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ABSTRACT

A POLICY DESIGN MODEL FOR
MARKET FORMATION OF SOLAR AND WIND ELECTRICITY GENERATION
IN TURKEY

Erden Topal, Yelda
Ph.D., The Programme of Science and Technology Policy Studies
Supervisor: Prof. Dr. Erkan Erdil
February 2016, 258 pages

The aim of this study is to design technology policies for diffusion of solar and wind
electricity generation technologies by analyzing the market formation dynamics from the
perspective of key actors in the framework of technological innovation system approach. For
this purpose, qualitative data is collected through 57 face-to-face semi-structured interviews
with the key actors from private and non-private sectors who are engaged in economic
activities of electricity generation, regulation of the market, consultancy to the actors, and

equipment supply.

The study proposes a policy design model to formulate policy recommendations
based on three pillars of policy aim, policy tool and policy target. To build this model, first,
the energy problems that can be solved by solar and wind electricity generation are
determined to find out policy problems and policy aims. Second, obstacles and facilitators
which affect solar and wind electricity generation are specified to determine policy tools.
Third, the market formation dynamics are examined to formulate policy targets. By
combining these three analyses, policy recommendations are formulated based on the

proposed policy design model.

The policy problems are found to be about import dependency for the energy sources
and governance of the renewable energy sector. The policy tools are formulated based on the
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administrative, economic, institutional, physical, political, psychological and technological
obstacles and facilitators. The market in solar and wind electricity generation forms as two
market segments of licensed and unlicensed electricity generation. The policy targets are
specified for this market formation process. To conclude, policy recommendations at macro,

meso and micro levels are formulated by using policy design model.

To solve import dependency problem, the policy recommendations at macro level
are considering complementarity relationship between energy sources and modelling a
domestic technology development strategy. The policy recommendation at micro level is
promoting self-consumption. To solve the governance problem, the policy recommendation
at macro level is preparing clear roadmaps and plans about solar and wind electricity
generation. The policy recommendations at meso level are formulating manuals for
renewable energy investment, changing the role of government in energy sector and
introducing a governance mechanism to include renewable electricity generation in
industrial production. The policy recommendation at micro level is rehabilitating electricity
infrastructure.

Keywords: Solar energy, wind energy, technological innovation system, market formation,

policy design.
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TURKIYE’DE GUNES VE RUZGAR ENERJISINE DAYALI ELEKTRIK URETIMINDE
PIYASA OLUSUMU ICIN BiR POLITIKA TASARIM MODELI

Erden Topal, Yelda
Doktora, Bilim ve Teknoloji Politikas1 Calismalar1
Tez Yoneticisi: Prof. Dr. Erkan Erdil
Subat 2016, 258 sayfa

Bu c¢alismanin temel amaci; Tiirkiye’de giines ve riizgar enerjisine dayali elektrik
iretim teknolojilerinin yayilmasina yonelik teknoloji politikalarini, kilit aktorlerin bakis
acisindan ve teknoloji yenilik sistemi yaklasimi gercevesinde piyasa olusum dinamiklerini
inceleyerek tasarlamaktir. Bu amagla yar1 yapilandirilmis miilakat yontemiyle, 06zel
sektorden ve Ozel sektor disindan elektrik {iretimi, piyasanin diizenlenmesi, aktorlere
danigsmanlik yapilmasi ve ekipman tedarigi ekonomik faaliyetlerini gergeklestiren Kkilit

aktorlerle 57 adet ylizylize miilakat gergeklestirilmigtir.

Bu c¢alisma; politika amaci, politika aract ve politika hedefi olmak iizere {i¢ ayak
tizerine kurulmus politika Onerileri gelistiren bir politika tasarim modeli 6nermektedir. Bu
modeli gelistirmek igin, ilk olarak politika sorunlarini ve politika amaglarini belirlemek
amaciyla giines ve riizgar enerjisine dayali elektrik iiretimi ile ¢oziilebilecek enerji sorunlari
saptanmustir. Ikinci olarak, politika araclarimi belirlemek icin giines ve riizgar enerjisine
dayali elektrik iiretimini etkileyen engelleyici ve destekleyici faktorler tespit edilmistir.
Ugiincii olarak politika hedeflerini belirlemek igin piyasa olusum dinamikleri incelenmistir.

Bu ii¢ analiz birlestirilerek, politika tasarim modeli ile politika onerileri gelistirilmistir.

Politika sorunlarinin, enerji kaynaklarmdaki ithalata bagimlilik ve yenilenebilir
enerji sektdrlinlin yonetisimi ile ilgili oldugu saptanmustir. Politika araglari, yonetimsel,
iktisadi, kurumsal, fiziksel, siyasi, psikolojik ve teknolojik engelleyici ve destekleyici
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faktorlere dayanarak formiile edilmistir. Giines ve rilizgar enerjisine dayali elektrik
uretimindeki piyasanin, lisansli ve lisanssiz olmak iizere iki pazar segmenti seklinde
olustugu sonucuna varilmistir. Politika hedefleri, belirtilen piyasa olusum siireci i¢in
belirlenmistir. Sonug olarak, onerilen politika tasarim modeli ile makro, meso ve mikro

seviyelerde politika Onerileri gelistirilmigtir.

Ithalata bagimlilik sorununu giines ve riizgar enerjisine dayali elektrik {iretim
teknolojilerinin yayilmasina yonelik teknoloji politikalari ile ¢6zmek i¢in makro seviyedeki
politika onerileri enerji kaynaklar: arasinda tamamlayicilik iliskisinin 6n plana ¢ikarilmasi
ve yerli teknoloji gelistirme stratejisinin modellenmesidir. Mikro seviyedeki politika 6nerisi
ise oztiiketimin desteklenmesidir. Yonetisim sorununun ¢oziilmesi igin makro seviyedeki
politika Onerisi giines ve riizgar enerjisine dayali elektrik iiretimi icin yol haritalari ve
planlarin hazirlanmasidir. Meso seviyedeki politika onerileri, yenilenebilir enerji yatirimlart
icin el kitaplarimin hazirlanmasi, enerji sektoriinde devletin roliiniin degismesi ve sanayi
tiretimine giineg ve riizgar enerjisine dayall olarak iiretilen elektriginin entegre edilmesidir.
Mikro seviyedeki politika Onerisi ise, elektrik iletim ve dagitim altyapisimin rehabilite

edilmesidir.

Anahtar kelimeler: Gilines enerjisi, riizgar enerjisi, teknoloji yenilik sistemi, piyasa olusumu,

politika tasarimu.
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CHAPTER 1

INTRODUCTION

1.1. Background Information

In the growth phase of globalized economies, the rapid supply of increasing energy
demand is emerging as an important problem. With this problem, the debate on sustainable
and clean energy provision comes to surface. As a result, increasing energy demand arises as
an issue in parallel to environmental problems and climate change. Climate change motivates
global movement of research for sustainable energy production and consumption (Dewald
and Truffer, 2011). Especially, the dominance of fossil fuels in primary energy consumption
and electricity generation increases the concerns about environment and climate change
(Jacobsson and Bergek, 2004). This claim is supported by the energy figures. According to
IEA (2015a), as of 2013, the share of fossil fuels in global energy mix is 81% and the share
of non-fossil fuels is 19%, and in last 30 years this share has not changed very much. In this
report it is asserted that “in all energy scenarios, fossil fuels remain the dominant source of
energy supply to 2040” (IEA, 2015a: 56). In such a manner, energy problem can be seen
from a different perspective if energy production and energy consumption are considered in

terms of sustainability, cleanness, availability and abundance of energy sources.

Environmentally clean alternative energy resources are alternative solutions to meet
the increasing energy demand in a sustainable manner. Kamat (2007: 2835) asserts that there
are three major clean energy options; carbon neutral energy (fossil fuel in conjunction with
carbon sequestration), nuclear power, and renewable energy. Besides other alternatives,
renewable energy can be generated from available and domestic resources such as
hydroelectric resource, geothermal land area, wind power, tidal energy, biomass and solar
energy striking the earth. Moreover, in terms of sustainability, renewable sources are more
advantageous as compared to other clean sources. Especially for the countries where the
dominant energy sources are imported fossil fuels, like Turkey, energy production from

domestic and clean renewable sources becomes a promising solution for energy problems.
1



Renewable sources are used for the purposes of electricity generation, heating and
lighting. Electricity generation from renewable sources is very common and seen as an
important alternative for solving energy problem (Jacobsson and Bergek, 2004). Moreover,
in Turkey increasing electricity consumption rates and electricity prices, the dominance of
fossil fuels in electricity generation and abundant renewable energy sources motivate
electricity generation by using renewable sources. Building on these pillars, in this
dissertation | propose that increasing electricity generation based on renewable sources can
be a promising option for Turkey to solve the energy problem. But how? This is the starting

point of the dissertation.

1.2. Problem Definition

Both electricity prices and electricity consumption rate are increasing in Turkey.
Since 2008, electricity prices for domestic and industrial consumers have increased annually
at 5.5% (EUROSTAT, 2015a) and 2.7% on average (EUROSTAT, 2015b) respectively. In
addition to electricity prices, electricity consumption rates are also rising. The average
annual growth rate of total electricity consumption in Turkey has been approximately 6% for
the last decade (IEA, 2015b)." In 2013, the share of electricity consumption in total energy
consumption is 19% (Figure 1.1). By looking at this small rate, the role of electricity in
energy scheme may be underestimated; however this would be a mistake. Despite the fact
that the share of electricity consumption is smaller than the shares of solid fuels? (23%),
petroleum (34%) and natural gas (20%) in total energy consumption, most of these fossil

fuels are used in electricity generation (Figure 1.1).

! This statistics is calculated by using the raw data of electricity consumption of Turkey (GWh) from
IEA Database for the time period of 1999-2012.

?According to Ministry of Energy and Natural Resources Data Sources (ETKB, 2013), group of “solid
fuels” is the total of mineral coal, lignite, asphaltite, coking coal, wood-fuel, plant and animal waste.
2
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Figure 1. 1. Primary Energy Consumption of Energy Sources, 2013
Source: ETKB (2013).

According to ETKB (2013), the share of natural gas in electricity generation is 44%,
the share of solid fuels in electricity generation is 27%, and the share of petroleum in
electricity generation is 1% (Figure 1.2).2 Hence in 2013, 72 % of electricity is generated
from fossil fuels (ETKB, 2013). In the analysis of Turkish General Energy Equilibrium
Table for 2013°, Energy Production and Conversion figures point out that “electricity” is the
leading form of energy for what the other sources are used to produce. 46% of primary solid
fuels supply is consumed in energy production and, the rate of solid fuels used in electricity
generation is 91% of all the solid fuels used in energy production (ETKB, 2013).
Additionally, 53 % of primary natural gas supply is consumed in energy production, and the
rate of natural gas used in electricity generation is 94% of all the natural gas used in energy
production (ETKB, 2013).

® These energy figures are calculated by using ETKB (2013) raw data, and cross checked with TEAIS
(2015) “Annual development of Turkey's gross electricity generation by share of primary energy
resources” Table. The figures are almost the same. In this data source, these statistics are calculated
as: The share of natural gas is 43.8%, the share of solid fuels is 27.3% and the share of hydropower is
24.7% (TEIAS, 2015: 38).

* This is the most recent available data in Turkish Ministry of Energy and Natural Resources database.
3
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Figure 1. 2. Shares of Energy Sources in Electricity Generation, 2013
Source: ETKB (2013)

In Turkish Energy Sector, as seen from the energy figures, electricity is mainly
generated from fossil fuels, and most of these fossil fuels are imported. In addition to the
dominance of fossil fuels in electricity generation, import dependency is arising as another
problem. According to the Turkish General Energy Equilibrium Table for 2013, Energy
Import Figures point out that most of the fossil fuels are imported. The import rates of
natural gas, petroleum and solid fuels in total imported amount of energy sources import
39%, 40% and 21% respectively (ETKB, 2013). By looking at these figures, it is seen that

72% of total electricity consumption is generated by the fossil fuels mostly imported.

On the other hand, the rate of renewable sources’ in total electricity generation is
29% in 2013 (Figure 1.2).° Apart from the hydraulic power (25%), the individual rates of

*According to the “The Law on the Utilization of Renewable Energy Resources for the Purpose of
Generating Electrical Energy (No: 5346)”, which regulates the renewable energy sources for the
purpose of electricity generation, renewable energy sources are defined as the non-fossil energy
resources such as hydro (less than 15 km? of reservoir area and run-of-the-river hydroelectric), wind,
solar, geothermal, biomass, biogas (including landfill gas), and wave, current and tidal energy. For
calculating the share of renewable sources in electricity generation, | benefitted from the available
databases of Ministry of Energy and Natural Resources and Energy Market Regulatory Authority. In
these databases there is no separate data for renewable hydropower (less than 15 km? of reservoir area
and run-of-the-river hydroelectric) and non-renewable hydropower. As a result, while calculating the
rate of hydroelectric power in installed capacity, both renewable and non-renewable hydro power
plants are taken into account. This is also used in that manner in National Renewable Energy Action
Plan (ETKB, 2014) and explicitly stated in that document (in footnote no: 19, pg: 52). Due to this
reason, it must be emphasized that the rate hydraulic power in electricity generation which is
calculated as 25% for the year 2013 is an over calculated value due to the limitations in databases.
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clean and domestic sources such as wind power (3%) and solar power (0%) are very small in
electricity generation (ETKB, 2013). To increase the shares of these sources in electricity
generation, The Energy Supply Security Strategy Document (ETKB, 2009) sets the targets of
20.000 MW for wind power installed capacity (which is 3500 MW in 2013) and 3000 MW
for solar power installed capacity (which is 0 MW in 2013) for 2023 (ETKB, 2014).’
Moreover, the target rate of domestic and renewable power in total electricity generation is
set to be 30% in 2023 (including hydropower, geothermal in addition to solar and wind
energy). The rate of hydropower in electricity generation is very high (about 25%) and
increasing, and geothermal power has reached the 1% with installed capacity limit of 2000
MW (ETKB, 2013). However the same pace is not valid for solar power and wind power. In
such a framework, to reach the renewable and sustainable energy targets successfully for
solving the energy problem (increasing import dependency for energy production), the same
trend must be provided in electricity generation based on solar power and wind power. This
can be accomplished by technology policies that promote diffusion of emerging solar and

wind electricity generation (SW-EG) technologies.

This dissertation attempts to analyze the diffusion of SW-EG technologies in Turkey
by a systematic approach from the perspective of key actors. To increase electricity
generation based on renewable sources, policy makers should design technology policies to
stimulate diffusion of emerging renewable energy technologies such as solar photovoltaic
applications and wind turbine engines. To design these policies, policy makers should
understand the dynamics of renewable electricity market formation. The focus of analysis in
this dissertation is adopted to be key actors’ perceptions about market formation process.

Accordingly, this dissertation seeks to answer the following research questions:
o What are the main energy problems in Turkey that can be solved by renewable
electricity generation?

o How can the policy maker solve these problems by using solar and wind energy

sources?

6 25% of electricity is generated from hydropower sources, 3% from wind energy and 1% from
geothermal sources. The sum of these rates is 29% of total electricity consumption (Figure 1.2).

" These targets are updated by “National Renewable Energy Action Plan for Turkey” released in
December, 2014 and only the target for solar energy is changed as 5000 MW for 2023, other targets
are same (ETKB, 2014).
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o What should be the focus of analysis in policy making to promote diffusion of SW-
EG technologies?

o How do the key actors understand and affect the market formation in renewable
electricity generation to promote diffusion of emerging renewable -electricity

generation technologies?

1.3. Objective of the Study

The main aim of this dissertation is to design technology policies for diffusion of
SW-EG technologies. In this process, I claim that it is more appropriate to detect systemic
failures and to fix them during the development of the system rather than doing this after the
system is completely developed; at least the market is formed. Markets are socially
constructed institutions of the systems and, the systemic failures that hinder the market
formation are embedded in the system and evolve with it. To promote market formation, the
systemic failures should be detected and fixed by designing policies for diffusion of
emerging renewable energy technologies. This should be done by revising the policy making
process in Turkish Energy Sector taking into account the legitimation, political stability,
flexibility, consistency and externality in (renewable) energy decisions and defining the new
role of public authority clearly (being a governor and initiator rather than an investor and

energy producer).

1.4. Scope of the Study

1.4.1. Theoretical Framework

For the purpose of this dissertation first of fundamental theories of technology policy
design, the Evolutionary Theory and the Neoclassical Theory, are briefly examined. Then,
for the policy analysis, to find out the problems that hinder diffusion of SW-EG
technologies, the Market Failures Approach (based on the Neoclassical Theory) and the
System Failures Approach (based on the Evolutionary Theory) are elaborated. Subsequently,
to design the policies, it is claimed that “Technological Innovation System” Approach (based
on the Evolutionary System Failures Approach) should be adopted for emerging technology
cases like SW-EG technologies in Turkey.

For the focus of policy analysis, one of the functions of Technological Innovation
System is chosen for designing technology policies specifically. This function is identified as

“the market formation” by preliminary analysis. Hence, in following section of the



theoretical framework, the details of market formation (specifically in emerging renewable

energy case) are discussed.
1.4.2. Research Design

In this dissertation, a qualitative research strategy is adopted to collect and analyze
the data. Data is collected in two stages: The Preliminary Analysis and the Field Research.
The preliminary analysis is conducted to establish a connection with the renewable energy
sector and to determine the research question of the dissertation. The field research is

conducted to collect the main data of the dissertation.

The research method is decided as “conducting qualitative semi-structured
interviews” with the key actors (experts), since the unit of analysis in this research is
identified as the experiences, perceptions, opinions, feelings, and knowledge of key actors in

SW-EG in Turkey.

Interviewees are selected according to two criteria which are detected in preliminary
research: (i) Economic profit motive (direct motive of profit making in renewable energy
sector) and (ii) Economic activity motive (economic activity to perform in the renewable
energy sector). Sampling strategy is a combination of purposeful sampling (Patton, 2002),
snowball sampling (Patton, 2002) and information oriented selection (Flyvbjerg, 2006).

For the systematic analysis of the data, analytical framework approach (Patton,
2002) is adopted to clarify the processes, the key issues and the sensitizing concepts that are

critical for SW-EG in Turkey by organizing the analysis of raw data question by question.

A semi-structured interview guide that is designed by the general interview guide
approach (Patton, 2002) is used to collect the data. The interview guide has 5 sections and 25
open-ended questions. The sections of the interview guide are: (i) Introduction / warm up (ii)
current situation of Turkish Energy Sector (iii) the inducement and blocking mechanisms for
diffusion of renewable energy technologies (iv) the market formation in SW-EG (v) public

policies and market formation.
1.4.3. Conceptual Framework

In the field research I collected the data using the main concepts derived from the
theoretical and empirical literature about the diffusion of renewable energy technologies and
market formation. The conceptual framework is made up of the following main concepts:

v’ Structural components of the system — actors, networks, institutions
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v System failures-problems
v" Facilitators and obstacles (inducement and blocking mechanisms) in policy design

v' Market formation dynamics in renewable energy technologies (structural analysis,

process analysis and functional analysis)
v Technology policies for diffusion of emerging renewable energy technologies
1.4.4. Empirical Context

In the preliminary research, I made a background study to describe the existing
situation in the Turkish Energy Sector, to define basic problems and to examine the
perceptions about solutions addressing renewable energy. In this preliminary analysis, a desk
research was done to evaluate current energy situation from figures and then 6 in-depth
interviews were conducted with the experts from the private sector, academy and public

sector in 2012.

In field research, for analyzing the market formation process, I conducted 57 semi-
structured interviews with the key actors involved in SW-EG on a face-to-face basis. These
interviews were conducted between December, 2013 and February, 2015. The interviewees
are from the group of (i) potential and real licensed electricity generators in solar energy (ii)
licensed electricity generators in wind energy (iii) the actors involved in unlicensed SW-EG
(iv) bureaucrats, public servants and researchers involved operations related to SW-EG. The
interviewees were from the companies, governmental organizations, non-governmental
organizations and academic organizations. I travelled to different cities of Turkey such as
Ankara, Istanbul, Izmir, Antalya, Denizli, Balikesir, Kayseri, and Gaziantep. All the
expenditures for each trip were financed by the TUBITAK-1002 Short Term R&D Funding
Program-Project (No: 114K070) Budget.

