enables sharing of various types of data such as videos, links, photos, and
has a larger number of active users (1.15 billion).
The criteria set for selecting which groups to study met two requisites: (1) a relevant position in the Norwegian public
debate around electric mobility, and (2) exhibits a significant level of activity (at least 100 posts).
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The collected data and notes related to the research questions:







What is the main purpose of the selected site/online community?
What do the users/members of the site share in common?
Which phenomena are prevalent in the selected data sources within e-mobility?
What are the individuals saying about e-mobility? How are they expressing their beliefs/point of view
(use of emoticons/voice/illustrations/photos)? Which factors affect their behaviour?
Are there unusual or interesting observations from the site?
How do factors like technology, regulations and culture influence their stance on e-mobility?

Data was collected through descriptive text and screen capture. The main topic of the post was written and later grouped
into categories and entered in an Excel sheet. After qualitatively analyzing the data, the findings were used to provide
suggestions and recommendations for a better understanding of the factors driving collective energy choices and
energy related behaviour.
A description of netnography´s advantages and disadvantages will be provided followed by some suggestions for further
study.

Case Studies
Electric vehicles enjoy special advantages in Norway. In June 2001, the Ministry of the Environment published a white
paper on the Norwegian climate policy which specified that the taxation policy has been changed in favour of electric
cars. The removal of the one-time fee or purchase tax on electric car sales in July 2001, and the investment tax in
February 2002, resulted to the reduction of the total price for purchasing electric cars by 25%. In addition to this, the
annual tax was reduced and is now per 2019 removed completely for electric and hydrogen cars. Moreover, electric
cars could drive in collective lanes (bus lanes), did not need to pay toll fees, charging fees at municipal charging stations
and parking fees in municipal parking areas. The tolls for electric vehicles are being reintroduced in Bergen and Oslo
in 2019, although fees will be at discounted prices, following the 50% rule agreed upon by Parliament that counties and
municipalities cannot charge more than 50% of the toll fee for fossil fuel cars. Electric cars represented 31.2% of all car
purchases in Norway in 2018. Although there has been a significant increase in the purchase of EVs, only 7.2% of all
privately-owned cars are electric. Diesel cars make up 46,4% of the total number of private cars in the country. With
this context as departure point, the study selects and examines two cases: the first one is an online community proEVs; and the second one is a group against EVs.
Case study 1: pro-EV community
The first case is a Facebook group for a specific district on the west coast of Norway. District X electric car interest
group was created in January 2014. Since the activity level is significantly lower compared to case study 2, posts from
2014-April 2019 were included in the data analysis. The number of posts were counted manually, and data collection
included evaluation of interaction through emoticons, comments, likes, shares, and content type and topics raised.
Aim of the page:
A group created for people living in District X who are interested in electric cars and everything that has to do with EVs.
Analysis of the activity: By April 24, 2019, group members totalled 169. There are 126 males and 43 females. There
have been 751 posts since the group started with 167-107 views per post. The highest level of activity was during the
initial year. The members of the group are located primarily in Norway and communication is in Norwegian but
incorporates words and spellings characteristic to that region on the west coast. There are links to videos and sites
outside Norway (Sweden, USA). The level of activity in comparison to Case study 2 is significantly lower, usually with
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less than ten comments and likes. Less than 10% of the group actively contribute to its content with the rest of the
members categorised as “lurkers”. Posts and comments from male members outnumber the corresponding activities
by females.
Analysis of the content:
Cover picture: Four electric cars charging at a parking area. Although the group was initially created for locals from
District X, members from neighbouring districts and locals from the district who moved elsewhere are also members.
The administrator mentioned that the site could be shared to all EV-interested individuals. The members comprise of
electric vehicle owners, soon-to-be EV owners, and others have unspecified information regarding EV ownership.
Common to the group members is their positive attitude towards electric cars.
The most common issues and concerns raised by those who are positive towards electric mobility are the following:


Charging and charging stations – A majority of the posts were concerned with charging stations. Issues related
to charging stations include reporting to the group of where new charging stations will be built or which charging
stations are open for use. They also mention areas needing charging stations such as by the stadium, the hotel,
and the mall. They also inform the group of stations which are not functioning. Others ask about where the charging
stations are at a specific route (from A to B). Types of payments (subscription, per charge, free), companies
providing charging stations and the price for charging. Some mention that they have actively lobbied for charging
stations at a specific area and encourage others to do so. Another brought up the funding from Tesla Owners Club
Norway. Other topics include differences between specific charger and cable types and other charging solutions.
In some cases, they take complain that the charging station is blocked by an EV that is not charging and other
times they complain about being “ICEd”, the term for an internal combustion engine type of car parking in a space
meant for charging electric cars. These complaints are often accompanied by photos of the said car, with their
plate numbers exposed or a link to a printable sign for the user to inform the car owner of the incident. At one
point, some suggested that they could “get back” on these people by deflating their tires or mentioning that next
time there is a municipal event, they can do it at the gasoline station instead of blocking the charging stations.
Another problem was identified as “charging sabotage”, where someone has maliciously unplugged their charging
vehicle, something that they also coined as “charge envy” or “EV hostile”. Others ask about certain chargers,
unsure of whether some stations are for public use or for private companies only. In addition, communication
problems between the car and the charging station were brought up. They also gave kudos to the city council for
the additional charging stations.



Electric car brands and experience – the group was initially dominated by owners of a certain electric car model.
The other car brands were also discussed. Others ask about the disadvantages and advantages of one car over
another. These include issues of luggage space, car insurance, battery capacity, range, temperature and season
(winter vs. summer), costs, and questions related to brand-specific problems (e.g. wheels, rust, lights, Japan or
UK made models, regulations for chargers). Some mention which electric car model they have seen on the road
or which electric car brands they have tested. Some also mention their perception of certain cars (“Model A is too
small for a family car, brand B as too expensive, and model C as too “special” looking for average people. Model
D was referred to as a “middle class” car while brand B as an “upper class car”). They also provide links or
information of TV debates or features on a certain car brand. They also raised the issue of long queues for ordering
cars and the cost of repairs (e.g. screen/monitor of the GPS).



Electric car myths – the group also shares links or photos of articles on electric cars and their environment
friendliness. They are negative towards articles that say that electric cars are not environmentally friendly. They
also debunk other myths such as the fire hazards related to driving a car and charging indoors (such as a basement
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parking area). Another posted that their EV has reached 100 000 km without any battery malfunction, running out
of energy, without encountering any fire hazard and underlining that the predictions were wrong.


Electric car incentives – the group also discuss about the incentives and post news articles about those
complaining about electric car privileges. An example of this is a newspaper reader complaining about the loss of
income from free EV bridge passage. As a way of protesting, they gave away cigarettes to sympathizers. A photo
of a ro-ro ferry ticket showing 0 NOK charged for transport of an electric car was posted and the same user posting
years later a photo of a ticket paying for an electric car. Some also discuss about whether parking privileges have
changed. They also talked about politics and news related to politicians going back on their promises such as the
ferry ticket. Some mentioning that EVs should also have discounted EU control fee since it is good for the
environment. A photo of diesel spillage on the road was also uploaded.



Environment and green energy – issues regarding local air quality was pointed out and the benefits of driving
with an EV. Some of them also indicated positive attitudes toward green technology such as thoughts on installing
photovoltaic panels in their house. While another indicated that the negative attitude towards EVs indicates a
general negative attitude towards similar technology by saying “looks like electric car haters are also electric plane
haters.” Others considered purchasing a second EV. An illustration of fossil cars polluting the environment was
also posted. There was also an invitation to the group on an event showcasing electric busses. They also talked
about off-peak charging practice and “balancing the grid for the future”. They also mentioned how good driving
feels when it is running on clean energy.



Offline interaction – the active participants indicate that their interaction goes beyond online boundaries. They
have, on several occasions, organized a meet-up at a certain charging station to discuss their interest on EVs and
other things. A post also inquired of a person willing to help a couple inexperienced in using charging stations.
Another was requesting to borrow a cable from an owner living in the district since the individual would be in that
area during a trip. The members also wanted to “promote” the use of EV and hoped to do so by increasing their
visibility through driving together. Some of the members also attended a large event promoting electric cars. A
Korean TV network also filmed volunteers from the group regarding their special on EVs during the winter.

Content types used:







Photos
o Newspaper article photos (on charging points)
o Screenshot of mobile phone apps (map of charging stations, payment app)
o Signage
o Receipts and toll bills
o Cars parked without charging
o Invitation to join the electric car owners´ association
Illustrations
o Comic strips on energy consumption, air pollution
Links
o News articles
o Youtube videos
o Electric car owners´ association
Text, emoticons, likes
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Case study 2: anti-EV community
The second selected Facebook group was ‘Go to hell with you EV’. The Page was mentioned in the media several
times as one of the leading groups against electric mobility – particularly the target are electric vehicles. The group had
a wide audience and published entries regularly. The interaction with the group was limited to reading the posts and
data collection. Due to the volume of contributions, the study was limited to posts published between April 2018 and
April 2019. The study has been carried out without informing the Page’s administrators nor contributors. For this reason,
the name of the Page has been changed and data will be presented in a way that preserves the anonymity of
contributors. Number of posts, engagement (number of likes and emoticons, comments and shares), type of content,
as well as, main topics raised were registered manually.
Aim of the page:
The group was formed to serve as a forum to share discontent regarding the privileges that electric vehicles enjoy in
Norway.
Description of results:
Analysis of the activity: By April 23th of 2019, a total of 28957 people liked the page and 29271 people followed the
page. The page was created on September 12th, 2014. The name of the group has not changed from the beginning
nor has the page merged with other pages (combined its followers with another page). The primary country location of
people managing and participating in the page is Norway and main language is Norwegian (although there are links to
Swedish, American and German, Dutch websites and newspapers articles).
From April 23th, 2018 to April 23th, 2019 there was a total of 457 posts. All of them generated significant engagement
in forms of reactions like likes and emoticons, comments and shares. June 2018 was the most active month with a total
of 54 entries and April 2018 the month registering the least with only 10 posts (the study does not examine entries
before April 23th).
Analysis of content:
Cover and profile pictures: A traffic jam, the public transport lane is full of electric vehicles. It is written: 25 years is
enough! Stop the special advantages now! Get the electric vehicles out of the public transport lanes! Both the cover
picture and the profile picture show the public transport lane full of electric vehicles in a traffic jam.
Purpose of the page: According to the administrator/s, the page is for those who wish that electric vehicles, and all their
unreasonable advantages, would go to hell.
Activity: The level of activity of this page has been very high since its creation and stable over time. Posts are published
almost every day by the administrator/s (on average, the administrator/s publish 38 posts per month), and every single
post has engaged a significant number of people reacting and commenting to it. The great majority of posts are liked
or reacted to (emoticons, comments and shares) by over 100 persons. Just seven posts have not been shared at all.
Comments also include those from people who disagree with the page’s vision. The amount of posts published in the
news feed by people other than the administrator/s is even more voluminous than those published by the page. The
latter comprise both entries in line with the page’s visions as well as pro-electric mobility contributions. The news feed
shows only the page’s own posts (post from others do not appear automatically in the news post, but one can see them
by clicking on one side of the page). A great many contributions from others (as well as commentaries) are from people
in favour of electric vehicles. Due to the enormous volume of data, the analysis has been narrowed to page’s own posts
in the news feed during the last twelve months.
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The page’s netiquette style could be depicted as irreverent and provocative. The administrator/s often insult(s) and
ridicule(s) those who drive electric cars, politicians and climate researchers. Yet the administrator/s do(es) not delete
pro-electric cars comments nor blocks posts in the page’s news feed. The arguments behind the content published may
appear driven by irrational hate. Yet, this investigation argues for a closer look to better understand their opposition. To
do so, the study examines (1) most repeated issues and concerns raised in the debate (2) engagement and (3) type of
content.
What are the issues and concerns that trigger resistance and hinder adoption and acceptance of electric mobility
technology? Some of the most repeated themes in the newsfeed are described in the following.


A certain luxury electric car brand’s limitations – the administrator/s do(es) publish all sort of negative
information about the company’s finances, management (specially focusing on the controversial figure of its CEO),
technical and operational challenges, and car user’s problems. For instance, the newsfeed has often posts about:
long waiting list to purchase; reparations’ delays; safety concerns related to ignitable components and automation
features; discontent from drivers; high costs related to maintenance, reparation and insurance; range limitations
due to cold temperatures and roof racks; critiques to new models’ functions and performance; and arrogance of
its drivers and other unacceptable behaviours.



Electric vehicles challenges and problems – other electric car models are also the target of many critiques.
The most discussed shortcomings and challenges are: very limited range capacity, especially with low
temperatures; charging issues such as lack of or damaged infrastructure, sabotage incidents, excessive duration
and increase in electricity prices; batteries components harms i.e. child labour in the cobalt industry, high level of
CO2 emissions when considering batteries’ lifetime and waste management; higher maintenance, reparation and
insurance costs; higher incidence of accidents in electric vehicles and other safety issues; and limited
technological development in the field in the last years, which leads to electric vehicles still not being a functional
technology specially in terms of range capacity and charging times, and very limited offer in the market (few
models).



Diesel cars – the newsfeed contains many posts in favour of diesel cars. In these, diesel cars are usually
portrayed as cheaper to drive, having better quality, longer lifetime, and being a more robust technology. There
are also pieces arguing that diesel cars are more environmentally friendly than electric one (lifecycle assessment).
Articles discussing improvements in the diesel technology are also linked.



Profitability – Many posts question the electric car as being a good economic choice for two main reasons. First,
that an increase in electricity prices makes the use of electric vehicles not cheaper than diesel cars. Second, the
limitations regarding electric vehicles’ lifespan decrease the value of the car more rapidly than fossil cars.



Issues questioning the environmental friendliness of electric cars – two main concerns are raised, namely,
electricity sources and carbon footprint calculations. Regarding the former, many of the entries question the
environmental friendliness of a technology, i.e. electric vehicles, that uses electricity that can be produced by no
green means: for instance, by nuclear power and coal. The administrator/s post(s) several pictures of electric cars
being charged with diesel generators to illustrate the point. Some posts also show opposition against wind energy
projects ‘to produce more electricity for electric cars’, raising nature conservation arguments. The second set of
concerns relates to carbon footprint and what to include/exclude when calculating CO2 emissions of electric versus
ICE cars. Many posts argue that electric cars are less environmentally friendly than fossil ones when lifecycle
assessments are carried out, due to shorter lifespan, and recycling and reuse limitations, especially when it comes
to batteries.
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Electric car drivers – the administrator/s often insult(s) them and point(s) their lack of driving skills, arrogance,
and anti-social behaviours such as parking in the wrong places, and free charging in community or public facilities
and other recreational houses. They are referred to as idiots and parasites due to alleged greediness, and the
reasons behind the choice of electric car are mistrusted (no real environmental concern, but purely for economic
gains).



Hate promotion – this category comprises entries inviting to have a hostile behaviour towards electric car drivers
and/or making them ‘feel ashamed’. The language used in these posts are clearly offensive and negative phrases
are coined to discuss the electric mobility phenomenon. For instance, environmental concern is usually referred
as climate fever, climate virus and climate hysteria; electric car drivers as idiots, fools and parasites; and politicians
as environmental hysterical politicians. Other terms that are used often negatively are ‘range and ‘charge anxiety’
and ‘charging crisis’, to refer to electric car drivers’ traumatic experience of electric vehicles’ limitations and lack
of infrastructure. Finally, there are many news and pictures about the iceing phenomenon, i.e. events in which
angry fossil car drivers blocks electric vehicles’ – specially luxury electric cars’– charging spots.



Hidden agenda – many posts show mistrust regarding environmentally friendly policies and politicians. They
argue that there are other reasons behind decisions rather than environmental concerns such as personal
interests, lack of understanding, lack of knowledge, incompetence.



Privileges for electric cars – Such advantages are portrayed as unreasonable and unfair, raising questions of
equality and social justice. The most citied ones are free parking, both in public and private parking facilities; best
parking places nearest to shops; free toll plazas, subsidies and no taxes (for instance for studded tires); permission
to drive in public transport lanes; and sponsored electricity to charge. The newsfeed contains many links to news
and opinion pieces about the cease of the special conditions for electric cars.



Local actions’ limited impact – several entries argue that Norway has a small percentage of the total of CO 2
emissions in the world. Therefore, the impact that electric mobility policy in Norway may have on global emissions
is very limited, and thus, there is no reason to continue with it. The administrator/s often ridicule(s) and portray(s)
those in favour of climate policy as naïve, and their aim to ‘save the world’ as absurd. The news feed also includes
more general climate change scepticism posts in which human’s contribution to global warming is questioned.
Another important set of entries in this category emphasizes the lack of similar electric mobility policies in other
countries as the evidence of its wrongness and lack of effect. For instance, several posts inform that the majority
of electric cars are sold in Norway. Thus, the so-called green revolution is not really happening, since China,
Sweden and USA are not following (special focus on these countries). In fact, several entries report that Swedes
are selling their electric cars to Norway.



Urban planning issues – another set of concerns often raised in the newsfeed are related to the issue of
urbanism. The are several entries linking to opinion pieces and/ or news about electric car’s challenges for urban
life, for instance: electric cars increase overall traffic leading to more traffic congestion; electric cars do use same
space as a fossil car; and electric vehicles’ policy draws on individual mobility instead of collective mobility
solutions.



Ethical and moral considerations – several entries raise ethical and moral concerns such as the use of infant
labour in cobalt extraction for lithium batteries, and inequality causes for the special conditions enjoyed by electric
cars in Norway.
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Electrification of buses – in the last months, there is a growing number of entries discussing the electrification
of public transport’s high costs and the lack of appropriate planning.



Similar causes – the newsfeed comprises references to similar groups or causes such as the ‘yellow vests
movements’ in France.

The list described above provides insights about the types of issues and concerns exposed by the page’s
administrator/s. Yet, are all the themes equally important in the public debate around electric mobility? Since the
analysis is just focusing on administrator/s post, it can be interesting look at the Page members’ reactions. Which are
the themes that raise more opposition? Looking at the engagement generated by the posts and the themes can be a
suitable manner to better understand the opposition phenomenon.
What kind of engagement do the posts generate? A detailed analysis of reactions, comments and shares is out of the
scope of this study due to the voluminous amount of content. Yet, the study provides an overview of engagement by
looking at entries triggering maximum and minimum engagement by month. Maximum engagement is defined as the
highest sum of responses, whether in terms of reactions (likes and emoticons), comments and/or shares. Therefore,
the three engagement types are considered equally important. On the contrary, minimum engagement is the lowest
sum of responses. Female voices seem to be largely underrepresented in the debate since most of the responses are
coming from men.
April 2018: A total of 10 entries were published in the page by administrator/s
The post that triggered a higher number of responses was a link to an article from a local newspaper arguing that diesel
cars are more environmental than electric ones in lifecycle assessment (due to among other things, lithium batteries)
with a total of 966 likes and emoticons, 236 comments and 151 shares. On the other hand, the entry that generated the
lowest number of responses was a link to an article from a Swedish digital newspaper reviewing negatively a luxury
electric car model with a total of 118 likes and emoticons, 33 comments and 18 shares.
May 2018: A total of 30 entries were published in the page by administrator/s.
The post that engaged the most was a map showing the percentage of diesel cars sold the year before vs. electric
vehicles in each European country. The administrator claims that Norway is alone in their pro-electric mobility policy.
The map was shared previously by a person and the administration/s share the link to the person’s new feed. The data
showed in the map was taken from an NGO producing statistics on transportation. The entry got a total of 505 reactions,
99 comments and 321 shares. On the other side of the engagement spectrum there was a link to a digital newspaper
on a luxury electric car company’s management of problems with its newest model with only two reactions and one
comment. This is the minimum engagement registered in the study.
June 2018: A total of 54 entries were published in the page by administrator/s.
A link to a conservative magazine reporting on the increase on electricity prices which makes diesel to be a cheaper
option was the post with the highest number of responses. The administrator/s argue that electric car drivers should be
worried since they will pay more and have a car of inferior quality than those driving fossil fuel vehicles. The post
generated over 1k likes and emoticons, 248 comments and 433 shares. On the other side, a link to the digital version
of a newspaper reporting on the traffic authorities’ (Norwegian public roads administration) intention of investigating an
incident with a luxury electric car involved got the lower number of responses, concretely, 35 likes and emoticons, 20
comments and 4 shares. The administrator points a potential ethical dilemma that automation features can lead to.
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July 2018: A total of 37 entries were published in the page by administrator/s.
The post that has generated the lowest engagement is a link to an economic magazine that question some of a luxury
electric car brand models’ promises. 48 people reacted to the post, which was commented 28 times and shared 7 times.
In contrast, the maximum engagement is generated by a picture of a newspaper article informing about a pilot project
banning the use of public transport lanes by electric cars in a Norwegian municipality. The administrator/s describe(s)
such a project as reasonable. The post got a total of 622 likes and emoticons, 105 comments and 68 shares.
August 218: A total of 48 entries were published in the page by administrator/s.
The most engaging entry registered this month is a picture of an old car with some words written on the trunk: ‘Keep
Norway clean, scrap a luxury electric car!’ with 1.4K reactions, 81 comments and 244 shares. The post with the lowest
response of the month was a link to a car magazine that reported the paradoxical situation of a luxury electric car
company with bad finances while its value was increasing in the stock market. The post got 18 likes, 65 comments and
1 share.
September 2018: A total of 32 entries were published in the page by administrator/s.
A link to an article in a conservative magazine criticizing Norwegian climate policy and politicians, especially the special
advantages for electric vehicles, has gathered the highest number of responses with 428 likes and reactions, 151
commentaries and 403 shares. While on the other side of the engagement spectrum, a link to a digital newspaper’s
article about a lawsuit against a luxury electric car company’s CEO only received 28 likes and emoticons, 19 comments
and 2 shares.
October 2018: A total of 20 entries were published in the page by administrator/s.
The post that engaged the most is a link to an article from a car magazine about the low number of electric vehicles
outside Norway had 826 reactions, 331 comments and 370 shares. The administrator introduced the link with a critique
to Norwegian electric mobility policy. According to the administrator, the high percentage of electric cars in Norway
compared to other places is a sign of the Norway’s error in pushing for electric mobility. The post gathering the lowest
number of responses is a link to a digital newspaper discussing the higher costs of electric vehicles repairs with a total
of 84 likes and emoticons, 49 comments 16 shares.
November 2018: A total of 46 entries were published in the page by administrator/s.
The post that generated more engagement is a link to an article about an electric vehicle debate in the local newspaper.
The piece reports several negative opinions about the privileged situation that electric cars enjoy in Norway, as for
example, the exception of paying the studded tire tax. The post got 599 reactions, 308 comments and 389 shares. On
the other side of the engagement spectrum is a link to one of the main Norwegian broadcasters’ website reporting about
a scandal generated by the launching of a new electric vehicle model. The post got 49 reactions, 13 comments and 7
shares.
December 2018: A total of 40 entries were published in the page by administrator/s.
The post that has generated most responses is a link to an article from a newspaper’s website about the years’ Nobel
Peace Prize laureate’s criticism of industries using cobalt, such as the electric car industry. He condemns the harmful
consequences that the cobalt business is leading to child labour and war and that he appeals for the moral and ethical
responsibility of those using the mineral in batteries. The post got 735 likes and emoticons; 240 comments and 452
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shares. Similar news appeared repeatedly in the page, yet not generating such a response. The post engaging the
least is an event shared from a pro-electric car Facebook Page inviting to do not use the public transport lane during
every Monday in January. The post got 32 likes and emoticons, and 36 comments; nobody shared the event.
January 2019: A total of 39 entries were published in the page by administrator/s.
The post that gathered the highest number of responses is a link to a technical magazine giving information on iceing,
a new phenomenon in USA. Iceing refers to events in which fossil cars park in electric cars’ charging stations to block
the access for electric car drivers. The post got over1 k emoticons and likes, 449 comments, and 92 shares. The post
that gathered the lowest number of responses is a link to the same event shared the previous month with 23 reactions
and 10 comments. The administrator/s make(s) now fun of the event’s low attendance.
February 2019: A total of 47 entries were published in the page by administrator/s.
There is a link to the public broadcaster about the government opening the possibility to start reducing electric vehicles’
advantageous conditions. This is the most, with the highest number of responses in the study, with a total of 1,4K
reactions, 189 comments and 210 shares. Much less engagement is generated by a link to an American newspaper
article. The piece informs about a luxury electric car company’s CEO yearly use of private jets. The post questions the
real environmental concern behind the electric vehicles’ industry.
March 2019: A total of 23 entries were published in the page by administrator/s.
The post that gathers the highest number of responses was a link to an online newspaper’s article about a fight in a
charging station. The administrator makes fun of electric car driver’s ‘hard life’. The post got 700 reactions, 336
comments and 98 shares. On the other side of the engagement spectrum, there is a link to an American website
informing that diesel generators are used to charge electric vehicles factory’s inventory. The post received 39 reactions,
17 comments and 9 links.
April 2019: A total of 31 entries were published in the page by administrator/s.
A post about a German study showing that electric vehicles produce higher CO2 emissions than diesel cars generated
the highest number of responses, with a total of 968 reactions, 300 comments and 400 shares. On the other side, an
article by the electric cars’ association generated the lowest number of responses, just 59 reactions and 97 comments.
The article informs about a new record of number of electric cars driving within the toll areas in the capital.
As described above, the newsfeed comprises a great variety of posts in terms of type of content and sources. The next
paragraph shall give a brief description of the assortment.
Content types used:


Links to newspapers and magazines articles: The posts usually link articles from both national and international
digital (or digital versions of) newspapers and magazines. Very many of links to newspapers are opinion
pieces. Many of these sources can be depicted as conservative and sensationalist media, yet there are also
progressive ones. Furthermore, the newsfeed also includes articles from technical and economic magazines.