1.5.Main Contribution

This dissertation is the first study that aims to design policies for the market
formation to promote diffusion of emerging SW-EG technologies in Turkey. The concepts
for the SW-EG market segmentation are determined as licensed electricity generation and
unlicensed electricity generation in compatible with the legal framework and these
conceptual frameworks is also new for such a market formation analysis. The empirical
context of conducting the in-depth interviews with the key actors in SW-EG strengthens the
grounds of the policy making endeavor, since all group of actors are represented in the

interviewee sampling. The profiles of actors represent most of the important stakeholders in
8



the market formation process. Hence, the collection of the data directly from them increases
the explanatory power of the field research to understand the patterns of SW-EG market

formation in Turkish energy sector.

The conceptual novelty of the dissertation is its standpoint of analyzing the market
formation process from producers’ (electricity generators) perspective. Other studies about
market formation in renewable energy (such as Wiistenhagen and Bilharz, 2006, Gan et. al.,
2007; Mollering, 2009; Aspers, 2009; Huang and Wu, 2009; Dewald and Truffer, 2011,
Dewald and Truffer, 2012) investigate the market formation process mainly shaped by end
users. In this study, the market formation process is examined from the electricity
generators’ perspective rather than the users’ perspective, since the actors are included in the
process as being directly or indirectly related to the electricity generation and the only user
profile is the government. There is no user variety in Turkish SW-EG and the only user is
the government that buys the commodity product of renewable electricity generated in

renewable power plants.

The other contribution of the dissertation is its attempt to construct a model of policy
design for new/emerging technologies. By investigating the SW-EG in Turkey and
benefitting from the Technological Innovation System Perspective, a policy design model is
developed for constructing policy recommendations on three pillars of policy aim, policy
tool and policy targets. The policy aims are formulated based on the relationship between the
focus of analysis and the environment/landscape in which the new technology flourishes and
diffuses. In this dissertation, the focus of analysis is the market formation in Turkish SW-EG
and the environment/landscape is the Turkish energy sector. To determine the nature of this
relationship, it is claimed that policy maker should examine the current situation of the
general landscape/environment. By this examination, the policy problems/failures are
identified to be solved by policy recommendations. The policy aims are determined
specifically is to solve these problems/failures. The policy tools are the policy instruments to
be used to reach the policy targets. In the framework of policy design model suggested in
this dissertation, the policy tools are identified by the analysis of inducement mechanisms
(facilitators) and blocking mechanisms (obstacles) which are derived from the field research.
The policy targets are determined as measurable objectives by elaborating the focus of
analysis. Based on these three pillars, the policy recommendations constructed by the policy
design model are determined at macro, meso and micro levels to make them applicable by

the policy makers.



1.6. Thesis at a glance:

The story in this dissertation is presented in Figure 1.3. by a visual summary.
According to background study of Turkish Energy Outlook, it is seen that electricity
consumption and electricity prices are increasing and the fossil fuels are the dominant energy
sources in electricity generation. However, Turkey is not self-sufficient for supplying these
energy sources and import dependency is alarming. This scheme motivates a change in
energy sector. By considering sustainability, cleanness, availability and abundance of energy
sources, increasing the share of renewable energy sources in electricity generation is decided
to be the focus of this change. This can be achieved through technology policies for SW-EG
technologies. Therefore, technology policies should be design. To design these policies, the
focus of policy analysis is determined as the “market formation” by the preliminary analysis.
The conceptualization of policy analysis is based on the theoretical framework of “Theories
of Technology Policy Design, Technological Innovation Systems Approach and Market
Formation in Emerging Technologies”. Through the interaction of the conceptualization and
the preliminary analysis, the research focus is identified as “to formulate technology policies
for market formation”. To search for this focus, a qualitative data is generated by
investigating key actors’ perceptions, experiences, approaches, beliefs and functions about
the market formation process. In the field research on which the technology policies are
designed, to operationalize the policy design process, | asked questions about current
situation of Turkish Energy Sector, obstacles and facilitators, market formation dynamics
and effects of public policies on market formation. To model the policy design process, |
identified the policy problems and aims, policy tools, policy targets and policy
recommendations. From the overall conclusions derived from the data analysis, the policy

recommendations for diffusion of SW-EG technologies in Turkey are formulated.
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1.7.Plan of the Dissertation

This dissertation includes five chapters of introduction, theoretical framework of
technology policy design and market formation in emerging renewable energy technologies,
methodology, empirical analysis about the diffusion of renewable electricity generation in

Turkey, and conclusions and policy implications.

The first chapter is the introduction of the dissertation. At the beginning, the
background information is presented to set the scene for the research. Then the research
questions are specified to define the research problem of the dissertation. Following, the
research objectives are indicated and the scope of the research is determined. Introduction

chapter is completed by the main contributions of the dissertation.

The second chapter is about the theoretical framework. In this chapter, first of all,
Evolutionary and Neoclassical Theories of Policy Making are elaborated to examine the
economic foundations of technology policy design which are required to understand the
basis for market formation dynamics in renewable electricity generation. Second,
Technological Innovation System Approach is reviewed to present the analytical framework
of the technology policy design process suggested in this dissertation. Third, the market
formation dynamics in emerging renewable energy cases are investigated to understand how

the market is formed in SW-EG in Turkey.

The third chapter reveals the methodology for the data generation. First, foundations
of qualitative and quantitative research strategies are described to explain the reasons of
choosing a qualitative research strategy in this dissertation. Second, 1 explained the data
generation process made up of the preliminary analysis and the field research. Third, the
design of the interview guide is elaborated for operationalization of the theoretical
framework. Fourth, I described how I collected the data and what the data sources are. At

last, the procedures used in the data analysis are described.

The fourth chapter is the analysis of field research results. First, the interviewees are
introduced by the profile study about the key actors in SW-EG in Turkey. Second, the
current situation of the Turkish Energy Sector is clarified to detect the policy problems.
Third, inducement and blocking mechanisms (facilitators and obstacles) for SW-EG are
interpreted. Fourth, market formation dynamics in Turkish SW-EG are examined. This
chapter is closed with the policy proposals for market formation compiled from the field

research as an example for policy analysis.
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The fifth chapter is to conclude the dissertation and to present the policy
implications. The conclusions derived from each subsection of the empirical analysis chapter
are presented subsequently. Afterwards, by using these conclusions, the policy implications
for diffusion of SW-EG technologies in Turkey are formulated using policy design model

proposed in this dissertation.
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CHAPTER 2

TECHNOLOGY POLICY DESIGN and MARKET FORMATION in
EMERGING TECHNOLOGIES

In this chapter the theoretical framework is presented to explain the foundation of the
technology policy design model suggested in this dissertation. For this purpose, first of all,
the theories of technology policy making are elaborated. In this first sub-section,
Evolutionary and Neoclassical Theories of Policy Making are examined focusing on the
economic foundations of technology policy design process. These foundations are important
to investigate the market formation dynamics in renewable electricity generation. Second,
Technological Innovation System Approach is reviewed to present the analytical framework
to understand the diffusion of SW-EG technologies specifically for designing the technology
policies and modelling this design process®. Third, the market formation dynamics in
emerging renewable energy technology cases are reviewed to understand how the market is

formed in SW-EG in Turkey.

2.1. Theories of Technology Policy Design for Emerging Renewable Energy
Technologies

In this section, neoclassical and evolutionary theories of technology policy design
are elaborated by focusing on the economic foundations of technology policy design. This
theoretical analysis is done to decide which theory of technology policy is more appropriate
for designing technology policies for diffusion of emerging renewable energy technologies

in Turkey. The focus in this analysis is the economic foundations of technology policy

¥ In this dissertation, the focus of analysis is on the technology policy design process for diffusion of
emerging renewable energy technologies, rather than the diffusion process itself. For this purpose,
theoretical framework does not directly touch upon the diffusion of emerging technologies and is
limited to theories of technology policy design, technological innovation system approach for
analytical framework of technology policy design and market formation as the focus of technology
policy design. In further studies, as the effect of these policies are investigated on diffusion of SW-EG
technologies, the theory of technological diffusion would be examined in detail.
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design since the main aim of this dissertation is to design technology policies for SW-EG

market formation.

2.1.1. Economic Foundations of Technology Policy Design

Technology policies aim at influencing the nature, pace and direction of
technological change. By designing technology policies, policy makers strive to reach a
desired future by considering current capabilities and technological trends. To design
technology policies on these trends, policy makers clarify the goals to reach and the

problems to address.

The main goals of technology policies are to support the appropriate conditions for
creation and/or diffusion of technology, to allow for static efficient allocation or dynamic
structural change of all components involved in the technology development process, to find
the ways to utilize technological knowledge, and to subsidize the adoption of these policies
(Mowery, 1995). This complex process of designing technology policies requires a

multidisciplinary approach and a set of specialized analyses.

Technology policy design lies at the crossroads of different disciplines such as
political science, law, sociology and economics (Yildiz and Sobaci, 2013). The economic
analysis of policy design is an important component of the policy design process. The
economic foundations of technology policy originate in the Neoclassical Economic Theory
and Evolutionary Economic Theory. These economic frameworks provide a general rationale
for policy intervention to improve the operation of the economy after the new technology has

started to emerge (Metcalfe, 1995).

During the diffusion of new technology, the basic assumptions and foundations of
the Neoclassical and the Evolutionary Economic Theories form the actors’® economic
motives for the technology choice and the technology policy design.'® The main concern is

to provide the allocation of economy-wide resources for the diffusion of new technology by

The actors are the units of analysis, involved in economic activities and interactions in economic
environment.

'"In this disseration context, for a brief explaination about the economics foundations of technology
diffusion, I benefitted from the general theories of the Neoclassical and Evolutionary Approaches. For
a detailed analysis of the economics of technological change and technology diffusion, see Stoneman
(1983). For different aspects of technological diffusion, see: Gold (1981), Colombo and Mosconi
(1995), Kapur (1995), Escot (1998), Siverberg et. al (1998), Baptista (1999), Eaton and Korum
(1999), Geroski (2000), Cowan (2004), Antonelli (2006).
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equilibrium analysis in the Neoclassical Economic Theory, while the central concerns are
interactions such as learning, diversity creation and selection mechanisms in the
Evolutionary Economic Theory (Chaminade and Edquist, 2006). The Neoclassical Economic
Theory basically assumes that the actors behave rationally in their economic decisions and
have full information about all existing conditions in economic environment. Moreover, the
markets are assumed to be competitive. Metcalfe (1995) clearly states that market prices are
measured by valuations of inputs and outputs identified by consumers, producers and
suppliers. These prices determine the competitive equilibrium which ensures the efficient
allocation of resources for welfare to overall society. After the introduction of new
technology, the rational actor tries to maximize the benefits of new technology. As a result,
the supply of and demand for this new technology accumulate and relative prices start to
change. These price movements determine the individual technology choice, and the market
is formed with new prices where supply meets demand at equilibrium (Jacobsson and

Johnson, 2000).

On the other hand, the Evolutionary Economic Theory does not directly deal with
equilibrium and optimization; rather it aims to understand the economic development and
structural change as a result of endogenous factors that arise from the technological change
(Metcalfe, 1995:418). Economic behaviors of the actors resting on institutional foundations
and different institutional set-ups may end up with differences in economic behavior and
outcome (Smith, 2000). The central concern is not to reach the equilibrium; it is to
understand the process of change after the new technology emerges. Hence, the
technological knowledge is generated by interactive learning (Smith, 2000). In the
Neoclassical Economic Theory, all external factors that hinder this equilibrium are accepted
as the market failure, and a policy intervention aims to eliminate this market failure to reach
the equilibrium in new conditions (Jacobsson and Bergek, 2011). The neoclassical policy
maker is accepted as fully informed social planner who is optimizing in policy making
(Metcalfe, 1995:417) On the other hand, in the Evolutionary Economic Theory the actors are
bounded rational'' because they know only a part of their economic environment and they

cannot acquire full information. Actually, imperfect information is indispensable in

""In this context, the term bounded rationality refers to neurophysical and language limits that make
the human behaviour intendedly but limitedly rational (Williamson, 1975). According to Williamson
(1975: 21-22), the physical limits are “the rate and storage limits on the powers of individuals to
receive, store, retrieve, and process information without error” and the language limits are related to
“inability of individuals to articulate their knowledge or feelings by the use of words, numbers or
graphics in ways which permits them to be understood by others”.
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technological change and it is the main source of profit making in the technological
development process. In such a scheme, economy wide optimum positions do not exist. The
opportunities and the benefits that the new technology induces are gradually appropriated by
the learning society and the markets as the dynamic socio-technical systems evolve
continuously to absorb these opportunities and benefits, and to adjust to new economic
conditions. The policy problem for evolutionary policy maker, who adapts rather than
optimizes, is to establish appropriate environment for creativity, and patterns of adaptation to
the new technology by taking the innovation system as the central concern (Metcalfe,
1995:418)

To sum up, the problems that the technology policy addresses mainly originate in the
failures of the environment in which the new technology flourishes. The technology policy
design process is based on the analysis of the problems in economic activities, the
weaknesses of the institutional structure and deficiencies in performance of the overall
system that hinder the diffusion of new technology (Weber and Rohracher, 2012). In this
analysis, the policy makers need guidance for policy making process.

2.1.2. The Evolutionary System Failure Approach vs. the Neoclassical Market Failure
Approach

For technology policy design in emerging technology case, there are two main
rationales: The Market Failure Approach and the System Failure Approach (Kemp, 2011).
Theoretically, the economic foundation of the Market Failure Approach originates in the
Neoclassical Economic Theory, whereas the economic foundation of the System Failure
Approach originates in the Evolutionary Economic Theory. Therefore, the neoclassical
guidance for policy makers is the Market Failure Approach whereas the evolutionary

guidance for policy makers is the System Failure Approach (Jacobsson and Bergek, 2011).

The Neoclassical Theory of Technology Policy Design deals with the market failures
which hinder the formation of competitive equilibrium (the point where the economy-wide
supply equals to economy-wide demand). In the formation of this equilibrium, the most
critical violations are related to missing and distorted markets (Metcalfe, 1995: 412). In the
case of emerging technologies, these kinds of markets emanate from asymmetric information
and externalities. Asymmetric information is the unequal distribution of knowledge about
new technology between the actors in the economy; and externalities are the factors that
hinder the valuation of economic goods and services by market prices. Hence, the Market

Failure Approach is pointing towards positive knowledge externalities and negative
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environmental externalities as the main reasons that urge technology policy makers to
intervene in the economy during the emergence of new technologies (Jacobsson and Bergek,
2011: 41-42). Both the concepts of “asymmetric information” and the “externalities” are
directly related to the nature of technological knowledge and research and development
(R&D) activities. Therefore, main neoclassical arguments for the technology policy design
process are “public good nature of knowledge”, “‘uncertainty about the outcomes of the
research process, cost and benefits of innovation”, “inappropriability of the benefits derived
from new technology”, and “market entry barriers and monopoly power working against
innovation from challengers” (Kemp, 2011; Chaminade and Edquist, 2006). These
influences create external costs which are not valuated by the economic activity (not
reflected in market prices) but transferred to society and environment. Consequently these
costs cause the market failure of underinvestment in R&D activities, and subsequently
problems in the dissemination of new technology (Chaminade and Edquist, 2006)."* To
alleviate the negative effects of these market failures, Jacobsson and Bergek (2011) state that
widespread and well-known generic technology policy tools are to fund basic R&D
activities, and to co-fund industrial R&D activities. Additionally, the market based economic
incentives (such as feed in tariffs in energy sectors) are other policy tools for the market

failures arising from environmental externalities.

However, the explanation of problems in the diffusion of new technologies,
especially the emerging technologies in energy sector, are not just related to the factors
which appear in the creation of technological knowledge and R&D activities, and which
violate the conditions of competitive markets as described by the Neoclassical Economic
Theory (Melcalfe, 1995). In the case of emerging technology, all the failures related to
asymmetric information and environmental externalities may exist but there are more.

Therefore, the market failure based technology policies such as “R&D Support” and “market

"2 In addition to market failure, Neoclassical Theory points out government failure, which can be
defined as the deficiencies in government’s regulation performance, as the main motivations of policy
intervention. Stiglitz (1998) asserted that some failures that damage the equilibrium in the economy
have roots in “inability of government to make commitments”(pg.9). According to Stiglitz (1998), the
problem of commitment emerges from the nature of government as being the monopoly to use the
regulatory power. Government, as being the guardian, is not regulated by any other guardian (Stiglitz,
1998:10). As a result, the inability of governent to its commitments causes additional inefficiencies in
the economy that lead to extra government interventions. However, in this dissertation context, the
economic foundation of the technology policy design is the main starting point of the policy
interventions for designing technology policies for market formation. Due to this reason, only the
market failures in Neoclassical Approach are elaborated as the alternative of system failures in
Evolutionary Approach.
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based economic incentives (like feed-in tariff)” are not enough and technology-specific

policies are required (Jacobbson and Bergek, 2011: 42).

Technology-specific policies are designed by the System Failure Approach and the
unit of analysis in this approach is the “Innovation System”. As a reaction to the
Neoclassical Economic Theory that locates the “market” at the core of the technology policy
design, the Evolutionary Economics Theoreticians develop “Innovation System” as a policy
concept in the mid-1980s, and describe the innovation process as a dynamic system for the
diffusion of a new technology (Edquist, 1999, 2011; Jacobsson and Bergek, 2011; Dewald
and Truffer, 2012). The fundamental assumptions of innovation system approach strongly
contradict with the Neoclassical Economic Theory that is relying on optimization behavior,
competitive markets, deterministic environments, perfect information, and constant returns
to scale. By addressing “the core features of reality'’, innovation system approach creates a
promising arena for policy analysis” (Smith, 2000: 75). The main idea behind the system
approach is that innovation is both an individual and a collective act, and it cannot be
understood solely by the dynamics of independent decision making at firm level (Jacobsson
and Johnson, 2000; Smith, 2000; Jacobsson and Bergek, 2011). The innovation process
involves complex and multi-directional interactions between firms and its environment."* In
innovation systems, the adoption of a new technology is embedded in whole system which is
shaped by innovative capabilities of the actors in a macroeconomic and regulatory context
(Kemp, 2011:5). The determinants of innovation process are not only found in individual
firms, because “firms are embedded in innovation systems that guide, aid and constrain the
individual actors within them, hence technological change becomes endogenous to economic
system” (Jacobbson and Bergek, 2004: 817). The system as “a model of reality designed for
analytical purposes” is characterized by its structure including system borders, the number
and type of system elements, their interrelations, and the relations between the system and its
environment (Markard and Truffer, 2008: 598). An innovation system includes all

institutions and economic structures that affect both the rate and direction of technological

" These features are strategic interdependence between firms, uncertainty, asymmetric information,
increasing returns, all kind of institutional issues such as national and international level policies, the
options and conditions for creation of technological knowledge, and social factors shaping firm
behavior (Smith, 2000: 75).

' This environment involves factors shaping the behavior of firms such as social and cultural context,
the institutional and organizational framework, infrastructures, and the processes which create and
distribute scientific knowledge (Smith, 2000: 73).
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change in society (Hekkert et al, 2007). The system problems (systemic failures) are the
explanation of low performance of innovation system, which is related to the level and

quality of the output; new technology (Edquist, 2011).

The concept of system failure mainly refers to the problems of the technology
infrastructure, technology capabilities acting as technology rigidities, and institutional
inadequacies (Kemp et al, 2007). The system failures are the weaknesses in the organization
and the operation of the innovation system, and these failures greatly hamper the diffusion
processes of new technology (Hekkert et. al, 2011). According to Smith (2000), the
innovation process does not only suffer from under-supply of technological knowledge as
asserted by the Market Failure Approach to technology policy design. Instead the overall
system of development and dissemination processes of new technology may generate
systematically weak performance that brings about system failures. Policy makers design
technology policies to identify the system failures that result in weaknesses and the problems
in innovation process. In the System Failure Approach, policy makers design technology
policies to take the advantage of inducement mechanism such as cooperation and
collaboration between firms to facilitate knowledge flows, government regulation and the
creation of financial, cultural and sociological incentives for development and diffusion of
new technologies (Smith, 2000: 94). Another purpose of the technology policy is to weaken
and/or eliminate the blocking mechanisms and, hence to solve systemic failures that appear

as weaknesses in system performance.

Systems may fail to develop or may retard due to the weaknesses originated from the
components of the innovation system (infrastructure, institutions, actors/markets or
networks) and these weaknesses may lead to system failures. The physical infrastructure is
one of these components. The failures in the provision of and the investment for physical
infrastructure are important motivators to design technology policies. The large and
indivisible constitution of science and technology infrastructure, the longtime horizons of
these infrastructure constructions, and inability to produce adequate returns of the
infrastructural investments mainly create problems related to infrastructures; hence require

policy intervention (Smith, 2000).

The other source of weaknesses in the system is institutional failures which are
related to legal frameworks, regulations such as technical standards, risk-management rules,
health and safety regulations, general legal system relating to contracts, employment,

intellectual property rights, educational system, marketization of the new technology, and
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political, cultural and social values (Smith, 2000; Jacobsson and Bergek; 2004, Woolthuis et.
al, 2005). In such a scheme, difficulties may appear in disarrangement and rearrangement of
the existing institutional set-up, and hence may end up with the system failures that hinder

innovation system performance.

In the case of new technology, whether a minor technological innovation or a major
technological regime shift, problems about the actors of the system may exist. For example,
firms may have difficulties in adaptation to new technology due to insufficiencies in
essential capabilities and know-how about the technological knowledge, and organizational
incompatibilities during internalization of this technology. This dimension of new
technology may create transition failures for the actors in adaptation to the development and
dissemination of new technology (Smith, 2000). The transition failures may lead the markets
not to form properly due to the mismatch between supply and demand, increasing returns to
adoption and/or direct/indirect subsidies in favor of incumbent technology (Jacobsson and
Bergek; 2004). Therefore, the impediment and the bottleneck in the formation of new
technology markets may hinder additional firms to enter the realm of new technology
because these firms prefer to work on existing technologies safely instead of searching for
new opportunities to benefit from new technological knowledge (Huang and Wu, 2009).
Additionally, if the linkages between the actors are loose and, hence connectivity in the
system is poor, the problems in networks of system actors may come to surface. Therefore,
the network failures appear and hinder the accurate performance of the innovation system
and, may impoverish the system as a whole to establish its sustainability and self-sufficiency

(Jacobsson and Bergek; 2004, Woolthuis et al., 2005).

In addition to the identification of these failures, Bergek et al. (2008) make a
contribution to system failure approach by classifying these failures. Bergek et al. (2008)
claim that all types of system failures such as infrastructural failures, institutional failures,
capability failures and network failures are mainly attributed to structural components of
innovation systems. However, for identifying policy issues in an innovation system, the
structural focus should be supplemented by process focus and hence functional dynamics
analysis (Bergek et al., 2008). The overall target of innovation system is to accomplish the
emergence and dissemination of new technology. For achieving this target, policy makers
should focus on the key processes which have direct effects on overall performance of the
system, and then they should design policies to intervene the system to solve also these

system failures.
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To complement the identification and classification of the system failures in
emerging technology, by combining the system failures analyses of Smith (2000), Woolthuis
et al. (2005), and Bergek and Jacobsson (2008), Weber and Rohracher (2012: 1045) define a
new class of transformational system failures (such as directionality failure, demand
articulation failure, policy coordination failure and reflexivity failure) in addition to

structural system failures (Table 2.1).

Table 2. 1. Overview of systemic failures

Infrastructural ~ Lack of physical and knowledge infrastructures due to large scale; Long time

failure horizon of operation; Ultimately too low return on investment for private
investors

Institutional Hard institutional failure: Absence, excess or shortcomings of formal

failures institutions such as laws, regulations, and standards create an unfavorable

environment for innovation
Soft institutional failure: Informal institutions (e.g. social norms and values,
culture, entrepreneurial spirit, trust, risk-taking) that hinder innovation
Interaction or  Strong network failure: Intensive cooperation in closely tied networks leads
network to lock-in into established trajectories and a lack of infusion of new ideas;
failure inward-looking behavior; lack of weak ties to third actors and dependence on
dominant partners
Weak network failure: Too limited interaction and knowledge exchange with
other actors inhibits exploitation of complementary sources of knowledge
and processes of interactive learning
Capabilities Lack of appropriate competencies and resources at actor and firm levels
failure prevents the access to new knowledge, and leads to an inability to adapt to
changing circumstances, to open up novel opportunities, and to switch from
an old to a new technological trajectory.

Structural system
Failures

Directionality =~ Lack of shared vision regarding the goal and direction of the transformation

failure process; Inability of collective coordination of distributed agents involved in
shaping systemic change; Insufficient regulation or standards to guide and
consolidate the direction of change; Lack of targeted funding for research,
development and demonstration projects and infrastructures to establish
corridors of acceptable development paths.

Demand Insufficient spaces for anticipating and learning about user needs to enable

articulation the uptake of innovations by users; Absence of orienting and stimulating
ch . failure signals from public demand; Lack of demand-articulating competencies.
8 “S’ Policy Lack of multi-level policy coordination across different systemic levels; Lack
g% coordination of horizontal coordination between research, technology and innovation
5 'E failures policies on the one hand and sectoral policies (e.g. transport, energy,
% g agriculture) on the other; Lack of vertical coordination between ministries
E % and implementing agencies leading to a deviation between strategic
= intentions and operational implementation of policies; No coherence between

public policies and private sector institutions; No temporal coordination
resulting in mismatches related to the timing of interventions by different

actors.
Reflexivity Insufficient ability of the system to monitor, anticipate and involve actors in
failure processes of self-governance; Lack of distributed reflexive arrangements to

connect different discursive spheres, provide spaces for experimentation and
learning; No adaptive policy portfolios to keep options open and deal with
uncertainty.

Source: Weber and Rohracher (2012)
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2.2. Analytical Framework of Technology Policy Design: Technological Innovation
System

2.2.1. Fundamentals of Technological Innovation System

Innovation systems perspective provides policy makers a tool to identify system
weaknesses and problems for which the policy intervention is needed. The main legitimation
of the intervention to the system is the possibility of weaknesses in any of the components
and/or the functions of the system which hinder the development of the system as a whole
(Carlsson and Jacobson, 1997; Edquist, 2011). The Technological Innovation System (TIS)
is the innovation system for analyzing the emergence and dissemination of a specific
technology in a society (Jacobsson and Johnson, 2000; Jacobsson and Bergek, 2004). Hence
as one of the system approaches to innovation, the TIS Approach is used to study the
emergence of new technologies such as renewable energy technologies (Jacobsson and
Bergek, 2011: 42). The development and dissemination processes of emerging renewable
energy technologies can be understood by analyzing the whole innovation system that all
actors are embedded in and constrained by, and evolve with (Jacobsson et al., 2004).
Therefore, the general landscape for the focus of analysis (emerging renewable energy
technologies) is the beginning of the analysis, and to understand the dynamics of the

renewable energy sub-sector, the main features of the energy sector should be examined first.

The energy sector has unique peculiarities. For the emergence and dissemination
processes of renewable energy technologies, these peculiarities legitimize the use of
technology specific policies in innovation systems to improve the system as a whole
(Jacobsson and Bergek, 2004; Sanden and Azar, 2005; Jacobsson and Lauber, 2006;
Jacobsson and Bergek, 2011). “Long term perspective” is one of these peculiarities. The
Energy Sector is huge and the renewable energy sub-sector is just a small part of the whole
sector. It must be considered that the renewable energy sub-sector as a unit and a part of
energy sector and, in relation to other parts of the energy sector. Hence, for the emergence
and dissemination processes of new technologies in the renewable energy subsector,
renewable energy technology policies must be designed with very long term perspective in a
large context. However in this context, the energy sector does not evolve as a close structure,
and other energy sub-sectors are interrelated and interdependent. The technology policy
design process must encompass all possible relationships between other energy sub-sectors.
Moreover, the nature of policy design process is another specificity. Policy making is a
highly political business, and highly dependent on circumstances. Hence, lobbying over

policy goals and the design of institutional framework should be emphasized in energy
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sector. Especially, for emerging renewable energy technologies, the environment and the
circumstances are changing and evolving continuously, since the technologies are improving
continuously. Hence, for designing policies, dynamic and flexible rather than static policy
making is needed. TIS is the policy framework that evaluate all these peculiarities of the
sector. Therefore, in this dissertation context, the TIS Approach is used to design technology

policies for the diffusion of emerging renewable energy technologies.

The TIS Approach is made up of three specific analysis: (i) The Structural Analysis
is to define the system and to determine the actors, networks and institutions involved in the
system, (ii) The Functional Dynamics Analysis is to understand how the system works, and
(iii) The Policy Analysis is to find the main problems in the system and to design policies to

eliminate these problems.

2.2.2. Definition of Technological Innovation System: Structural Analysis

Technological Innovation System is a socio-technical system focused on the
development, diffusion and use of a particular technology (in terms of knowledge, product or
both) (Bergek et. al., 2008: 408). TIS is also valid for technology-specific cases in energy
sector, such as emerging solar and wind electricity generation (SW-EQG) technologies (Huang
and Wu, 2009; Jacobsson and Bergek, 2004). Among the other system approaches (such as
national, regional and sectoral), the TIS Approach is the most appropriate analytical
framework to design technology policies for emerging renewable energy technologies, since
it is better equipped to analyze the state of emergence and it consists a particular interest for
explaining how the policy intervention can foster and diffuse the emerging technology

(Coenen and Lopes, 2010).

The Structural Analysis of TIS determines the components of the system. A TIS is a
network of actors interacting in a specific technology area/technological field under a
particular institutional infrastructure for the purpose of generating, diffusing and utilizing
variants of a new technology and/or a new product (Carlsson and Stankiewicz, 1991; Galli
and Teubal, 1997; Bergek, 2002; Carlsson et al., 2002; Bergek et al., 2008; Markard and
Truffer, 2008). This system is made up of three main groups of structural components:
actors (and their competencies), networks and institutions (Jacobsson and Bergek, 2004:
817). The identification of these components is defined as structural analysis by Carlson et
al. (2002), Jacobsson and Bergek (2004), Bergek et al. (2008) and Wieczorek and Hekkert
(2012). Following them I define the actors as the operating parts of the system such as

individuals, civil society, companies, knowledge institutes, government, public policy
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bodies, NGOs and other parties such as legal organizations, financial organizations/banks,
intermediaries, knowledge brokers, and consultants. Different actors settle different
innovation strategies and control different resources, and there is a certain division of labor,
such as “innovation value chain” or “innovation networks” among the actors (Markard and
Truffer, 2008). The other structural components of the system are networks/relationships
(the links between components that build channels for knowledge transfer), and
institutions/attributes (the intermediaries that form the properties of the components and
the relationships between them, such as culture, norms, laws, regulations and routines).
According to Markard and Truffer (2008: 611), a TIS is characterized by a variety of
institutions such as internal institutions that have emerged as a result of activities of system
actors (such lobbying, expectation management, negotiation of internal standards) and
external institutions that are independent of the system and not initiated by actors in the
system, but affect the stabilization of the system (such as international energy agreements).
To promote the emergence and dissemination of renewable energy technologies, the policy
maker should strengthen the policy design process by complementing this structural analysis

by functional analysis.

2.2.3. Operation of Technological Innovation System: Functional Dynamics Analysis
For diffusion of renewable energy technologies in energy sector, new technological
systems should emerge as equipped by powerful functions around new technology (Bergek
and Jacobsson, 2003). The functional approach originates in the study of Johnson (2001) that
aims to see whether there is any agreement between different innovation system approaches
about the functions in the system. Johnson (2001) identifies key processes which are the
basic functions that contribute to the overall operation of the TIS. These functions are
accepted as the intermediate level between the components of the system and this system’s
performance. Jacobsson and Bergek (2004) claim that these functions affect each other

mutually and a change in one function may lead to changes in others.

The main contribution of the functional analysis is the systematic identification of
policy problems (the system failures/weaknesses) expressed in functional terms (Bergek et
al., 2008). The structure of the TIS may differ depending on actor variety, institutional
arrangements and network diversity. However the categorization of functional patterns is
almost the same in all TISs, since the overall function of the system is to support
technological change. Hence, the functional analysis of the TIS makes the comparison of

different innovation system performance possible and allows mutual learning in policy
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design process. Another important advantage of the TIS is the systemic mapping of
determinants of technological change. Hekkert et al. (2007: 421) recognize that this
advantage “increases the analytical power of the TIS Approach”. Through the functional
approach, the policy maker can analyze the external dynamics of the system by assessment
of functional patterns in the system over time, and the internal dynamics of the system by
evaluation of cumulative and circular causation between the functions of the system.
Moreover, the approach offers a useful ground for policy design process by clarifying policy
targets in functional terms, and by indicating policy tools for the accomplishment and the

enhancement of these functions’ performance, hence the overall operation of the system.

In functional analysis, the aim is to understand the overall performance of the TIS in
functional terms. Through empirical analyses of Bergek and Jacobsson (2003), Jacobsson
and Bergek (2004), Jacobsson et al. (2004), and Hekkert et al (2007), Bergek et al. (2008)

revised the list of functions as:

i. Knowledge development and diffusion: The generation and diffusion of different
types of knowledge (technological, production, market, logistics and design knowledge)
through different sources of knowledge development (R&D, learning from new

applications, production, etc. and imitation)

ii. Influence on the direction of search: The mechanisms and factors influencing the
direction of search within TIS (visions, expectations and beliefs in growth potential,
actors’ perceptions of the relevance of different types and sources of knowledge, actors’
assessments of the present and future technological opportunities, appropriability
conditions, regulations and policy, articulation of demand from leading customers and

technical bottlenecks, crises in current business )

iii. Entrepreneurial experimentation: The source of uncertainty reduction in TIS. This
function is mapped in terms of the breadth of technologies used, the character of the
complementary technologies employed and the experiments done by new entrants,

diversifying established firms, different types of applications.

iv. Market formation: In the emerging TIS, markets may not exist or be underdeveloped;
market places may not exist; potential demand may not be articulated and
price/performance of new technology may be poor. Institutional change (ex: formation
of standards) is often a prerequisite for market to evolve. The market formation evolves

through three phases: nursing, bridging and mass markets. For an analysis of market
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formation, a policy maker needs to analyze actual market development, the drivers of
market formation, the users, their purchasing processes, the articulation of the demand,

and institutional changes in need for market formation.
v. Legitimation: Social acceptance and compliance with relevant institutions

vi. Resource mobilization: The extent to which TIS is able to mobilize competence/human

capital, financial capital and complementary assets,

vii. Development of positive externalities : Generation of positive external economies
through entry of new firms into the emerging TIS, external economies in the form of
resolution of uncertainties, political power, legitimacy, combinatorial opportunities,
pooled labor markets, emergence of specialized intermediate goods and service
providers, information flows and knowledge spill-overs. This function is an indicator

for the overall dynamic of the system.

2.2.4. Enhancement of Technological Innovation System: Policy Analysis

The Functional analysis is conducted for and followed by the policy analysis. In this
stage of technology policy design, the linkages between the functions are examined for the
overall functionality and the success of the TIS. The linkages between functions may be
circular and prove a process of cumulative causation (Bergek and Jacobbson, 2003;
Jacobsson et al., 2004). Favorable results of the linkages may create virtuous circle which
means “a beneficial cycle of events or incidents, each having a positive effect on the next.”
On the other hand, detrimental results of the linkages may create vicious circle which means
“a situation in which effort to solve a given problem results in aggravation of the problem or
the creation of a worse problem.” In the policy analysis, the functionality of TIS is assessed
by achieved functional patterns; and policy goals are set to reach the overall target of
emergence and the dissemination of new technology. By functional analysis, the policy
maker assesses how well the system is functioning through how the functions are filled in.
Following this step, the policy maker identifies the inducement and blocking mechanisms to
determine key policy issues to solve the systemic problems, and hence to enhance the
functionality of the system. Policy Analysis mainly aims to strengthen/add inducement

mechanisms and to weaken/remove blocking mechanisms to solve systemic problems.

2.2.5. Development of Technological Innovation System
For analyzing the development of technological innovation system, Jacobsson and

Bergek (2004) propose two main phases in the evolution of TISs: Formative Period and
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Market Expansion. In formative period, the institutions adjust for the formation of variety in
knowledge creation, markets of exchanges and legitimation of new technology. Formative
period is an experimentation phase for the development and dissemination of a new
technology. It is followed by the market expansion period in which the initial markets
enlarge, hence production volume and scale advantages can be reaped, additional firms can

enter the value chain and further learning is stimulated.

Huang and Wu (2009) describe these two phases with their core features. The
formative period is characterized by high risk environment. Additionally, niche and nursing
markets are the gates for firms to enter the market. Institutional change occurs towards
adaptation to new technology and the advocacy coalitions are formed to alter institutions. In
market expansion period, a cycle of positive feedback among the major functions appears

and by the development of this cycle the TIS becomes self-sustainable in the long run.

In the analysis of the conditions and context in which TIS develops, Jacobsson and
Bergek (2004: 819) emphasizes four processes: “market formation, the entry of firms and
other organizations, institutional change and the formation of technology specific advocacy
coalition”. Following formative period, in transition to development phase the system should
connect to technological and market opportunities. This can be achieved by a process of
cumulative causation through positive and circular feedback loops between the components
and the functions of the system. However some factors, which exist directly in the system
and operate in formative stage, may hinder the development of a self-sustained technological
system such as failure in institutional alignment for new technology, deficiencies in market
formation, shortage of new entrants of the market and inadequacies in networks’ role in

supporting new technology.

The stages of the TIS’s development are experimentation and then market growth
phases. According to Bergek and Jacobsson (2003: 200-201) in first phase,
“experimentation” and “variety creation” are key processes. In this phase, (new) firms search
for new products and try to create external economies in a highly uncertain environment.
These firms frequently enter into and exit from the market, different technological
alternatives are competing and small markets exist. In the second phase, the key processes
are “diffusion” and “firm expansion” and the cost reductions for new technologies are
common. This can be achieved by economies of scale through the creation of mass markets.
Therefore, Bergek and Jacobsson (2003: 201) claim that “functionality of innovation system

may be assessed in terms of how it supports firm’s entry, variety and niche markets in the
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first phase and market expansion and supply of resources to exploit that market in the second

phase.”

According to the analysis of wind turbine industry in Germany, the Netherlands and
Sweden, variety creation in the early period of industry evolution is recommended to reduce
high technological uncertainty. In Germany and the Netherlands, variety creation is
supported by various mechanisms such as R&D policy. At the end of 1980s, different
designs are developed by firms and universities. On the other hand, in Sweden, technology
policy subsidizes the firms intensively for the production and dissemination of large-size
turbines. In this example, Germany and the Netherlands can create variety in terms of
knowledge and the actors exploiting this knowledge; however the Swedish technological
knowledge is limited to larger turbines. Hence the overall performance of the German and
Dutch TISs are better than the Swedish system. In Germany and the Netherlands, it is
reported that “early legitimacy of wind turbines” is the key to variety creation process
(Bergek and Jacobsson, 2003: 221). In 1980s, two critical points for the success of TIS are
achieved: the political consensus about the support of wind turbines and legitimacy of
exploiting wind turbine technology for private capital. However in Sweden, due to the lack
of legitimacy rooted in nuclear trauma, actors in wind turbine industry face limitations in
accessing to resources, partners, markets and government support. In Sweden, nuclear power
has been discussed since the 1970s and in 1980 there was a referendum that was resulted in
the decision dismantling of Swedish nuclear power plants in 2010. However energy intensive
industries did not support this decision. There occurred two camps: anti-nuclear power camp
and opposing of dismantling nuclear power camp. Over time, this nuclear power issue
became a trauma because all energy issue reduced to the dismantling nuclear plants or not. In
such an environment, renewable energy technology was attached to a mission of substituting
nuclear power and the programs to support renewable energy were designed in that manner.
This brought two main problems: (1) absolute evaluation of renewable energy in terms of
nuclear energy substitution power, and hence abolishing of small scale turbines and favoring
large scale turbines. (2) The perception of renewable energy as a betrayal of the Swedish
industry benefitting from nuclear power. Hence, renewable energy cannot gain legitimacy
under these conditions and as a consequence the supply of resources was constrained, the
market did not grow and just few firms entered the renewable energy industry (Jacobsson
and Bergek, 2004: 127). Hence, the legitimacy is another key concept for the explanation of
the German and the Dutch Innovation Systems’ higher performance compared to the

Swedish System.
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The legitimacy of wind turbine technology in Germany creates the appropriate
grounds for market formation in the second phase. The German case is characterized by
virtuous circles, in which the functions influence each other in a self-reinforcing process
(Bergek and Jacobsson, 2003: 212). The 100 MW and 250 MW programs ', the Electricity
Feed in Law (EFL)'® initially induce the market formation and lead to rapid market
expansion from 12 MW in 1989 to 490 MW in 1995 (Bergek and Jacobsson, 2003: 213). In
the Netherlands, the virtuous circle of market growth, growing political strength and
increased industry resources do not appear because (i) the market expansion locks into local
market and domestic market does not grow very fast as expected in the 1990s and (ii) the
Dutch industry failed to exploit growing German renewable energy market (Bergek and
Jacobsson, 2003: 215). Dutch firms largely focus on the local market and the Dutch turbines
were not demanded in global markets due to inappropriate choice of technology. According
to Bergek and Jacobsson (2003: 222), the main reason behind the failure in market formation
is the “insufficiency in developing strong legitimacy”. In Sweden, virtuous circles for wind
turbine industry are not started because the industry is claimed to be weak to respond to

growing demand.