Links to news articles from main national public and private broadcasters: There are also few posts linking to
articles from international broadcasters.
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Other national and international websites: The number of different websites is very comprehensive and
diverse, encompassing for instance the national association of drivers, consumers’ organization and a luxury
electric car brand’s website



Facebook pages: There are often post shared from other interest groups’ pages with similar concerns, such
as ‘Yes to the car’, ‘Diesel people’ and ‘Rednecks association in Norway’.



Memes: Pictures and cartoons with an added text are shared in a humoristic manner to criticise electric car’s
limitations in a comic manner.



Pictures: The administrator/s often post pictures taken by themselves or previously shared by others on
Facebook to illustrate some of the page’s main arguments, for instance, electric car drivers as parasites,
parking in the wrong place and leaving rubbish at charging stations. There are also many pictures about iceing
events and electric cars charging with diesel generators.



YouTube videos: Videos are less popular, but there are several links to videos showing, for example, an
electric car bursting into flames on its own when parked, and parodies of electric car drivers.



Screenshots: Pictures of the mobile phone are also shared in the newsfeed, for instance, screenshots of other
followers’ posts or chat conversations.



Events: There are links to certain Facebook events, as for instance, an event that invites to do not use the
public transportation lane on Mondays, or another event to protest against tolls.



Old news and re-use of published links: There are links to old news as well, and content that has been
previously published is periodically republished in the newsfeed.

Discussion
Analysis of the case studies and recommendations
The two groups analysed for this study show that there is some confusion regarding the environmental contributions of
electric cars. The opposing groups present information from external sources that support their viewpoint. From the
group that is negative towards electric cars in Norway, questions regarding electric car features´ safety have been
observed. In order to move towards EU´s energy transition, it is important to provide information that is clear and
provided by trusted sources. The pro-EV group serves as an information source for the members. They provide
information on charging station status and locations, advice, and support to one another. They are also active promoters
of electric car ownership although geographically limited. However, coverage of their activity, such as participation in
festivals, increase their visibility, thus providing “free advertisement” for EV companies. Information they raise in relation
to challenges and problems encountered can provide invaluable feedback to car producers and help improve EV
performance. Sharing information and user experience also reduces uncertainty related to purchasing EVs and may
contribute to encouraging others to switch to EVs. Furthermore, reducing uncertainty regarding EVs is critical to market
expansion beyond early adapters of technology.
The study also reveals a demand for improved charging infrastructure and more user-friendly solutions at charging
stations, since there seems to be confusion around charger types and payment options. There also seems to be lack

PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

186 of 253

of awareness and respect for the designated charging areas are important to EV users. Measures that reduce this type
of problems would also help in eliminating some of the friction from the opposing camps.
Aside from the need for information dissemination, the incentives themselves are important factors that influence the
uptake of EVs. Incentives that are deemed partial or target a narrow population may create negative attitudes toward
the technology. It is thus important to introduce incentives that appeal to the different types of consumers and target
the different financial capabilities of the consumers. For technological diffusion to take place, a greater market share is
needed. This means that the late adopters and the majority of the population need to be targeted. Furthermore,
incentives introduced should be gradually removed so that those who are slow adaptors are “won over”. Drastic removal
of incentives may cause be a stumbling block towards the switch from fossil fuels to EVs.
The phenomenon of opposition and resistance to electric mobility has still not been carefully examined in the scholarly
or practitioner literature. Many argue that opposition and resistance just respond to irrational positions and hate. Yet,
this investigation argues for a closer look to better understand opposition as a social phenomenon.
The study aimed to examine whether there was just irrational hate that drives opposition towards electric mobility
technologies and policies. What can be learnt from this netnography? Despite the study’s limitations, the findings show
a wide set of concerns and issues behind the opposition to electric mobility that go beyond hate (hate is just one issue).
These can be grouped into four main categories: mistrust of the electric mobility technologies and industry (a certain
luxury electric car brand’s limitations, electric vehicles challenges and problems; diesel cars, profitability and issues
questioning the environmental friendliness of electric cars); mistrust of the users (electric car drivers and hate
promotion); mistrust of the climate policy and politicians (hidden agenda, privileges for electric cars, local actions’ limited
impact); and other concerns (urban planning issues, ethical and moral considerations, electrification of buses and
similar causes).
Furthermore, the findings point out that posts portraying positive features of diesel cars and those questioning electric
car’s privileges generate more engagement that those focusing on negative news about certain luxury electric car brand.
Therefore, hate has not a prominent position in the debate either. Content and sources are very wide-ranging, as well
as representing different positions.
The data collected provide an overview in terms of arguments and themes in favour and against electric mobility, content
source and engagement. Yet authors are aware of the study’s limitations; only two groups were examined, – one of
them for only 12 months, and only the administrators’ posts. Therefore, findings are not by any means generalizable.
Yet, more research is needed to better understand electric mobility opposition, since understanding resistance to
climate-related technologies and policies are key to the design of more supported transitions.
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Barriers

Motivators

- Perceived unfair advantages (free toll,
reduced taxes, free parking, etc)

- Community support

- Underdeveloped infrastructure (charging
stations)

- Improved information dissemination
- Accessibility and geographical diffusion of charging
areas; infrastructure development

- Underdeveloped technology (limited offer,
excessive charging times, limited range, etc.)

- Convenient charging solutions

- Uncertainty (electricity price, removal of
incentives, environmental footprint)

- Addressing consumer needs regarding car features
(luggage space, range, charging time, support, etc.)

- Mistrust regarding climate technologies and
policies (hidden agenda, limited impact)

Table 7: Barriers and motivators to the acceptance and adoption of electric cars in Norway
Finally, social media as a promoter of technology is still an underutilized source of information and a vehicle of
transformation at the grassroots level. It is also a valuable source of information on issues regarding incentives, public
perception and a tool for identifying problems with technology as well as public policy.
Netnography as a research method
The assessment of the experience using netnography to examine online community behaviour and attitude towards
electric vehicles is in line with the advantages and disadvantages identified by Kausel and Hackett (2015). In terms of
advantages, the use of this method provides a deeper understanding of factors affecting perception and actions toward
the diffusion of electric cars in the country. Using social media such as Facebook in data collection provides a large
amount of data on consumer behaviour and perception. Netnography provides access to information that is otherwise
tedious to perform through other data collection activities such as interviews or focus groups. It is also a very economical
method since the researcher only requires time. Archiving is also not a problem since it has already been archived.
This chronological manner of archiving allows for following progression of events as well as the ability to go forward or
back in time. Since social media, especially Facebook, has over 1.3 billion users, the number of individuals and groups
available for study is not a problem. Moreover, further netnographic studies on e-mobility (and other green technologies)
in other countries and the international market are possible and will be able to provide better understanding of the
factors by including the varying contexts for the different cases. According to Kausel and Hackett (2015), it is also less
prone to the influence of group dynamics compared to focus groups.
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The advantage of having a large amount of accessible data can also be considered a disadvantage, as data collection
and analysis can be very time-consuming. One way around this would be to use a program or tool with algorithmic
capabilities. Another disadvantage is that data gathered from online communication lacks vocal inflections and
information obtained through non-verbal communication (Kausel and Hackett 2015). Moreover, emoticons or text and
photos may have varying meanings, and are therefore subject to misinterpretation. Lack of face-to-face interaction may
also have an influence on the openness or the honesty of the participants. The interaction between the community
members is also limited to the exchange of likes, comments, and content, unless the study also involves following the
group´s offline activities (if present). Generalization is difficult since the participants may not be representative of the
general population. There are also ethical concerns on how data from social media can be accessed while at the same
time protecting the privacy and confidentiality of those observed. This was addressed by only studying groups that are
publicly available and limiting the data collection to coding for the posts and anonymising data in cases were examples
are provided.
Advantages

Disadvantages

- Convenient, free

- Sub-groups of a population may be
underrepresented

- Data collected is rich (photos, text, emoticons,
etc.)
- An enormous amount of data can be collected
(1.3 billion in theory)
- Already archived, can follow the timeline
- Less affected by group dynamics

- Lack of face-to-face communication
- Ethical issues
- Subject to misinterpretation
- Time consuming

- Scalable (small group, national, or
international)
Table 8: Advantages and disadvantages of netnography as a research method
Since the study was restricted to observation, data collected is limited to the information that the users provide. Other
issues that may not be discussed but are important to the study need to be acquired through other methods, for instance,
participative netnography. In summary, passive data collection from online settings is an easy and convenient
methodology, yet a more active engagement may pay dividends (Hine 2008).
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3.3 INDIVIDUALS ENGAGING IN JOINT CONTRACTS

3.3.1 An Energy Self-Sufficient Small Municipal Area (Italy)
Description of the Actual Problem/Idea/Case/Project
In energy efficiency terms, Italy already performs very well compared to other European countries. However, significant
room for improvement still remains in terms of sustainable use of natural resources. In this regard, the Italian case
study, located in the Trentino-Alto Adige/Südtirol Autonomous Region, in Northern Italy, is one of the most significant
examples in the national energy efficiency scenario. In the last years, according to the Green Economy Index
(Uniconcamere Website, 2018), Trentino-Alto Adige/Südtirol is the Italian region that contributes the most to the path
of sustainable energy transition, confirming its role in the energy tax deduction for the interventions of the energy
restoration and for environmental quality of products, as well as its excellence in CO2 reduction and in the share of
renewable energy in electricity production.
The use of sustainable resources is one of the milestones of the energy policy in Trentino-Alto Adige/Südtirol. The
supplying of raw materials is mainly at a local level, from the residues of the industries of first production (sawmills) and
from local woods. Hydroelectric and wood biomass are the main energy sources of the territory. Hydroelectric plants
produce more than 4 TWh every year, mainly sold outside the region. Up to now, the use of biomass as energy source
is limited to district heating plants (woodchip and wood waste), one single farm biogas plant in operation since 2010,
and three biogas plants within the wastewater treatment cycle, and finally, one anaerobic facility for the treatment of
fruit processing residues.
The TOWN A (see figure 14), is a small municipal area (with around 4,000 inhabitants) located in the Trentino-Alto
Adige/Südtirol region, in the Fiemme Valley, an area that has an elevation ranging between 650 and 3300 m a.s.l. and
mainly covered by coniferous high forest. In this village, there is a functioning district heating plant, able to provide
citizens with clean and extremely accessible energy.

Figure 14: View of TOWN A
TOWN A is part of an inter-municipal administrative institution involving 10 villages of the Fiemme Valley, the “Magnifica
Comunità di Fiemme” (literally the “Magnificent Community of Fiemme”). It is an inter-municipal governing body that
manages forests and real estate belonging to the community of the people living in its territory. The first document
stating its existence dates back to 1111 a.C., which makes it one of the most ancient institutions in Italy. The Magnifica
Comunità di Fiemme provides rules for cutting of the timber, it safeguards the people of the valley and makes the most
of their environmental, historical and cultural heritage. As caretaker of ancient laws and traditions, it nowadays manages
a huge collective estate. The area owned by the MCF is about 19 500 ha, and forest areas are about 12 500 ha.
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According to the management plans, MCF has a productive forest of 8 314 ha, with an annual prescribed yield of 43
660 m3 (Emer, 2010). The forest area property is mainly public, and it is run in accordance with written plans, which
state when trees are to be felled or planted. The Magnifica Comunità di Fiemme carries out several activities aimed to
transform wood residues, which come from the cutting of timber, into energy sources for the local area. The choice of
the Magnifica Comunità di Fiemme to retrieve the biomass within short distances, together with the rational use of the
same, promotes the economic and environmental sustainability through supply chain involving forests–timber–energy.
Taking into consideration that tree residues (mainly tops and branches) produced during logging operations can be
used for bio-energy applications, the TOWN A municipality and community began its path of energy transition in 1999,
when the local political administration decided to build the first biomass district heating plant in the Trentino-Alto
Adige/Südtirol region, an innovative experience in Italy for the community, giving up methane to exploit the biomasses
of the Fiemme Valley’s woods. Local sawmills were producing much waste that had to be transported to the nearest
paper mill. Around 2,000 truck trips per year were avoided with the construction of the district heating power station.
Among the different renewable energy options, wood biomass has a high potential to support bioenergy production
chains. A fostered utilization of wood biomass and waste from forest activities could contribute to moderating the
exploitation of non-renewable resources, lowering impacts on ecosystems, and also improving local energy supply and
sustainable natural resource management schemes (Nikodinoskaet al., 2017). Sustainable management of the forestry
resources, of mountain regions in particular, is essential to counter climate change across our continent. Thanks to a
continuing effort in biomass utilization, TOWN A was recently awarded the national “100% renewable Municipality”
prize, delivered by Legambiente (League for the Environment), the most widespread and well-known environmental
organization in Italy.
Within the scope of ECHOES task 6.4, interviews were conducted with three different representatives of the TOWN A
community, who have had an active role in the implementation of the district heating power station and in integrating
sustainability in the decision-making processes and in the activities of administration of the local community.
In the interview stage, interviews were held with three different representatives, corresponding to three different levels:
top-level executive, mid-level manager and operational/field employee. The first interviewee representing the top-level
executive is currently one of the local political figures who played a decisive and important role in the promotion and
maintenance of the energy transition process in the TOWN A municipality area. The top-level executive has been
working in this position for 15 years. He also has been working as the Head of the Department of the Environment and
Forests office.
The second interviewee representing the mid-level manager works for a local energy provider company. One of the
initiators of the project, he has been working devotedly in the project from the very beginning. He has been working for
20 years in this company. With a bachelor and master’s degree in economics, he has been involved in the renewable
energy field throughout his professional career.
The last interviewee represents the operational/field employees. He has worked as an operational employee in the
Forestry Office for forty years and is now retired. When the project of district heating power station was initiated, he was
involved also in the management of the forest and natural resources.
The report has been prepared on the basis of the outputs of these interviews. For organizational reasons, it was not
possible to interview one exponent at a time, thus it was decided to conduct interviews in the presence of the three
representatives simultaneously, asking each of them to answer questions following the Semi-Structured Interview
Protocol.
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Analysis of the Existing Alternatives
Notwithstanding the progress made in certain areas throughout the last few years, Italy continues to fall short of a
condition of sustainable development. According to the 2018 Sustainability Report presented by ASviS, (The Italian
Alliance for Sustainable Development) “Political shortcomings are particularly evident, despite the significant
mobilization of the business world, cultural and educational institutions and civil society.” The indicators elaborated by
ASviS, both at national level and (for the first time) at the level of Italian regions, confirm the country’s unsustainable
condition from an economic, social, environmental and institutional points of view. Even where significant progress has
been achieved, Italy is still very far from reaching many of the Sustainable Development Goals, and in some cases the
observed trends are regressive. Adding to all this, the country is characterized by large inequalities in terms of gender,
social groups and territories” (AsviS Report 2018).
The indicators developed by ASviS suggest no significant changes characterize Italy on affordable and clean energies.
Decarbonization in Italy is thus slow. The confirmation comes from the new worsening (-9%) of the ISPRED index
elaborated by ENEA (Italian National agency for new technologies, Energy and sustainable economic development;
http://www.enea.it/en) to monitor the national energy transition. This is the tenth consecutive six-monthly decrease, due
to the deterioration of all three components: prices, decarbonization, and energy security. Emissions in the first half of
2018 fell 0.7% compared to the first half of 2017, marking a substantial stability in the last two years, while the European
targets would require a much faster decline.
Within this national framework, the municipality of TOWN A represents an example of excellence. For over 20 years,
the municipality of TOWN A is being committed to adopting sustainable practices aimed at reducing the environmental
impact of the communities of the Fiemme Valley. The commitment of the municipality is based on the firm belief that,
in order to cope with climate change, integrated and long-term policies and a joint effort by all inhabitants involved are
indispensable.
A precise and durable political plan, a local community oriented to social and environmental support activities and a
sustainable use of Alpine resources, create assets relevant to a sustainable community development, representing also
a virtuous circle in the TOWN A territory.
This design for community development was selected to manage and contribute to energy transition was selected as
primarily due to the resource availability. The area is rich with mountains, forests, and pastures, where the forests
represent the most outstanding potential for utilizing local resources in a sustainable way.

Development of the Roadmap and Solution Approach
The origins of the energy transition in Fiemme Valley can be identified at the end of the 1980’s. Members of the local
political administration recognized the value of the natural resources of the territory as a primary source for satisfaction
of the community’s basic needs and for energy self-sufficiency, thus making the territory increasingly independent from
the continuing fragility of the world fuel supply system. The local political authority of the municipal area recognizes that:
“…the exploitation and the production of energy could have taken a different direction than that of the
hydrocarbon consumption.”
Interview Italy, Male Respondent, Top level executive – Public Authority
As mentioned above, the Magnifica Comunità di Fiemme protects and enhances the environmental and cultural heritage
of the Fiemme Valley, and deals with the management of collective property: mountains, forests, and pastures. It
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arranges timber cutting and reforestation. Environmental and cultural heritage represents the first driving force of energy
transition paths in Fiemme Valley:
“People's attention to their heritage. When people talk about their woods, they say ‘our forest, our woods’. So
the heritage that belongs to everyone and nobody in particular. A heritage to which the economy of the valley
is certainly linked, but to which the population has entrusted the safety and quality of life of this land.”
Interview Italy, Male Respondent, Operational Employee of Forestry Department
In terms of psychological aspects, place attachment and local identity have been recognized as the main motivators
which drive and support the choosing of sustainable energy systems among local people. A strong place attachment
allows to develop an;
“…awareness of the value of their own assets, of their own land.”
Interview Italy, Male Respondent, Operational Employee of Forestry Department
This aspect is an intimately recognized feature among the residents of TOWN A and its territory, and it represents the
main factor that has steered the community towards the adoption of a conscious, aware and sustainable lifestyle. A
strong sense of community emerged, allowing people to “do things together”, further building a relationship of trust
between people, and respect towards the environmental resource.
The main idea behind the energy transition is to exploit local resources in a sustainable way, creating a successful
market and making all the productive cycle components profitable, from raw materials to waste. The surrounding woods
are not only a precious heritage, a vital and peaceful place of the uncontaminated nature, but also an important element
to protect and respect. As mentioned before, the Fiemme valley natural areas are rich in wood, and the timber industry
is one of the main activities of the local economy. The sustainable use of wood as a raw material is a fundamental issue
at the core of our case study. Wood is a renewable resource since it continuously regenerates by virtue of the carbon
dioxide naturally contained in air, water and solar energy. Wood CO2 emissions are almost insignificant. In fact, wood
combustion only releases the CO2 quantity absorbed during the growth of the wood through the photosynthesis process,
a creating breakeven point in the CO2 balance.
In terms of the protection of the environment, applying to local resources entails a decrease in transport costs, thus
also contributing to the reduction of air pollution. From the point of view of top-level executive that was involved in our
interview, one of the powerful stimuli that motivated the process of energy transition within the community was the
strong awareness of the local administrators related to the;
“…opportunity of exploiting it in an intelligent way by using the remains of wood produced in the valley in order
to generate energy and then reach an energy balance, a circular economy.”
Interview Italy, Male Respondent, Top Level Executive – Public Authority
The scraps from wood processing are not considered as waste, but an important bioenergy resource. In this process
the involvement of local sawmills has had a noteworthy value. With an area of 50.000 square meters in the sawmill, the
wood is processed in different stages, providing different kind of products: high quality wood boards, and ware of inferior
quality, for the production of finger boards. A main input for the founding of district heating can be seen in the fact that
at the beginning of the ’90s, local sawmills produced 50% waste material. As a result, 2,000 truck trips a year were
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planned to transport the material to the paper mills for the subsequent use of the product. This is how the project of the
district heating plant was established.
The local administrators of previous years have also been able to rely on the collaboration of a local energy provider
that began to deal with renewable energy twenty years ago. This company develops diversified activities in the fields
of energy production, environmental protection and energy savings. It provides services to municipalities in the area
with an "energy-heat management” service contract and district heating. The driving principle of the energy company's
work reflects that of local administrators and the whole community, namely the importance of;
“…a second chance to waste, to any type of waste…. a new perspective of use to what has no value and is
perceived and considered as waste.”
Interview Italy, Male Respondent, Mid-Level Manager of Local Energy Provider Company
In our interviewee’s view, it is essential to respect the natural resources of the valley territory and taking into account
that we should;
“…not ask the wood and nature more than they can give. This means that every use is sustainable, is
maintained within the limits of renewability.”
Interview Italy, Male Respondent, Operational Employee of Forestry Department
The district heating plant of the municipality of TOWN A aimed at giving an alternative and local response to a primary
need. This need has been recognized and accepted by local administrators who realized the possibility of exploiting the
woodchips produced by the local sawmill, as an opportunity to guarantee to the biomass district heating plant of the
Fiemme Valley. With a short supply chain, with positive environmental, social and economic impacts (less pollution and
reduced impact on the local transportation system, more jobs and creation of a new market for the sawmill waste).
“The project started years earlier by implementing heating plant grids, applying for membership of small
shareholders, sawmills…”
Interview Italy, Male Respondent, Top Level Executive- Public Authority

Figure 14: District heating plant
The local energy provider has always been characterized as both an initiator and a collaborating partner with the public
authorities in the energy transition path. It is described as;
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“…a public company where nobody – neither public subjects nor private subjects – has total control and where,
however, all parts involved have a say in the management of the company. The Municipality of TOWN A is our
business partners; it has 10% of the shares; it is not a significant percentage as well as the community of
Fiemme which owns the forest heritage and the raw material.”
Interview Italy, Male Respondent, Mid-Level Manager of Local Energy Provider Company