2.2.6. Inducement and Blocking Mechanisms (Facilitators and Obstacles) for
Development of Technological Innovation Systems

The main application of the Technological Innovation System Approach is the
identification of “system failures” or weaknesses expressed in functional terms. By
explaining the nature of these system failures in terms of a balance between various
inducements and blocking mechanisms, the functional analysis is used as a focusing device
for policy makers to identify the key policy challenges and to carry the TIS towards policy
goals (Bergek et al, 2008). For this purpose, in this section the examples of blocking
mechanisms and the inducement mechanisms are presented to solve the system failures and

to improve the overall performance of the TIS by policy analysis.

"> As reported by Bergek and Jacobsson (2003: 212), these programs were initiated in 1989 firstly
with the aim of reaching 100 MW installed capacity then the amount was increased to 250 MW. This
program involved a guaranteed payment per KWh electricity generated. Additionally, the private
operators, such as farmers, had the possibility to obtain an investment subsidy.

' EFL came into force in 1991. According to EFL, utilities had to accept (i) independent wind
turbines to deliver the electricity to the grid and (ii) to pay 90 percent of the average consumer
electricity price.
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For the analysis of inducement and blocking mechanisms in emerging renewable
energy technologies and their effects on the market formation, Jacobsson and Bergek (2004)
present an empirical analysis of the selected TISs in Germany, the Netherlands and Sweden.
In some of these technological systems, the same mechanism may work differently for the
overall performance of the system. Hence, the roles of inducement and blocking mechanisms

may change and they may work differently in different contexts.

Government Policies in the form of R&D funding, investment subsidies,
demonstration programs and legislative changes are the major inducement mechanisms in
Germany and Netherlands, but their effects are different in Sweden. In German wind and
solar electricity generation cases, the German federal R&D policy emphasizes variety
creation in wind turbine and solar cell technologies, and tries to support the creation of
knowledge in a broad area of renewable energy technologies. Besides in the Dutch wind
electricity generation case, government policies support the R&D activities for developing
different wind turbine technologies. However in the Swedish wind energy case, R&D
funding is intensified in large turbines. Directing the R&D funding towards one specific
design hinders variety creation. Therefore in the Swedish wind electricity case, the
government policies turn into a blocking mechanism that hinders the market formation, and
hence weakens the overall functionality of the TIS. Moreover in Swedish SW-E generation
cases, inconsistent and changing government policies increase the level of uncertainty, hence
result in mistakes in demand expectations and misguide the search away from the renewable

technologies.

Lack of legitimacy is another important blocking mechanism, especially for the
Swedish renewable energy sector. In Sweden, after 1970s the opposition to nuclear power
accumulates and renewable energy is presented as a substitute for nuclear power. However,
the tendency to see renewable power as a substitute for nuclear power weakens the
legitimacy of renewable energy technologies. Additionally, the growth of renewable energy
technologies industry is perceived as a threat to the part of Swedish industry benefiting from
nuclear energy technologies. Hence, these agenda creates a lack of legitimacy, and inevitably
wind turbine industry cannot develop in 1980s. On the other hand, in the Dutch wind
electricity case and the German solar electricity case, strong legitimacy supports the
development of these renewable energy technologies. In Germany, the roots of legitimacy
are in the negative German public opinion towards nuclear power after the Chernobyl

Accident in 1986. All political parties in the parliament support more R&D in renewables
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and “1000 roof top program for solar electricity” and “250 MW program for wind
electricity” come into force. The strong legitimacy in the Dutch wind electricity generation
during 1970s supports demonstration projects and leads to new prototypes and new turbines.
Moreover, new investment subsidies come after the crisis of energy prices in 1984 and hence
a large wind electricity market is formed in the second half of the 1980s. By this broad
legitimacy, the German parliament can easily pass the first electricity feed in law (EFL) in
1991. This law gives massive incentives for wind and solar electricity technologies industry,
and results in huge market growth in the first half of the 1990s. Small utilities and farmers
prefer to buy turbines from local machinery firms, and hence during the programs of 1000
roof top for solar electricity and 250 MW for wind electricity much of the market are created

by means of domestic firms.

On the other hand, the Dutch and Swedish wind electricity cases and the Swedish
Solar collector cases are characterized as undersized technological systems. In the Dutch
wind electricity case, institutional reasons slow down the development and diffusion of
new wind electricity technologies. The main problem is about receiving building permits
from local governments. To solve this problem the central government in collaboration with
provincial governments initiates a large investment program targeting 1000 MW capacity of
wind electricity. However, the agreement excludes local government — the authority that is
responsible from building permits. Hence, the local authority does not have strong reasons to
support wind electricity. Besides, the central government does not impose any directives
about the land use on local authorities. Hence this position of the central government
weakens the development of a strong legitimacy earlier, hence weakening the advocacy
coalition for wind electricity generation. In the Swedish wind turbine case, an advocacy
coalition is never materialized due to hesitant government policies. Additionally, the funds
for wind industry are always limited (unlike the funds provided by German Renewable
Energy Law, EFL). Institutional blocking mechanisms such as building permit in the
Netherlands case, and hesitant and inefficient policies in the Swedish case are the main
obstacles which create weak advocacy coalition and hence hindered the development of
renewable energy sector for these countries. As a result of weak legitimacy and uncertainty
in government policies, a vicious circle emerges in the Swedish renewable energy
technologies sector where high costs, poor division of labor and weak adaptation to new

technologies impede the development and dissemination of renewable energy technologies.
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The “one-size-fits-all” approach to technology policy making is another blocking
mechanism for the development of renewable energy technology innovation systems. The
policy maker cannot be indifferent to decisions about policy tools and policy aims for
different renewable energy technologies. The specificities of each renewable energy
technology should be considered carefully; the emergence and dissemination of renewable
energy technologies should be evaluated by its peculiarities in its own context. Therefore,
support rates should be determined for each renewable energy technology at different levels.
A single support rate for all renewable electricity technologies (like in the case of Germany
renewable energy law (EFL) which was taken into force in 1991 and modified in 2000) may
be cost efficient. However, it may not be effective in reaching the targets of renewable
energy technology policy (Jacobsson and Bergek, 2004). For example in Germany, SW-EG
technologies are subsidized at the standard support level; however this is little to stimulate
technologies with high cost, such as solar electricity generation technologies. Hence, the
impact of EFL is restricted to wind electricity generation. Therefore Jacobsson and Bergek
(2004: 837) claim that “single supports can be cost efficient but not effective” in the sense of
reaching the overall target of this policy; transformation the energy sector. The firms need to
experience an extensive learning period by means of joining the value chain in the TIS.
Hence policy makers should design a regulatory framework that considers the specificities of

different renewable energy technologies.

Huang and Wu (2009) made a similar technological system analysis for wind energy
sector in Taiwan and identified inducement and blocking mechanisms by associating them
with the functions in the system. In this study for Taiwan’s wind energy system, the main
inducement mechanism is claimed to be “subsidies for wind power” including installation
subsidies, the electricity purchase programs and financing incentives. These mechanisms
stimulate the functions of “market formation” and “the creation of new knowledge” and
“guidance of the direction of search”. Other inducement mechanisms are: (i) government run
research and development (R&D) program to stimulate the function of “creation of new
knowledge”, (ii) formation of alliances/building networks to stimulate the function of
“creation of positive external economies” and (iii) inter-ministry coordination to benefit
from technological system. On the other hand, blocking mechanisms are (i) institutional
impediment that may hinder the “market formation” function and (ii) financial instruments
unfamiliarity with renewable energy technologies that may hinder “supply of resources”

function.
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Additionally, Tsoutsos and Stamboulis (2005: 757) identified the main barriers
(blocking mechanisms) to the sustainable diffusion of renewable energy technologies as: (i)
Technological factors (technological immaturity, complexity, variety in installation sites,
skills) (ii)) Government Policy and Regulatory Framework (unclear messages from the
government about renewable energy (RE), regulatory barriers to deployment of new
technologies, risk aversion for change in face of political costs of vested interests) (iii)
Cultural and Psychological Factors (low social acceptance, electricity and oil based
civilization identified by comfort and ease that can be abolished by RE, unfamiliarity with
new technology, uncertainty) (iv) Demand Factors ( risk aversion of consumers and users
about the use of RE, user preferences to adjust in favor of new technology, willingness to
pay) (v) Production Factors (the possibility of devaluation of existing facilities of producers
in case of investment in new RE technologies, the possibility of devaluation of the
competence in existing technologies when adopting new technologies) (vi) Infrastructure
and Maintenance (network incompatibility, needs of change in maintenance of the system,
high sunk costs) (vii) Undesirable societal and environmental effects (conflicts about the
aesthetic or environmental concerns) (viii) Economic Factors (changing economic rationale
from growth of consumption to minimization of environmental impact, sailing ship effect —
sailing the ship of existing incumbent technologies with short term improvements instead of
investments in new technology, delay of adopting new technologies due to high initial cost in
the case of absence of financial mechanism, slow take off — of new technologies which
reduces the impact of economies of scale and accelerated learning on the unit cost, hence

inevitably resulting high prices and low diffusion)

In comparison between the cases of the United Kingdom and Germany in TISs for
micro-generation, Praetorius et al. (2010) identified inducement and blocking mechanisms.
For the UK TIS of micro-generation, main inducement mechanisms were “high legitimation
provided by strong networks, new business opportunities created in liberalized energy
markets” and main blocking mechanisms were “institutional adjustment and political will (in
terms of hesitancy to implement micro-generation strategy), low level of public funding and
passivity despite declared will to support distributed energy systems” (Praetorius et al., 2010:
753-754). In Germany, the main inducement mechanisms for electricity generation for
micro-generation system are ‘“strong networks, reliable and advantageous remuneration
scheme for electricity from small-scale sources, the early institutional alignment, high levels

of legitimation, and lobbying and strong advocacy coalition (Praetorius et al., 2010: 757).
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By elaborating all these inducement and blocking mechanisms, the main aim is to
assess the main factors that affect the development of TISs in different cases. By using these
factors and case studies as a guide to policy design process analysis, I formulated my
interview guide section in which I asked questions about the facilitators (to find out
inducement mechanisms) and obstacles (to find out blocking mechanisms) to design
technology policies for the diffusion of emerging SW-E generation technologies in Turkey. I
listed all these factors during the interview guide design and used these factors as hints (if

necessary) for making the interviewees talk about the Turkish case in detail.

2.3. Focus of Policy Analysis for Emerging Renewable Energy Technologies: Market

Formation

In the formation of the TIS, the constitution of structural elements and early
development of a specific technology are emphasized. In market expansion phase, for
maturing the TIS and long term success, the development of market related structures are
highlighted. Therefore, market formation function is elaborated to understand the
development of TIS and to formulate technology policies to reach a mature SW-E generation

TIS in Turkey.

The theoretical and empirical studies of market formation in emerging renewable
energy technologies start with Mollering’s (2009) market constitution analysis. Moéllering
(2009) presents an integrative framework for market formation in emerging technology case
and its application to the German solar electricity generation market. This study aims to
develop a method for understanding how individual markets are formed, and how the actors

contribute to this formation.

According to Mollering (2009), markets are systems of discrete but related economic
exchanges between self-interested actors who are in competition with each other. Market
exchanges are characterized as economic exchanges performed voluntarily among self-
interested, intendedly rational actors who are in peaceful, non-violent competition with each
other over the arrangement and conditions of exchanges. Markets are constituted when
market exchanges are regularly performed. Market exchanges are possible when certain
constitutive elements are in market place such as products, actors, exchanges, networks,

institutions and information. These elements undergo transformative processes to acquire
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market formation potential. These processes are innovating, commodifying, communicating,

competing, associating, institutionalizing.'’

To understand the actual market formation in TIS, Méllering (2009) points out that,
first of all the policy maker should pay attention to the nature and dynamics of market
exchanges which arise when certain constitutive elements of market exchange are in place.
Secondly, the policy maker should carefully consider the debate on “uncertainty” as the
critical and indispensable characteristics of the market formation process. Thirdly, the policy
maker should investigate the processes which shape the constitutive elements of markets.
Mollering (2009: 7) asserts that these processes are triggered and driven by three constitutive

mechanisms: spontaneous emergence, endogenous coordination, and exogenous regulation.

Spontaneous emergence is based on the desire to make exchanges without the
vision of establishing a full market; exogenous regulation is undertaken by the actors
outside the system to create a market; and endogenous coordination presumes that the
actors have an interest in the existence of particular markets subordinated to larger exchange
systems in which they are directly involved (Mollering, 2009: 15-16). These processes are
mediated by uncertainty and tensions, which shape the constitutive elements of the markets.
Then the markets are constituted, and this process produces individual and collective
outcomes that shape the resources and interests in the society which in turn begin the market

formation mechanism again. Basic framework is presented in Figure 2.1.

( R N ( ) ( N
Mechanisms Processes Elements Markets
Spontaneous Innovating, Products System of
emergence, commodifying, Exchange’s discrete, self
Endo genous communlqatmg, Informa tior; 1nteres.t§d,
compeiog competire
genc A '8, Institutions
Regulation institutionalizing exchanges
J . J . J

Figure 2. 1. Basic Framework for Market Constitution Analysis
Source: Adapted from Maéllering (2009: 6)

" Mbllering (2009: 13) defines these processes: Innovating denotes the process that turns objects and
inventions into new products. Commodifying is the process that increases the similarity of exchanges,
making them market exchanges. Communicating is transformative process that makes facts relevant
and available to market actors, who then interpret and act on them. Competing captures the structural
condition of competition (i.e. multiple actors’ interest in making exchanges) and the spirit in which
market exchanges are initiated and performed. Associating denotes the process of establishing
relationships between actors that constitute networks, convey status, and work against the anonymity
of markets. Institutionalizing means that certain rules of exchange and the sanctions attached to them
are applied across many exchanges and become taken for granted.
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In the TIS framework, the market formation is described as passing through the steps
from nursing over bridging then to mass markets. In this conceptualization, the driving
forces of the market are still considered as “exogenously given and typically lead to linear
growth patterns” (Dewald and Truffer, 2011: 287). However, the market formation process
has endogenous dynamics and for elaborating this process, “potential interactions and co-
dynamics between technological, institutional, political and user-related aspects of a new
technology” should be taken into account (Dewald and Truffer, 2011: 286). Instead of a
linear and exogenous conceptualization of the market formation, Dewald and Truffer (2011)
introduce the concept of market segments as the sub-system structures that serve for specific
user segments and that are characterized by specific product forms. Dewald and Truffer
(2011) specialize the market formation analysis in market segmentation, and make an
empirical study on the formation and maturation of different market segments for
photovoltaic applications in Germany. In that manner they identified four major market

segments in German PV market (2011: 290-293) summarized in Table 2.2.

Table 2. 2. Market Segments in German PV Market

Segment

Name Main Features Scale Central Actors

MS1: - Large scale 100 KWp-  -Project developing companies for construction, financial

Centralized  volumes with low several planning and operation

PV Power relative transaction MWp - Private investment firms

Systems: costs -PV system suppliers and module producers

-Strong interaction -Independent project developers (for turn-key power
with producers systems)

MS2: -Grid connected 1-10 -Back end group of PV system production chain (PV

Small Scale  decentralized roof KWp Modules and cable suppliers, inverters and mounting

Home- mounted systems system supplier)

Owner - Private homeowners

Systems - Municipal public climate agencies
- Locally focused initiatives (such as Local utilities and
Local Government)
- Architects

MS3: Large Planning and Up to -Farmers who mounted roof-integrated solar systems

Scale Roof  financing of PV 100KWp on their barns

Mounted applications in farm - Supermarkets and official building

Systems context - Machinery rings, who offer manifold services for
farmers (Corporate unions of farmers to finance
machinery equipment)
- Special marketing staffs of PV System Suppliers
- Specialized firms that offer the refurbishment of barn
roofs if they are allowed to run the mounted PV systems
afterwards

MS4: Civic  Combines benefits Upto 100 - Solar initiatives networks

Corporate of large scale and KWp - Civil law associations

Solar decentralized - Inhabitants of larger communities

Systems applications

Source: Prepared by the author based on Dewald and Truffer (2011)
37



In their analytical framework, Dewald and Truffer (2011: 289) propose a more
explicit analysis of market formation dynamics by (i) identifying actors, networks and
institutions at the level of more or less self-contained market segments (structural analysis),
(i) assessing the different market segments’ stage of development and their mutual
interdependence (process analysis) and (iii) analyzing the contribution of specific market
segments (MS) to the overall TIS performance (functional analysis). By this
conceptualization, Dewald and Truffer (2011) show that the dynamics of different market
segments exhibit different structural profiles and their interrelations create a synergy which

shape overall development of the TIS.

To produce a more comprehensive conceptual and explanatory framework for
explaining the market formation process in TISs, Dewald and Truffer (2012) add the
conceptualization of market formation sub-processes to Dewald and Truffer’s (2011) explicit
market formation analysis by using Mollering’s (2009) general framework of market
constitution analysis. Dewald and Truffer (2012: 400) detail the process analysis and propose
a framework that arranges the market formation function into three complementary sub-
functions of: 1) formation of market segments 2) formation of market transactions and 3)
formation of user profiles. Following Mbollering’s (2009) clarification of the market
formation in six key processes, Dewald and Truffer (2012: 402) group these processes into
two sub-functions of “formation of market segments” and ‘“formation of market
transactions”.  Mdllering’s  (2009) processes of “innovating, associating and
institutionalizing” shape the sub-function of “formation and differentiation of market related
TIS sub-structures (market segments)” and the remaining three processes, “commodifying,
communicating and competing” shape the “formation of market transactions” (Dewald and
Truffer, 2012: 402). In addition to these two sub-functions, the “formation of user profiles”
is added to the market formation analysis to emphasize the constructive part on the user side,
determining consumer images, use patterns and preference structures. These three sub-
functions are accepted to co-evolve in relationship during the entire market formation

process in any TIS.

According to Dewald and Truffer (2012: 403), the sub-function of formation of
market segments focuses on the specific actor, network and institutional structures
established for selling a specific product variant to end-user groups. New market segments
emerge when specific actors with appropriate capabilities and resources are already located

in the market place, and prevalent networks supporting innovative activities exist in an

38



appropriate institutional framework. Moreover the specific consumer groups should be
available and open for innovative products. All these preconditions should be formed and
favored by the institutional context, which determines the landscape conditions for emerging
technology. This sub-function is shaped by Mollering’s (2009) processes of innovating
(turning objects and inventions into new products), associating (establishing relationships
between the constitutive elements of the system), institutionalizing (routinizing the certain

rules of exchange and the sanctions attached to them).

The sub-function of formation of market transaction is related to “the exchange
relationship between supply and demand for the end-products” (Dewald and Truffer, 2012:
403). Commaodifying (to allow the product to be comparable and tradable through repeated
exchanges between buyers and seller governed by formal and informal rules),
communicating (interaction between the actors) and competing (co-presence of different
producers and suppliers in a given market context) are the key processes that shape market

transactions formation.

The sub-function formation of user profiles is another sub-function of market
formation in emerging technologies (Dewald and Truffer, 2012: 404). User profiles are
formed if consumers develop preferences when exposed to new technology products and
start to use these products. The flexibility in interpreting the usage conditions of a new

artefact is the key to internalize the new technology.

By combining the sub-functions of market formation and the phases of market
formation (nurturing phase, bridging phase and mass market) in TIS, Dewald and Truffer
(2012) examine the contribution of each specific market segments to the overall performance
of the TIS. Dewald and Truffer (2012: 405-406) claim that in the nurturing phase (which is
characterized by uncertainty, openness to variety creation in technological design and
pioneering prime movers), the sub-function of market segment formation is predominant.
With the shift toward bridging markets, market transactions become clear where the new
user segments and product variants appear. In maturing into a mass market, the overall

market becomes homogeneous and the market transactions are formed concretely.