Implementation Phases
The adoption of decision-making processes based on consultation and participation of local stakeholders characterize
the process of implementation of our case study, as such strategies are deemed particularly necessary when important
environmental decisions are made, which may involve the transformation of natural capital or when the historical/cultural
patrimony of the territory can be impacted. Of fundamental importance for the comprehensiveness and success of the
local action plan for sustainable energy are the involvement and awareness of all the stakeholders to the problems of
energy saving, aimed not only at reducing CO2 emissions but also at reducing the cost of living. Within the
implementation phases, therefore, a part of the programming and action was aimed at involving local stakeholders,
especially the local energy provider, as an investee company in close synergy with the municipality and the company
owning the forest hold stakes, the local sawmills companies, the citizens as users, and the local bank.
Fostering community understanding of, and support for, ecologically sustainable forest management and to provide
opportunities for effective public participation in decision making was the first step in the implementation process.
Specifically, the Top-Level Executive – Public Authority and Mid-Level Manager of the Local Energy Provider Company
interviewed in this case study, describe this aspect as follows:
“This project started years earlier by implementing networks, applying for membership of small shareholders,
sawmills, rural bank and the Institute of Atmospheric Sciences and Climate, which is an institution established
in Trentino, and the journey started from there. The implementation required significant investments by private
individuals, who joined the joint-stock company as shareholders. This is important because those who made
investments, also have returns. In the early years there were returns in the form of energy, now there are
refunds in economic form for small shareholders too.”
Interview Italy, Male Respondent, Top Level Executive - Public Authority
“The former municipality together with the community and a set of stakeholders have been able to implement
and develop such a successful plan.”
Interview Italy, Male Respondent, Mid-Level Manager of Local Energy Provider Company
Among stakeholders was the local cooperative credit bank, a single banking institution which serves all the
municipalities of the valley:
“Cooperative credit refers to the small members who are members of the cooperative credit, of the local rural
banks that are also members of the company. Our shareholders represent almost 25% of the capital and they
are the company's reference shareholder. So, each one of us is also a stakeholder, as well as a district heating
customer.”
Interview Italy, Male Respondent, Mid-Level Manager of Local Energy Provider Company
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The ensuing step in the development and implementation phases of the energy transition path is represented by the
possibility of implementing the re-use of surplus heat, which at that time was not always exploited. Heating is ensured
by a wooden biomass power plant fed by unused and untreated wood waste, such as wood shavings, bark, and ‘cut
up’ (as wood chips are known). An Organic Rankine Cycle (ORC) was developed in order transform the thermal energy
into electrical energy:
“…by exploiting the energy that comes from the combustion of wood, waste, which produces a total amount of
renewable energy able to save around a million tons per year of carbon dioxide and as a result tackling the
greenhouse gas effect, that we all know what effects it has been producing over the last fifty years.”
Interview Italy, Male Respondent, Top Level Executive- Public Authority
The plant also exploits the energy of the sun with photovoltaic panels on the district heating plant’s roofs. In this context,
the local energy provider distributes the thermal energy, while the Municipality, the owner of the electric network,
distributes the electric energy.
“This start-up phase and this structured development phase allowed further choices, simply by observing
reality. The Municipality of TOWN A is not just a territorial reality that today maintains a strong boost to energy
autonomy. TOWN A has undertaken the autonomous energy since the 60s…therefore the inhabitants of the
municipality of TOWN A are served by the electric energy of the 1960s, when the nationalization of the
electricity put the communities in front of a choice: the big national energy provider or being autonomous. In
the 60s they opted for being autonomous and it is a conscious choice. This culture of autonomy results in more
operational forms of land management.”
Interview Italy, Male Respondent, Mid-Level Manager of Local Energy Provider Company
An additional important phase in the implementation process concerns public awareness and public benefit campaigns
constituting a central element to support energy conservation and energy efficiency promotion policies and programs.
In our case study, a significant value is given to the role of institutions in the public energy efficiency awareness actions.
The commitment of the institutions, politicians and administrative representatives is strongly emphasized by the TopLevel Executive - Public Authority;
“Institutions play a leading role in the spread of information and in raising awareness among citizens.”
Interview Italy, Male Respondent, Top Level Executive - Public Authority
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Figure 16: Photovoltaic panels on district heating plant’s roofs
Local authorities and the energy company are constantly engaged in awareness actions to inform the community of the
importance of energy saving, waste minimizing, recycling, sustainable consumption and using renewable energy in the
valley. Through a series of activities and awareness sessions, the benefits derived from the use of renewable energy
and environmental protection are highlighted. The issue of energy efficiency is very important in the Fiemme Valley, as
securing energy resources is crucial for economic development and job creation. It is important to invest in the mindset
of people, and raise awareness on how important issues of energy efficiency and renewable energy are in order also
to avoid the danger that;
“…new generations lose their own cultural identity, their roots.”
Interview Italy, Male Respondent, Operational Employee of Forestry Department
After the implementation of the biomass district heating system, a co-generation plant was built for heat and electricity,
capable of integrating the electric energy needs of the community. The plant was then expanded with a special boiler
able to further increase the heat output and generate 1000 KW of electricity to cover the needs of the TOWN A area.
Another step towards energy self-sufficiency is represented by photovoltaic panels in monocrystalline silicon that
transform solar energy into electricity.
To sum up, it is possible to state that in the process of implementation of the district heating project and its subsequent
developments, great importance was given to:


Involving in a participatory design the whole local community.



Establishing a comprehensive local stakeholders’ engagement program.



Creating community awareness actions.

The project management facilitated conversation and feedback from the local authorities to local community and energy
provider from the initial project planning phase, once the project resource was circulated among and approved by all
stakeholders involved (local energy provider, municipality, company owning the forest hold stakes, sawmills companies,
citizens and the local bank).
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Results of the Implementation
In twenty years, 35 km of the road distribution has been created, and the network covers a large part of the municipality's
area for a total of 617 utilities connected between 1999 and 2018, covering 80% of TOWN A’s thermal energy
consumption. This allowed a saving of around 24 000 tonnes of CO2. The district heating plant serves private citizens,
many companies, offices, supermarkets, schools, hotels and the local hospital. The network is powered by two biomass
boilers, two natural gas boilers, a natural gas co-generator and a co-generator supplied with wood biomass, for a total
installed capacity of about 23.5 MW.
Thanks to district heating, the heated water is pumped from the boiler through radiators throughout the houses,
eliminating fumes produced by individual apartment blocks, and ensuring a more rigorous control of the polluting
emissions. In addition, carbon dioxide emissions are reduced by at least 30%, thanks to the biomass used for district
heating.
Electricity is also produced through around 100 solar photovoltaic roof installations, a biogas plant, a biomass plant (in
co-generation - electric and thermal) and a small hydroelectric plant that was upgraded in 2013. With the upgrading of
the hydroelectric plant, the small municipal area was able to reach energy self-sufficiency in 2013, using clean energy
for 90% of its needs.
According to the 2016-2017 budget, the electricity produced from biomass amounted to 7.251.000 kWh, the electricity
produced by the photovoltaic plant was equal to 353.422 kWh, while the electricity produced by the cogeneration plant
amounted to 3.498.457 kWh of electric power. During the last year, the district heating plant distributed around
31.554.228 kWh. The tariff of thermal energy is disengaged from the current increases in the oil market, as it is linked
to wood of forest in a short supply chain logic. This means that, with biomass, citizens’ costs are 20% lower compared
to traditional heating.
In 2014, the energy provider company introduced the production of pellets, thus recovering even further waste from the
community carpentry, such as sawdust:
“Evaluating the possibility of enhancing, of giving value to this waste locally. How? Through the use of the heat
of the plant, the drying of sawdust and the transformation of this local sawdust dried in pellets, then in Fiemme
pellet. A pellet that was then branded locally and that is sold for 90% in Valle di Fiemme and Fassa, then in a
short supply chain, not only in the supply but also in the downstream sale, and which represents the export
from TOWN A to the rest of the Valle di Fiemme and Fassa of the culture of the wood supply chain, to always
respond to the primary need to heat the houses, even in this case without having the district heating network
as in the case of the village of TOWN A. This is a project already active for some years and which completes
the enhancement of waste from the wood supply chain.”
Interview Italy, Male Respondent, Mid-Level Manager of Local Energy Provider Company
To date, 6 million kg of pellets have been produced.

Impact and Diffusion of Results
To date, heating through thermal energy, co-generation and production of electricity from solar photovoltaics are the
three elements that ensure TOWN A’s community independence from fossil fuels. The efficient and sustainable use, by
all the stakeholders involved, of the biomass sources has brought significant benefits to the local community. Biomass
plant investments have contributed and still contribute to job creation, as well as to the development of agricultural and
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post-industrial areas. Our case study highlights some important advantages for TOWN A citizens completely involved
in the process towards energy self-sufficiency. Some of these main advantages can be listed as follows:


Zero-cost connection to district heating;



Opportunity of participation in the Company's share capital and having representation in the Executive
Board;



Opportunity to participate in the investment and possible financial benefits;



Cost to the final user not greater than a methane gas plant;



No combustion in homes - greater safety;



Fixed annual rate independent of the price trends of oil or natural gas;



Improvement of air quality through centralized emission control;



No maintenance costs required for the end user.

The use of biomass within the wood supply chain is still the subject of many development plans and projects within the
community. The local energy provider is committed to pursuing the path of energy self-sufficiency based on the use of
biomass. In terms of long-term effect, additional fields were identified by the Mid-Level Manager of the Local Energy
Provider Company with the focus of continuing the path of the energy transition, especially in terms of:
1) Waste management.
“Here too we are in a transition both in the way of using our goods that daily produce waste, as in the way
of recovering or disposing of them, and so this is another segment where we entered heavily with a second
branch of activity concerning the recovery of matter from the always organic matrices.”
Interview Italy, Male Respondent, Mid-Level Manager of Local Energy Provider Company
2) Recent developments on biomethane for use as a vehicle fuel that offers clear benefits both for security
of energy supply and for mitigating climate change. It is a project that has recently completed a biomethane
production plant that will allow the transfer of biomethane to public transport in the Trentino-Alto
Adige/Südtirol region.
“Produced with organic matrices (wet organic waste) but mainly from the territory.”
Interview Italy, Male Respondent, Mid-Level Manager of Local Energy Provider Company
3) Purpose of implementing the use of biomass in healthy and sustainable nutrition.
“On which we are not yet committed but which certainly represents a focus on which much attention must
be paid.”
Interview Italy, Male Respondent, Mid-Level Manager of Local Energy Provider Company
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Wood biomass production and use has also stimulated the local economy. This case study is an example of circular
economy in terms of reusing, repairing, refurbishing, and recycling an existing material and product such as wood
biomass coming as a waste product of the local wood industry. This aspect is in line with the European Union definition
“what used to be regarded as ‘waste’ can be turned into a resource. Products are intentionally designed to fit into
material cycles, and as a result materials flow in a way that keeps the, value added for as long as possible – and
residual waste is close to zero” (European Commission 2014, p.1). Local development of a circular economy has also
been especially supported by strong communication and relationships of trust subsequently developed between local
people, the local energy provider and political authorities.
This case study confirms how the use of biomass can be fundamental for achieving climate goals and for implementing
elements of the circular economy. Along the path towards energy self-sufficiency, the use of biomasses in the TOWN
A municipal area has promoted the activation of a circular economy system created by the short supply chain of the
local woodchips, contributing at the same time to safeguarding the environment, thanks to the intelligent exploitation of
an abundant local environmental resource such as wood chips. Referring to this case study, it’s important to underline
how the use of wood biomass for bioenergy production represents a long-term win–win strategy when it combines a
continuous energy provision to households with a sustainable management of local forests, also boosting rural
development and stakeholders’ cooperation.

Suggestions and Recommendations
Concerns about greenhouse gas emissions and a possible future shortage of fossil resources is leading to a growing
demand for wood biomass as a renewable material and energy source. Woody biomass was the most important source
of energy for thousands of years before the advent of fossil fuels. This type of renewable energy can now contribute to
meeting the energy needs of modern society for both industrialized and developing countries. Recent forecasts project
that worldwide wood-based electricity generation in 2030 could increase to approximately 500% of 1995 levels
(Demirbas et al., 2009).
In this context, the Italian case study is full-fledged representative of the role forestry activities can play to meet the
larger demand for wood biomass supply. The initiatives in the management of public forest resources and woods have
a direct impact for a more sustainable resource use and conservation. Following the analysis of the interviews, several
suggestions and recommendations are stated below for the success of sustainable use of natural resources in the longrun:


Use of woody biomass must be closely coordinated with planning in this sector.



Active involvement of local stakeholders is crucial of the long-term success of implementation plans.



Decision-making is more efficient and sustainable in the long-term when all the possible levels of formal
institutions are considered.



Trust between different actors and different decision-making levels is a crucial mechanism to ensure the
success in the implementation of strategic energy plans.

In conclusion, it is important to point out that from a collective decision-making and governance point of view, our case
is particularly interesting, because its success and positive outcomes were the product of a synergic and productive
collaboration between different levels of authority and governance, which necessarily had to take into account the
different interests and stakeholders present in the territory. In fact, the TOWN A energy transition projects involved a
“normal” local political authority (The TOWN A Municipality), an inter-municipal institution (The Magnifica Comunità di
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Fiemme), a semi-private industrial body (the Local Energy Provider Company), the productive tissue of the territory
(wood industries of the valley), the economic and financial sphere (the local cooperative credit bank), and the citizenship
at large (single inhabitants and public opinion groups).
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3.3.2

Funding Project for E-Mobility (Austria)

Description of the Actual Problem/Idea/Case/Project
This case study presents the background, the development of and experiences with a funding project in the field of emobility, taking place at the municipality level, which is promoted by the province, with the aim of directing individual
mobility behaviour towards e-mobility also outside urban areas. By promoting the car sharing principle and making a
contribution to sustainable and efficient mobility and contributing to the transformation of energy systems.
In this funding program, the province makes funds available to municipalities or companies so that they can set up ecar sharing opportunities that are accessible to all citizens of a municipality (Das Land Steiermark, 2016). The funds
are available for the purchase or leasing of vehicles, the construction of charging infrastructure and the establishment
of a booking platform.
The aim of the case study was to document the perception of this promotion project and/or its implementation at different
administrative levels, both at the higher level of the initiating and supporting body (the province) and at the level of the
municipalities, which, although at a lower level, is the implementing level.
General framework for e-mobility
In Austria, especially at the provincial level, there are various opportunities for the funding of e-mobility, for example,
subsidies for the purchase of e-cars, or e-charging infrastructure for communities and associations/clubs, in combination
with the purchase of the car. On the national level, the promotion of e-mobility, especially e-car sharing is a central topic
in the 91 climate and energy model regions in different provinces. Every year, a specific funding program to this purpose
is issued by the Climate and Energy Fund (Klimaaktiv Website, 2018).
As for the province selected for this case study, the federal government offers special funding for different stakeholder
target groups to support joint mobility solutions. The public authority of this province sets an example: in all departments
of the province, fossil powered vehicles of the administration are being gradually replaced by e-cars and in parallel, the
necessary infrastructure is being established in as many departments as possible. Regulatory framework is given on
the basis of the building law in the province, which is especially fostering the build-up (or subsequent addition) of echarging stations in all new buildings and in publicly accessible parking facilities (Steiermark, 2016). For infrastructure
measures, it is planned specifically to support feasible target groups (e.g. young people, communities, taxis, driving
school, commuters). In addition to that, e-mobility offers should be available with all public transport interfaces.
Awareness raising and interconnectedness is fostered via its own platform, an initiative of the province related to energy
and climate protection, to present a positive “e-mobility image “ for citizens, in companies and to multipliers in general,
but also to strengthen knowledge and competence of potential actors.
In the province, one of the foci of the so-called “Landesstrategie Elektromobilität” (provincial strategy on e-mobility, Das
Land Steiermark, 2016) is e-car sharing solutions that are designed for a time span of more than three years.
The case
The call for tenders "Promotion of Community Vehicles (E-Carsharing) and Communal Use of Electrically Detected
Vehicles" was launched in 2016 by the Provincial government (Fa Energie Und Wohnbau, 2015) to fund companies,
communities and associations that implement e-car sharing solutions that are available to the public. Funding includes
the provision of the necessary infrastructure (e.g. charging stations, booking platforms, support–hotlines) as well as the
purchase of e-cars for sharing initiatives. The prerequisite for funding is the provision of e-car sharing for at least 3
years (2016-2019). New purchases can be purely electrically powered passenger cars or utility vehicles, which are then
provided to e-car sharing pools. Eligible for funding are the “whole package for leasing or renting” as well as individual
solutions for certain products or parts of e-car sharing. So far, 45 e-carsharing projects have been funded, with more
than 50 communities and more than 20 companies participating. More than 70 e-cars and 117 publicly accessible
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charging stations have been funded. The funding is based on the eco-funds of the province. The provincial eco-fund,
is a fund fed by federal funds, which provides earmarked money in state administrations for energy efficiency projects
and projects related to electricity.
The funding rules of this call for tenders
Applicants could be municipalities and companies, but companies must make the vehicle and the charging infrastructure
financed by the program available to the public.
The municipality is allowed to do everything itself, i.e. the municipality can buy or lease cars, build charging
infrastructure, operate a booking platform for the public itself. The billing is always done via a booking platform. Available
on the internet, the booking is usually done via card systems (user cards).
Alternatively, a company sets up a charging infrastructure, makes it available to the public, not only for e-car sharing
vehicles, but also for other e-vehicles, which are allowed to charge there, and this can be freely served via charging
credit.
Another option is that the company provides the municipality with a vehicle for car sharing and is a member of the
platform, which is there in the background to organize it, i.e. anyone can borrow the car from the company via the
platform for a certain period of time, just as in the example above. A municipality can of course choose a car supplier
or a platform supplier, but it must also finance it.
Funding via the eco-fund covers 60% of the investments for charging infrastructure. The vehicle for car sharing,
depending on whether it was purchased by the municipality, or leased by a company: 30% of the leasing rate over three
years; when purchased, it is 50% of the additional environmental costs. For the booking platform: 30%. It is a limited
tender with a limited volume over a limited period of time, thus it is not a permanent program.
The case study focuses on the decision group "Administration". This was based on interviews with three representatives
of the implementing administration: 1) representative of the administrative level Province (person responsible for the
program), and 2) representatives of the administrative level "Municipality" from 2 different municipalities carrying out
the e-car-sharing program (a municipal council political representative; an office manager – administrative
representative).
Stakeholder roles
The stakeholder groups involved are, as can be seen from the explanation of the program above, the following
(administration levels in bold):








The policy makers of the province who have chosen the program;
The provincial administration that has developed the program and is in charge of its implementation (1
interviewee);
The implementing municipalities: a) the mayors and municipal councils as the political decision-making body
and official beneficiary (1 interviewee), but also b) the administrative management of the municipality that is in
charge of the implementation of the program and acts as the contact person for both the energy supplier and the
users (1 interviewee);
Business or energy companies as contractual partners of the supporting municipalities, e.g. they provide the vehicle
fleet (leasing), set up the charging infrastructure and handle the billing via the platform;
Business or energy companies as recipients of subsidies: if they themselves make car sharing available to the
public;
Commercial enterprises as contractors of the municipalities in the planning and administrative implementation (e.g.
traffic planning offices);
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Citizens participating in the e-car-sharing program of the municipalities.

Analysis of the Existing Alternatives
From the viewpoint of the provincial administration, the decision for exactly this program was an internal and political
one. There was a political push towards e-mobility and sustainable mobility in general, followed by proposals and
several rounds of discussion, they then agreed on the terms of the legal base directive, considering the financial
capacities.
“The decision is ultimately an internal political one. If it is politically desired to do something in this area, you
will get the order to do it in this case….Exactly, a political impetus in this direction what to do and then there
are proposals, several rounds and then one agrees in the sense of the directive, in the sense of the possible
capacities, to design such a tender.”
Interview Austria, Male Respondent, Technical responsible provincial government
There were alternatives from the point of view of the provincial administration, e.g. for car pool facilities, as there were
also other current topics.
In the course of the province-wide process of community fusion, the communities started to think about possible
solutions in the fields of energy and transport. This was the entrance point towards e-car sharing.
Municipality 1 is relatively close to, but not in the immediate vicinity of a large city. It covers a large municipal area that
is in a small area that is well-served by public transport. The proportion of individual mobility is therefore high. In this
municipality, the fusion meant that all electricity supply contracts of the former four single municipalities had to be
adapted for the newly formed municipality. In the course of the negotiations with a large energy provider, the latter
submitted the proposal for the e-carsharing project to the municipality (the mayor).
It was the mayor's enthusiasm and his/her decision that made the difference. The local council approved the mayor's
proposal. The province did not play a role with its initiative at this time and was not informed, it was an agreement
between the company and the municipality.
“The provincial government actually didn't play any role at all, because the project of the provincial government
on the free use of e-cars only exists now or was only launched recently (project where you can try or test an
electric car for 20 Euros for two days).“
Interview Austria, Male Respondent, Head of Office
The initial idea of the municipality was to try this new option, as there was little risk involved. In case of low demand,
the e-car would be used for business trips. At that time, there was no consideration of alternatives, it was only a question
of using or not using an offer from the large energy provider.
“In the course of the whole takeover / tariff harmonization, which we then carried out with the [Large Energy
Provider], their consultant for communities, Mr. YY, somehow approached us, saying that they have a new
project, they have this e-Up or this e-Carsharing, that's not what it was called at that time, but he offered it to
us. Our boss became interested in it relatively quickly, we signed the new electricity supply contracts and
rented this e-Up from the [Large Energy Provider].”
Interview Austria, Male Respondent, Head of Office
Municipality 2 is a municipality directly adjacent to a large city with a double settlement as its distinctive centre.
However, the municipality is extensive and also includes areas remote from this centre. This municipality was also
restructured and expanded a few years ago as a result of the municipal fusion process. The municipality is very well
developed in its central areas in terms of infrastructure (rail and bus connections in a tight timetable), but the periphery
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is not. Accordingly, some of the municipality's citizens – especially those in the central area – make extensive use of
public transport, while others – especially in the peripheral area – do not.
After the fusion with the neighbouring communities, an attempt was made to develop innovative approaches to the
traffic problem.
“…that (climate change) was always an important topic in the municipality, almost across political groups. So
not only the typically Greens, but really cross-party, we all agreed that this must also be an issue. ...If you go
by car, you can see that individual traffic is a problem, but apart from this traffic problem, we have of course
also had the overarching climate objective in mind, as well as the problem of particulate matter, which is
particularly prevalent in this area… .”
Interview Austria, Male Respondent, Municipal counsellor
One focus was on the question of how to discourage purchases of a second or third car. Sporadically used 2nd or 3rd
cars should no longer be necessary and should be optimally and efficiently replaced by e-cars. They wanted to give
citizens access to electric mobility. In addition, a small project on public transport, a call bus, was also developed at this
time in order to create an optimal synergy with e-car sharing.
However, the e-car-sharing approach was embedded in an overall traffic concept in this municipality, which at that time
was created with a traffic planning office and a spatial planning office. This traffic concept comprised a bicycle traffic
concept, a call bus system, a schedule densification of the public bus system and e-car sharing. Two e-cars, one in
each of the two municipal sub-districts, were used for this purpose.
In the case of the first municipality the mayor was enthusiastic and inspiring, but in the second one it was the then
chairman of the transport committee of the municipality, who influenced others, above all, the mayor.
Alternatives to e-car sharing as such were not considered, but there was consideration of alternative processing models
for e-car sharing, e.g. the processing via associations or private persons; or the variant that the municipalities
themselves buy the e-cars and do the leasing themselves via the administration. However, finally this option was
cancelled, as the administrative apparatus was already overloaded.

Development of the Roadmap and Solution Approach
In the case of municipality 1, the country's program did not play a direct role, but the e-car sharing was built on an
agreement between the electricity supplier and the municipality.
There is a close cooperation in the handling of the project between the administration of the municipality and a leading
energy provider in the province. This energy provider has a leading role, the entire e-car-sharing project – from the
provision of the vehicle (1 car) to the construction of the charging posts, the booking platform to the direct settlement of
the costs for the participating citizens – is handled directly by them. The municipality has hardly any involvement with
the processing.
In the case of municipality 2, on the other hand, where climate protection and combating the problem of particulate
matter has always been an important issue, the initiative of the provincial government was seen as an important source
of impetus. As stated before, the driving force for change in the municipal administration, however, was the former
chairman of the Transport Committee. He inspired the mayor. The role of the province is mainly seen as a funding
provider. The municipality's role in the e-car-sharing project was active, but, as in the case of the general transport
concept, the municipality relied on the assistance of external consultants from a planning company. The municipality
also outsourced the monitoring to a company that does this in communication with the municipal secretary.
Outsourcing is very important for this administration at the municipal level, as it no longer has the capacity for additional
tasks. At the same time, the municipality considers it important to carry out permanent information and persuasion work
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on e-car-sharing, within the local council and to the citizens through contacts and media work, both of which are seen
as time-consuming.
“I only recently discovered that there are other initiatives with associations that do something like this, private
individuals that do it, or municipalities that really buy and rent out the e-cars themselves and that it works via
the administration, but as for us, probably as in many municipalities the administrative apparatus is usually
already overloaded and can really no longer take on any additional tasks, so a lot has to be outsourced.”
Interview Austria, Male Respondent, Municipal counsellor
In this municipality, too, it is not the municipal administration that handles e-car sharing with users, but the large energy
provider, and the municipality pays for this service. Support from the province reduces the fixed costs that the
municipality incurs as a result. The revenues from the e-car-sharing of the two vehicles go to the municipality. A
municipality employee and an employee of the energy provider are reciprocal direct contact persons.
To summarize the development process at the provincial level: the key question in the development of the support
program was:
“…what do I spend money for and how attractive do I make it, as I said – facing limited time, limited opportunity
for participants, limited budget. That's the framework and in this context, I can make it attractive. It should also
be a showcase story in itself, you also want to gain experience about what is clever, what is not clever….”
Interview Austria, Male Respondent, Technical responsible provincial government
The administration also wanted to gain experience from the practice of e-car-sharing, regarding organization, required
infrastructure, vehicles and booking platform.

Implementation Phases
The beginning in municipality 1 was somewhat difficult, which had to do with the inexperience of the large energy
provider with the billing. The e-car was rented from the large energy provider. The municipality founded a club, whose
members – municipality residents – pay an annual basic fee of 25€, combined with the right to drive the e-car. The user
then rents the car for 2€ an hour.
The billing is done directly by the large energy provider, who then passes the fees on to the municipality
For three years (2015) the project ran smoothly in municipality 1. There were no problems, neither with the booking
platform nor with the car. 36 to 38 local residents use one car. A second charging station, which belongs to the
municipality has been built. One car is still sufficient, there are considerations to increase the stock to 2, although the
utilization fluctuates. If the capacity is low, the municipality uses it for official journeys.
“It is quite different. Sometimes the car stands there the whole week, nobody uses it, then we use it for
business trips for the municipality, but there are also weeks, when it is always on the road and then only
stands there to recharge.”
Interview Austria, Male Respondent, Head of Office
Also, in municipality 2, the vehicles belong to the large energy provider, they are rented by the municipality. The
municipality pays rent for the charging posts, which also belong to the large energy provider, and the users pay the
large energy provider directly. Also, the solution of technical problems is part of the contract with the large energy
provider. An employee in the administration of the municipality is responsible for the initial training of car users and is
the direct contact person to the large energy provider.
In the municipality there are two locations in two rather central different subdistricts. Only one of the two locations is
well-used. So far, there are about 130 registered customers. In this model, the use is such that a prospective customer
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receives a training course and a user card after payment of 10 €. The booking takes place online. The costs are a onetime fee of 10€ and 4€ per hour. Currently there are about 14 regular users. The municipality pays the large energy
provider a fixed price for the cars and the charging. All income goes to the municipality.
As a monitoring system is in place, the municipality is well-informed about the utilization rate. A subcontracted company
digitizes the logbook and keeps the municipality informed.
A certain challenge that was perceived by this municipality was that the charging stations of the e-car were used by
other e-cars, which was described as undesirable, and a barrier was erected. A permanent challenge is the repeated
questioning of the meaningfulness – despite the low costs for the municipality – by a certain party in the local council,
as soon as the e-car is parked unused for a longer period of time.
“It is challenging, when it is addressed in different sessions like: That is nonsense, we do not need that,
because it stands around all day long. It is clear, of course, that we have two green cars that stand out, they
always stand in the same place and if they are not needed for a day now, it is of course immediately noticeable
and if you are really already focused on it, then you notice it more and more. But as I said, an average Austrian
car stands 23 hours a day, our "Buchmi" never stands that long.”
Interview Austria, Male Respondent, Municipal counsellor
The funding program was put out to public tender, and all municipalities in the province were also informed directly that
there was a funding option for e-car-sharing, which was, however, only available to a limited extent.
During the call for proposals, the administration of the province deliberately decided not to demand to present a local
council decision from interested municipalities before the funding was granted. The reason for this was that a quick
decision should be made possible, which should not be slowed down by lengthy processes. When a municipality signed
the grant agreement, the provincial administration assumed that it was valid. However, this is only the case if the mayor
signs and can rely on the municipal council's support. .
The possibilities of obtaining this funding were deliberately broad, both in terms of the addressees and the possible
constellations of cooperation between beneficiaries and other stakeholders, as well as in terms of the subject of the
funding (cars, charging stations, booking platform).
Monitoring i.e. records on the part of the funding recipients are already required for the interim reporting and are
precondition for the further payment rates of the funding. At the end of the project, an experience report must be
submitted, which is contractually stipulated. The requested contents are already announced in the call for proposals; in
addition to statistics on mileage, number of bookings, number of participants, etc., the main focus is on experience
reports on possible weak points and practical acceptance.
Challenges and some critical phases in the implementation of the program were also perceived by the provincial
administrative level. These included:


Change of managing director of an association of municipalities.



Subsequent municipal council decisions and political changes in municipalities also delayed or changed
implementation.



In addition, the delivery times of the e-cars, which were often delayed for weeks and months.
“The former (managing director) signed it or is responsible for it and the new one is not responsible for it at all
or only very little and then he thinks, how do I actually get rid of it. The former managing directors of the
association of municipalities had organized and signed all this, and the other, who was then appointed a few
months later, said, how do I manage to implement only a minimum of it? Or get out?”
Interview Austria, Male Respondent, Technical responsible provincial government
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Although there is a contractually agreed exit scenario, no municipalities have terminated their contract so far. However,
if individual activities fell short of the promised scope, the amount of funding was reduced accordingly.

Results of the Implementation
From the point of view of the municipalities, this program was consistently successful.
Municipality 1 has around 38 regular users, the majority of whom are women. These include people who do not own
a car. The e-car is mainly used for shopping trips and trips to be neighbouring larger cities. The vehicle is now very well
used with 38 users, and resources would be sufficient for even more. In addition, the municipality's administration uses
the vehicle regularly.
Municipality 2 also developed positively in this project. In this municipality, much emphasis is placed on media work
to promote e-car-sharing in order to increase capacity utilization. The personal approach to people was also successful.
Members of the local council use the e-car themselves and thus set an example. In the municipality there are at present
approx. 30 regular users.
The aim of the provincial administration, on the one hand, was to encourage the establishment of charging
infrastructure for e-cars, since the lack of this infrastructure was repeatedly mentioned as a main obstacle for e-cars.
Above all, however, the aim was to test e-car sharing in practice in all its variants and technical and non-technical
aspects (organizational and economic issues) in order to strengthen the administration's know-how on these aspects.
The corresponding experience reports, which are requested by the funding recipients (see above), are therefore an
important element of the funding agreement. At the mid-term of the program, it is assumed at the provincial
administration level that most of what has been contractually agreed will be implemented.
We asked our interview partners to take on the role of different relevant stakeholders to answer the following question:
What are criteria of success, expectations in the program that might be attributed to the main stakeholder
groups, i.e. municipalities, provincial administration and enterprises?
From the point of view of the provincial administration, the program will be considered successful if as much as
possible of what is contained in the funding contracts is also implemented.


Success would also entail that participating municipalities decide at the end of the program to continue, and
perhaps even expand the activities, as they recognize that the offer has been accepted.

In addition, the municipalities formulated the following objectives, which they attribute to the provincial administrative
level:


The province has an interest in showing a certain pioneering role regarding the number of electric cars.



The province has a strong interest in ensuring that the central area of the province around the capital is relieved
of traffic emissions from diesel or petrol engines, including particulate matter, and that public transport is
strengthened.
“From the point of view of the [provincial government], I would do everything I can to ensure that the provincial
central region and [city>100,000 hab.] are relieved of the burden of cars and diesel or petrol engines. I mean
an e-Car also causes fine dust, without question, you have to get away from the motorised individual traffic.
As [provincial government] you have to put subsidies in this direction...”
Interview Austria, Male Respondent, Head of Office

Expectations attributed to participating companies (e.g. energy providers) by the municipalities and the province:
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Advertising effect: if the company makes something available to the public, it attracts media attention and
enhances its image. Advertising imprints are usually placed on the vehicles provided by the company.



Possibility of implementing a showcase project with one municipality with the result that many municipalities
want the same implementation.



Testing new forms of energy services.



Showing responsibility as an energy provider for climate protection.
“It is certainly an advertisement for the company, because it says "[Large Energy Provider] vehicle" on the top
of all vehicles. That's certainly a great advertising effect. … Besides the economic benefit for the company,
the biggest is certainly the advertising that everyone is talking about it and the numbers will fit for the company,
of course, otherwise they will not drive it forward and continue to operate.”
Interview Austria, Male Respondent, Head of Office

Expectations of the communities


Availability of a service for citizens to help the municipality become more climate-neutral (replacement of fossil
trips).



Possibility to demonstrate that one belongs to a modern-thinking community, different from the neighbouring
communities.



Follow-up should be supported by new funding models to ensure continuity.



An attractive service for the municipality citizens in the economic sense, and traffic-technically (such as savings
from not having to buy a second car).
“For the municipality, the car is now, I do not want to say it is a prestige object, but it has been a good project,
and it will remain a good one in the future.”
Interview Austria, Male Respondent, Head of Office
“From the point of view of the municipality, it would be desirable if the funding did not expire. We have a threeyear subsidy and we do not know how things will go on, but we will decide again. It would be great if a similar
model or another model could be made available to our municipality citizens in the long run.”
Interview Austria, Male Respondent, Municipal counsellor
“I (as a municipality) have a service that I provide and if it is used it hopefully replaces fossil trips that would
be my goal as a municipality. Then I would have become more efficient as a municipality. If I produce more
trips as a result, I don't know whether that's wise.”
Interview Austria, Male Respondent, Technical responsible provincial government

Impact and Diffusion of Results
Despite the advantages of e-car sharing, it is not yet the solution for people living in decentralized locations, because
they need their own (fossil-fuelled) car to get to the e-car locations. Several more locations would be needed.
“The advantage or disadvantage of this project is that if I live near the municipality where the car is parked, it
is of course an advantage if I can borrow it for shopping trips, because you cannot drive an own car as cheap
as paying two euros an hour. There is also no public transport at this price. The disadvantage: Due to the size
of the municipality, we are very widely spread, have a large municipal area. All those, who live in the periphery
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of the municipality, must drive first with their car to us in the centre and then can continue with the e-car. So
they make relatively little use of it.”
Interview Austria, Male Respondent, Head of Office
In any case, the initial goals of the communities were achieved, and e-car-sharing as a project is regarded as a success.
Some municipality citizens plan to buy e-cars in the future based on their positive experiences.
Consequences and continuation: In municipality 1, the purchase of another e-car with a larger range is being considered
– even without external financial support. The construction of further charging stations is also being discussed with the
large energy provider.
“There have already been suggestions that in all four districts of our municipality, there should be a parking
option at a fixed point. I think that would go down very well. Of course, this is a cost issue that has already
been discussed in the municipality or with the boss, but he could not be convinced. So if there were more cars
at central points in the four districts, we would certainly have more users.”
Interview Austria, Male Respondent, Head of Office
The climate protective relevance of e-cars, should their number increase, is doubted in municipality 1 (asking questions
such as: "where will the electricity come from?"). Users' own solar PV systems are not seen as a solution. After all, all
the municipality's electricity systems in municipality 1 have been converted to renewable electricity sources.
Contrary to expectations, the organization of e-car-sharing via the booking platform did not place a burden on the
municipalities.
The municipalities are convinced that their feedback to the state administration level contributed to the success of the
follow-up campaign "2 days test of e-cars" (see below).
Municipality 2 is planning to relocate at least one of the e-car-sharing locations to a newly emerging hub for public
transport and cycling – in coordination with the provincial administrative level. The vision of this municipality is to develop
three to four such additional nodes.
“There is the TIM junction for the [provincial] central space, …. and all the other mobility offers that there are,
like train, bus, ‘Rufmi’, ‘Buchmi’, bike parking lots and maybe also bike rental systems, will be linked or tied
together in one place. For the user, it would be great in the long term if he did without the second car. If the
infrastructure was so developed in the long run that you have three, four or five such locations in the
municipality….”
Interview Austria, Male Respondent, Municipal counsellor
The province hopes that this program has provided an impetus for behavioural change, including the private purchase
of e-cars and the solar PV production by e-car owners.
In the meantime, the province started a follow-up initiative, considering experiences made by this program: The
promotional campaign "2 days test of e-cars" of the province in cooperation with the e-car-sharing companies of the
province aims, among other things, to inform about the everyday suitability of electric mobility. It also offers citizens the
opportunity to test drive an e-car for 48 hours for only 20 euros.

Suggestions and Recommendations
The following conclusions can be derived, but are only valid for the constellation of the formal social unit "administration"
in the case study region:
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The upper administrative level "province" perceives itself as an executive body of politics but has the lever to design
the desired activities / programs in terms of content. In the case of e-car-sharing, this level is responsible for climate
protection measures, but also for transport measures within the administrative hierarchy. From the point of view of the
level municipalities, this level is primarily perceived as a funding provider rather than as a content designer.
The municipalities are strongly interested in implementing their own ideas and in receiving external funding for these
ideas from the provincial level (or the state, as the case may be).
The commitment to e-mobility is present at all administrative levels and is a strong political focus. However, e-mobility
is rightly seen only as a partial solution to the emissions problem. Car-sharing in non-urban communities is only
accepted under certain spatial and infrastructure conditions.
The exchange between the administrative levels is not institutionalized and takes place only to a very limited extent, as
the competences are also clearly separated. In the present case, communication only took place via the application
and feedback on the funding received. It’s interesting to note that municipalities mentioned as a problem/undesirable
that private e-car drivers also used the charging points, while the provincial administration explicitly mentions this as
part of the program’s intention. This is an example that communication could be improved.
Municipality 2 plans to relocate at least one of the e-car-sharing locations to a newly emerging hub for public transport
and cycling – this will be done in coordination with the provincial administrative level. The municipalities are convinced
that their feedback to the provincial administration level contributed to the success of the follow-up action "2 days test
of e-cars", which is confirmed by the information provided by the province.
More important is the exchange and competition between the municipalities and the direct cooperation between the
municipalities and companies, especially the energy suppliers.
Since there were no problems with the implementation of the support program, this weak communication was not
perceived as an obstacle. However, since both municipalities are interested in expanding their activities in this area and
the province is interested in meaningful follow-up programs, an increased exchange between all three levels
(municipality, energy supplier, and province) on organizational and technical issues from practice in all directions would
be useful.
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3.3.3

Housing Cooperative (Norway)

Description of the Actual Problem/Idea/Case/Project
This is a case report for WP6 Task 6.4 ´Best Practices and Lower Level Dynamics: Case Study Guidelines´. It aims to
investigate the decision-making process and identify the bottom-up mechanisms together with top-down policies that
can be utilized, to have a better and in-depth understanding of perspectives of formal social units in the individuals
engaging in joint contract level.
This case report starts with the description of a large housing cooperative and the housing cooperative structure in
Norway. The first section also focuses on identifying the key stakeholders and discussing the relevance of the case
within the ECHOES project. The second section investigates the initiation and planning phase with specific focus on
how the housing cooperative initiated smart electric vehicle charging project, evaluates each potential solution, and
their application for relevant support schemes. Several drivers and barriers in this phase are discussed. In the third
section, we analyse the project management process in the implementation phase, identify the drivers and barriers in
this phase, and discuss how the challenges were resolved. In the fourth section, we present the results of the
implementation so far, and the impact and diffusion effect of the project. Lastly, we discuss several suggestions and
recommendations by identifying how the results of the case pertain to the decision-making process regarding different
levels of formal social unit and their interactions.
A housing company (‘borettslag’ in Norwegian) is a cooperative company which aims to grant owners property rights
(‘borett’ in Norwegian) to their own dwelling in the cooperative's property. This form of company is defined and regulated
in the custody act (Store Norske Leksikon Website, 2018). Everyone who lives in the cooperative is a unit owner
(member) of the housing cooperative and they have the right and duty to use the housing the share is linked to. In this
indirect way, the residents own their property and control the property with all the neighbours (Store Norske Leksikon
Website, 2018). Usually a large share of the construction costs of the property is financed through common debt that
is issued to the cooperative, and not to the individuals. This debt, along with the costs to cover running the grounds, is
charged to the owners as rent. Some cooperatives are members of a housing association, which again are members
of the Norwegian Federation of Co-operative Housing Associations (Wikipedia, 2018).
The housing cooperative is one of Norway's largest, with over 1100 apartments, and it is located south of Trondheim
city centre. It has a vision to be ‘an attractive housing and a living environment that is constantly evolving in accordance
with the residents' ambitions, wishes and needs, and contribute to the best possible quality of life’. The residential
buildings are divided into 8 residential areas with around 1000 apartments in terraced / low-rise buildings and around
50 flats in high-rise integrated buildings. In its neighbourhood, there are two elementary schools, one junior high school
and five kindergartens. About 70% of the houses in the low-rise blocks are situated on terrain with their own garden on
both sides of the house and for most apartments, one of the gardens faces an open area. During the period 1993 to
1998, a large rehabilitation of the building mass was carried out with a total cost around NOK 120 million (about 12
million Euro). This rehabilitation included the replacement of windows, patio doors, insulation and new siding, as well
as the construction of larger balconies. The key stakeholders are as follows:
The residents and the General Assembly
Housing cooperatives or condominiums are collective entities owned by residents, and the number of shares is the
same as the number of apartments. The highest authority of the housing cooperative is a general assembly that is held
once per year. During the meeting, the residents elect the board members who are responsible for daily operations.
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In the housing cooperatives, the general maintenance responsibility is divided between the residents and the
cooperatives. Residents are responsible for maintenance and necessary repairs of their own living unit, and they are
relatively free to modify their living unit as long as it does not lead to any inconvenience to other residents. The housing
cooperatives are responsible for the maintenance of the exterior of the buildings, public spaces, and the outdoor area,
and the costs are covered by residents through monthly service charges.
The (supervisory) board
During the General Assembly joint meeting, the residents elect board members who are responsible for daily operations.
Depending on the agreed latitude for the board members to make decisions on behalf of the residents, decisions
regarding financial matters such as rehabilitation of the common building mass or windows, change of electricity or
internet supplier can be put to a vote during these meetings (Sæther et al, 2018).

Figure 17: The Board and the General Meeting's mandate in a housing cooperative (Byggforsk, 2010)
Figure 17 shows the decision-making mandate for an ordinary housing cooperative in Norway. Here we see that
ongoing maintenance, rehabilitation and easier upgrade / modification can be approved by the board without going
through the General Assembly, while heavier additions / demolition and remodelling / upgrading with a greater scope
must go through the General Assembly. There must be a majority of two thirds in the General Assembly for the decisions
to be made. In addition, if a housing cooperative needs to make a decision about raising loans, an ordinary majority is
required at the General Assembly.
For an ordinary housing cooperative, a project manager is usually hired during remediation projects and
reconstruction/upgrading projects. The project manager will be responsible for coordinating the planning, design,
overseeing the progress, and to have control of the budget (Byggforsk, 2010).
Administrative board
The housing cooperative in the case study has an administrative board with 12 to 13 permanent employees, which is
quite different from other smaller housing cooperatives. The administrative board works on the daily maintenance and
plans larger rehabilitation projects. It consists of a general manager, a technical manager, an economic consultant, a
project engineer, and several other employees, such as house keepers, and a secretary. The administrative board
works closely with the supervisory board that is elected by and among the residents at the Annual General Meeting.
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Figure 18: The Board and the General Meeting's mandate in the case housing cooperative
The overall aim of this case report is to showcase the decision-making mechanisms affecting energy choices and
energy-related behaviour of formal social units beyond the policies of their governing bodies and provide suggestions
and recommendations for a better understanding of the factors driving energy choices and energy-related behaviour.
The formal social units contain three categories, formal social units, collective decision-making units, and individuals
engaging in joint contracts. This housing cooperative showcase is one of the case studies located in the category of
individuals engaging in joint contracts. Moreover, this case report also aims to provide insights relating to one of the
technological foci addressed in the ECHOES project namely; electric mobility, while the other two technological foci;
building and smart technology, will also be mentioned because of they are highly relevant to the electric mobility focus
in this showcase.
As one of Norway’s largest housing cooperatives with over 1100 apartments they have invested and implemented an
energy monitoring system that they call an energy surveillance system (an EOS in Norwegian). Currently, the board is
facing increasing demand from residents regarding the establishment of charging opportunities for electric vehicles
(EVs). As the local grid will have a hard time handling large amounts of EV charging from the housing cooperative, the
board have worked on a suitable solution for the housing cooperative. When we conducted the interviews, they had a
waiting list of over 60 residents for a charging point connection with a private charging box. As these demands have
increased drastically over time, the board is working on establishing a smart electric vehicle charging system that could
also be connected to their EOS, in order for the administration to monitor electricity loads and energy consumption in
the housing cooperative. For the board, this meant that the administration had to assess various solutions, including
talking to the relevant market actors and suppliers to get the best fit and the best price. This showcase investigates the
decision-making process of planning and implementing this smart EV charging system in the housing cooperative.
Interviewees for the case study were selected from three different levels of the housing cooperative organization. These
are Technical Manager (female), Supervisory Board Member (male), and General Manager (female).