At first stage the structural analysis of market formation is made to identify actors,
networks and institutions at the market segments level of licensed and unlicensed SW-E
generation. At second stage, the process analysis of market formation is made to assess
formation of market segments (by processes of innovating, associating, and

institutionalizing), formation of market transaction (by processes of commodifying,
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communicating, and competing) and formation of user profiles. At the final level, the
functional analysis of market formation is made to evaluate the contribution of specific

market segments to the overall TIS performance.

2.4. Conclusion: Revisiting Theoretical Framework for Operational Definitions

The diffusion of SW-EG technologies is elaborated in this dissertation. For this
purpose, it is claimed that policy makers should design technology specific policies. There
are two main theoretical approaches to design technology policies: the “Evolutionary
Theory” and the “Neoclassical Theory”. First of all, these theories are elaborated to explain
the foundations of technology policy making. For these theories, the starting point for the
policy analysis is to find out the problems/failures that hinder this process. These problems
are identified by the Market Failures Approach (based on the Neoclassical Theory) and the
System Failures Approach (based on the Evolutionary Theory). Therefore, in the following
sub-section, these approaches are compared and discussed since in the data generation
process, I search for the main problems/failures in SW-EG in Turkey in relation to the whole

energy sector.

For practical purposes to design technology policies, this dissertation uses the
systemic perspective of the “Technological Innovation System (TIS)” approach based on the
Evolutionary Theory since it is proposed as the most appropriate systems of innovation for
emerging technology case like SW-EG technologies in Turkey. This step-by-step framework
provides an analytical tool to analyze the formation and development phases of a TIS for
SW-EG through detecting problems/failures and, then by designing appropriate policies to
solve these problems. TIS framework is clarified in detail by its sub-steps of structural
analysis (definition of the system; actors, network, institutions), functional analysis (detailed

analysis of how the system works) and policy analysis (to enhance the system as a whole).

For assessing the functionality of the whole system, according to the TIS framework,
the policy maker should identify inducement and blocking mechanisms. To reach the overall
aim of diffusing SW-EG in Turkey, the policy maker should set the policy targets and
propose policy implications to remedy poor functionality of TIS focusing on the bottleneck
function by strengthening/adding inducement mechanisms (facilitators) and
weakening/removing blocking mechanisms (obstacles). Therefore, to determine these
mechanisms (factors), I briefly discuss empirical literature about inducement and blocking

mechanisms to use the examples from country experiences in the Turkish case.
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For the focus of policy analysis, in this dissertation, it is claimed that one of the
functions of TIS should be chosen. To find out the function, a preliminary analysis was made
and the market formation is proposed as the key function for policy intervention to diffuse
SW-EG technologies in Turkey. For the creation and maturation of the market in emerging
technology case, a framework is detailed by elaborating three complementary market
formation sub-functions of 1) formation of market segments 2) market transactions and 3)
formation of user profiles. This analysis is made to understand the market formation in SW-
EG in Turkey for which the technology policies are designed to support the diffusion of
emerging SW-EG technologies.

This dissertation contributes to the theoretical literature by doing this analysis from
the producer’s (electricity generators’) perspective as different than the studies in the

literature that examine market formation dynamics from users’ perspective.
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CHAPTER 3

METHODOLOGY

3.1. Introduction

The aim of this chapter is to explain the research organization of this dissertation.
This chapter describes the process of data generation to answer the research question of the
dissertation. The technique used in data generation is qualitative semi-structured interviews.
These interviews were conducted with the key actors from solar and wind electricity
generation (SW-EQG) in Turkey. In the Turkish case, market formation is the critical factor
that influences the diffusion of those emerging renewable energy technologies. Therefore, to
generate the most useful data to answer the research question and achieve the goal of
technology policy design, the key actors are selected from the group of actors directly
involved in the market formation process. In this sense, the sampling strategy is purposeful
sampling to talk to those actors who are likely to have the most information about market

formation.

In the first section, a brief introduction to the foundations of research strategies
explains the main tenets of qualitative and quantitative research strategies. In the second
section, I discuss the reasons to choose a qualitative research technique. In the third section,
the design of the interview guide is elaborated and the question groups in the guide are
presented. The fourth section is about the data generation process and the data sources. In the

last section, the procedures used in the data analysis are described.

3.2. Foundations of Research Method: Quantitative vs. Qualitative Research Strategies
Research strategy is the plan of action that guides the inquiry to examine and explore
the subject of research interest (Bryman, 2008). In the research process, the researcher tries
to understand “the reality” in the research field, and tries to explain and to describe. For this
purpose, there are two distinct research strategies including quantitative and qualitative

research to be employed, depending on the theoretical considerations or the role of theory in
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research, ontological considerations or the reality in the social world of research field, and
epistemological considerations or the relationship between the knower (inquirer) and the
known (Guba, 1990; Guba and Lincoln, 1994; Bryman, 2008).

In term of theoretical considerations, in quantitative research, the researcher starts
with the theory and formulates hypotheses based on this theory. Nevertheless, in qualitative
research, the researcher starts with the “findings and observations” and derives
“generalizable inferences out of observations” (Bryman, 2008:11). The role of theory is
deductive'® in quantitative research, whereas it is inductive'’ in qualitative research. In
quantitative research, the researcher collects data, deduces findings by observing the reality
outside him/her and test hypotheses. In this kind of research to verify or falsify hypotheses,
the hypotheses formulation process must be independent from the data collection process
(Guba and Lincoln, 1994). In contrast to quantitative research, in qualitative research the
data to understand the research subject are accepted to be theory-laden, and the data and
reality are considered to be interdependent (Guba, 1990; Guba and Lincoln, 1994). In
qualitative research, the researcher derives context-dependent outcomes to explain and
understand the reality (Corbin and Strauss, 2008). This derivation process is also context-
dependent and changes during the research. In other words, in qualitative research facts are

independent from neither the theories nor the values.

The ontological concerns of research strategy deals with the examination of the
social world and the organization of social entities as the components of this world during
the research process (Patton, 2002; Bryman, 2008). A researcher uses quantitative research
strategy when s/he assumes that the social entities exist independently from the research
process. In such a process, indifferent researcher keeps her/his distance to the social entities
for the sake of objectivity. On the other hand, qualitative researcher assumes that the reality
is constructed by the perceptions and actions of the actors in a relationship. Therefore the
researcher, rather than being objective, chooses to be sensitive to data generation and
analysis processes (Strauss and Corbin, 2008; Patton, 2002). The researcher, as an
instrument of research process, is influenced by the worldview; the beliefs and attitudes

about the world s/he lives in (Corbin and Strauss, 2008). For this reason, the researcher

'8 Brewer et al. (2003: 67) defines Deduction as “..the process of reasoning by which logical
conclusions are drawn from a set of general premises.

' Brewer (2003: 155) defines Induction as “... an approach in social research which argues that
empirical generalizations and theoretical statements should be derived from the data.”
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chooses to be “sensitive to grasp the meaning and respond intellectually to what is being said
in the data” in order to reach the facts derived from data (Strauss and Corbin, 2008:41). This
interaction improves the research process by enriching the data through depth, breadth, and

openness (Patton, 2002).

Epistemological considerations of the research strategy are related to the researcher’s
perception of the acceptable knowledge in the research area (Bryman, 2008), hence the
relationship between the knower (inquirer) and the known (Guba, 1990). In this respect, the
researcher decides what the satisfactory and adequate knowledge in the research field is
(Bryman, 2008). The quantitative research seeks for the universal knowledge, whereas the
qualitative research explores the particular knowledge (Hattaway, 1995). By quantifying the
answer to the research question through numerical data, the quantitative research strategy
aims to determine and predict the causal relationships between the issue to be explained
(dependent variable) and the factors to explain this issue (independent variables). On the
other hand, the qualitative research strategy aims to describe and explain the relationships

between all the social entities in the research field to understand their approach.
3.3. Research Strategy and Data Generation Process
3.3.1. Why a qualitative method?

In this dissertation, the focus of research interest is to understand the role of market
formation in diffusion of emerging renewable energy technologies and to design technology
policies to promote this process. The role of theory in field research is inductive. The
ontological concerns about the reality are shaped by social construction. In line with this
focus, the research addresses the dynamics of collective generation of meaning attached to
market formation by key actors in the field of renewable electricity generation. Hence the

knowledge generated in this dissertation is context dependent.

Theoretical framework of the dissertation is made up of the Economic Foundations
of Technology Policy Design and the Technological Innovation System Perspective (as the
analytical framework of technology policy design). The scope of the research is framed by
these theoretical foundations, and the role of theory in this research is inductive rather than
deductive. Instead of formulating hypotheses which are derived from the theories of
technology policy design and then testing them by the data, by following Brewer (2003:154),
I try to “base empirical generalizations and theoretical statements about the social world

(renewable electricity generation in Turkey) on the data themselves free of preconceptions,
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allowing subjects' perceptions, ideas and social meanings not only to speak for themselves
but to speak in a broader way by generalization”. Instead of interpreting the data by apriori
assumptions and theoretical generalizations, the aim is to understand the meaning inherent in
the data. Such kind of data collection and data analysis processes are required especially for
technology policy design due to the fact that renewable electricity generation technologies
are emerging technologies in Turkey. In this context, I interpret the data in theoretical
framework of technological innovation system perspective focusing on market formation and
try to enrich this theoretical framework by new inferences derived from the Turkish case

based on the collected data.

In the research process, the researcher tries to understand the reality in the research
field and, to explain and describe it. The reality in this research is the market formation in the
Turkish SW-EG. The role of actors and the meaning they attach to this reality are
continuously constructed and reconstructed during the research process. Hence, the reality
becomes socially constructed and the researcher tries to construct the knowledge about
reality (rather than to construct the reality itself) as a “consensus among constructors”
(Patton, 2002:96). Social construction of reality enables the “collective generation (and
transmission) of meaning” by multiple perspectives of constructors (Crotty, 1998:58). The
source of these multiple perspectives lies in social entities that are active components of this

construction process and manipulate this process by learning.

As a result of theoretical and ontological concerns, the knowledge produced in such
a research process becomes context dependent. This knowledge is generated by complex and
continuous interaction between all constructors. Hence the reality, shaped by the mental
constructs of the known and knower, becomes socially constructed and experience based, not
something out there (Guba, 1990). Qualitative research do not accept the realist assumption
which dictates the reality external to known and knower, hence the research mainly concerns
with the meaning which is collectively generated, transmitted, and acted upon by the social
entities in the research field (Guba and Lincoln, 1994; Patton, 2002). Therefore, the Turkish
SW-EG market is accepted as a socially constructed reality that is investigated in the
theoretical framework of Technological Innovation System by generating context dependent

data through qualitative research method.
3.3.2. Data Generation Process

The data generation process addresses the basic research question of “How do the

key actors understand and affect the market formation in renewable electricity generation to
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promote diffusion of emerging renewable electricity generation technologies in Turkey?”
The data of the dissertation is generated in two phases: “Preliminary Analysis” and “Field

Research”.

Preliminary Analysis

The preliminary study was made to answer the question of “What should be the
focus of analysis in policy making to promote diffusion of SW-EG technologies in Turkey?
It further determined what the purpose of using renewable energy is, which renewable
sources are to be chosen, and how the interviewees should be chosen in the second stage of
data generation (field research) (Table 3.1.). The preliminary analysis enabled me to narrow
down the research topic, and (as a bridge to the field research) it shaped the direction of data

collection in the next stage.

In this stage, I began with documentary data or “written materials” (Patton, 2002:4)
to understand the current trends in energy sector from secondary data. These secondary data
sources were the legal framework documents about electricity generation® and the statistical
databases. The legal framework documents included the laws about electricity generation
and utilization of renewable sources (Law No: 5346 and Law No: 6446), Council of
Ministers decisions, resolutions-court decisions, official proclamations, and the Energy
Market Regulatory Authority Board Decisions. The statistical databases were (1) The
Statistical Database of Republic of Turkey Ministry of Energy and Natural Resources
(ETKB), (2) The Statistical Database of International Energy Agency and (3) The Statistical
Database of Eurostat (The statistical office of the European Union). These data sources
provided the statistics about the primary energy production and consumption, the electricity
generation and consumption, the distribution of energy sources to primary energy
consumption and electricity generation and electricity prices. By this statistical analysis, the
fundamental features of the general energy outlook are examined. The results of this desk
research is presented as the current situation of Turkish Energy sector in Introduction

Chapter for defining the research question of the dissertation.

Afterwards, I conducted preliminary expert interviews with the actors in the energy
sector and asked them question about their reflections on the current situation of the Turkish

energy sector, main energy problems, and their suggestions for solutions and their

% See Energy Market Regulatory Authority webpage for the detailed legal framework of electricity
generation (in English): http://www.emra.org.tr/index.php/electricity-market/legislation. Last access:
21.10.2015
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perceptions about the diffusion of renewable energy as an alternative solution to energy
problems. The expert interviewees were among the managers of private companies,
bureaucrats from governmental organizations related to energy sector, and academics from
the universities. The interviews were conducted with two academics, two private company
managers, and two bureaucrats between June-December, 2012. These experts were selected
by purposeful sampling. The selection criterion was to choose an experienced representative
for each group of actors. The interviewees were actually the most active and knowledgeable

key actors in the energy sector from these three groups.

In the desk research, it was found that fossil fuels are the dominant energy sources in
energy production and electricity generation in Turkey. Parallel to the desk research, in
expert interviews, it was found that the fundamental energy problem in Turkey was
increasing energy consumption, insufficiency of energy production to supply this
consumption due to lack of domestic sources and increasing import dependency for energy
sources. These factors have become the main motivations for choosing renewable energy
sources (RES) as the research area for this dissertation. For Turkey has rich renewable
energy sources, as mentioned by the interviewees in preliminary study, renewable energy

technologies can create an alternative for the using these rich sources.

From the preliminary study it is seen that the renewable electricity generation is in
its initial phase of development; in the formative period of experimentation for development
and dissemination of a new technology. The key actors direct this formative period and then
carry the technology diffusion process to a market expansion period (in which the initial
markets emerge, production volume increases, scale advantages are reaped, new firms enter
the value chain, and further learning is stimulated). Therefore, the “market formation” should
be the focus of analysis to promote diffusion of emerging renewable electricity generation

technologies.

There are different renewable energy sources such as solar energy, wind energy,
tidal energy hydropower, and geothermal power. Among these renewable energy sources,
the expert interviews pointed out that for diffusion of renewable energy technologies, this
study should focus on the solar and wind energy sources, specifically for the purpose of
electricity generation since these technologies are emerging renewable energy technologies
and this dissertation is a policy-oriented dissertation that aims to propose technology

policies.
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Cost was one of the issues elaborated in preliminary interviews. The bureaucrats in
preliminary expert interviews asserted that due to high initial investment cost, renewable
energy cannot be considered as a proper solution. On the other hand, the experts from private
sector do not agree with them about this cost issue. According to them, the cost of renewable
energy technologies is decreasing very fast and if the targets for renewable energy sources
are to be clearly programmed and the diffusion process is supported by well-designed
technology policies, then renewable energy can be a proper solution. Another issue of
preliminary interviews was the role of the government in energy sector. Bureaucrats,
academics and private sector representatives all agreed on the new role of the government.
They all implied that the government should change its role from the energy producer to the
regulator and the policy maker in energy sector. Moreover, according to the analysis of the
current situation in Turkish energy sector, all interviewees claimed that the structure of the
market and the market formation should be the basic issue to focus. These findings showed
that diversification in actor profile may change their perceptions about diffusion of new
technologies and market formation. As presented in literature review chapter, such kind of
differences do not play any role in country cases. However in Turkish case, [ came across
such kind of diversifications as mentioned above. As a contribution to Technological
Innovation System perspective, I claim that these diversification should be considered in
technology policy design for a complete analysis of the diffusion process and market
formation dynamics. To take these diversifications into account, interviewees in second stage
of data collection are chosen from different groups according to specific criteria that are
crucial for market formation. The patterns asserted by both of the expert groups complement
each other in Turkish case and give a proper picture for the market formation dynamics and

diffusion process.

As a result, by the preliminary analysis, the focus of analysis is determined as
“market formation in electricity generation based on solar and wind energy sources in
Turkey” and the interviewees should be chosen by considering their differences in their

perceptions about the research subject.
Field Research

In the second step of data collection, the “Field Research” phase, I have conducted
interviews with the key actors in SW-EG in Turkey (Table 3.1). The data collected from this
research field is dependent on the theoretical framework (parallel to the foundations of

qualitative research strategy). Hence, in data collection process I search for the theory-laden
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facts and context dependent outcomes. For example, in the first part of the field research,
informed by the theories of technology policy design, I asked questions to detect the factors
including blocking mechanisms, obstacles, and failures affecting the diffusion of SW-EG
technologies. It is important to understand the nature of these factors in the broader context
of Turkish Energy Sector. To grasp this “broader context from key actors’ perspective” I
begin the data collection process of interviewing by asking questions about the current
situation of the Turkish energy sector and the status of renewable energy in this sector. This
helps better understand the emergence and dissemination of renewable electricity generation

technologies in relation to whole energy sector.

In this qualitative study, I examine the approaches and perceptions of active and
influential key actors in renewable electricity generation in Turkey. According to the results
of the data analysis, [ design technology policies to solve the problems and to incorporate the
recommendations indicated by these actors. This kind of data analysis practice is compatible
with this dissertation’s ontological position of “social constructionism” as the assumption is
that the reality of renewable energy sector in Turkey is constructed by the meanings and
actions of the key actors (social entities) through their relations and interactions. In this
process, the contribution of the researcher, is to comprehend the key actors’ perspectives,
perceptions and experiences in their own contexts. In this process, the researcher presents

this socially constructed reality as derived from data.

The choice of research method, the technique for collecting data, depends on the
researcher’s position about justification of knowledge and reality (Hathaway, 1995). In this
dissertation, fundamental research motivation is to find out the meaning attached to market
formation and to its role in the diffusion of a new technology. In Turkey, diffusion of
emerging renewable energy technologies are accelerating by the personal attempts which are
coming as a bottom-up initiative. These personal attempts are mainly the endeavors of key
actors and they are essential for a successful diffusion. Therefore, the main sources of data
are the key actors’ perspectives, experiences, approaches, beliefs, functions and discourses
on the market formation of SW-EG in Turkey. This kind of qualitative data can be collected
through interviews because “open ended questions and probes yield in-depth responses about
people’s experiences, perceptions, opinions, feelings, and knowledge (Patton, 2002:4).”%'
For this purpose, conducting semi-structured interviews are used as data collection

technique. This interview technique is useful because it helps us to situate all these

*! Other kinds of data collection methods are “direct observations” and “documents™ (Patton, 2002:4)
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perspectives, experiences and approaches within their cultural and social context
(McCracken, 1988), which is implicitly or explicitly referred to by the actors during the
interview or whose relation to the data can be analyzed by the researcher, and to understand
the overall picture from the worldviews of key actors. Moreover, it is the most appropriate
interviewing strategy among the interviewing strategies that Silverman (2006) offered™. In
doing semi structured interviews, the researcher should build the rapport with the
interviewee and to make the interviewee to understand the aims of the research accurately
(Silverman, 2006). In our research field, the method of semi structured interviews enables us
to build this relationship and encompass various perspectives held by different interviewees
to understand the basic dynamics of diffusion of renewable electricity generation in Turkey
through market formation. This multi-dimensional and rich data is especially required for

policy formulation to support diffusion of renewable electricity generation in Turkey.

Table 3.1. Summary of the Data Generation Process

Preliminary Analysis

Main What should be the focus of analysis to promote diffusion of emerging
question: renewable energy technologies in Turkey?
Data v' Secondary sources of legal framework documents and the statistical
sources: databases

v Preliminary expert interviews (6 interviews)
Results: v" The focus of analysis is “market formation in SW-EG in Turkey”

v' The interviewees should be chosen by considering their differences

in their perceptions about the research subject.

Field Research

Main How do the key actors understand and affect the market formation in
Question:  Turkish Case?

Data v Interviews with key actors (57 interviews)

source:

Results: v" Policy Implications by the policy design analysis

3.4. Operationalization of the Theoretical Framework: Interview Guide

The design of the interview guide formats the questions to operationalize the

theoretical framework. This guide enables the researcher to practically utilize the conceptual

2 According to Silverman (2006:110), there are four main interviewing strategies including
“structured interviews, semi-structured interviews, open ended interviews, and focus groups”.
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framework™ of the study in the field. To prepare the interview guide, Patton (2002:342)
offers three basic approaches including “the informal conversational interview, the (general)

interview guide approach and the standardized open ended interview”.

Informal conversation interviews are unstructured interviews that offer maximum
flexibility in data generation. The interview guide consists of the questions that emerge
immediately in the natural flow of conversation. On the other hand, standardized open ended
interviews are composed of carefully formulated and detailed questions that must be asked in
the same order with the same wording to each interviewee. Informal conversation interview
guide is too loose whereas the standardized open ended interview guide is too strict for the

field research of this dissertation.

The target groups of actors in this study have different worldviews and perspectives
on the same subject of the technology policy design in renewable electricity generation. This
indicates that the wording of the questions should be modified during the interviews to make
the questions meaningful for each group even though the essence of the questions should be
preserved. Thus, I choose the general interview guide approach which “ensures same basic
lines of inquiry with each interviewee” and “provides topics or subject areas within which
the interviewer is free to explore, probe and ask questions that will elucidate that particular
subject with each interviewee” (Patton, 2002:343). In this kind of interviews, the subject
areas to be covered and the extent of the collected data are specified by the interview guide
(Patton, 2002). The interviewer may change the wording of the questions, but the interview
process should always be framed by predetermined subject areas in the guide (Patton, 2002).

2 with  the

By following this approach, 1 began the interview guide
introduction/warm up to recognize the interviewees. Then, | organized the interview guide
into four main subject areas based on the theoretical framework of the dissertation. These
subject areas form the contents of the main sections in the interview guide and in the data

analysis process (Figure 2.2.). The sections of the interview guide are:
1) Introduction /Warm up for study profile

2) Current Situation of Turkish Energy Sector

# Maxwell (2013: 39) defines the conceptual framework as “the system of concepts, assumptions,
expectations, beliefs, and theories that supports and informs the research”.

** Interview guide (in Turkish) can be seen in Appendix C.
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3) The inducement and blocking mechanisms for diffusion of renewable energy
technologies

4) Market Formation in solar and wind electricity generation
5) Public Policies and Market formation

In the first section, | asked questions about personal and organizational information.
The second section was about the Current Situation of Turkish Energy Sector to understand
the diffusion process of renewable electricity generation in relation to whole sector and to
find out the failures in the sector as mentioned literature review chapter. For this purpose, |
asked questions about current situation of Turkish Energy Sector. These questions were
about the problems of the energy sector and renewable energy as a solution, reasons for

using fossil fuels and optimal bundle for electricity generation.

In the third section, | asked about the inducement and blocking mechanisms for
diffusion of renewable energy technologies. Smith (2000) asserts that policy makers design
technology policies to take advantage of inducement mechanisms. Bergek et. al. (2008) add
that it is also important to explain the role of blocking mechanisms that shape the dynamics
of diffusion process. Therefore, in this section | specifically ask questions about inducement
and blocking mechanisms. In the literature review, | identified examples of these
mechanisms from the case studies and country experiences. Some of these mechanisms
support the diffusion of renewable electricity generation whereas some others impede it in
the Turkish Case. The literature thus already provides some examples of these mechanisms,
against which | can identify and compare other effective mechanisms, which facilitate or

hinder the diffusion of renewable electricity generation in the context of market formation.

In the fourth section, the questions were about The Market Formation. The evidence
from the preliminary analysis indicates that the main problem for diffusion of renewable
energy technologies lies in market formation, and to understand the dynamics of market
formation the focus of analysis should be market formation conditions as formulated by
Technological Innovation Systems Approach. Dewald and Truffer (2011) claim that, for the
success of diffusion of emerging technologies in Technological Innovation System
framework, the structures and processes that are behind the market formation have important
roles. Hence, in this part of the interview guide, specific questions were asked to explain the

structural and processual forces of market formation in the Turkish SW-EG. The questions
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were thus about the constituents for renewable energy markets and actual market
development /the dynamics of market formation in SW-EG.

In the fifth section of Public Policies and Market formation, | ask questions about
the role of policies in market formation for the diffusion of renewable electricity generation
technologies in Turkey. In the analysis of local sources of market formation, Dewald and
Truffer (2012) advocate that if “institutional and organizational preconditions that
guaranteed the effectiveness of the support mechanism” are lacking, this mechanism cannot
be successful to lead to market formation (pg. 416). In this dissertation context, it is claimed
that these preconditions can be provided by particular policies for market formation.
Moreover, the policies that achieve a successful integration of policy aim, policy tool and
policy target are critical for identification and solution of problems in the diffusion of
emerging renewable energy technologies. Such policies are decisive for establishing an
institutional framework by an organic collaboration of system actors, and producing related
knowledge and technologies. For this purpose, key actors’ perceptions and ideas were asked
about the relationship between the public policies and market formation. In this section of
the interview guide, the questions were specifically about the interaction of public policies
and market formation, purpose of renewable energy policies, characteristics of policy
makers, and policy proposals of the interviewees.

Introduction / { « Personal Information

Warm up + Organizational Information
Current Situation *Problems in energy sector
of Turkish Energy * Reasons for using fossil fuels
Sector « Optimal bundle for electricity generation
The inducement « Inducement Mechanisms-Facilitators
and blocking « Blocking Mechani Obstacl
mechanisms ocking Mechanisms-Obstacles
Market Formation .
in solar and wind » Market Constitutents
electricity » Market Development/Dynamics of market formation
generation

« Relationship between Public Policies and Market Formation
* Purpose of Renewable Energy Policies

« Characteristics of Policy Makers

* Policy Proposals

Public Policies and
Market formation

— P

Figure 2. 2. Sections of interview guide
(Higher order categories and Sub-categories)
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3.5. Data Sources and Data Collection

The data is collected by the qualitative data generation method of semi-structured
interviews. The data sources are mainly the key actors in SW-EG in Turkey. In this section
the details of interviewee selection criteria used to choose the interviewees, the interviewees
profile in the field research and the sampling strategy are given to elaborate the data sources
and data collection process.

Interviewee Selection Criteria

The main data in this dissertation is collected by a qualitative method in “Field
Research”. In this stage of data collection, I directly contacted with the key actors in
electricity generation based on solar and/or wind energy sources in Turkey. To understand
and explain different dimensions of market formation in SW-EG and diffusion, | conducted
interviews with the actors who are directly involved in or related to renewable electricity
generation in Turkey. To consider the diversification between the actors, that is pointed out

in preliminary analysis, two criteria were used for selecting the interviewees:

(i) Direct motive of profit making (from electricity generation) - economic profit

motive and

(if) Economic activity to perform in the renewable energy sector (in relation to

market formation) - economic activity motive.

Direct motive of profit making (economic profit motive) refers to whether the
interviewees are a member of a private sector organization or not. Economic profit motive is
an important determinant of the participants’ perspectives and attitudes. Accordingly, the
interviewees represented two categories: a for-profit-organization or a non-profit-
organization. The for-profit-organizations are companies in private sector, and profit making
is their primary economic motive in SW-EG. The non-profit organizations are governmental
organizations, NGOs (nhon-governmental organization) and academic organizations. All
these organizations can be categorized under non-private sector, and these organizations and

actors have other priorities more critical than profit.

The economic activity of the interviewees is the other selection criterion. Four main
activity types were determined in the structural analysis of the both private and non-private
sectors including generation (of electricity from solar and wind energy sources), regulation
(to provide the order for the overall renewable electricity generation sector), consultancy (to

establish a network of organizations for the adaptation of the private sector to economic and
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technological conditions, and for the support for the investors), supply (to provide all kinds
of establishment and maintenance equipment and services for electricity generation). In the
sampling process, the focus of analysis is the perspective of the active actor depending on
his/her profile and economic activity in electricity generation based on solar and wind energy
sources in Turkey. The collected data is analyzed in terms of whether the perspectives of the
actors from private sector and non-private sectors (in pursuit of one of the four types of
economic activities) are changing, differing, conforming to, or conflicting with market
formation, what affects the diffusion process of renewable electricity generation technologies

and, how the policy makers can manage these dynamics by technology policy design.

Private Sector - For-profit organizations

*Generation.............. 17 interviews from companies
*Regulation............... Not applicable

*Consultancy............ 10 interviews from consultancy companies
*SUPPIY..ooiiiiie 7 interviews from equipment suppliers

Non-Private Sector - Non-Profit organizations

(23 Interviews)

+Generation.............. Not applicable
*Regulation.............. 8 interviews from Governmental Organizations
«Consultancy............ 6 Interviews from Governental Org.

................................ 6 interviews from Non-Governmental Organizations
................................ 3interviews from Academic Organizations

o SUPPLY..cie Not applicable

Figure 2. 3. Details of the Interviews in Field Research

I conducted 57 semi structured interviews with the actors in private and non-private
sectors on a face-to-face basis. 34 of the interviewees were from private sector and the
remaining 23 interviewees were from non-private sector (Figure 2.3). | made interviews with
the key actors whose organizational responsibilities are directly related to SW-E generation.
The interviewees from the companies and governmental organizations were the general
manager, the manager of a SW-EG unit, or the project engineer in a SW-E power plant. In
the NGOs and academic organizations, the interviewees were the directors or the board
members. | conducted all the interviews on one-on-one in the participants’ own offices. The

appointment date and time were determined by e-mail and then phone for each interview
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through direct contacts with the interviewees. First of all, I sent them e-mails briefly stating
the details of the study as well as their (and their organizations’) critical importance for the
study and asking for an appointment. After confirmation, I called them by phone to
determine the exact time and date of appointments. For the interviews I travelled to different
cities of Turkey such as Ankara, Istanbul, Izmir, Antalya, Denizli, Balikesir, Kayseri, and
Gaziantep. All the expenditures for each trip were financed by the TUBITAK-1002 Short
Term R&D Funding Program-Project (No: 114K070) Field Research Budget.

Interviewees Profile

The interviewees > from private sector represented the companies which were
actively generating electricity from solar and/or wind energy sources or had application for
electricity generation license (Renewable Energy Resource Certificate-RES Certificate). The
methods to be employed for electricity generation based on renewable energy sources are
clarified by legal framework documents of “Electricity Market Law” numbered 6446 (which
was adopted in March 14th, 2013) and “Law on Utilization of Renewable Energy Sources
for The Purpose of Generating Electrical Energy” numbered 5346 (which was adopted in
May 10th, 2005°%). According to these documents, real and legal entities establishing an
isolated or grid connected power plant with maximum installed capacity of 1.000 KW (1
MW) for meeting solely their own needs do not need to apply for a license, and hence they
do not pay application and service fees for the license granting process. These entities are
generating electricity based on renewable energy sources by building unlicensed power
plants. The company which has a power plant with maximum installed capacity of 1 MW is

called an “unlicensed electricity generator”. This company’’ can use all the electricity

» “Interviewee” is abbreviated as “Int.”. The quotations are reported by using this abbreviation at the
beginning of the interviewee code (For. ex. The interviewee from company 1 is reported as Int. C1).

*® English Versions of these laws can be found in Energy Market Regulatory Authority Web page,
http://www.emra.org.tr/index.php/electricity-market/legislation. Last access: 26.03.2015

" In 5346, Law on Utilization of Renewable Energy Sources; it is said that “real persons and entities”
can generate electrical energy from Renewable Energy Resources within the scope of this law. Hence,
not just companies but also real persons can generate electricity from renewable sources by building
an unlicensed renewable energy power plant. However, in the scope of this dissertation, we excluded
real persons from the group of “electricity generation economic activity”. Due to the fact that this
dissertation has a (electricity) supply side perspective, I grouped this activities based on the criteria of
economic profit motive and in Turkey (for now) real persons do no generate electricity from
renewable energy sources for earning profit.
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generated in this power plant for its own consumption and can export its surplus production
(remaining amount after consumption is subtracted from generation) to the distribution
system with the prices in Schedule I for a term of ten years®. This electrical energy is
purchased by the distribution company holding the retail sales license in the region. It is
given to the system by the distribution company within the scope of the Renewable Energy

Support Mechanism.

On the other hand, the company which builds a power plant with installed capacity
exceeding 1.000 kW (1 MW) must apply for a license. First of all, this company must apply
for a pre-license for the power plant. In the licensed electricity generation, for predetermined
regions and/or substations, the capacities of power plants are announced and the applications
of the companies are collected. The applicants that fulfill the necessary conditions for the
license are identified as a result of the technical evaluation made by the General Directorate
of Renewable Energy. If there are more than one application for the same region or
substation, eligible applications are sent by the Energy Market Regulatory Authority to the
Turkish Electricity Transmission Co. Inc. The Turkish Electricity Transmission Co. Inc. calls
for tenders from the applicants which have to bid for the pre-license to build a (solar or
wind) power plant. The applicant offering the highest contribution fee® in its bid is
identified as the winner of the competition. The results of the competition are sent to EPDK.
EPDK grants this winner an electricity generation license entitled as "Renewable Energy
Resource Certificate" (RES Certificate) to allow the winner to purchase and sell electricity
generated from renewable energy resources in the domestic and international markets. Hence
real and legal entities can generate electricity based on renewable sources by holding the
license of the power plants that have an installed capacity exceeding 1 MW, and they are
called “licensed electricity generators”. In summary, real and legal entities that generate
electricity based on solar and wind energy sources are “unlicensed electricity generator (by
the power plants of installed capacity at maximum 1 MW)” or “licensed electricity generator
(by the power plants of installed capacity exceeding 1 MW)”. Hence, the interviewees are
from licensed and unlicensed electricity generator companies whose main activity is

electricity generation in private sector in Turkey. I conducted 17 interviews with electricity

2 To see Schedule I and the English version of The Law:
http://www.emra.org.tr/index.php/electricity-market/legislation Last access: 10.10.2015

*% This contribution is a monetary contribution per each kWh to be generated for wind energy and it is
monetary contribution per each MW to be installed for the term for solar energy.
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generators (Figure 2.3). Among them, there were pre-license holders (in solar energy’”),
license holders (in wind energy), unlicensed electricity generators, solar license applicants,
and wind license applicants. These interviews were conducted in Ankara, Denizli, Istanbul,

[zmir, and Kayseri.

Another economic activity performed by for-profit organizations in private sector is
consultancy. Consultancy service is provided mainly by The Engineering Procurement
Construction (EPC) Companies. These companies offer turn-key solutions to solar and wind
energy power plant investors. They establish the network between the power plant
equipment suppliers and the investors, and follow and complete the legal procedures on
behalf of the investors. They are a kind of buffer between private sector and non-private
sector. I completed 10 interviews with these EPC company representatives in Ankara, {zmir
and Antalya (Figure 2.3.). The last activity group in private sector was supply. These
companies provide all kinds of establishment and maintenance equipment and services for
electricity generation, and some of them are domestic producers. I completed 6 interviews

with the suppliers in Ankara, Istanbul, Balikesir, and Gaziantep (Figure 2.3).

The activity of interviewees from non-private sector was mainly regulation and I
conducted most of the interviews with them in Ankara, the capital of Turkey as the center of
governmental organizations. These actors were selected from the governmental
organizations (public institutions) directly related to electricity generation in Turkey such as
Ministry of Energy and Natural Resources (ETKB), General Directorate of Renewable
Energy (YEGM), Turkish Electricity Transmission Company Inc. (TEiAS), Turkish
Electricity Trading and Contracting Company Inc. (TETAS), The Energy Market Regulatory
Authority (EPDK), and Turkish State Meteorological Services (MGM). Also I conducted
interviews with representatives from 6 NGOs and 3 academic organizations whose main

responsibility is to provide consultancy in the market formation process (Figure 2.3).

Sampling Strategy:

I followed purposeful sampling strategy (Patton, 2002) to “select specific type and
number of information rich cases strategically and purposefully depending on the purpose of
research” (p: 243). Moreover, this was a mixed strategy in which the researcher relied on the

knowledge and contacts of the interviewee so that purposeful sampling was combined with

% There is no license owner in solar energy in Turkey yet in November, 2014.
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snowball sampling®' (Patton, 2002) and information oriented selection®” (Flyvbjerg, 2006).
Patton (2002) asserts there is no rule of thumb in sampling for qualitative research. To select
and decide on the informant with the richest information, the researcher must focus on the
issue that s/he wants to draw inferences about (Patton, 2002). In my case, I wanted to
analyze the effects of market formation in the diffusion of renewable electricity generation
technologies. Depending on the criteria of profit motive and economic activity, I elaborated
the perspectives of different profiles on the diffusion process, and developed suggestions for
technology policies to support this diffusion process. Hence, I reached the key actors that are

directly related to market formation in renewable electricity generation in Turkey.

I started data generation process by making contacts with the NGOs of solar and
wind energy sources, which gave me information about the overview of the renewable
energy sector within the Turkish energy sector and economic environment in general. I
intended to use the networks of these NGOs and their connections with the actors in the
renewable energy sector. I thought if they would have led me to meet the key informants
they knew, I would have had more accurate information about the sector. However, they
chose not to help me directly with privacy concerns about their members’ information. This
caused the sampling process to take longer than I planned. Thus, I changed the sampling
strategy to purposeful sampling. Moreover, to make all the sampling by myself and to
choose the information rich individuals, I had to gain much more background information
and details about SW-EG and energy sector in general. I had to make personal contacts with
all the interviewees one by one, and I did not get any institutional and professional support in
this sampling process. This was also a valuable observation (one of the sources in qualitative
data generation) that taught me more about the SW-EG Sector. I realized that the renewable
electricity generation is a bottom-up movement in Turkey. Rather than powerful lobbies or
critical masses, the key actors are more effective in the diffusion of these technologies. This

fact emerged as another justification for my research focus on the key actors as the data

3! Patton (2002: 243) defines snowball (or chain) sampling as “to identify of interest from sampling
people who know people who know people who know what cases are information rich, that is good
examples for study, good interview participants”

32 Flyvbjerg (2006: 230) states the purpose of information oriented selection is “to maximize the
utility of information from small samples and single cases.”
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source. Hence, the purposeful sampling strategy followed after this observation can be said

to have increased the authenticity® and credibility®® of this field research.

To reach the interviewees and to make appointments, | made contact with each
interviewee and I used the networks and references provided by the previous interviewee
(snowball sampling). Among the references and with the help of the information the
interviewee provided me, I selected the next interviewee by evaluating whether the person
would be a rich informant case. The data generation process took more than one year,
between December, 2013 and February, 2015. The duration of the interviews ranged from
one hour to two hours. All the interviews were tape recorded and transcribed verbatim by

professional service which was financed by TUBITAK 114K070 Project.
3.6. The Framework for Analyzing the Qualitative Data

Patton (2002) describes the analytical framework for data analysis under two main
intellectual works of description and interpretation of the raw data. “Rich, detailed and
concrete description forms the bedrock of all qualitative reporting to open up the world to
the reader” says Patton (2002: 438). This is to organize the qualitative data in a systematic
manner for reporting purpose. In the interpretation part, the analyst is expected to “explain
the findings, answer “why” questions, attach significance to particular results, and put

patterns into an analytic framework™ (Patton, 2002:438).

Three main approaches serve for the description and thus organizing and reporting
the raw data: “Story telling approach, Case study approach and Analytical framework
approach” (Patton, 2002:439). For story telling approach, the origin of the description is to
clarify the story chronically from the beginning to the end. For case study approach, the unit
of data analysis is the cases (such as people, critical incidents or the setting like places, sites

or locations) of the data generation process. Analytical framework approaches describe the

3 For authenticity James (2008) asserts that researchers seek reassurance that both the conduct and
evaluation of research are genuine and credible not only in terms of participants’ lived experiences but
also with respect to the wider political and social implications of research. Authenticity involves
shifting away from concerns about the reliability and validity of research to concerns about research
that is worthwhile and thinking about its impact on members of the culture or community being
researched.

3 According to Guba and Lincoln (1994) credibility criteria of qualitative research asserts that the
results of qualitative research are credible or believable from the perspective of the participant in the
research. Hence, the purpose of qualitative research is to describe or understand the phenomena of
interest from the participant's eyes and the participants are the only ones who can legitimately judge
the credibility of the results.
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processes, the key issues or the sensitizing concepts which are critical for the research area.
The analytical framework approach to describe the data is “to organize the responses to
interviews question by question, especially where a standard interview format is used”

(Patton, 2002:439).

In this dissertation, the data analysis section incorporates the description of the raw
data by the analytical/theoretical framework to facilitate the interpretation of the data and to
better embed the finding and results within the analytical/theoretical framework of the
dissertation. Hence, to clarify the data analysis process of the dissertation, in this section I

explain how I described the raw data for reporting and how I interpreted the reported data.