Analysis of the Existing Alternatives
One first challenges of implementing a new solution is to find a trustworthy supplier who can provide the product or
service at a reasonable price and with good quality, and hopefully, previous experience. The board usually starts by
contacting the suppliers who they have collaborated with before to reduce the searching cost, and to reduce unknown
risks. However, it is not always easy to find a supplier who is able to handle a large case like this housing cooperative,
as the technical manager mentioned. The board managed to solve this because they had and still have a very close
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relationship with the grid provider, so they could customized their instalment roll-out plan (i.e. which garage gets the
upgrade next) following after the grid providers upgrade- and maintenance plan. This helps both sides.
“So we had to cooperate with someone who knew what to do and had more knowledge than us. So the usual
route is to take offers from electrical firms and suppliers, so you know what they can provide and what they stand
for. But even though some of them were good, this is a very large order, so they have to be big enough and able
to supply us. The solutions and knowledge we were after, they didn’t have it. I think that applied to many of the
firms.”
Interview Norway, Female Respondent, Technical Manager
When deciding on which of these alternatives to go for, one of the pre-requests is that the solution needs to fit into the
current system. Currently, the board wants to have a solution that enables them to monitor and manage loads and
energy consumption, both for gross savings, i.e. lower costs for the residents, but also to map the various users and
their consumption patterns. Therefore, the board needs to find a charging system that could fit the installed EOS system,
so in that sense, the options were limited.
“So we hope that the new charging system can be fully integrated and connected to the EOS so we can see
consumption and monitor it, even though it is the single residents’ responsibility in the end, because they don’t
get an invoice from us, that’s from the energy company.”
Interview Norway, Female Respondent, Technical Manager
“But there are many different solutions, but we needed to have one that could communicate and work with our
energy surveillance system (EOS). So really that went by itself really.”
Interview Norway, Female Respondent, Technical Manager
Since most of the buildings were built in 1970s, some of the infrastructure is not up to today´s standards, some of the
old systems have limited capacity for a charging system. Besides, the old grid wires and lines connecting the housing
units and garages to the grid are also complex, so the new charging system needs to be compatible with this
infrastructure. Since it is not possible to rebuild all of the old infrastructure, the board had to find a solution that could
co-exist with older systems, and at the same time, provide (preferably smart) charging opportunities for electric vehicles.
The technical manager explained the situation as the following:
“Yes, exactly, that’s what we saw as well, that’s why we had to go over to another solution. Because there
were some of these garages that were at full capacity already. So before we started with this smart electric
charging system, I got a consultant to go through all the garages to see how much impact there was.”
Interview Norway, Female Respondent, Technical Manager
“So now when we see that some of the garages are full, we have to say ‘stop’. So that’s really where the smart
solution came along, because we had to solve this.”
Interview Norway, Female Respondent, Technical Manager
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“We have looked at wireless, and other things, but the system in the old apartments are not so simple. So you
can’t put a device on the outside of the building, because the piping goes through the whole apartment and
from an apartment and up into the next, and in crisscross inside the building, so stuff like that.”
Interview Norway, Female Respondent, Technical Manager
Because the technology is improving as we speak, the board is facing a choice between adopting the current ´new´
technology or wait for the ´better´ solution. There have been some revolutionary changes in the electric vehicle
market, and nowadays electric vehicles are very popular among the Norwegian consumers. As the technological
development in EVs and battery technology is rapidly improving, the need for appropriate and compatible charging
infrastructure increases. Therefore, timing was an important factor that the board had to take into account when deciding
on investing in their preferred solution.
“But it is like, when you buy a PC. When you buy it and use it, there is already something new on the market.
So we are actually a bit afraid of how fast the progress goes. What if, next year, something new and better is
coming on the market, now when we have locked ourselves into this solution?”
Interview Norway, Female Respondent, Technical Manager

Development of the Roadmap and Solution Approach
The administrative board has a clear plan and time schedule for the forthcoming maintenance, and the plan is
made according to the strategic goals and their budget situation. It is important for the board to have a holistic plan
because they also have an ongoing study of the housing cooperative, with some researchers and a local consulting
firm, that will present the housing cooperative with a possibility study of what can be done, which smart solutions are
possible given the conditions in the cooperative etc. The board is also continuously listening to the residents and
adjusting the plan according to their needs. As one of the members of the supervisory board mentioned:
“So, we gathered a lot of information in that committee, so now we have kind of tried to rework and comprise it
into like a goal and action plan. So that’s what we call it now.”
Interview Norway, Male Respondent, Supervisory Board Member
Meanwhile, the board consult professionals for future rehabilitation projects. Because the buildings and infrastructure
are complex structures, neither the administrative board nor the supervisory board would be able to discover all the
potential problems or make a maintenance plan for the whole housing cooperative, so they have a good relationship
with several consultant firms and suppliers to get professional information. As the technical manager of the housing
cooperative stated:
“So just there, it is so much unnecessary heat that is wasted. Because when it is warm in the summer, you do
not need the heating, but people still need hot water. So, could we warm that water up in another way? So that’s
what we are looking at in that possibility-study. So, there we have that Smart-grid project and the consultant firm
with us.“
Interview Norway, Female Respondent, Technical Manager
“So that consultant firm helped us with that bit. Because that is the sort of stuff they know well. So, we have had
consultancy assistance for many things. We are not able to know everything.”
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Interview Norway, Female Respondent, Technical Manager
“I do know that, well, we have cooperated with several of the suppliers before. So, we had a few solutions. But
we didn’t go really broad and asked for thousand different suggestions before we decided on the smart solution.
But we wanted this and that, and got some references for the technical solution, so we thought that was ok.”
Interview Norway, Female Respondent, Technical Manager
Beyond the basic maintenance plan, the residents have growing needs and increasing demands for better living
standards. The on-going plan in the housing cooperative to install the smart electric vehicle charging system is a typical
example of bottom-up decision-making driven by the needs of the residents. All three informants addressed how the
residents in the housing cooperative drove the decision-making in the board.
“And it’s really clear for us now, because we see it for those who have already installed charging for their electric
cars, plus the fact that we are getting many more EVs, that it pulls a lot more power.”
Interview Norway, Female Respondent, Technical Manager
“The extra effect from charging. So, we were actually surprised, when we saw the power consumption before
and after. So that, in combination with the district heating, that we upgraded the EOS, the energy surveillance
system.”
Interview Norway, Female Respondent, Technical Manager
“Yes, there was a lot of involvement from the residents. Especially for electric cars. That is why we chose to go
so for it, because there was a huge drive. We saw that very many people eventually started to buy EVs, and that
we didn’t have the capacity on our net, that if everyone would set up their own private contact like it is usually
done. So then we started to think about what we could do about this.”
Interview Norway, Male Respondent, Supervisory Board Member
“So when we worked on that we found that the residents wanted to do things on energy, and energy
conservation, and this with the electric car. So it was a really big push for that, so that is probably some of the
reason that it moved as quickly as it did.”
Interview Norway, Male Respondent, Supervisory Board Member
“In recent years, I would say that the pressure has been stronger from the bottom than before. Because I
remember when we started with this, there were not many people talking about it among the residents. Back
then it was mostly the board and administration and we had received some input on what was possible to do.
So, we worked a little more from that side back then. While now, I think, for the last few years, I think, because
of the electric car boom, it has really taken off, and following that the pressure on us right, to get it (charging).”
Interview Norway, Male Respondent, Supervisory Board Member
“And those with an electric car, they lined up, there has never been so many people at a General Assembly
meeting. So, there was a lot of interest in the project, and then it became a majority for it.”
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Interview Norway, Female Respondent, General Manager
There are also some maintenance and upgrades made because of limited current capacity in the grid; as the member
of the supervisory board mentioned, they have been working on installing new infrastructure because of the limited
capacity of the old system.
“So now when we see that some of the garages are full, we have to say ‘stop’. So that’s really where the smart
solution came along, because we had to solve this. Plus, like I said, we cooperate with the net company here to
do upgrades where its old and needed.”
Interview Norway, Female Respondent, Technical Manager
“So, we saw that if everyone would get an electric car, with their own outlet – we wouldn’t have enough power!
We simply didn’t have the grid capacity for it. Also, so the board looked at this, and that if we would have to build
new K-boxes, i.e. link-boxes, and up to 4 new ones in each building for all the cooperative, it would have cost
millions in investments.”
Interview Norway, Male Respondent, Supervisory Board Member
The board did a lot in terms of applying for the relevant support schemes and funding from both the municipality,
and from national support schemes. Because of the high upfront cost for many of these new more sustainable
technologies, such as installing solar panels on the roof and building the charge infrastructure in garages, the
applications for relevant government subsidies and other type of support can be useful. They got limited support from
the municipality for the charging system, but they got more than the upper limit of funding set by the municipality for
these types of projects, as the project had great potential, but it certainly helped towards the total costs. As the
informants mentioned, the board is considering applying for additional subsidies for solar panels and further charging
infrastructure.
“We can, for instance, use solar panels on the building roofs. Its flat roofs all over. For instance, on the buildings
to warm up, and also to charge electric cars. That is, some of the things we are looking at as possibilities here.
That report should be finished by 1. March next year, so out February then, so it goes really fast to that, so we
are very excited to see that! We actually got support from the national efficiency energy agency to fund that
study.”
Interview Norway, Female Respondent, Technical Manager
“Because we have tried to search for other support schemes. So, you got the national efficiency energy agency
right, so they can support solar cells that can help with charging, but not for the infrastructure that we are building
now.”
Interview Norway, Female Respondent, Technical Manager
“Yes, it was like that really! We actually applied for support for a lot of things. We received a lot of support of the
outside activity-yard among other things. We got some money from a foundation as well, so yes, we are trying
to apply for support where it is possible. For the smart charging system, we applied for support from the
municipality. We got 310.000 kroner (31.000 euros), but there was a limit on how much we could get, but they
said, since you are one of the largest housing cooperatives, you will get a bit extra. So, we got over the maximum
limit, really. Because they thought this was very positive. And they have encouraged us to re-apply again when
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they get more funding. So, this helps us a lot, because it reduces our costs, and that reduces the overall costs
for the residents. So, we are trying to make use of all the opportunities that exists.”
Interview Norway, Female Respondent, General Manager
The barriers for future rehabilitation and upgrading first comes from the individual residents. The lack of incentives to
save energy from their daily life can lead to the overall high energy consumption in the housing cooperative. Because
their daily usage of hot water and heat is not reflected in the monthly bill, very few residents are motivated to save
energy. Based on a survey conducted by Sintef Norway in 2010 (Housing Fund Management Survey, 2010; Hauge et
al., 2011), most people believe that it is the individual residents´ responsibility to reduce energy consumption, however,
it is not the case based on our informant:
“But people aren’t any good at arranging themselves. So, I use the shower as many times as I want, it’s in my
rent (read: costs of services) right, I so ‘pay’ nothing. But that’s exactly what they do, because if every save
some, they will pay a lot less. So, there are something about the attitudes there. And it’s clear to me that people
need to be involved yes, but how will we involve them, so they understand and care?”
Interview Norway, Female Respondent, Technical Manager
Even though the housing cooperative have had a good economic position for many years, it has not been able to
provide all the rehabilitation that residents demand. So only necessary maintenance and upgrading will be
implemented. As the technical manager and the supervisory board member mentioned:
“I also want it very fast. But it costs some money as well, in addition to that is has to be physically possible to
achieve it in two years.”
Interview Norway, Female Respondent, Technical Manager
“It would have cost millions in investments. So, we didn’t want to spend that money, but we didn’t want to have
a much higher consumption either right. So, then we had to start thinking slightly differently.”
Interview Norway, Male Respondent, Supervisory board member
There are several success criteria worth mentioning from the showcase, and the first one highlighted is the short
decision-making route that has proven to be very effective and efficient. The close collaboration between the
supervisory board and the administrative board has a huge advantage in that most of the final decisions are made
without a complicated and time-consuming process. As the General Manager explained, there is close contact between
the administration board, the supervisory board and the General Assembly:
“I think that the decision-making route in a housing cooperative is very short. There are short lines between the
administration, the board and the General Assembly really. Especially between the administration and the board,
and I think that is a huge advantage.”
Interview Norway, Female Respondent, General Manager
“If someone had to work on a case, then the one over there has to make a decision, then another one, all the
way to the top before the final decision is being made, that is a really slow and difficult process. And we don’t
have that here.”
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Interview Norway, Female Respondent, General Manager
Also, we have board meeting each month, and should we need an extra one, we do that. So I think those are
the main success criteria.
Interview Norway, Female Respondent, General Manager
One of the important success criteria mentioned by both administrative board members is that they have received
strong support from the supervisory board. The supervisory board is forward-looking and innovative, and the
supervisory board has a culture of willingness to accept new things and consider different alternatives. If there had been
many conflicts between the administrative and the supervisory board, the decision-making process would be much
slower, which would have negatively affected all residents.
“So, now that the board has been so willing, and we have one, I have to say, I think we have such a good board.
They are so forward-looking and innovative, and they understand, so it is never hard for me to work…they are
so passionate about the energy stuff.”
Interview Norway, Female Respondent, Technical Manager
“Also, we have a board that is very interested and forward-thinking, that matters a lot. Also, that the board and
the administration agree broadly on the road forward, that makes it a lot easier. I think that has a lot to do with
being successful.”
Interview Norway, Female Respondent, General Manager
The administration board, on the other hand, has also been very devoted and responsible. They have made rational
and professional decisions in line with the residents´ interests. The administrative board has been involved in the whole
decision process of installing charging facilities, and they made a careful decision on which supplier they should choose,
which type of facilities to adopt, and all other relevant issues. Moreover, the managerial group members in the
administrative board are personally motivated to look after the best interest of the residents, and they are devoted to
making the value of the apartments higher in the market, so the residents will benefit from it. As the two members from
the administrative board mentioned:
“And I have worked with EVs for many years, from the first one that came, where you just installed an outlet, to
now, where you legally have to install an approved charging outlet, with ground fault switch calls B and that sort
of stuff that is required. But now we are going with this technical solution, which is a smart charging system. So
it has been a tremendous development all the way.”
Interview Norway, Female Respondent, Technical Manager
“It is clear that it was either all or nothing with those. Such as, what type of chargers, how to deal with this and
that. So we really had the board involved in this all the way.”
Interview Norway, Female Respondent, Technical Manager
“But I think they think it’s quite fun as well, and I mean – we are doing this for them after all. It is to increase the
comfort and standard, not to mention the value of the apartments! Whether it’s upgrading the heating system,
so we don’t waste so much, or find leakages fast. Those are things are important to the residents.”
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Interview Norway, Female Respondent, Technical Manager
“So, we want to be forward leaning, and not lag behind. And we see that the electric car is the future. When you
look at the EV sales, if it continues like that, then we can’t hang around and do nothing.”
Interview Norway, Female Respondent, General Manager
Getting support from the residents is also an important success criterion in the development and planning stage.
According to our informants, the solution of the charging infrastructure is very popular among the residents. Because
only those residents who are going to install it, need to pay for it, so the ones who do not have a garage or parking
space, can also agree with the solution because they don´t need to share the costs. As the administrative board member
mentioned:
“And now last time we had a general assembly, where they elected to go for the smart solution. I mean, it might
be fully maximized also, but we must make the best of it in any case.”
Interview Norway, Female Respondent, Technical Manager
“And really, there has been very little resistance in the housing cooperative. It has actually been very popular. It
has been a project that has been very positively received. Also, the fact that those without a garage space, don’t
have to pay for the infrastructure has been good, it makes it pretty fair.”
Interview Norway, Female Respondent, General Manager
“But I have to say that in relation to the electric car charging, the times are working for us, right. If we did this
five years ago, we might not have had a majority of the General Assembly voting to do it. But given the fact that
we had a waiting list of nearly 100 people that wanted recharging in their garage, it was really quite simple to
get the approval for a smart system.”
Interview Norway, Male Respondent, Supervisory board member

Implementation Phases
The ongoing project and future plans need to be well coordinated, since there are always multiple rehabilitation
projects, larger or smaller ones, going on at the same time. The technical manager has mentioned that some of the
projects needed to be arranged in a sequential order, so they would not waste time and money on repeating some of
the processes. For example, the renovation of the garages should happen at the same time as they install the charging
infrastructure, so they do not have to dig up the ground twice.
“Because, since I’m putting up cables and preparing for the charging stations, right. But that’s very silly to do
before they are done with the renovation inside and outside. So he moved up his renovation on that garage to
fit our plan with the charging infrastructure. So we don’t have to dig twice.”
Interview Norway, Female Respondent, Technical Manager
It is important to have good long-term relationships with several suppliers. As a good and constructive dialog and
interaction with the supplier incentivize them to develop products that are environmentally friendly and fit the needs of
the housing cooperative and other housing cooperatives. More importantly, sometimes there is a limited number of
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suppliers in the market that can provide the technology needed, for example, the grid providers, so it is very important
to cooperate with them for a timely solution. As the technical manager mentioned they usually contact their already
strong network of suppliers and actors for these issues very early on. This was a key point that was raised several times
during the interviews.
“Because it is clear for us, that we have old transformer stations and old connection-boxes in the garages that
have to be upgraded. So, we have to cooperate with the grid/net-provider, because they own the grid here, and
that costs some money, of course.”
Interview Norway, Female Respondent, Technical Manager
“So, we really have to cooperate with the net company that owns the grid here… Yes. Because we have a very
good relationship with them. We just have to have that.”
Interview Norway, Female Respondent, Technical Manager
“So then the ball started to roll right – what solutions we can choose. We also cooperated with a consulting firm
here, [name of company, name of leader].”
Interview Norway, Female Respondent, Technical Manager
Because the installation of charging infrastructure is a new project for the housing cooperative, the board decided to
adopt a ‘learning by doing’ procedure. So, instead of installing all the infrastructure at once and perform an evaluation
after that, they chose to install the charging facilities in six of the twenty-four garages and test them before they moved
on to the remaining garages. As the technical manager mentioned:
“But once we are done with the first project now, on the six first garages, we will need to take an evaluation
before we give the “go-ahead” on the remaining 18.”
Interview Norway, Female Respondent, Technical Manager
The coordination with suppliers is important in the implementation phase, and that is not always easy to achieve. To
achieve better energy-efficiency in the housing cooperative, the board has been working on creating such demand to
encourage the suppliers to provide a solution. In this case, the housing cooperative is so large that it become a very
valuable customer to the suppliers, and the demand provides an opportunity for innovative and green solutions to
emerge. However, the communication and coordination process with the suppliers is not always easy, and the
board had faced such a situation, when the product did not work after it was assembled, because of the lack of technical
communication before and during the installation, which in turn may delay other projects. As the technical manager and
General manager mentioned:
“They are fully assembled, but they are not put to use yet, because of the lack of the technical communication,
but the energy provider has promised us that within two weeks it will be up and running.”
Interview Norway, Female Respondent, Technical Manager
“We as a housing cooperative or board and the General Assembly cannot decide that residents have to buy their
charger from that particular energy provider. So we told that to the provider and told them to make sure they had
the most affordable offer, so residents want to buy their charger there.”
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Interview Norway, Female Respondent, General Manager
Even though the board is trying to take all the residents´ demands and needs into consideration, they cannot fulfil
every resident´s need. A few residents have already invested in an EV charger that is not compatible with the new
smart charging system, which they have to change to a compatible model. However, the board have to follow the
solution that is favourable for the majority residents´ needs, as the general manager mentioned.
“So mainly, you have those who have invested in a charger that is not compatible with our smart system, maybe
bought it two year ago right. So, like a 16.000 kroner (1600 euro) charger that they have to get rid of and then
invest the connection fee and a new charger… So that is clearly very heavy… But we decided not to do that.
We decided to stand behind the majority decision of the General Assembly, that from this date forward, we will
have a smart electric charging system and you need this type of charger to charge at the housing cooperative.”
Interview Norway, Female Respondent, General Manager
“So we get some now, like I said, with those who have already bought another charger that is not compatible
with our new system. So that’s more helping them out, so they don’t feel abandoned and left behind, so that’s
perhaps the biggest thing.”
Interview Norway, Female Respondent, General Manager
According to the informants, the implementation phase of the installation of the charge infrastructure has been relatively
smooth.
First, the board tries to take an overall consideration of the needs from the residents. Since not all the residents
with electric cars are willing to or able to invest in charging infrastructure in the garage right now, so the board plans to
install some exterior charging stations that could serve all residents with electric cars. By doing this, the board gets
support from more residents, and it is convenient for more residents to charge their electric cars.
“Yes, but there are some solutions to this as well, we are getting three exterior charging stations, so those who
can’t afford the investment now, have the ability to charge outside, so there are some alternatives at the housing
cooperative, if you chose not to invest in the charger right now.”
Interview Norway, Female Respondent, General Manager
To invest in these types of projects, a good economic situation in the housing cooperative is necessary. In the
implementation stage, one of the most important criteria is to have a stable economy. Both the supervisory board
member and the general manager mentioned that a good economy provides the financial foundation for their investment
on different projects. The housing cooperative have had good financial management for many years, so they are able
to afford different rehabilitation projects.
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“So overall, we have very good financial management and have had that through many years. And that gives us
great room for action. And I think that is a really important key factor. It’s not clear that we could have done this
if we didn’t have a tidy and good economy.”
Interview Norway, Male Respondent, Supervisory board member
“And our housing cooperative has a very good and stable economy. We have good finances and low debt. So,
we can afford to invest in these types of projects.”
Interview Norway, Female Respondent, General Manager
The implementation stage would probably not have gone as smoothly without the support from a motivated,
experienced and responsible administrative board. The technical manager of the board has worked in the housing
cooperative for 13 years. She has much experience on rehabilitation and technical management in the cooperative and
has learned a lot from the electric car project. Moreover, both the technical manager and the general manager
mentioned the importance of being forward looking and planning for the future. Unlike some other housing cooperatives
that only have a voluntarily board with limited working time on the different issues, this housing cooperative has an
administration board that can spend much more time looking for different solutions, planning and monitoring the ongoing projects. As the technical manager and the general manager mentioned:
“But I don’t only have to think about electric cars. I got my roofs, I got some heat, and we’re doing all kinds of
things. Like playgrounds! We're doing this tremendous case that I actually need to clarify today. That's a big, 89-ton climbing stone that is going to be mounted. So I'm doing all sorts of stuff here, I got a lot of strange stuff.
But that's what's so fun you know, with this job.”
Interview Norway, Female Respondent, Technical Manager
“I have and worked very much with the electric car stuff and have learn much about it, actually.”
Interview Norway, Female Respondent, Technical Manager
“I have been here for 13 years now, so I know the game. I know the board well, I know what kind of stuff to put
forth. I know what to suggest, I even know what they will vote, in a sense! I know them well you know. But it has
to make sense and it has to be rational.”
Interview Norway, Female Respondent, Technical Manager
“So that’s also my job, to plan that sort of stuff and coordinate, and think ahead.”
Interview Norway, Female Respondent, Technical Manager
“And that has been really great, because you know, it puts our housing cooperative on the map. And we want
to be good. We want to get something done. We want to think about our residents. Because everything we do,
we do for them, everything. Both being forward-looking and to save energy and money, and provide a good
reputation, that is should be good to live here.”
Interview Norway, Female Respondent, Technical Manager
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“And many of these outsource their accounting and business to the regional Housing cooperative association,
and they might not be looking around for everything right. And then you have boards that sit and take some
decisions without knowing all of the possibilities. They usually have like a managing board or group on larger
projects, but it becomes a totally different way of managing and operating.”
Interview Norway, Female Respondent, General Manager
“For starters, it is really important that we in the administration makes excellent case assessments. And not put
forth any semi-finished cases to the board, that make no sense. It has to be well planned and well justified.”
Interview Norway, Female Respondent, General Manager
The housing cooperative has also worked closely with researchers, and they collaborate sometimes on future
rehabilitation plans. There was a Ph.D. candidate whose thesis focused on the energy consumption in buildings, and
this housing cooperative was one of the targeted cases. The board also mentioned that they also cooperate with
researchers on other projects to get better evaluation and solutions. As the technical manager and supervisory board
member mentioned:
“They are in the pilot project, so they will be involved. Pretty early, and they must be involved of course. There
is a Ph.D. candidate I was going to say, that takes a doctorate on that stuff here, it’s about energy consumption
in the apartments and stuff like that.”
Interview Norway, Female Respondent, Technical Manager
“And we cooperate as well, with researchers for instance. We have green roofs, we have rain drains, and a lot
those types of things. So that is really fun! And we read a lot and think, oh that sounds exiting. So, I think there
are ripple effects for sure.”
Interview Norway, Male Respondent, Supervisory board member
Sometimes, upgrades and rehabilitation originate from the residents’ need. In this case study, we find that it was mostly
the residents’ demand that drove the decision-making of the board to install the smart charging system. During
the implementation process, it is also very important to have good communication with the residents, in terms of the
choices of solutions, suppliers and payment method. Good communication with the residents can also help the board
to evaluation different solutions, since residents have the first-hand experience with their electric cars and how to charge
them. As the supervisory board member mentioned, they had several voluntary meetings, open for every resident with
suppliers presents to show the products and answering questions.
Getting support from the residents is also important in the implementation stage. The board has presented the plan
for the implementation and instalment of the smart charging system on General Assembly meeting, to listen to residents’
opinions and suggestions on the charging infrastructure, even though it is not a necessary procedure. They found that
this was useful in order to provide good communication and getting support from the residents. This makes the decisionmaking a two-way process; there are both bottom-up suggestions from the residents and top-down proposals from the
board. Moreover, the residents are informed on the procedure of the on-going projects, so the residents can feel more
involvement in the whole project.
“But of course, when we consider something like that, when there is something big like that, we want to have
that General Assembly decision as a backing, so we have the majority. But I don’t think it (the smart electrical
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car charging system) was so big that we necessarily had to do it (put it to a vote on the General Assembly), but
we usually chose to do it with bigger stuff. To get that anchor, as you say. So we did that for this.”
Interview Norway, Male Respondent, Supervisory board member
“Because we had an information meeting about it, and we got some input from the residents on what they were
dissatisfied with.”
Interview Norway, Female Respondent, General manager
The support from the supervisory board is also critical in the implementation stage. The value of trust has been
mentioned several times. The decision-making route is short, especially with the good relationship and trust between
the board and the administration; they agree on the road forward, they are very much forward-looking. It also helps that
they have good finances, as this lowers risk, but the main point is that they have the ability and willingness to do projects
like this. The technical manager mentioned that the high level of trust and confidence between the administrative and
supervisory board is one of the reasons for their achievement so far:
“It is based on trust. And the board, they have confidence in us, and we have confidence in the board. We
cooperate very well. And I think that’s very important.”
Interview Norway, Female Respondent, Technical manager
Joint interest among the administrative board, supervisory board and residents can accelerate the decision-making
process. Usually, the joint interest can be represented by the General Assembly and the supervisory board. The
supervisory board member mentioned that a common interest of the residents is lowering energy consumption and
costs. These needs are then considered by the joint work of the administrative and supervisory board.
“And for the board, we have been concerned with that we want to work on energy conservation measures. We
want to bring down our heat consumption, we want to bring down energy consumption, and we want to make
measures to be better and more environmentally friendly. So that is really the context for this. And that is what
we have been doing at least in the years I have sat on the board and might have been before that as well.”
Interview Norway, Male Respondent, Supervisory board member
“The administration, they are working on behalf of us. Because if we just lean back and do nothing, they might
as well, right. So if we are concerned with it, they will be too, because we give them the opportunity do work with
solutions on behalf of us.”
Interview Norway, Male Respondent, Supervisory board member

Results of the Implementation
The main project we have investigated so far is still an on-going process, so in this section, we will mention both the
preliminary effects of the project and some general effects.
Based on the interviews, the board mentioned several times that their priority is to fulfil the residents´ needs, maintain
a good relationship, and keep efficient communication with the residents. They are also trying to improve the residents´
involvement in the decision-making process by arranging more open meetings, which can also facilitate more bottomup decision-making and resident involvement. As the technical manager and supervisory board member mentioned:
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“You know, in housing cooperatives, if we don´t hear anything, everyone is happy! When we hear something, it
is usually not good! Well, sometimes, someone brings flowers or cake or wine! And that’s nice.”
Interview Norway, Female Respondent, Technical manager
“I’m thinking that the main new experience for us was the way we did this with resident involvement, for we
haven’t really been that good at it before. And we have talked a bit about that in the board, in the retrospect of
that, that in all these big projects, we really should have more of those open meetings where we inform more
about what we are doing, what the possibilities are, why we do it, more than we do on the General Assembly
meeting.”
Interview Norway, Female Respondent, Supervisory board member
Our informants also pointed out some of the inconveniences they had met, such as some of the residents that had
already bought a charger for their EV in the last couple of years, which was not compatible with the new system. This
has caused some problems, but they have tried to be as helpful as possible with these residents to help them with down
payments etc. So, this was an important theme and the general manager spoke passionately of getting a solution that
worked for the majority, even though it was unfortunate for some. She also pointed to the fact that one key element
here was that legally, in the Housing Cooperative Act, there is something called Minority protection. Therefore, they
placed the cost i.e. the connection cost of 500 euro, on the actual EV owners, not those who have no EV or have no
garage / car at all. She also said that they wanted more exterior charging stations on the open parking lots. They now
have three, but wanted one on each of the 16 outside parking lots.

Impact and Diffusion of Results
This housing cooperative is very big and proactive, and they also get much attention for their role as a pioneer on
several climate / energy-related projects. They have very close collaboration with both researchers and private
companies. Because they are so big and have good finances, they can also provide suppliers with a very high volume
of potential buyers, i.e. they get a very competitive price on, for instance, EV chargers. So, it is interesting to see if this
also applies to smaller housing cooperatives. Also, because they have a very sound economics, they are able to take
some risks, therefore it is very important that they are frontrunners for many of these solutions. One of the informants
also highlighted that many people and other housing cooperatives had been in contact with her and the administration
to observe what they have done on many issues, especially the EOS and smart charging system. They are often in the
news and have articles in various professional magazines in Norway.

Suggestions and Recommendations
Professional administrative board
There are few housing cooperatives governed by a professional administrative board in Norway, and most of them are
run by volunteer board members. For a large housing cooperative, it is more economically beneficial to have a
professional board because of the economics of scale. In a long run, having a professional board will also increase the
chance for profitable energy efficiency of buildings (Hauge et al., 2011). The housing cooperative is a good example on
that having a professional administrative board managing the housing cooperative helps to get access to information,
apply for support scheme funding, find suppliers, and to make rational choices and long-term investments.
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Resident involvement
Another key point was the resident’s involvement. In the housing cooperative, when they initiated the charging
infrastructure project, several open meetings and information meetings were held with suppliers coming to inform
residents how things would work. This was seen as a key issue to get support for the decision in the General Assembly.
After the decision, some other issues surrounding payments, installation/connection fees were discussed and resolved,
but this happened after the go-ahead vote on the General Assembly.
Effective decision-making process
Based on our interviews, the decision-making process usual happens in a way that, first, the administration or the “sub
boards/committees” discover the issue or problem to be solved. Then the board decided to either act or not, and set
some frames (time, costs etc.) then sent that to the administration to find solutions. If the projects are big enough, they
will have to be put forth on a General Assembly meeting, where the residents themselves vote on it. We find that the
administration usually does the filtering and assessment of various solutions and present that to the supervisory board
in the housing cooperative. Therefore, the whole process relies very much on trust and the very close cooperation of
the board and administration. The board member said that the decision-making process for the smart charging system
was more of a mixed dynamic, where all parties increased their pressure for a solution in the recent years.
Build good relationships with suppliers
It is important to keep a trustful relationship with several suppliers who can provide products or service with reasonable
prices, good quality, and hopefully, previous experience, because it is not always easy to find a supplier able to handle
a large case like the housing cooperative. In this case, the board has a very close cooperation with a range of suppliers
and the grid provider, so they customize their product based on the needs of the housing cooperative, which could not
be achieved without a good relationship with suppliers. This was a key point that was raised several times.
Tailored governmental support schemes
Tailored support schemes are important to compensate for higher costs of new and sustainable solutions. The energy
transition cannot rely fully on energy markets alone, so national and municipal support schemes help overcome some
of the market failures and can spur investment in more sustainable solutions. However, the national interventions need
to be carefully designed, otherwise they may distort the functioning of the energy markets and lead to higher costs for
households and businesses over the long run (Sæther et al, 2018). In this case, we find that the board spent much time
seeking and applying for the relevant support scheme funding provided both by the municipality but also national
support schemes, which lowered the total costs for the housing cooperative.
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4

FINDINGS AND CONCLUSION

The data from the 13 case studies in selected countries allows the identification of components (key and emerging
parameters, internal and external factors in effect) of the processes that foster successful implementation in the cases.
The process parameters for energy-related behaviour and energy-related decision-making were identified in the
previous deliverables of ECHOES, namely D6.1 and D6.2. The analysis of best practice and successful
implementations in this deliverable provided the grounds for determining when and how these processes and process
parameters come into play in order to produce success in the showcases. At this point, special emphasis will be placed
on the generally underrated bottom-up mechanisms with significant driving power. These mechanisms and their positive
and negative interactions with the bottom-up mechanisms, formal structures and governance frameworks will also be
identified in this final chapter.
The analysis is structured with respect to the three decision-making levels of the ECHOES perspective, namely, formal
social units, collective decision-making units, and individual consumers engaging in joint contracts. Through this
structure, the differences and similarities between these levels of formal social units in terms of the processes and
process components will be highlighted. Also, within the same context, differences and similarities between countries
will be discussed.
The detailed analysis of the constructs leading to successful implementations are based on the process phases as
shown in Figure 19.
Need /
Problem
Identification
Selection of
Alternatives
Selection of the
Alternative to
be
Implemented

Planning

Implementation

Monitoring/
Impact
Assessment

Figure 19: Framework for Best Practices/Successful Implementations
The following analysis is derived through the synthesis of the findings of the cases presented in this report and the
findings of previous deliverables of ECHOES, namely D6.1 and D6.2 that identified the process parameters for energyrelated behaviour and energy-related decision-making.
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4.1 FORMAL SOCIAL UNITS:
The case studies pertaining to formal social units are: Maintenance Management System Project for Power Plants
(Turkey), Sustainable Energy Action Plan (Turkey), Zero-Emission Public Transportation Project (Turkey) and Local
Leaders in Upgrading the Housing Sector (Bulgaria).
Regarding the formal social decision-making units, the case studies point out to two types of successful implementations
based on their initiators or triggers. These can be classified as problem-driven and goal-driven.

Classification Based on Triggers
The problem-driven cases for the formal decision-making units emanate from the identification of a negative situation,
whereby the successive process results in a better practice. Such situations are faced in the existence of barriers that
pose potential threats to the achievement related to the energy transition, or more specifically, potential threats that
prevent the formal social unit from fulfilling its role in the energy transition process. As stated in D6.2 of ECHOES, the
barriers, when managed properly, may be converted into enablers (motivators), and result in successful
implementations that support the energy transition, as exemplified in the case studies.
The second type of cases for the formal decision-making units are triggered by positive factors that are in line with the
goals of the formal social units. These may also be referred to as the motivator-driven cases. Deliverable D6.2 of
ECHOES identified a comprehensive list of motivators (enablers) for formal social units. The case studies also point to
a set of factors that are not necessarily considered as motivators. These can be labelled as the organizational construct
factors. Organizational and construct factors refer to those factors in favour of energy transition that pertain to the
predefined targets of the organization. That is, the targets set forth by legislations, agreements, or the organizational
structure of the formal social unit. These may be solely and purposefully aiming at the energy transition or may be in
line with the principles of energy transition. In any case, these are different from the other types of motivators/enablers
in two main aspects: first, they are external parameters. Secondly, they are, due to the strict natures of the formal social
units, more of a mandatory and much less of a voluntary character. In that sense, these are hard constraints associated
with the formal structure of the organizations and have to be followed by the staff in the formal social units.
However, organizational construct or other type of motivators clearly do not inevitably translate into best practices or
successful implementations. As depicted in D6.2 of ECHOES, due to mismanagement and lack of awareness and
information, these may even result in failures in the energy transition processes. Therefore, as with the barriers, the
execution of the appropriate process steps is also critical for the derivation of successful implementations out of these
positive factors. This will be further elaborated in the following sections.
FORMAL DECISION-MAKING
UNITS

Triggers for
Best practices/Succesful
Implementations

Problem-Driven

Goal-Driven

Figure 20: Triggers for Formal Social Units
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Problem/Need Identification
For problem-driven cases regarding the formal social units, one of the parameters that trigger implementation is the
existence of a problematic situation regarding the efficiency, cost, environment, or other aspects that are within the
responsibility of the formal social units. This can also be cast as the deterioration in the performance metrics of the
formal social decision-making unit. Incidentally, there are many cases in which a problem exists, its negative outcomes
are faced, but this does not lead to the detection and open discussion of the problem, for reasons that will be discussed
subsequently. Therefore, we emphasize the problem detection as of key importance to successful implementations.
Another counterpart that is related with the above parameter is the timely and appropriate identification of the specifics
of the problem, and the consequent identification of the root cause of the problem.
It is worthwhile pinpointing several significant drivers at this stage: First, many of the cases point out to the significant
role of bottom-up mechanisms for the identification of the problem that emerges as a decrease of efficiency, increase
of costs, or negative signals from particular KPI’s (key performance indicators). This is merely a result of the way the
formal social units are organized and constructed. The top-down mechanisms in the formal social units act primarily
towards strategy forming and strategy deployment. In this sense, the top managers are usually within a distance from
the field, where the operation takes place and, in many cases, where the aforementioned problems occur. Hence, it are
usually the lower levels that involve the mid-managers and the operation staff, who are influential in the detection of the
problem. In some examples, external stakeholders directly or indirectly affected by the implementations and the
outcomes of the implementations also play a role in this context. This is possible through stakeholder involvement
mechanisms, such as surveys with stakeholders, establishing customer feedback media (e.g. through social media), or
customer complaints. Consequently, the problem identification for the formal social decision-making units usually
follows a bottom-up path.

Identification of Alternatives
Once the problem is detected and exposed, there are several directions that may be taken. The bottom-up mechanisms
are also very important in this phase. Owing to the generally solid and inflexible natures of the formal social units, the
operations staff may hesitate to perform a thorough analysis regarding the situation, and they may tend to quickly close
the case. This mode of action is preferred primarily as a defensive mechanism, in order to protect oneself from the
criticisms of superiors. Almost certainly, this will obscure the identification of the root cause of the problem and prevent
a successful implementation, hence posing a barrier for the effectiveness of the bottom-up mechanisms. Clearly, the
best examples and the successful implementations consistently follow the correct steps for the identification of the root
cause of the problem.
The cases are conducted and analysed by paying special emphasis on the managerial levels within the formal social
units. The preceding discussion, as evidenced from the case results, reveals that the role of the top-level managers is
rather limited in the problem detection and root cause identification phases of the process. Likewise, the operational
staff is more likely to face the problems, however, less likely to trigger the mechanisms to create awareness of the
problem in an organization-wide sense, and to identify root causes, primarily because of defensive mechanisms.
Hence, these outcomes from the analysis of cases with formal social units highlight the significance of mid-level
managers for best practices/successful implementations. This significance is a result of several factors. To begin with,
the mid-level managers provide the link between the strategic and operational components of the formal social units.
Therefore, they are indispensable elements of both bottom-up mechanisms – identified as crucial for the problem
detection and root cause identification – and top-down mechanisms in the formal social units. Moreover, due to the
characteristics of the organizational structures of the formal social units, as explained in the preceding discussion, it is
generally necessary for the mid-level managers to fill the gaps and prevent organizational deficiencies. Another issue
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is the level of technical capacity, skills, information, and also motivation that the mid-level managers possess in terms
of the relevant issues. These merits play an important role in the initial phases of the best practices and successful
implementations. Finally, the case studies also reveal that there is even more to the roles of mid-level managers in
terms of the execution steps of the best practices and successful implementations. These will be discussed in more
detail in the further analysis.
Barrier-driven best practices/successful implementations are triggered by the identification of a need for the project.
Hence, the process is in the format of a response to a need and is of a reactive nature. As discussed earlier, the bottomup mechanisms are in effect here. Owing to this nature, the decision-making process also starts bottom-up, but the final
decision is generally an exclusively top-management one. Mostly, the situation is perceived to include some form of
urgency, therefore the decision-making process is generally a quick one based on the minimum number of alternatives
Once the top management takes over the decision-making role, decides on the project or the implementation, the roughcut financial and time planning, the detailed planning and execution phases are left to the mid-level management. Thus,
a top-down approach is also observed at this point. As much as this single-perspective decision-making has its
drawbacks, such as those of disregarding other perspectives, decision-making with insufficient knowledge and
insufficient information, it also has its advantages, particularly an expedited decision-making process.
Regarding the goal-driven cases, the initial phases of the processes rely more on the proactive development of projects
that are in line with the goals of the formal social units. These differ in nature from the more reactive barrier-driven best
practices/successful implementations. This difference is major in the sense that it significantly affects the flow of the
processes and the involved mechanisms.
Within the formal social units, the goal-driven projects generally emerge as the results of regular strategic planning
decision-making activities. In some cases, external factors, such as international agreements, or requirements of
membership in international communities, also trigger such projects. This points to a top-down mechanism in the
decision-making processes, since the top-level management is responsible from the strategic planning processes. A
closer look at the projects reveal, however, that the formal social units generally identify a pool of potential projects and
choose from among this set of projects. The mid-level managers are highly active in several phases of identifying these
projects, performing the background work, and also persuading the top management as well as the operational staff to
support the project. Therefore, the bottom-up mechanisms also have a role in this phase. One other observation here
is that since this phase is generally among the regular activities of the formal social unit, it takes a well-defined,
reasonable amount of time.

Selection of the Alternative to be Implemented
Following the identification of the pool of projects, various cases demonstrate a coherent set of practices across formal
social units. Once the alternatives are identified, the next step involving the shortlisting and selecting the alternatives is
usually a long one, taking up to two years. There are several reasons for this. First of all, the economic and financial
considerations need to be taken into account. As in the examples in some cases, it may take considerable amount of
time for the budget of a project to be approved and released. In some cases, the project implementation is postponed
due to unavailability of funds. Yet, in other cases, factors such as emerging urgent matters, political concerns, and
public pressure cause shifts in the priorities of the formal social units and result in the postponement of the projects.
Bureaucracy and paperwork also have the potential for prolonging this phase. During all these stages, the will and
strong commitment of the top-level management is key to the success of the implementation.

Planning
In general, the technical work and planning phases run in parallel. These are executed within the responsibility of the
mid-level managers, simultaneously with top-level management’s decision-making process. At this stage, the process
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can be characterized as neither top-bottom nor bottom-up. It is rather the simultaneous execution of related phases
primarily within single different levels. The processes may also run in an iterative manner, whereby, for instance, the
technical specifications are amended to conform to changing budgets. Therefore, both top-bottom and bottom-up
mechanisms are in effect.
Key components of the planning step involve the determination of the requirements and time-phased planning of the
resources. These include financial resources, equipment, human resources, and contracted services. This planning is
generally performed by the mid-level managers, with occasional inputs from operational staff and external stakeholders,
such as potential suppliers, government offices, or suppliers, and consequently approved by the top-level management.

Implementation, monitoring and Impact Assessment
The planning phase is followed by the operational or the implementation phase. This phase generally involves the
longest duration among the project phases, typically two years. Although it may be perceived as purely controlled by
the operational staff, the best practices or successful implementations demonstrate the role of interactive mechanisms
at this operational stage.
The analysis of the cases highlights the importance of monitoring and evaluation mechanisms as a determinant of the
project’s success. One important aspect of these mechanisms is that they foster continuous and healthy data flow within
the formal social organization, and trigger the execution of top-down or bottom-up dynamics, whenever necessary.
These include the handling of shifts from the budget or time plan, or decisions on the choices of contractors and
suppliers. The second aspect is that the top-level management is not involved as much in the operational phase as the
other project phases. The monitoring and evaluation mechanisms help to keep the top-level management within the
active zone, enhancing the support and intervention of the top-level managers as might be required in this phase.
Examples are the early detection and resolution of project risks, expediting bureaucratic steps or paperwork. The control
and evaluation mechanisms also contribute to the memory of the formal social unit and identification of the impact and
diffusion of results regarding the long-term effects of the implementation including the impacts on the organization, its
environment and stakeholders.
The cases show that very few of the best practices/successful implementations are monitored beyond their life cycles,
making it difficult to observe their long-term impacts. One advantage at this point, pertaining to formal social decisionmaking units, is their formal structure that necessitates the collection and storage of data, at least for legal auditing
purposes. Therefore, the impacts on the formal social units themselves of the best practices/successful implementations
can be traced back using the collected data and their performances can be measured.
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Figure 21: Main Characteristics of Best practices/Successful Implementations for Formal Social Units
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4.2 COLLECTIVE DECISION-MAKING UNITS:
The case studies regarding collective decision-making units are: Rooftop Solar System Implementer (Turkey), Energy
Efficiency in an Oil Refinery (Spain), Electric Ferries (Norway), Eco-Mobility Project (Germany), Energy Self-Sufficient
Housing Company (Finland), and Netnographic Study on Online Communities and E-Mobility (Norway).

Classification Based on Triggers
The best practices/successful implementations that are the subjects of the analysed cases for collective decisionmaking units reveal three types of projects regarding how they are initially motivated or triggered. The first of these are
market-driven, where the collective decision-making unit follows the evolution of the market, identifies a niche area of
the market, and develops a project accordingly. Evidently, the foremost underlying idea is, rather than accounting for
environmental concerns, energy transition or increasing awareness, the gain or sustaining of competitive advantage.
As stated in D6.2 of ECHOES, the legislative context, including the tax benefits and incentives is one of the main
motivators for collective decision-making units.
Considering the guiding principles, from an organizational perspective, this type of cases are generally major
undertakings that need to be based on strategic decisions. As will be explained in more detail in the following analysis,
such initiatives are usually encountered in market segments with one of the following two characteristics: The first one
is a newly emerging market, where there are almost no barriers for market entry, e.g. e-vehicles. The other type of
markets are mature markets, into which innovative services or products are introduced. One such example is the
introduction of e-ferries for the transportation of passengers and cars.
However, as with most structures concerning energy transition implementations, such markets do not have a wellestablished demand base, the rules governing the market are not well-defined and are subject to changes and
uncertainties. There are also risks and uncertainties associated with costs, profit margins, payback and breakeven
periods.
The market-driven cases rely mainly on the existence of a suitable market structure, and legislative mechanisms that
enhance the suitable conditions for realizing these implementations. On the collective decision-making units’ side, the
best practices/successful implementations require top-level mechanisms to begin with. Many of the cases analysed
show also that the whole process is dominated by the presence of the top-level managers to lead all phases. Therefore,
these market-driven cases are characterized by almost purely top-down types of processes.
On the other hand, the need to comply with contemporary legislational and market requirements represent the second
type of triggers. The inevitable progress towards energy transition, EU’s commitment to energy transition, the
determined standings of policy makers and appropriate business plans and the legislative framework developed
accordingly are the usual motivators for such cases. These cases rely mainly on the existence of a suitable market
structure, and legislative mechanisms that enhance the suitable conditions for realizing these implementations.
The sustainability-driven best practices/successful implementations are usually brought forward by cost considerations.
Symptoms such as diminishing profits, increased costs, decreasing efficiency are evaluated and in result, sustainabilitydriven undertakings are planned and implemented. Such triggers are likely to result in best practices/successful
implementations that also contribute to areas such as energy efficiency, energy conservation, and environmental
sustainability. However, these are not the foremost motives for implementation, rather side products.
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Figure 22: Triggers for Collective Decision-Making Units

Problem/Need Identification
The evidence from the cases suggests that, for these market-driven cases, the project identification phase is merely
dependent on external factors, such as the government’s decisions on incentives or the market players. This translates
as significant uncertainty in terms of the duration of the project identification phase. One example is related to the
renewable energy projects. The collective decision-making unit that plans to undergo such investment will seek for
clarification of the legislations regarding the licensing of renewable energy projects, which, in many cases, does not
have a projectable time-frame. The existence of risks and uncertainties also adds to the decision-making time because
of the need to persuade the top-level managers and other related stakeholders, such as investors. Even in the case
that the project is an individual undertaking, the risks and uncertainties prolong the time for persuading the decisionmakers themselves to join the implementation or to select the most appropriate one among the alternatives.
On the other hand, if the legislative setting and the market environment are suitable for the collective decision-making
unit, the decision on the project identification may turn out to be very quick. One reason for this is to be able to catch a
window of opportunity before potential competitors.
The need to comply with contemporary legislative requirements as under the second type of cases may under some
circumstances pose hard constraints that will be mandatorily followed by the collective decision-making units, within a
strict timeline. Failure to abide by these will generally have negative legal consequences for the collective decisionmaking unit. One such example is the requirement by the governments that collective decision-making units, companies
or districts, establish purification or refinery systems. The existence of strict timelines translates into shorter project
identification phases and choosing the top-down approaches in decision-making for the collective decision-making units
under consideration.
However, sometimes the need to comply with market requirements is not a hard constraint in the sense that the failure
to obey will not cause legal problems, and there is usually no timeline involved, but the collective decision-making unit
will have to eventually adapt itself to the market requirements in order to sustain its presence and competitiveness in
the market. One example for such initiators is utilities or electricity distribution companies’ offering usage amount-based
tariffs and smart metering solutions to their consumers. The collective decision-making unit, in this case, the utility
company, that does not follow these trends whereas its competitors do, will ultimately be drawn out of business, as the
consumers will be switching to other competitors. Key factors here are the deregulated markets and the need to follow
market standards. As opposed to the legislative requirements, these market requirements do not have a strict time
frame. Therefore, the length of the project identification phases may also vary, according to the strategies and priorities
of the collective decision-making units. Even though the initiators are purely external, the market dynamics, the
identification of the need for an implementation is not that straightforward. The collective decision-making unit, at some
point and at some managerial level, has to observe the need for a project or an implementation. Similar to the case with
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the problem-based need identification of the formal decision-making units, this may also happen on various levels and
in various directions for the collective decision-making unit. The associated process phase, for instance, may be topdown where the top-level managers who are in contact with the other companies in the market may identify the need,
develop the idea and pass it on to their subordinates. However, the same process phase may also involve bottom-up
mechanisms where the operational staff working in the field may observe the market trends, identify the need and
forward it to their superiors for subsequent phases. Hence, the communication channels of the collective decisionmaking units, their networks, as well as internal and external data acquisition and processing infrastructures, play a
significant role in developing implementations for these collective decision-making units.
The third type of triggers concerning best practices/successful implementations for collective decision-making units
refer to the sustainability of the collective decision-making unit, in the sense that the collective decision-making unit
implements these in order to continue its presence. The typical motives for this type of triggers are cost reduction,
efficiency increase, capacity increase and renovation of outdated equipment. As opposed to the external factors in the
legislation and market requirements, the sustainability driven triggers for collective decision-making units emanate
primarily from internal mechanisms. Thus, the need identification is also primarily a product of the internal processes.