In the data generation process, I conducted semi-structured interviews and followed
an interview guide. Therefore, reporting the raw data was based on the sections of the
interview guide and the questions in those sections. The interview guide sections represented
the main description categories for reporting the data analysis and thus the section headings
were identified as the higher order categories. The responses to the interviews were
organized by the questions within each main section. The questions were asked specifically
about sub-sections of these main sections and they were identified as the sub-categories in
the data analysis. The codes derived from the open coding were grouped under these sub-
categories to present the raw data. Hence, the smallest unit of data analysis was identified as
the codes. Among these codes, most frequently stated codes by the groups of key actors
(such as for-profit and non-profit organizations) were reported in the data analysis.
Therefore, the reporting criterion in this dissertation is the number of quotation attached to

each code.

In the interview guide, there was an introduction/warm up section and four main
sections. In the introduction, I asked questions about the profiles of the interviewee and
his/her organization. Hence, the codes were divided into two subcategories of “Personal
Information” and “Organizational Information”. For personal information, I asked
interviewee’s educational background, experience in the energy sector, and expertise about
renewable electricity generation. For organizational information, I investigated the economic
activity performed in the organization related to renewable electricity generation,
organizational plans and strategies, future projections and expectations about renewable
electricity generation. This section was used to categorize the interviewee’s organization
according to the selection criteria of ‘“economic activity” (generation, regulation,

consultancy, and supply) and “economic profit motive” (for-profit or non-profit). The
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answers in this section gave me some clues about the mindsets of the key actors, which
guided the subsequent analysis interpreting the answers in the four main sections as well as
helped develop policy suggestions for the diffusion of emerging renewable energy

technologies specifically addressing different organizational cases or conditions.

In the second section, I asked questions about Current Situation of Turkish Energy
Sector to understand the diffusion of renewable electricity generation in relation to whole
energy sector in Turkey. In this section, the answers gave details about the main problematic
areas in the Turkish energy sector, the sources of those problems, the potential of renewable
energy as a solution to those problems, the role of fossil fuels as compared to renewable
energy sources, and the optimal bundle for electricity generation in Turkey. Hence, the sub-
categories derived from the interpretation of the answers to the questions were the problems
in the energy sector, reasons for using fossil fuels in electricity generation and the optimal
bundle of sources in electricity generation. The data in this section was used to determine the
failures (whether being systemic or market) which hinder the diffusion of emerging
renewable energy technologies in Turkey and hence the problems to solve by technology

policy design.

In the third section, I asked what the facilitators of and obstacles to diffusion of
renewable energy technologies are. In this section, main inducement mechanisms which
support the diffusion of renewable electricity generation in Turkey were identified to be
enhanced by technology policies to accelerate the diffusion process. Moreover, blocking
mechanisms which hinder the diffusion of renewable electricity generation in Turkey were
determined to be abolished through new technology policies. In line with the focus of the
section, the answers were grouped under two critical issues of the facilitators and obstacles
as indicated by the key actors. This categorization further highlighted the facilitators to
utilize and the obstacles to overcome in the diffusion process to be discussed in more detail
at the policy analysis part. Afterwards, | grouped these facilitators and obstacles under seven
sub-categories of Administrative, Economic, Institutional, Physical, Political, Psychological

and Technological Factors to present the data analysis in this section

In the fourth section of Market Formation, the main constituents of renewable
electricity markets and the market development process were examined to make structural
analysis and process analysis for renewable electricity market formation in Turkey,
respectively. The answers in the first part of this section, the sub-category of main

constituents, were analyzed to identify the structural elements of the renewable electricity
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market for more or less self-contained market segments of licensed and unlicensed electricity
generation based on solar and wind energy sources. In the second part of this section, the
sub-category of market formation, the actual dynamics of market formation were
investigated to make a process analysis. The aim was to assess these market segments’ stage
of development and their mutual interdependence. I elaborated the analysis on the sub-
functions of market formation function such as formation of market segments (by processes
of innovating, associating, and institutionalizing), formation of market transaction (by
processes of commodifying, communicating, and competing) and formation of user profiles.
For this purpose, the current development and characteristics of licensed and unlicensed
electricity generation market segments in renewable energy sector, the experiences of the
key actors in the license application period, and the peculiarities of renewable electricity

generation markets in Turkey were analyzed in detail.

In the fifth section of Public Policies and Market formation, I asked questions about
the role of policies in market formation in the Turkish renewable energy sector, purpose of
renewable energy policy as perceived by the key actors in the sector, current and ideal
features of policy makers, and policy proposals recommended directly by the key actors to
improve the diffusion of renewable electricity generation technologies. In this section,
mainly the governance of emerging renewable electricity generation was investigated by
focusing on the effects of public policies on the diffusion process, institutional framework
made up of the renewable energy legislation and policies, and policy making process itself.
Hence, the purpose in this section was to understand the relationship between the policy
framework and renewable electricity generation sector in Turkey, and to formulate policy
recommendations to promote the diffusion of renewable electricity generation technologies

in Turkey.

These sectional divisions referred to and formed the higher-order categories, which
had actually emerged from the existing theory and whose analytical relevance were then
supported by the data. Next, in the analysis, I coded the data by thoroughly reading the
transcripts of each interview. In this coding process, I benefitted from a software program
which is a computer-assisted qualitative data management and analysis tool called “QDA-
Qualitative Data Analysis Miner” Software. First of all I uploaded the transcripts to the
software. By following the interview guide, as the higher order category labels mentioned

above™, I created 13 sub-categories derived from the five main sections of the interview

%> The details of the categories and descriptions of the codes are given in Appendix A.
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guide. The higher order categories were determined before the analysis but the codes
emerged during the analysis process as | read and coded the interview transcripts line by
line. In the first reading I followed “open coding to break the data apart and delineate
concepts to stand for blocks of raw data” (Corbin and Strauss, 2008:198)*°. In the following
sections I derived codes by elaborating the answers to the questions. The codes were then
clustered in the sub-categories. For describing and reporting the data, these sub-categories

were presented as the sub-sections of the five main sections.
3.7. Conclusion

In this dissertation, the fundamental research motivation is to find out the meaning
attached to market formation in the diffusion of a new technology. In general, the choice of
research method and the data collection technique depend on the researcher’s position about
the relationship between knowledge and reality. For this reason, in this dissertation a
qualitative method of data collection was used since it was assumed that knowledge is

context dependent and produced by actors.

The data was collected by a two-stage-data collection process: “Preliminary
Analysis” and “Field Research”. The preliminary analysis was made by documentary
research on secondary data sources (such as statistical databases and legal framework
documents), and preliminary expert interviews in the energy sector. The main aim of this
stage was to understand the current structure of the Turkish energy sector and to narrow
down the research topic into a theoretically and practically meaningful research question. By
this analysis, the research subject was determined as “electricity generation based on solar
and wind energy sources in Turkey”. The focus of analysis was identified as the market
formation in renewable electricity generation and the role of policies for market formation in

the diffusion of emerging renewable energy technologies.

In the second stage of data collection, qualitative data generation method was used.
The technique used in data generation was qualitative semi-structured interviews. These
interviews were conducted with the key actors from SW-EG sector in Turkey, since the main
sources of data were the key actors’ perspectives, experiences, approaches, beliefs, functions

and discourses on the market formation. The sampling strategy was purposeful sampling to

3% Open coding is used throughout all the analysis except the first section of “key actors’ profile”. In
this profile section, I directly asked questions about interviewees’ and organizations’ profile. Hence, I
did not make open coding for this section.
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pick the information rich-cases in the population. Two criteria were used for selecting the
interviewees: (i) economic profit motive (ii) economic activity motive. According the
economic profit motive, the interviewee was from either the group of private sector
organizations such as business companies or from non-private sector organizations such as
governmental organizations, non-governmental organizations, and academic organizations.
According to economic activity motive, the interviewee was engaged in an economic activity
of electricity generation, regulation of the market, consultancy to the actors, or equipment
supply in renewable electricity generation sector. All these actors were in the licensed and/or

unlicensed renewable electricity generation market segments.

With the actors from private and non-private sectors, 57 semi-structured interviews
were conducted on face-to-face basis in the interviewees’ own offices. For this purpose, an
interview guide was prepared by using general interview guide approach to ask the questions
about the same subject areas and topics with minor modifications in wording to make the
questions meaningful for each actor while keeping the focus of the study. This interview
guide was made up of five main sections: 1) Introduction/Warmup, 2) Current Situation of
Turkish Energy Sector, 3) The inducement and blocking mechanisms for diffusion of
renewable energy technologies, 4) Market Formation in SW-EG and 5) Public Policies and

Market formation.

To analyze the raw data, the analytical framework approach was used to organize the
responses in the interviews question by question. For practical purposes, I benefitted from a
software program called “QDA-Qualitative Data Analysis Miner” Software by uploading
verbatim transcripts of the interviews. The higher category labels were determined by
following the interview guide; as a result, thirteen sub-categories were derived from the five
main sections of interview guide. The categories were determined before the analysis but the
codes emerged during the analysis process since open coding was used to delineate the raw
data. Each code was derived by elaborating the answers to the questions. The codes were
clustered in sub-categories. For describing and reporting the data, these sub-categories were

presented as the sub-sections of the five main analysis sections.
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CHAPTER 4

THE EMPIRICAL ANALYSIS ABOUT THE DIFFUSION OF RENEWABLE
ELECTRICITY GENERATION IN TURKEY

4.1. Introduction

The diffusion of renewable electricity generation technologies in Turkey is
investigated by an analysis of SW-EG in Turkey. For this purpose, an empirical analysis is
conducted by a qualitative method. In this chapter, I present the results of this empirical
analysis. The main aim is to answer the research questions of “What are the main energy
problems in Turkey that can be solved by renewable electricity generation?” and “How do
the key actors understand and affect the market formation in renewable electricity generation
to promote diffusion of emerging renewable electricity generation technologies in Turkey?”.
For this purpose, the data is analyzed in five sections. The first section is a descriptive
analysis of the interviewees. This section introduces the interviewees and gives a profile
study about the key actors in SW-EG in Turkey. In the second section, the current situation
of the Turkish Energy Sector is summarized. This section detects the failures/problems in the
sector in parallel to literature review of Technological Innovation System Perspective. In the
third section inducement and blocking mechanisms (facilitators and obstacles) of diffusion
process are determined. To accelerate the diffusion process, the inducements mechanisms are
enhanced and blocking mechanisms are abolished by technology policies. In the fourth
section, market formation dynamics in the SW-EG are examined. This section is the core of
the data analysis for which the technology policies are designed. In the fifth section, the
policy proposals for market formation compiled from the field research are introduced as an

example for policy analysis.

4.2. Actors in Solar and Wind Electricity Generation: The Profile Study
In the field research 57 interviews were conducted with the key actors in SW-EG.
This profile study gives information about these interviewees and the organizations of the

interviewees. The codes derived in this section are divided into two sub-categories of
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“Personal Information” and “Organizational Information”. For personal information, I asked
interviewee’s education, experience in energy sector, and expertise in renewable electricity
generation. For organizational information, I asked interviewee’s organizational activity
related to renewable electricity generation and organization’s plans, projections, strategies

and expectations about renewable electricity generation.

This section is to categorize the interviewees according to this dissertation’s
selection criteria of “economic activity” and “economic profit motive” in renewable
electricity generation. The economic activities performed by the interviewees are electricity
generation, regulation, consultancy and supply. The economic profit motive is considered
primarily as search for profit during the economic activity. This motive varies whether the
interviewee is in the private sector or not. If the interviewee is in private sector (or non-
private sector), s’he works in a for-profit organization (or non-profit organization). The for-
profit organizations are the companies. The non-profit organizations are the governmental
organizations, non-governmental organizations and academic organizations. The answers in
this section give information about the mindsets of key actors shaped by their economic

activity and economic profit motive.

In the field research I conducted 17 interviews with the experts from economic
activity group of “generation” (Table 4.1). All these interviewees are working in the for-
profit organizations®’ (Table 4.2). 11 interviewees are in the licensed and 3 are in the
unlicensed renewable electricity generation market segments, and 3 interviewees in both
market segments. In the licensed market segment, 4 of the interviewees are in solar energy, 1
of them is in wind energy and 6 of them are in both sectors. In the unlicensed market
segment, all 3 interviewees are in solar energy sector. In both licensed and unlicensed market
segments 1 interviewee is in solar energy sector and the other 2 are in solar and wind energy

sectors.

In electricity generation, most of the interviewees have engineering education. The
interviewees have undergraduate degrees of electrical & electronics engineering (8 experts),
mechanical engineering (3 experts), industrial engineering (2 experts), computer engineering
(1 expert), petroleum engineering (1 expert), and geomatics engineering (1 expert). 6 of
these experts also have graduate degrees (2 Ph.D. degrees and 4 M.Sc. Degrees). In this
group of economic activity, most of the of interviewees have experience in energy sector for

1-10 years (13 interviewees) and almost all of them have experience in renewable energy

*7 The details of all experts and the organizations they belong to are given in Appendix B.
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sector for 1-10 years (16 interviewees). Only 3 interviewees have experience in energy
sector for 20-30 years and just one of them has spent almost all his career in renewable

energy sector (15 years)™.

Table 4. 1. Experience of the interviewees in energy and renewable energy sectors

Economic activity in Solar and Wind Energy Sectors
Generation (17 int.) | Consultancy (25 int.) Regulation (8 int.) Supply (7 int.)
R.
Energy | R. Energy | Energy R. Energy Energy | R.Energy | Energy | Energy
1-10 13 16 12 18 0 7 5 5
- 8 (%) (76%) (94%) (48%) (72%) (0%) (88%) (71%) | (71%)
=3P 10-20 1 1 13 7 8 1 1 2
55 2(%) (6%) (6%) (52%) (28%) (100%) (13%) (14%) | (29%)
& 2 8[2030] 3 0 0 0 0 0 1 0
0 0 0 0 0 0 0 0 0
- 59 %) (18%) (0%) (0%) (0%) (0%) (0%) (14%) | (0%)

In the field research, I conducted 25 interviews with the experts from economic
activity group of “consultancy” (Table 4.1). 10 of these interviewees are from the for-profit
organizations of EPC (engineering procurement construction) companies and remaining 15
interviewees are from the non-profit organizations; 6 governmental organizations, 6 non-
governmental organizations and 3 academic organizations (Table 4.2). There are 1
interviewee in the licensed market segment, 8 interviewees in the unlicensed market segment
and 16 interviewees in both licensed and unlicensed market segments. In the licensed market
segment, 1 interviewee is from a wind energy company. In the unlicensed market segment 3
interviewees are from companies, 2 in solar energy and 1 in both solar and wind energies. In
this market segment, 5 interviewees are from governmental organizations and non-
governmental organizations. 1 of these organizations is in solar energy and 4 in both solar
and wind energies. In both licensed and unlicensed market segments, 6 interviewees are from
companies, 2 in solar energy, 1 in wind energy and 3 of these organizations both in solar and
wind energies. In this market segment, 10 interviewees are from the non-profit organizations
(1 governmental organization, 6 non-governmental organizations and 3 academic
organizations). 4 of these organizations are in solar energy, 2 in wind energy and 4 in both

solar and wind energies.

In consultancy, most of the interviewees (18 experts) have engineering education.
The interviewees have undergraduate degrees of electrical & electronics engineering (11
experts), computer engineering (2 experts), chemical engineering (2 experts), mechanical

engineering (1 expert), aerospace engineering (1 expert), and agricultural engineering (1

% He is the general manager of one of the oldest companies in wind energy sector.
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expert). The other interviewees have undergraduate degrees of physics (2 experts), city and
regional planning (2 experts), law (1 expert), international relations (1 expert), economics (1
expert). 13 of these experts also have graduate degrees (6 Ph.D. degrees and 7 M.Sc.
Degrees).

In this group of economic activity, almost half of the interviewees have experience
in energy sector for 1-10 years (12 interviewees) and the other half have experience for 10-
20 years (13 interviewees). Almost three fourths of the interviewees have experience in
renewable energy sector for 1-10 years (18 interviewees) and the remaining have 10-20 years
of experience (7 interviewees). In the field research, most of the interviews were conducted
with the experts from economic activity group of “consultancy”. This large number of
interviews indicated that consultancy is the most critical economic activity for the SW-EG
market formation. Engineering is the most influential education background in this economic
activity group since most of the consultants are engineers. This is an expected finding
because almost all of these experts (22 experts) have spent their previous career in energy
sector and they have the expertise in the construction of at least one kind of power plants.
Most of the interviewees have less than 10 years of experience in renewable energy sector.
Especially after 2007, solar and wind energy investments have been accelerated and
consultancy has become necessary. The consultancy service provided by companies (the for-
profit organizations) is to congregate the power plant investor and equipment suppliers in
order to facilitate the construction of the plant. On the other hand, the consultancy service
provided by governmental organizations (the non-profit organizations) is to regulate the
application of legal framework throughout the investment process (from the application to
the operation of the plant). Moreover, academic consultancy indirectly supports the
electricity generation and market formation by science and technology development

activities.

In the field research I conducted 8 interviews with the experts from economic
activity group of “regulation” (Table 4.1). All of these interviewees are from the
governmental organizations, since the regulation is the economic activity of the public sector
organizations (Table 4.2). Due to the fact that the regulation encompasses all activities to
provide the order in renewable electricity generation, the interviewees have economic
activity in both licensed and unlicensed market segments. One of these interviewees has
education in law, one in business management, and the remaining in engineering (of

electrical & electronics, chemical and mining). Two interviewees have also graduate degrees
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of Ph.D. All of these experts have experience in energy sector for 10-20 years. For the last

ten years they have also been in renewable energy sector.

In the field research, I conducted 7 interviews with the experts from economic
activity group of “supply” (Table 4.2). All of these interviewees are companies (Table 4.2). 2
interviewees are in the licensed, 3 interviewees in the unlicensed and 2 both in licensed and
unlicensed market segments. In the licensed market segment, both interviewees are in solar
energy. In the unlicensed market segment, 1 interviewee is in wind energy and the other 2
are in solar energy. In both licensed and unlicensed market segments, 2 interviewees are in
solar energy. The interviewees have undergraduate degrees of electrical & electronics
engineering (2 experts), civil engineering (2 experts) and mechanical engineering (2 experts)
and physics engineering (1 expert). One of them has Ph.D. degree. 5 of the interviewees have
1-10 years’ experience in energy sector and all of them gained this experience in renewable
energy sector. 1 interviewee has an experience of 10-20 years and 1 interviewee experience
of 20-30 years in energy sector and these two interviewees have 10-20 years’ experience in
renewable energy sector. Most of these experts are involved in domestic technology
development, and they emphasized this topic during interviews. They stated that domestic
technology production is supported by the government, but the method of this support is
questionable as well. It may be expected that their policy recommendations are to improve

the methods of supporting renewable energy technology development in Turkey.