Identification of Alternatives
When collective decision-making units are concerned, efficiency maximization and cost minimization are guiding
principles that, over time, almost always translate into overarching goals for the collective decision-making unit. This
phenomenon has a natural explanation: unless resources are unlimited, it is always preferred to carry out an operation
with lower cost and higher efficiency, if possible. That is, most collective decision-making units are in a natural and
consistent search to decrease their costs and increase their efficiencies.
On the other hand, without explicitly considering costs and efficiency, the collective decision-making units cannot
sustain or survive in today’s extremely competitive and globalised business environment. This means that the collective
decision-making units carry out projects or implementations for their survival and sustainability. The evidence from the
cases suggest that the initial idea follows a top-down path.
Typically, the representative and the patron of this approach of overarching goals for the collective decision-making unit
is the top-level management. Through top-down mechanisms, these concerns and considerations are diffused to the
whole organization. However, the top management is rarely involved in problem identification. The evidence from the
cases suggests that the operational staff and mid-level managers are more active in identifying the problems. The
diagnoses from the operation are usually of smaller size and impact, but more to the point and depend on real data,
whereas those that are identified by the mid-level managers pertain to higher value added and higher impact, but need
more data collection before they can be converted into projects. As with formal social units, the final decision on the
implementation of the projects for collective decision-making units are primarily given by the top-level management.
Therefore, identification of the alternatives and selection of one for implementation is a bottom-up process for collective
decision-making units.
One distinctive feature of the sustainability-driven best practices/successful implementations for the collective decisionmaking units is the dominance of cost and efficiency considerations in these implementations, regardless of the actual
implementation context. One example is the installation of photovoltaic solar panels on rooftops of the buildings of a
collective decision-making unit. Such an implementation has many aspects pertaining to energy transition. These
include the increased use of renewables, use of smart energy technologies such as smart grids, energy self-sufficiency,
and contribution to environmental sustainability. However, the collective decision-making unit usually perceives this
solely as a cost reduction project and evaluates the outcomes and impacts of the project only in terms of the achieved
cost reduction.
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Considering all three types of triggers for implementation of projects within the collective decision-making units that lead
to identification of need, the next step is the determination of alternatives. As discussed earlier, the identification of
alternatives demonstrates different characteristics based on the particular trigger.

Selection of the Alternative to be Implemented
Once these steps are completed, the implementation clearly requires the selection of a case or project among
alternatives. Analysis of the cases reveal that the selection among alternatives is typically a top-management
undertaking, regardless of whether the case is triggered by market-driven factors, or legislative/market requirements,
or is sustainability-driven. At this point, it is worthwhile noting that all managerial levels contribute to the earlier phases
of the implementation, but to varying degrees.
The earlier discussion reveals that the time taken for selection among alternatives is longer for the market-driven
implementations, the length depending on the level of uncertainties and risks involved. This stage involves primarily
top-down processes.
The legislation-driven implementations typically have fewer alternatives and are associated with shorter times for the
selection, depending on the urgency of the situation. There are a myriad of possibilities in terms of the managerial levels
and mechanisms involved for generating alternatives, however selection among alternatives is solely a topmanagement undertaking.
The sustainability-driven implementations face usually the highest number of alternatives, generated by all managerial
levels. However, when it comes to selecting an alternative for implementation, the top management makes the decision.

Planning
The next phase is the planning phase for the implementation regarding the collective decision-making units. As with the
planning phase for the formal social units, the main ingredients of the planning phase include the time planning and
allocation of the material resources, funds, and human capital for the implementation. This planning may be carried out
with contributions from all managerial levels and is generally subject to the approval of the top management for validity
and implementation.
Considering the market-driven implementations, the planning phase is almost a continuous one, where the details of
the plan are modified according to the changing market dynamics, tax regulations, incentives, and updates on the
market projections. With this nature, the planning phase is generally carried out by the top management, without the
involvement of the other managerial levels. The mid-level managers are occasionally involved in this phase in order to
provide relevant information and data to serve as a basis for the updates of the plans. Therefore, the planning phase is
typically dispersed over a period of up to three years. The longer times devoted to planning may eventually result in the
plans being outdated and invalid. Moreover, the opportunity window may have been lost.
The planning phase for the legislative/market requirements driven implementations have a more well-defined structure
and is completed in a much shorter time period as compared to market-driven implementations. The planning is usually
performed by the mid-level managers, with the support of operations staff. Hence, the bottom-up mechanisms are in
effect at this phase.
Regarding the sustainability-driven implementations, the planning phase is usually led by the managerial level that
participates more actively in the development of the initiative. The planning phase is targeted to be rather shorter, with
decentralized decisions, providing a shorter time to the actual implementation enhancing a quicker
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Implementation, monitoring and Impact Assessment
The next-to-last step of the process for the best practices/successful implementations regarding the collective decisionmaking units is the actual implementation phase.
For the market-driven implementations, this phase is where the uncertainties are resolved, and risks are possibly
realized. Therefore, the continuous support of the upper managerial levels is mandatory, although this phase is within
the responsibility of operations staff. Considering the evidence from the cases, such a process phase is best managed
by the involvement of all components of the collective decision-making unit, and the joint iterative implementation of
bottom-up and top-down mechanisms.
For the other two types of implementations, namely, those that are triggered by legislative/market requirements and
sustainability-driven implementations, the operational implementation phase usually occurs within the domain of the
collective decision-making unit, therefore, in general, it is easier to keep under control, as compared to those associated
with market-driven implementations. The results of the case analyses reveal that these implementations, being primarily
in the premises of the collective decision-making unit, are also perceived more like integral parts of their regular
operations. Although this perception usually results in a leaner and smoother management of the implementation phase,
and it has the disadvantage of lacking the special focus on the monitoring and tracing of the implementation, which may
cause problems with the performance of the undertaking, falling below the desired and planned levels.
The tracing and monitoring mechanisms are significant in order to assess the success of the implementation. For the
market-driven implementations where the completion of the implementation is almost equivalent to success, this
monitoring is rather easier.
However, for other types of implementations, there are operational difficulties in tracking the project success and its
future impacts. This is rather because of the interference of the project implementation with the everyday routines of
the collective decision-making unit. This is generally because the implementation is carried out within the premises,
and the resources, staff and staff times are not dedicated to the implementation, but rather utilized in a joint-use manner.
Another drawback of such implementations is in terms of assessment of impact measurement. It is very difficult to
distinguish the impacts of the implementations from those of the everyday implementations, in terms of devising a
methodology for this purpose, and in terms of attributing resource costs to the implementations. The case analyses
reveal that, this situation is in-part resolved by indirectly measuring the impacts of the implementations, by looking at
secondary performance metrics, such as increase in efficiency or decrease in the electricity consumption. These
monitoring phases follow a bottom-up approach for the collection of data, and a top-down approach for evaluation and
feedback.
Similar to the cases for formal social units, the best practices/successful implementations are generally not traced or
monitored after the implementation phases for collective decision-making units. Therefore, the wider long-term impacts
are usually not measured.
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Figure 23: Main Characteristics of Best practices/Successful Implementations for Collective Decision-Making Units
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4.3 INDIVIDUALS ENGAGING IN JOINT CONTRACTS:
For individuals engaging in joint contracts, the analysed cases are: An Energy Self-Sufficient Small Municipal Area
(Italy), Funding Project for E-Mobility (Austria), and Housing Cooperative (Norway).
The cases regarding the best practices/successful implementations for individuals engaging in joint contracts
demonstrate the dominating effects of a number of characteristics of this decision-making level.
As compared to formal social units and collective decision-making units, groups of individuals engaging in joint contracts
have a much leaner and less formal organizational structure. This structure also implies that for the best practices or
successful implementations, the mechanisms in effect are less hierarchical. That is, more activities within a single
managerial or organizational level are observed, with fewer top-down or bottom-up mechanisms. However, in some
cases, individuals refrain from being too involved in the decision-making process and deliberately prefer to transfer their
right to engage in the decision-making process to representatives, similar to more formal decision making levels. The
one difference for individuals engaging in joint contracts is that this transfer of rights is voluntary, aiming at convenience,
and is based on trust, whereas formal social units and collective decision-making units, this is a result of the rigid
hierarchical organizational structure.
Analysis of the cases reveal that, in general, this unit of decision-making is established solely for the project under
consideration, and usually exist as long for as the implementation continues. It should be noted, however, that this
lifetime of the organization is not always of a short duration. As in the case of a housing cooperative, this may extend
over a period of more than 10 years.
Another observation derived from the analysis of the cases is that the barely existent organizational structure of the
individuals at the beginning of the case implementation evolves into more formal organizational structures over time.
Nevertheless, this does not necessarily translate into negative impacts. As exemplified by some of the cases, more
formal organizational construct may as well mean a more efficient and more rational execution of the relevant
processes.

Classification Based on Triggers
The parameters, motivators, and barriers regarding the energy behaviour and energy-related decision-making for
individuals engaging in joint contracts were comprehensively analysed in D6.2 of the ECHOEs project. In line with the
findings of D6.2 of WP6, the analysis of the case studies points out to two-types of triggers that result in best
practices/successful implementations for individuals engaging in joint contracts. The first one is related to enthusiastic
individuals, also who opt for an implementation and promote this within the context of a social unit. The second type of
trigger is related to joint benefits, and is more in line with how the individuals engaging in joint contracts are defined and
perceived in the context of the ECHOES project: “Individual consumers engaging in joint contracts to increase their
power of negotiation with the more formal bodies such as larger group of households, condominium management and
association of households”. Although the increase in negotiation power is one of the main motivators, other concerns,
such as economies of scale, sharing the same property or land, and convenience, are also frequently in effect. The
case studies show that the two different types of triggers also induce differences in the processes concerning the best
practices/successful implementations for individuals engaging in joint contracts.
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Figure 24: Triggers for Individuals Engaging in Joint Contracts

Problem/Need Identification
The first phase of the implementation process is the need identification. Regarding the project triggered by enthusiastic
individuals, the identification of need is usually solely dependent on a single individual or a group of individuals sharing
a common interest and enthusiasm. Unlike the other formal social units (formal social units and collective decisionmaking units) it is not straightforward to attribute this phase of the project to a managerial level. This is generally
because, during the phase of the need identification, the decision-making unit may not even exist. Even if it is
acknowledged to exist as a decision-making unit, it is not easy to characterize the single individual, or a group of
individuals sharing a common interest and enthusiasm, and having a promising idea, as one of the traditional formal
managerial levels. The best approximation would be to take this as the top-level management. The case studies reveal
that, within the course of the next phases of implementation, the people involved in this so-called top management level
also take the responsibility to act as the mid-level managers and even the operational staff. This lean structure of the
organizational structures of individuals engaging in joint contracts turns out to be one of their strong points, with
increased agility, expedited decision-making and faster operational steps.
Another aspect derived from the case studies is that, since the need identification phase is executed prior to the full
establishment of the decision-making unit, the two stages usually run simultaneously. More specifically, the enthusiastic
individuals utilize their cases for the need identification in order to construct the social unit together with which the best
practice/successful implementation will be undertaken. Hence, this stage of need identification and social unit formation
may extend up to a couple of years and is generally handled by a single, top-management, level of individuals.
The process with the joint benefits trigger has a more well-defined structure. This is particularly because of the fact that
the social unit (individuals engaging in joint contracts) is formed around a need or a joint benefit. Therefore, the need
identification is merely built into the construct of the social unit. However, in many cases, it is not possible to come up
with a commonly accepted definition of the problem or need because of conflict of interest of individuals. The different
perspectives of the individuals due to their differing needs or status may result in totally different perceptions of the
problem. Therefore, the need identification for the joint benefits trigger may require a longer period with a process of
negotiations in order to reach to a common understanding of the problem or need.

Identification of Alternatives
The background work carried out for the need identification and jointly forming the social unit, in general, also partially
includes the development of alternatives and selection of alternatives. The development of alternatives is usually almost
fully completed and the ground work for the selection process is carried out.
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Owing to its enthusiastic and innovative perspective, enthusiastic individual-driven projects share a number of similar
characteristics with market-driven projects for collective decision-making units. The parallels starts with the nature of
both types of project implementations in the sense that both opt for a niche segment related with the energy transition,
that is not much exploited and generally possesses innovative aspects. Related with this is the fact that both types of
implementations are usually subject to opportunity windows that should not be missed. Moreover, both types of
implementations are led, at least at the initial stages, by less formal and more individual-driven structures. Finally, as a
possible consequence of their settings, both types of implementations seek to expand their undertaking in order to
receive the support of a wider audience of stakeholders, eventually evolving into a more formal structure. Clearly, there
are also fundamental differences between the enthusiastic individual-driven implementations and market-driven
implementations. These two types of undertakings pertain to different levels of decision-making units, and thus, their
ultimate goals are different in nature. As stated in the preceding discussion on collective decision-making units, the
market-driven implementations aim to generate profits through niche and innovative projects. The enthusiastic
individual-driven undertakings for individuals engaging in joint contracts, however, have goals that relate more to the
aspects of lifestyles, environmental considerations, sustainability, quality of life, that occasionally do not necessarily
convert to monetary profits for the individuals or the decision-making unit as a whole. These aspects are analysed in
detail in D6.2 of the ECHOES project.
The second type of triggers concerning implementations for individuals engaging in joint contracts pertains to joint
benefits. As the name implies, this type of implementations emerge from the identification of joint benefits for the
individuals, where the joint handling of the need pays off, usually in terms cost reduction, profit increase, or ease of
operations. Hence, similar to those triggered by enthusiastic individuals, the need identification phase is generally
closely related with construction of the social unit. However, in the case of joint benefits, the establishment, as well as
the operations, follow a more formal and more participative course involving all members of the social unit. This nature
of the best practices/successful implementations for individuals engaging in joint contracts, driven by joint benefits has
an accelerating effect in the formation of the decision-making unit and the start-up for the implementation with the
already identified need. Therefore, more cases can be observed in this area.
Still, it is not imperative that the following phases of the undertakings are performed at the same pace. On the contrary,
the subsequent decision-making steps usually proceed rather slowly. There are several reasons: The first one is due
to a characteristic shared by almost all decision-making units consisting of individuals engaging in joint contracts. Their
organizational structure is not hierarchical, but lean. Clearly, this not without reasons. The individuals who constitute
the social unit come together voluntarily within the course of shared interests, benefits, or threats, and therefore usually
subject to the same rights and privileges within the social unit. Moreover, none of the individuals legally has authority
over another. Therefore, the structure of individuals engaging in joint contracts is highly lean, with a high number of
equal decision-makers on the same managerial level.
The evidence from the analysis of the cases show that, power asymmetries may still exist within the individuals engaging
in joint contracts that act together based on joint benefits due to, for instance, representing multiple shares in a housing
cooperative; however, this still does not imply a formal organizational structure.
Although the social unit is centred around joint interests, this is limited to a specific topic, and conflicts may evidently
arise in terms of choices or financial considerations. Therefore, the selection of alternatives usually comes with conflicts
and results in a longer time span. Although the social unit may not be structured as a formal one, its operations are
generally subject to relevant legal restrictions. This type of constraint limits the number and scope of potential alternative
decisions, but also reduces the selection of alternatives to a smaller feasible set. In many cases this may make it easier
to select alternatives; however, in other cases, some individuals may opt for developing workarounds for the legislative
restrictions. This may, in return cause conflict within the social group, and also considerably extend the time required
for selecting the alternatives.
PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

243 of 253

Similar to the situation with enthusiastic individual-driven implementations, this drawback of the difficulty of decision
making causes the decision-making unit to eventually become more formalized, establishing hierarchies and
managerial levels for decision-making and follow-up of the relevant processes. Hence, best practices/successful
implementations are those that can efficiently overcome these issues.

Selection of the Alternative to be implemented
Following the need identification and generation of alternatives, the next phase is the selection of the alternative to be
implemented.
Analysis of the cases support the idea that, regarding the enthusiast individual-driven implementations, the selection
among alternatives is merely carried out by the top-management. The role of top management, in this case, is
undertaken by the enthusiast individual or the group of individuals who proposed the implementation/project in the first
place. In general, the top management starts with a particular idea in mind, which can and will be modified on the road
forward, based on contributions from other individuals in the decision-making level, changing market conditions,
updates on the initial projections on the market and society, legislative restrictions and legislative changes. These
factors in effect in the selection of alternatives are dominantly based on external factors. Therefore, the mechanisms
involved at this stage are rather top-down mechanisms, usually in the form of information sharing and debriefing the
individuals engaging in joint contracts regarding the progress of this phase. However, based on the construct of the
social unit, bottom-up mechanisms may also be in effect, serving to receiving the contributions of the members of the
social unit.
Hence, the time period for the selection among alternatives is rather short, involving a single managerial level, and
update of the legal, social environmental, and market parameters.
Considering the implementations based on joint benefits for individuals engaging in joint contracts, the selection among
alternatives shares similar characteristics with the sophisticated process phase of selection of alternatives. The
selection of alternatives phase is prolonged due to the conflicting perspectives and interests represented by the
members of the social unit. The selection among alternatives is more critical, since, at the stage of the generation of
alternatives, individuals may prefer not to voice their objections to their unfavourable alternatives provided that the
alternatives they favour are taken into consideration. However, this is not true in the selection phase. Since the selected
alternative will be implemented, the individuals express their opinions and try to contribute as much as they can to the
decision-making process. In the presence of conflicting perspectives, the weak formal structure without defined
hierarchies faces severe issues for decision making. At this point, the best practices/successful implementations
remedy the situation by introducing more formalized ground rules for decision-making. In addition, as discussed in D6.2
of the ECHOES project, the completion of this phase involves the employment of mechanisms such as negotiation,
introducing expert opinions, informing about legal aspects, evaluating alternatives based their impacts and effects on
significant parameters such as costs, investment requirements, energy savings, social structure, and environmental
concerns. Evidently, this process phase involves mechanisms on the single level, where the introduction of the external
factors may be considered as top-down mechanisms.

Planning
The next phase for implementations is the planning phase. The planning phase involves the time-phased projections
for the use of resources over the project period. Without loss of generality, as with the formal social units and collective
decision-making units, the resources may include financial resources, human resources, equipment, materials, and
time. However, the planning phases for the implementations have their own characteristics for individuals in joined
contracts.
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Regarding the enthusiast individual-driven implementations, the planning phase is generally an integral part of the need
identification, alternative generation, and selection among alternatives phases. That is, the enthusiast individuals, or
the tier of individuals, carry out the planning in parallel to the initial phases. Hence, the continuous planning phase is
executed by the top management. At the time of detailed planning and implementation, however, the specifics of the
plan need to be updated. This demonstrates similarity with the market-driven implementations for collective decisionmaking units. The plan needs to account for the changes in the external factors such as costs, social and environmental
conditions, and legislations. With this structure, the planning may take as long as a couple of years. As with the marketdriven implementations for collective decision-making units, such long planning times may also lead to plans being
outdated and invalid, even resulting the loss of the window of opportunity.
Following the selection of the alternative to be implemented, the planning phase for joint benefit-driven implementations
is rather simple, unlike the alternative generation and alternative selection phases. There are several enabling factors
at this point. First, the existence of multiple alternatives in the previous phases and the need for rationalising them for
persuading other individuals also serves for identification of many of the steps of the planning. Moreover, the
establishment of quasi-formal structures in order to tackle the difficulties of the earlier phases also has some
contributions. These structures within the individuals engaging in joint contracts can also be identified as managerial
levels to address the planning phase. In such cases, the planning takes shorter times and can usually take several
months.

Implementation, monitoring and Impact Assessment
After the planning phase, the implementation phase is reached. In this phase, the plan is realized.
For the enthusiast individual-driven projects, the implementation phase is the point where the initial idea is tested in the
real world. Since these implementations usually possess unique characteristics, the implementation phase involves
uncertainties. In addition, the projected risks may also be realized. This poses a significant threat to the undertaking,
since the social unit has weak bonds of membership and potential failures may cause this social unit to disband. This
is true of the members of the social unit as well as for the external organizations that may be supporting the
implementation of the initiative idea.
Given the nature of the social unit, the implementation phase is realized as a joint undertaking of the individuals
engaging in joint contracts, whereas the responsibility and the problem-solving roles are primarily on the level of top
management.
For the joint benefit-driven projects, the operational implementation phase is usually carried out by external contractors,
where the social unit has to monitor the progress. This setup induces a smooth flow of operations in the implementation
phase, as long as there are no problems in following the initial planning. However, difficulties can arise on two fronts.
First, the employment of external contractors translates into the members of the social unit transferring their privileges
for operational decisions to an external stakeholder. Occasionally, some individuals may feel unhappy, especially those
individuals participating in the project monitoring activities. The frequent interventions to the operations may result in
inefficiencies and conflicts between the members of the social unit and the external stakeholders. Moreover, such
intervention tends to highlight situations that may, under normal conditions, be overlooked as problems that must be
resolved. The implementation phase also suffers from problem-solving practices. These point to times where some
problem encountered during the operations necessitates actions or new decisions to be taken so that the
implementation gets back on track. This situation reflects as a decision-making situation within the same setup as the
alternative generation and alternative selection phases, whereby similar problems can be expected to be faced.
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Figure 25: Main Characteristics of Best practices/Successful Implementations for Individuals Engaging in Joint
Contracts

PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

246 of 253

REFERENCES
Anderson, M., Galatsidas, A., (2014), Urban population boom poses massive challenges for Africa and Asia.
Available at: https://www.theguardian.com/global-development/2014/jul/10/urban-population-growth-africa-asiaunited-nations?CMP=twt_gu (Accessed 8 December 2018).
AsviS Report, (2018), Available at: http://asvis.it/public/asvis/files/ASviS_REPORT_2018_web_1_.pdf (Accessed 5
December 2018).
AtB Website, (2018), About us. Available at: https://www.atb.no/en/about-us/ (Accessed 15 November 2018).
Atmaca, M.E., Ege, A., Yıldırım, A. & Erdoğan, N., (2007), Bakım Yönetiminde Temel Yaklaşımlar Raporu, EÜAŞ.
Barth, M., Jugert, P. and Fritsche, I., (2016), Still underdetected – Social norms and collective efficacy predict the
acceptance of electric vehicles in Germany. Transportation Research Part F: Traffic Psychology and Behaviour,
37, 64–77.
Bayram, I.S., Michailidis, G. and Devetsikiotis, M., (2013), Electric Power Resource Provisioning for Large Scale
Public EV Charging Facilities. IEEE, New York.
Beautiful Bulgaria Project, Available at: http://www.beautifulbulgaria.com/en/ (Accessed 11 December 2018).
Behrendt, F., (2018), Why cycling matters for electric mobility: towards diverse, active and sustainable e-mobilities.
Mobilities, 13, 64–80.
Biresselioglu, M. E., Demirbag Kaplan, M. and Yilmaz, B. K., (2018), Electric mobility in Europe: A comprehensive
review of motivators and barriers in decision making processes. Transportation Research Part a: Policy and
Practice, 109, 1–13.
Biresselioglu, M.E., Demir, M.H., Demirbag Kaplan, M., Solak, B., (2018b), ECHOES Report An analysis of the
parameters that determine the similarities and differences regarding the energy choices and energy related
behaviour between different types of formal social units. Available at: https://echoesproject.eu/sites/echoes.drupal.pulsartecnalia.com/files/D6.2.pdf (Acessed 19 November 2018).
Biresselioglu, M.E., Nilsen, M., Demir, M.H., Røyrvik, J., Koksvik, G., (2018a), Examining the barriers and motivators
affecting European decision-makers in the development of smart and green energy technologies, Journal of
Cleaner Production, 198, pp. 417-429.
BP, (2018), BP Statistical Review of World Energy. Available at:
https://www.bp.com/content/dam/bp/en/corporate/pdf/energy-economics/statistical-review/bp-stats-review-2018electricity.pdf (Accessed 22 November 2018).
Bruninx, K., Madzharov, D., Delarue, E. and D'haeseleer, W., (2012), Impact of the German nuclear phase-out on
Europe's electricity generation. Energy Policy, 60, 251-261.
Buildings Performance Institute Europe (BPIE), (2016), Accelerating the renovation of the Bulgarian building stock the
present and future of the national energy efficiency: Program for multifamily residential buildings.
Bundesministerium für Bildung und Forschung (BMBF, 2011), Regierungsprogramm Elektromobilität [Government
program electro mobility]. Available at: https://www.bmbf.de/files/programm_elektromobilitaet(1).pdf (Accessed
20 December 2018).
Bundesministerium für Umwelt, Naturschutz und nukleare Sicherheit (BMU, 2009), Nationaler Entwicklungsplan
Elektromobilität der Bundesregierung [German government's national development plan for electric mobility].
Available at: https://www.bmu.de/download/nationaler-entwicklungsplan-elektromobilitaet-der%20bundesregierung/ (Accessed 21 November 2018).
Byggforsk, S., (2010), Utbedring og ombygging i boligselskaper. Available at:
https://www.byggforsk.no/dokument/621/utbedring_og_ombygging_i_boligselskaper (Accessed 8 December
2018).
Camprubi, L., (2019), “Whose self-sufficiency? Energy dependency in Spain from 1939, Energy Policy, Vol. 125, pp
227-234

PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

247 of 253

Comisión Nacional de la Energía, (2006), Cronología del Sector Petrolero Español. Availabe at:
https://petroleoyretail.com/wp-content/uploads/2013/04/crono-petroleo-CNE.pdf.pdf (Accessed 12 December
2018).
Condominium Ownership Management Act, in force as of 1 May 2009, Prom. SG. 6/23 Jan 2009.
Covenant of Mayors for Climate&Energy, (2018), Community – Signatories. Available at:
https://www.covenantofmayors.eu/about/covenant-community/signatories.html (Accessed 2 December 2018).
Covenant of Mayors for Climate&Energy, (2018), Covenant Initiative – Objectives&Scope. Available at:
https://www.covenantofmayors.eu/about/covenant-initiative/objectives-and-scope.html (Accessed 1 December
2018).
Covenant of Mayors for Climate&Energy, (2018), Covenant Initiative – Origins&Development. Available at:
https://www.covenantofmayors.eu/about/covenant-initiative/origins-and-development.html (Accessed 1
December 2018).
Das Land Steiermark, (2016), Landesstrategie Elektromobilität Steiermark 2030. Available at: http://www.ichtus.steiermark.at/cms/dokumente/12530160_72442079/d519b59b/FAEWElektromobilit%C3%A4tsstrategie_4C.pdf (Accessed 28 December 2018).
Decree 741/2016, Royal Decree 741/2016, of 30 December, amending Royal Decree 318/2015, of 24 April, defining
the economic promotion of the Autonomous Community of the Balearic Islands, Available at:
http://www.dgfc.sepg.hacienda.gob.es/sitios/dgfc/es-ES/ipr/ir/Normativa/Real%20Decreto%207412016,%20de%2030%20de%20diciembre.pdf (Accessed 28 December 2018).
Demirbas, M.F., Balat, M., Balat, H., (2009), Potential contribution of biomass to the sustainable energy development.
Energy Convers. Manag. 50 (7), 1746-1760.
Demonstration project for renovation of multi-family buildings (2007-2011), Available at:
https://www.mrrb.bg/en/energy-efficiency/proon/demonstration-project-for-renovation-of-multi-family-buildings2007-2011/ (Accessed 10 December 2018).
Díaz, J.L., (2014), “Los hidrocarburos en España. Cincuenta años de historia” en Economía Industrial, No 394, pp.
103-115
Dong, J., Liu, C. and Lin, Z., (2014), Charging infrastructure planning for promoting battery electric vehicles: An
activity-based approach using multiday travel data. Transportation Research Part C: Emerging Technologies,
38, 44–55.
Emer, B., (2010), Optimization of wood energy plant supply.
ENEA, (2018), Italian National agency for new technologies, Energy and sustainable economic development.
Available at: http://www.enea.it/en (Accessed 7 December 2018).
Energy Market Regulatory Authority (EMRA), (2018), Electricity Market Development Report 2017. Available at:
https://www.epdk.org.tr/Detay/DownloadDocument?id=X6k/M6ulUOA= (Accessed 19 November 2018).
Energy renovation of Bulgarian homes, (2012-2015), Available at: https://www.mrrb.bg/en/energy-efficiency/energyrenovation-of-bulgarian-homes/ (Accessed 6 December 2018).
Energycities, (2018), Energy Cities Leads the Covenant of Mayors. Available at: http://www.energycities.eu/covenant-of-mayors-for-climate-and-energy?page=article (Accessed 3 December 2018).
Enova Website, (2018), About Enova. Available at: https://www.enova.no/about-enova/ (Accessed 3 December
2018).
EU-GUGLE project, (2018), Available at: http://eu-gugle.eu/ (Accessed 13 December 2018).
European Commission (EC), (2019), A European Strategy for low-emission mobility. Available at:
https://ec.europa.eu/clima/policies/transport_en (Accessed 28 December 2018).
European Commission, (2014), Towards a circular economy: A zero waste program for Europe, COM 398 final.
Available at: http://ec.europa.eu/environment/circular-economy/pdf/circular- economycommunication.pdf
(Accessed 9 December 2018).
European Commission, (2017), Shaping the future of mobility. Available at:
PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

248 of 253

https://ec.europa.eu/transport/sites/transport/files/mobility-package-factsheet-overall.pdf (Accessed 24
November 2018).
European Commission, (2018a), Europe on the Move: Clean Mobility: Implementing the Paris Agreement. Available
at: http://europa.eu/rapid/press-release_IP-18-3708_en.htm (Accessed 24 November 2018).
European Commission, (2018b), The Trans-European Transport Network (TEN-T): Making the Implementation of
Projects of the TEN-T more efficient. Available at:
https://ec.europa.eu/transport/themes/infrastructure/consultations/2017-ten-t-implementation_en (Accessed 22
November 2018).
European Technology Platform Smart Grids, (2012), SmartGrids SRA 2035 Strategic Research Agenda Update of the
SmartGrids SRA 2007 for the needs by the year 2035. Available at: https://www.etip-snet.eu/wpcontent/uploads/2017/04/sra2035.pdf (Accessed 20 November 2018).
Fa Energie Und Wohnbau, (2015), Ausschreibung: Förderung der gemeinschaftlichen (e-carsharing) und
kommunalen Nutzung elektrisch angetriebener Fahrzeuge. Available at:
https://www.google.at/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&ved=2ahUKEwjj-8apt3gAhWuDWMBHTZQAngQFjAEegQIABAC&url=http%3A%2F%2Fwww.eu-regionalmanagement.at%2Fwpcontent%2Fuploads%2F2016%2F03%2F2015-12-21_Ausschreibungstext-eCarSharingweb4.pdf&usg=AOvVaw3zMhRh7bMw6o1mC8Zc89G3 (Accessed 2 January 2019).
Fenton, P., (2017), Sustainable mobility in the low carbon city: Digging up the highway in Odense, Denmark.
Sustainable Cities and Society, 29, 203-210.
Figenbaum, E., Fearnley, N., Pfaffenbichler, P., Hjorthol, R., Kolbenstvedt, M., Emmerling, B., …and Iversen, L.M.,
(2014), Increasing the Competitiveness of E-vehicles in Europe. European Transport Research Review, 7: 28.
Franke, T., Neumann, I., Buhler, F., Cocron, P. and Krems, J.F., (2012), Experiencing range in an electric vehicle:
understanding psychological barriers. Applied Psychology: An International Review. 61(3), 368–391.
Friedrich, C., (2016), PLA - Elektromobilität [PLA - electric mobility], Leipzig.
Fritsche, I., Barth, M., Jugert, P., Masson, T. and Reese, G., (2018), A social identity model of pro-environmental
action (SIMPEA). Psychological Review, 125(2), 245-269.
Fritsche, I., Barth, M., Jugert, P., Masson, T. and Reese, G., (2018), Die Psychologie der Großen Transformation
muss (auch) eine Psychologie kollektiven Handelns sein. [The psychology of “The Great Transformation” [also]
has to be a psychology of collective action]. Umweltpsychologie, 22, 139-149.
Garavaglia, S., Aiello, G., Alberti, S., Avramidis, K., Bruschi, A., Chelis, I. G., …and Tran, M. Q., (2018), EU DEMO
EC system preliminary conceptual design. Fusion Engineering and Design, 136, 1173-1177.
Glaser, A., (2012), From Brokdorf to Fukushima: The long journey to nuclear phase-out. Bulletin of the Atomic
Scientists 68(6), 10-21.
Greenpeace, (2016), A New Urban Mobility Concept. Available at:
https://www.greenpeace.de/sites/www.greenpeace.de/files/sreen_s01861_ds_studie_en_mobi_22_06_16.pdf
(Accessed 2 December 2018).
Haddadian, G., Khodayar, M. and Shahidehpour, M., (2015), Accelerating the Global Adoption of Electric Vehicles:
Barriers and Drivers. The Electricity Journal, 28, 53–68.
Han, L., Wang, S., Zhao, D. and Li, J., (2017), The intention to adopt electric vehicles: Driven by functional and nonfunctional values. Transportation Research Part a: Policy and Practice, 103, 185–197.
Hauge, Å.L., Mellegård, S., and Amundsen, K.H., (2011), Beslutningsprosesser i borettslag og sameiere: Hva fører til
bærekraftige oppgraderingsprosjekter?.
Higgins, L. R., Mobley, R. K. & Smith, R., 2002. Maintenance Engineering Handbook, McGraw-Hill, New York.
Hine, C., (2008), Virtual ethnography: Modes, varieties, affordances. The SAGE handbook of online research
methods, 257-270.
Housing Fund Management Survey, (2010).
PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

249 of 253

Innovative anskaffelser Website, (2018), About Innovative Procurements. Available at:
http://innovativeanskaffelser.no/about/ (Accessed 1 December 2018).
International Energy Agency (IEA), (2017), Total Primary Energy Supply (TPES) by source Turkey 1990-2016.
Available at:
https://www.iea.org/statistics/?country=TURKEY&year=2016&category=Energy%20supply&indicator=TPESbyS
ource&mode=chart&dataTable=BALANCES (Accessed 11 January 2019).
International Energy Agency, (2016), Global EV Outlook 2016: Beyond one million electric cars. Available at:
https://www.iea.org/publications/freepublications/publication/Global_EV_Outlook_2016.pdf (Accessed 18
November 2018).
International Energy Agency, 2018. World Energy Outlook 2018, IEA, s. 40.
IPCC, (2012), Renewable Energy Sources and Climate Change Mitigation. Available at:
https://www.ipcc.ch/site/assets/uploads/2018/03/SRREN_Full_Report-1.pdf (Accessed 14 February 2019).
Jin, C.R., Tang, J. and Ghosh, P., 2013. Optimizing electric vehicle charging: a customer's perspective. IEEE Trans.
Vehicle Technology, 62(7), 2919–2927.
Kausel, C. L., Hackett, P. M., (2015), Netnography: Possibilities and Resourcefulness. In Qualitative Research
Methods in Consumer Psychology (pp. 268-277). Psychology Press.
Kendrick Oil Company Website, (2018), What are refinery shutdowns and turnarounds. Availabe at:
http://www.kendrickoil.com/products-services/what-are-refinery-shutdowns-and-turnarounds (Accessed 27
November 2018).
Klimaaktiv Website, (2018), Climate and energy fund, together with the Federal Ministry for Sustainability and
Tourism and the Austrian Ministry for Transport, Innovation and Technology. Available at:
https://www.klimaaktiv.at/mobilitaet/carsharing.html (Accessed 30 December 2018).
Klöckner, C. A., Nayum, A. and Mehmetoglu, M., (2013), Positive and negative spillover effects from electric car
purchase to car use. Transportation Research Part D: Transport and Environment, 21, 32-38.
Kodukula, S., Rudolph, F., Jansen, U. and Amon, E., (2018), Living. Moving. Breathing. Available at:
https://www.greenpeace.de/sites/www.greenpeace.de/files/publications/living.moving.breathing.20180604.pdf
(Accessed 21 November 2018).
Korfiatis, K. J., Hovardas, T. and Pantis, J. D., (2003), Determinants of Environmental Behaviour in Societies in
Transition: Evidence from Five European Countries. Population and Environment, 25, 563–584.
Kozinets, Robert V., (2010), Netnography: Doing Ethnographic Research Online. Los Angeles: Sage.
Löschau, G., Wiedensohler, A., Birmili, W., Rasch, F., Spindler, G., Müller, K., … and Kühne, H., (2017), Umweltzone
Leipzig: Abschlussbericht [Environmental Zone Leipzig: Final report]. Available at:
https://www.tropos.de/fileadmin/user_upload/Entdecken/gut_zu_wissen/Daten_PDF/Abschlussbericht_Umweltz
one_Leipzig_2017.pdf (Accessed 11 November 2018).
Marquez, A.C., 2007. The Maintenance Management Framework. Springer.
Mevzuat Website, (2019), Law on Utilization of Renewable Sources for the purpose of Generating Electrical Energy
Numbered 5346 (in Turkish). Available at: http://www.mevzuat.gov.tr/MevzuatMetin/1.5.5346.pdf (Accessed 11
February 2019).
Ministry of Energy and Natural Resources, (2017), 2015-2019 Strategic Plan (in Turkish). Available at:
https://sp.enerji.gov.tr/ETKB_2015_2019_Stratejik_Plani.pdf (Accessed 11 February 2019).
Motiva Website, (2018a), Energy efficiency in housing companies, Available at:
https://www.motiva.fi/en/home_and_household/housing_companies (Accessed 13 December 2018).
Motiva Website, (2018b), Government supported energy efficiency auditing, Available at:
https://www.motiva.fi/en/public_sector/energy_auditing (Accessed 13 December 2018).
Motiva Website, (2018c), Energy expert activities for housing companies, Available at:
https://www.motiva.fi/en/home_and_household/housing_companies/energy_expert_activities (Accessed 13
December 2018).
PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

250 of 253

MRDPW, (2018), National Housing Strategy (draft).
MRDPW, Energy Efficiency of Multi-Family Residential Buildings National Program, Available at:
https://www.mrrb.bg/en/energy-efficiency/energy-efficiency-of-multi-family-residential-buildings-nationalprogram/ (Accessed 18 November 2018).
Nationale Plattform Elektromobilität (NPE), (2018), Fortschrittsbericht 2018 -Markthochlaufphase [Progress Report
2018 - market start up stage]. Available at: http://nationale-plattformelektromobilitaet.de/fileadmin/user_upload/Redaktion/Wegweiser_Elektromobilitaet_2016_web_bf.pdf
(Accessed 22 November 2018).
Nikodinoska, N., Buonocore, E., Paletto, A., & Franzese, P. P., (2017), Wood-based bioenergy value chain in
mountain urban districts: an integrated environmental accounting framework. Applied Energy, 186, 197-210.
Operational Program “Regional Development” 2007-2013, Available at:
http://www.bgregio.eu/media/OPRD/OPRD_FINAL_October%202010.pdf (Accessed 20 November 2018).
Ordinance No.7 for Energy Efficiency in Buildings, SG 27/28.04.2015, “Accelerating the renovation of the Bulgarian
building stock: the present and future of the national energy efficiency program for multifamily residential
buildings”.
Özcan, E.C., 2016. Bakım Yönetim Sistemi Kurulum ve İşletme Esasları, Elektrik Üretim A.Ş., Ankara
Project Management Institute Website, (2018). Available at: https://www.pmi.org/ (Accessed 19 November 2018).
Public Procurement Act, In force from 15.04.2016, Prom. SG. 13/16 Feb 2016, suppl. SG. 34/3 May 2016.
Pucher, J. and Buehler, R., (2008), Making Cycling Irresistible: Lessons from The Netherlands, Denmark and
Germany. Transport Reviews, 28(4), 495-528.
Renovetec Report, (2010), Paradas programadas y grandes revisiones. Available at:
http://www.cicloscombinados.com/mantenimientoindustrial-vol2-paradas.pdf (Accessed 16 December 2018).
Republic of Turkey Ministry of Foreign Affairs, (2019), Turkey’s Energy Profıle And Strategy. Available at:
http://www.mfa.gov.tr/turkeys-energy-strategy.en.mfa (Accessed 17 January 2019).
Rietmann, N. and Lieven, T., (2019), How policy measures succeeded to promote electric mobility – Worldwide
review and outlook. Journal of Cleaner Production, 206, 66–75.
Sächsische Energieagentur - SAENA GmbH., (2014)., Elektromobilität wird sichtbar: Projekte der Modellregion und
des Schaufensters in Sachsen [Electric mobility becomes visible: Projects for the model region and showcase in
Saxony]. Available at: https://schaufensterelektromobilitaet.org/media/media/documents/broschueren/ELEKTROMOBILITAET_WIRD_SICHTBAR__Projekte_der_Modellregion_und_des_Schaufensters_Sachsen.pdf (Accessed 22 November 2018).
Schaufenster Elektromobilität - Eine Initiative der Bundesregierung., (2015), Good E-Roaming Practice: Praktischer
Leitfaden zur Ladeinfrastruktur-Vernetzung in den Schaufenstern Elektromobilität [Good E-Roaming Practice:
Practical guideline for charging infrastructure networking in electro mobility showcases]. Available at:
https://schaufensterelektromobilitaet.org/media/media/documents/dokumente_der_begleit__und_wirkungsforschung/Ergebnispapier
_Nr_5_Good_E-Roaming_Practice.pdf (Accessed 2 December 2018).
Schwedes, O., Kettner, S. and Tiedtke, B., (2013), E-mobility in Germany: white hope for a sustainable development
or fig leaf for particular interests? Environmental Science and Policy, 30, 72–80.
SETA, (2017), National Energy and Mining Policy of Turkey. Available at:
https://setav.org/en/assets/uploads/2017/08/Analysis35.pdf (Accessed 13 February 2019).
Sims R., Schaeffer R., Creutzig F., Cruz-Núñez X., D’Agosto M., Dimitriu D., …and Tiwari G., (2014), Transport. In:
Climate Change 2014: Mitigation of Climate Change. Contribution of Working Group III to the Fifth Assessment
Report of the Intergovernmental Panel on Climate Change. Cambridge University Press, Cambridge, United
Kingdom and New York, NY, USA.

PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

251 of 253

Steiermark, L., (2016), Förderungen aus den Ökofonds. Available at:Stand
https://www.google.at/url?sa=t&rct=j&q=&esrc=s&source=web&cd=5&cad=rja&uact=8&ved=2ahUK (Accessed
2 January 2019).
Steinhilber, S.,Wells, P. and Thankappan, S., (2013), Socio-technical inertia: understanding the barriers to electric
vehicles. Energy Policy, 60, 531–539.
Store Norske Leksikon Website, (2018), Available at: https://snl.no/borettslag (Accessed 5 December 2018).
Study on cost and benefits of working towards environmental macro objectives in the building sector, Published:
2017-11-15, Available at: https://publications.europa.eu/en/publication-detail/-/publication/729c044d-c847-11e79b01-01aa75ed71a1 (Accessed 13 December 2018).
Sudrià, C., (1995) “Energy as a Limiting Factor to Growth”, in Pablo Martín Aceña and James Simpson, The
Economic Development of Spain since 1870, pp 268-309.
Sæther, S.R., Qui, X., Skaar, M., Røyrvik, J.D., Nilsen, M., Gauteplass, A., Johansen, J.P., Klöckner, C.A., Moe, E.,
Koksvik, G., Boer, L. (2018), ECHOES Report - Policy Recommendations: An analysis on collective and energy
related decision-making processes of three formal social units. Available at: https://echoesproject.eu/sites/echoes.drupal.pulsartecnalia.com/files/D6.1.pdf (Accessed 12 November 2018)
Tampere Electric Utility, Announcement of pricing change in district heat, Available at:
https://www.sahkolaitos.fi/blogiarkisto/hinnoittelumuutos-pienentaa-kaukolammon-tehomaksukertymaa-ylimiljoonan/ (In Finnish) (Accessed 13 December 2018).
TEİAŞ, (2017), Installed Capacity. Available at: https://www.teias.gov.tr/tr/i-kurulu-guc (Accessed 9 February 2019).
TEİAŞ, (2018), The Establishment of Turkey’s Power System and Installed Capacity (in Turkish). Available at:
https://www.teias.gov.tr/sites/default/files/2018-12/kurulu_guc_kasim_2018.pdf (Accessed 10 February 2019).
TEİAŞ, (2018), Turkey's Gross Electricity Generation by Primary Energy Resources and The Electric Utilities.
Available at: www.teias.gov.tr/sites/default/files/2018-10/66%2806-17%29.xls (Accessed 20 November 2018).
The World Bank, (2017), Housing Sector Assessment: Final Report Prepared for Ministry of Regional Development
and Public Works.
The World Bank, (2018), Bulgaria: National Program for Energy Efficiency in Residential Buildings. Program Design
Report for the Second Phase.
Tortella, B.D., (2003), Del Monopolio al libre Mercado. La historia de la industria petrolera Española, pp. 90-91
Tortella, G., (1994), “El monopolio de petróleos y Campsa, 1927-1947” en Juan Hernández Andreu y José Luis
García Ruiz (comp.), Lecturas de historia empresarial, Editorial Civitas Madrid, pp. 265-302
TU Maritim Website, (2018), NORLED – HYDROGENFERGE. Available at: https://www.tu.no/artikler/norled-byggerverdens-forste-hydrogen-ferge/452526 (Accessed 28 November 2018).
Turkish Official Gazette Website, (2013), Regulation on Licensed Electricity Generation (in Turkish). Available at:
http://www.resmigazete.gov.tr/eskiler/2013/11/20131102-4.htm (Accessed 4 February 2019).
UN, (2018), UN Climate Change Annual Report 2017. Available at:
https://unfccc.int/sites/default/files/resource/UNClimateChange_annualreport2017_final.pdf (Accessed 30
November 2018).
UNFCCC, (2019), Kyoto Protocol - Targets for the first commitment period. Available at: https://unfccc.int/process/thekyoto-protocol (Accessed 9 February 2019).
Unioncamere Website, (2018), Available at: http://www.unioncamere.gov.it/csr/P42A1595C154S153/Indice-GreenEconomy--spazio-per-tutti.htm (Accessed 15 December 2018).
Verband der Automobilindustrie, (2018), Elektromobilität und Ladeinfrastruktur: Empfehlungen für den Aufbau von
Ladeinfrastruktur [Electric mobility and charging infrastructure: recommendations for building up charging
infrastructure]. Available at:
https://www.vda.de/dam/vda/publications/2018/Elektromobilitaet/VDA_4479_Faltblatt_EmpfehlungenLadeinfrastruktur_V10--2-/VDA_4479_Faltblatt_Empfehlungen-Ladeinfrastruktur_V10%20%282%29.pdf
(Accessed 12 December 2018).
PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

252 of 253

Wikipedia Website, (2018), Available at: https://en.wikipedia.org/wiki/Borettslag (Accessed 10 November 2018).
YEGM, (2018a), Electricity Market Law (in Turkish). Available at:
http://www.yegm.gov.tr/yenilenebilir/document/6446%20SAYILI%20KANUN.pdf (Accessed 27 January 2019).
YEGM, (2018b), Regulation on Unlicensed Electricity Generation (in Turkish). Available at:
http://www.yegm.gov.tr/yenilenebilir/document/L%C4%B0SANSSIZ%20Y%C3%96NETMEL%C4%B0%C4%9E
%C4%B0.pdf (Accessed 30 January 2019).
Zhang, Q., Li, H., Zhu, L., Campana, P. E., Lu, H., Wallin, F. and Sun, Q., (2018)., Factors influencing the economics
of public charging infrastructures for EV – A review. Renewable and Sustainable Energy Reviews, 94, 500–509.

PROJECT NO.
Project No. 727470

REPORT NO.
ECHOES-6.3
D6.3 Suggestions and
Recommendations

VERSION
03

253 of 253