70



i) I8 SONIANDY OIWOUOIHOIWAPRIY ((qVIV UONRZIUESIO [BJUSWUIdA0S-UON :ODN

A1ddng :g uonen3ay Y Aoue)nsuo)) :)) UOIRIUAL) AJOLIOAH

uonezIuesi() JUSWUIoA0D) :0D  Auedwo)) :) are sadA [ uonezuesio

pasuddIfu)
rooudug (D) ss (D) €S :ABasuz aejos AlUO O)eALld 29 PISULII]
- “ ; ¢ :ABasu3 Jejos Aluo
Caud 1) [eotsAyg | “Bug [eo1ueyd0 (0)9s°©O) T8
$00150p Z “Sug (11D 7 “IoowSud () 15 :ABssuz puM AlUO Al pasuadun
ayenpeis | $O1U0103]0 P[BILND T Q) LS “(D) ps :ABasuz puM AU areAlld pasudory  (§) Ajddng
(‘ayd o) "3ud 3urur 1¢3ud
$92130p  "WIAYD [ “BUD SIIUONIAI 297D (00) 84 (0D) L4 (0D) 94 (0D)  AgeAlld  pasuddluN D)
oenpeid g ‘aoSeuew ssouisng | oAme[ | ¥ (0D) v¥ (0D) €4 (0D) ¥ (0D) 14 :ABIsu3 puim 2Jejos “UON % Pasuddr]  uonen3oy
(0DN) §20 “(0DN) 61D “(0D) T1D “(ODN) 90 :PUIM B4e|0S Q1BALI]
ISIIOU099 (@vov) 0z (0D) L1D :put Aluo -UoN
Hadxa suopejal agoua%a_ ! (@vov) ¢z (avov) 10 “(0ON) 60 (0ON) 1D :4ejos AluQ pasusoIun
oAmET I () 120 (D) LD (D) D :puUIA\ 2 4€|0S %9 POSUROI]
Jouued [euoi3ar pue £310 7 () €20 PUIM AJUO CINER
. Eoimg ¢ (D) 010 (D) $O :4ej0S AlUO . ©)
SISt [BIMITOLISE | (0D) 91D (09)S1D (0D) 110 (0D) €D ‘PUIM BIBI0S  dIeALd OUENNSTIOD
s1oouI3ud ooedsoroe | (ODN) 7 -1e|0S AlUO “uoN
‘(FOS'IN L SIOOUISUS [BOIUBYOAW | e SO
pue ‘qyd 9) SI0QUISUD [BOTWAYD T o) Amw ) Ww J .Uﬁ@o@;\%_:om SIBALL P N
S90139p s1oou13us 1ondwod g D) yed (D) 810 -4BI0S AUO JoAtd
orenpeis ¢ "3U9 SOTUOMOI[O29 [BOLIIO[O || (D) €10 :puipn AlUO eALL] PasuadI]
AL puE BUISUID | (D) €19° (D) ¥D :pUIM 2Je|0S pasuadtun)
A Eoc_wco moumEoow I (D) 71D :4ejos Aluo JIeALl] 29 PISUdIIT (D)
‘(OSIN v SIo3UIsUs wnafonad | . p : UOIRIdUIN)
pue 1oouiBud sondwos | (D) 1D ‘) 11D (D) 8D :4ej0S AlUO IBA  PISUDMUN gy
s’a’ud ) SIQUISUD [eLysnpul Q)LD (D) 01D (D) LD (D) 9D ‘(D) 7O (D) 1D :PUIM 2IR[0S
S90130p 7 “"3uo [edrueyodwW ¢ SI09UISUD (D)ED :puIpn AlUO JreALd PpasuadI]
ajenpels 9 SOIUO1I3[07g [BOLIOJ[D § () 919 ‘(D) S1D (D) 69 (D) $D :4ej0S AlUO
sealbag (uoissajouad) Juswbas Aanoy
alenpelo spunoJbxoeg [euoneonp3 (pazije1oads sey aamalAlalul 8yl Yyaiym uj) 82anos Abasug 10199 1 0eN J1lou023

SOAMITAIUI A} INOQE S[IBIOP JO ATBWIWINS Y[ 'Z ¥ 9|geL

71



4.3. Current Situation of Turkish Energy Sector

In the second section, I asked questions about Current Situation of Turkish Energy
Sector to understand the diffusion of renewable electricity generation in relation to the whole
energy sector. In this section, the answers give details about the main problematic areas in
Turkish energy sector, the sources of these problems, renewable energy as a solution, the
role of fossil fuels in relation to renewable energy and the optimal electricity generation
bundle. Hence, the categories derived from the analysis of the answers construct the topics of
the main analysis. These topics are the problems in energy sector, reasons for using fossil
fuels in electricity generation and the optimal bundle of electricity generation. This section
identifies the failures in the system. It is elaborated that why they are called as system
failures by touching upon the economic foundations of the technology policy making

explicated in theoretical frameworks chapter.

Each topic is analyzed by focusing on the economic profit motive of the
interviewees. The groups of interviewees consolidated by the economic profit motive are
composed of the for-profit organizations and the non-profit organizations. In each group, the
answers are reported depending on the economic activities of the interviewees (generation,
consultancy and supply in for-profit organizations group, and regulation and consultancy in

non-profit organizations group).

Table 4. 3. Most frequently stated problems in Interviews

Problems for Problem Code Frequency of Statement™
For Profit Import Dependency 17
Organizations Lack of standardization 10
Privatization 9
Accountability 6
Lack of Long term energy planning 3
Non-Profit Import Dependency 9
Organizations Privatization 8
Lack of governance 7
Interventionist Government 5
Insufficient domestic sources 3
Lack of long term planning 2

Open coding of the interview transcriptions give a list of 15 key issues as the main
problematic areas and 9 key issues as the reasons for the dominance of fossil fuels in

electricity generation. According to the for-profit organizations group, the most frequently

* This frequency is calculated as the number of quotations attached to each code during the
interviews.
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stated problems are import dependency, lack of standardization, (problems about)
privatization, accountability and lack of long-term planning (Table 4.3). On the other hand,
according to the non-profit organizations group, the most frequently stated problems in
energy sector are import dependency (and insufficient domestic sources), problems in
privatization, lack of governance, interventionist government and lack of long term energy
planning (Table 4.3). Hence, as indicated by the preliminary study, import dependency is

signified as the most important problem in Turkish energy sector.

According to the for-profit organizations group, the most important problem in
Turkish energy sector is “import dependency”. Import Dependency problem is defined as
the problem of being dependent on imported energy sources for energy production and
electricity generation. The interviewees from the for-profit organizations addressed different
aspects of import dependency problem and their effects on their own business. Financial
difficulties and high current deficits are signified as leading aspects of import dependency
problems by these interviewees. Int. G13* claimed that in the long run, such an import
dependency might create unsustainability in Turkish energy supply, because that much
money spent for imported fossil fuels imposed higher burden on the government budget. He
said “Turkey is not a rich country to spend such budgets to imported sources.” Int. C24
agreed on this issue with Int. G13 and indicated that “current deficit originated from import
dependency is Turkey’s most terrible headache.” According to Int. C24, import dependency
is also a result of not generating electricity based on Turkey’s domestic sources. He said “we
have hydroelectric sources and Turkey reached to its limits for construction of hydroelectric
power plants. Turkey has wind, solar, domestic coal and lignite sources as domestic
resources but does not benefit these resources effectively”. In such a scheme, Int. G13
proposed that “Turkey should transform this energy structure to a new one in which
indigenous sources are used intensively, because the burden becomes more unsustainable
day by day”. For emphasizing these huge burdens, Int. G13 further mentioned that

In 2012 80% of current deficit originates in import dependency for energy supply, and
this energy outlook is getting worse as import dependency becomes higher for energy

supply. Import dependency in supplying natural gas, in addition to petroleum, creates
extra higher current deficit for Turkey.

* The abbreviation “Int.” is used to shorten the word “Interviewee”. From now on the names of the
interviewees are used with this abbreaviation and the abbreviations of the economic activities (such as
G for Generation, C for Consultancy, R for Regulation and S for Supply. )
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Increase in electricity prices is another aspect of import dependency problem. Int. G2
pointed out that as the rate of imported natural gas becomes higher in electricity generation,
electricity prices will become more expensive due to increasing production costs. He claims
that “Overall Electricity prices will become more expensive in the following years as the
electricity consumption increases, and the price of imported natural gas has an enormous

share in this high electricity prices”.

“Energy supply security” is another aspect of import dependency problem signified
by the for-profit organizations. Int. G2 emphasized that import dependency must be
considered together with energy supply security. He claimed that “Energy supply security is
becoming a serious issue for Turkey due to import dependency problem for energy sources.”

He continued with the energy figures as:

As I remember, energy demand is about 230 TWh (terawatt hours) in Turkey as of
2013, and expected to be approximately doubled in 2023. Also 44% of electricity is
generated by natural gas, mostly imported. Besides, for supplying petroleum, Turkey
is dependent on imports at a rate of approximately 90%. Therefore, the dominance of
fossil fuels such as natural gas, petroleum and coal increases the dependency on
imported fuels; hence this energy outlook threatens the energy supply security.

Int. G1 added that not only energy supply security, but also electricity supply security is

also affected from import dependency problem. His remarks about this issue are:

We are highly dependent on imported natural gas, especially in winter time. Import
dependency, especially on Russia, may create another indirect threat for electricity
supply security, since natural gas is also intensively used for heating purposes in
Turkey*'. In case of an unexpected natural gas shortage, natural gas power plants may
shut down and hence natural gas supply for electricity generation is also endangered.
This means a kind of blackout for Turkey. This is a critical problem and cannot be
eliminated by an urgent solution in the short run. Because natural gas storage facilities
are not also well established in Turkey, and to build such facilities require extensive
investments. Hence import dependency on natural gas is increasingly endangering
Turkey’s energy supply security as well as electricity security.

As seen from this quotation, dependency, especially on Russia for importing energy
sources, is another aspect of import dependency problem. Int. C10 made a joke about this
dependency and said “Today Putin sneezes, Turkey gets flu”. According to him, this kind of
dependency gives extra manipulation power to Russia. If Russia changed the natural gas

exporting strategy, and decided to export electricity generated based on natural gas, rather

*'In 2013, 59% of total natural gas consumption is used for heating purposes at homebased
consumption (ETKB, 2013)
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than the raw natural gas; this might change all energy import balances for Turkey. In such a

scenario, Turkey would become incapable of electricity generation.

According to the for-profit organizations, the second most frequently stated problem
is “Lack of standardization”. This problem can be defined as the lack of clear standards,
rules and regulations applied to all agents in the sector. According to Int. G7 the energy
(especially renewable energy) investment process does not have clearly defined and standard
procedure. This makes investors uncomfortable, and the investments more risky. He
complained about this issue and mentioned that:

A manual for energy investors may be prepared to guide the energy investment
process, but there is nothing like this, unfortunately no standards! Two wind energy
investors applying for different plants may come across different procedures for the
same kind of investment. One of them can complete the paperwork in 30 days; for the
other this procedure may take 50 days. Also the implications of the rules are not the

same, and the workload of an energy expert in a governmental organization is not
clearly defined. It depends on the expert himself.

He gave the example of construction permits taken from municipalities. For wind
energy investments, municipalities are involved in the pre-license process and they also issue
construction permits. Int. G7 claimed that this permit process changes from one municipality
to another and depends on the municipalities’ own conditions and demands. Moreover,
sometimes investors may come across unexpected demands from municipalities. In such
situations, to complete the investment takes longer time than expected. As a result he
concluded that such a procedure should not be left to municipalities and should be

standardized.

Int. G16 emphasized the lack of standardization problem by touching upon the wind
energy licensing regulations. According to existing legal framework, wind energy investors
who cannot complete pre-construction phase obligations can apply to be granted additional
six months in addition to their remaining license term to complete these obligations. Int. G16
associated this extra time demand with lack of standardization problem and asserted that:

This demand for additional six months are becoming too frequent, because investor
cannot complete these obligations in time due to the bureaucratic processes that
change from one governmental organization to other. For example the permit process
may take a week in the Turkish State Meteorological Services (MGM), while another

permit may take a month in the Ministry of Forestry. This also has roots in lack of
standardization in investment process as a whole.

Moreover, Int. C13 called attention to lack of technical standards in energy sector.

He asserted that to connect wind energy power plants to Turkish Grid System, technical rules
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specific to these plants are defined in “Electricity Grid Regulations” document*’. However,
such kind of technical standards are not valid for solar power plants. The applications for
solar plants are made without such technical standards. According to him, this may create
problems that cannot be solved when the investments are completed. Int. C10 further added
that not only technical standards but also the sanctions for the applicants that do not
complete the obligations are lacking. Time schedules for completing the application and
license procedures are not predetermined. According to Int. C13, all these problems have

roots in lack of standardization problem.

Int. C18 claimed that due to lack of standardization, personal relations shape the
investments processes. Hence, they become harder to complete. About solving this problem,
Int. S7 pointed out “learning by doing (or learning by crashing the wall)”. He reported that:

Especially distribution companies’ regulations for unlicensed electricity generation
applications are not standard and well defined. These companies are trying to

standardize the procedure through learning by doing. However, the government as the
regulator, should formalize the standards to guide the sector in the right direction.

According to the for-profit organizations, the third most frequently stated problem is
“privatization”. This problem can be defined as the transfer of ownership, property or
business from the government to private sector especially in electricity distribution
companies. Rather than the privatization itself, the process of privatization and experiences
of the actors in this process are seen as problematic. Int. G3 indicated that privatization
process has been a recent phenomenon of Turkish energy sector as the government has
withdrawn from the sector. As a result, private sector is in a learning period to improve itself.
As Int. G3 stated:

Private sector has also been learning the details and the working of the sector recently,

and sometimes neglects technical details due to lack of information. This creates
problems towards the end of the investment.

The same criticism is made by Int. C8. According to him distribution system is

privatized but the companies in charge do not recognize the system yet. He claimed that “In

2 «Appendix 18: Connection Criteria for Wind Energy Power Plants to Grid System” are explicitly
stated in “Electricity Grid Regulations” (Only Turkish version of this document is valid and can be
reached from http://www3.epdk.org.tr/index.php/elektrik-piyasasi/mevzuat?id=1533 Last Access:
06.01.2016). In this document technical standards such as “electricity frequency regulations for wind
power plants” or “reactive power equilibrium after connection of wind power plants to the grid
system” “technical standards of transformators of wind power plants” or “ regulations for monitoring
wind power plants” are explicitly defined in this document. As stated by Int.C13 this document was
prepared by an expert group in the sector.
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such an uncertain environment, new kind of investments such as solar and wind energy are

becoming harder to adapt to the system”.

On the other hand, Int. G7 defended that privatization should be constructed in
parallel to liberalization to create positive results. However, Turkey has not realized it in that
manner due to the fact that, as Int. C23 pointed out, “energy sector continues to be
dominated by heavy bureaucracy”. Therefore, according to Int. G7 and Int. C23, for a
successful privatization of Turkish energy sector, privatization should be succeeded in
parallel to liberalization. Int. C21 defined such kind of privatization as a structural change in
electricity generation and distribution system. To achieve this structural change, Int. C21
referred to “regulation and formulation of powerful legal framework to solve the problems in
implications of privatization and electricity distribution activities”. Int. G15 further added
that “government should have regulated the privatization process instead of intervening it
directly”. Int. G15 went on to say that:

Liberalization is the target for privatization process in energy sector, but government
intervention to process brings about serious problems that hinder to reach this target.
We are trying to form the energy market robustly, but some manipulations in

privatization tender documents (for example in privatization of distribution
companies) impede this formation by harming competition conditions.

According to the for-profit organizations, the fourth most frequently stated problem
during the interviews is “accountability”. This problem can be defined as government's
accountability to follow the policies and legal framework; the state of being obliged to
report, explain, or justify its operations in energy sector, to be responsible and answerable.
This can be seen as an issue of trust relationship between government and the other actors in
the energy sector. About accountability, Int. G7 indicated that:

Pre-license obligations in wind energy investment must be completed by permissions
from different governmental organizations. The investor is restricted by time
limitations but those governmental organizations are not. Hence, if these obligations
are not completed, the investors are punished and the governmental organizations are
not. Unfortunately, my company is in this situation now. We have applied to be
granted an additional six months. But as can be seen from this example, the other
governmental organizations (such as the EPDK or the Ministry of Forestry) do not
have a responsibility, or punishment.

Int. G14 added that accountability problem in licensing process is a result of
authorization-responsibility complementarity. According to him, governmental organizations

have authorization but do not have responsibility. Therefore, they do not need to be
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accountable because this is not an obligation. According to Int. G14, time limits must be

applied to all the stakeholders in licensing process.

Int. C10 pointed out that we, as citizens, are also responsible for accountability.
According to him, energy regulations are required to be transparent and government must be
obliged to report about the implications of regulation. As a result, it is seen that
accountability of the government must be guaranteed to build trust relationship between the

for-profit organizations and the government.

According to the for-profit organizations, fifth most frequently stated problem during
the interviews is “lack of long term planning”. This problem emerged due to the fact that
Turkish energy policies are not clearly defined for the long run and the targets are not
clearly determined®. It is pointed out as a critical issue by both groups of the for-profit and
the non-profit organizations. Int. G14 claimed that due to the lack of coordination and
division of labor between governmental organizations, the long term planning cannot be
realized. He further mentioned that:

Lack of long term planning makes the sector unpredictable, for example, wind license
application in 2007. There was no target for wind energy installation capacity. About
78.000 MW applications were collected and only 10.000 MW licenses were granted,
but today, in 2014, the installed power reached to just 3000 MW. If there were
planning, the situation may have been different. The same scenario repeated for solar
energy license applications. The capacity for solar energy applications was 600 MW
but approximately 8000 MW applications were collected. The investors really wants

to invest in energy sector but the policy makers do not set targets for them, hence the
investor cannot foresee the future.

According to him, 5 years-plans or 10 years-plans (20-years as better but 50-years as
utopic) can be a solution. Int. G16 added that even the policy makers do not have target for
their projections in the sector.

In April, 2015 new solar power license applications are planned, now we are in July,
2014 and the last application has been in June, 2013 are not finalized yet. That this

* For an evidence based discussion of this problem, I can refer to the Turkish Basic energy policy
documents. In examiniation of these documents, it is seen that the energy plans and programs are not
specified for long-term periods such as 10, 20 or 30 years. For example, The Strategic Plan of
Ministry of Energy and Natural Resources are announced for 5 years time period and the last one is
released in December 2014, for the time period of 2015-2019. The most solid energy policy document
is this strategic plan and it is for only 5 years period. Another example is the Energy Supply Security
Document released in 2009. It has the targets at most for the year 2023. The other policy document
entitled as “The Reform of Electricty Energy Sector and Strategy Document for Privatization”
released in 2004 has the long term plans at most for the year 2012. (All of these document can be
reached from ETKB Web site of http://www.enerji.gov.tr/ in Turkish).
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timeline is not appropriate, now it is realized. These are all results of the lack of the
long run policies. Temporary and populist policies are being followed to save the day
now but this is not sustainable for energy sector.

For the optimal energy bundle, experts from the for-profit organizations insisted on
variety of energy sources supply in a balanced energy bundle. In a balanced energy bundle,
the installed power of renewable sources should reach at least to 25 % of total installed
power. According to Int. G13, variety of energy sources in energy bundle must be provided
to minimize the risk in energy supply. Additionally, Int. G13 claimed that continuous
transfer of energy source to power plants is very important for large energy companies.
Hence the ownership of the source becomes critical. Turkey does not have natural gas, but
have solar and wind sources. Therefore, energy companies strategically increase the share of
renewable sources in energy bundle to guarantee the transfer of energy source to power
plants. Int. G13 asserted that increasing the shares of renewable sources in energy bundle is a
method of decreasing the risk in energy supply. For this purpose, the ownership of the source
becomes critical. Turkey does not have natural gas, but have solar and wind sources, hence
energy companies strategically choose to increase the share of renewable sources in energy
bundle. Therefore, the optimal bundle according to the for-profit organizations is a balanced
bundle in which the share of natural gas is minimized and the shares of renewable sources

are increased at least to 25 % of total installed power.

According to the non-profit organizations group, the most stated problems in
energy sector are import dependency (and insufficient domestic sources), and regulatory
problems such as lack of governance, problems in privatization, interventionist government,
and long term energy planning and policies. Like the experts in the for-profit organizations,
experts in the non-profit organizations also pointed out “import dependency” as the most
important energy problem. Furthermore, about import dependency problem, the non-profit
organizations emphasized the same critical reasons. Both Int. R7 and Int. C25 claimed that
import dependency is a problem, since Turkey is dependent on fossil fuels. Due to the fact
that fossil fuel sources are insufficient, import dependency is inevitable. Int. C25 also added
that “for such a dependent country for supplying energy sources, it is really hard to talk
about economic independence”. To change this energy outlook, Int. C17 suggested that “first
of all Turkey must decrease import dependency rates and should be self-sufficient in energy
supply.” Int. RS highlighted energy supply security issue by referring to import dependency

problem as in the case of the for-profit organizations. Int. R6 examined this problem from a
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different perspective. According to him, Turkey is dependent on imported fossil fuels since
necessary energy investment, such as nuclear power plants, was not accomplished earlier and
Turkey cannot create diversity in energy sources supply. Int. C3 also emphasized the lack of
diversity in supplying energy sources and focused on energy supply security as another
byproduct of import dependency problem. Int. C3 asserted that:
We need electricity and we do not generate it by our own sources. We do not have
good quality coal mines and nuclear power plant. We benefit from our hydroelectric

sources at maximum level. In such a scene, generating electricity by imported natural
gas is the easiest and fastest way, but not a long-standing solution.

Int. R1 highlighted the construction advantage of natural gas as another reason of
fossil fuel based electricity generation and asked: “In the case of energy supply deficit,
which one do you prefer? Easily constructed and controllable natural gas power plants or the
renewable power plants with long investment periods and low efficiency?” Her answer is the
first option and her reason is the same as the experts from the for-profit organizations: the

construction advantage of fossil fuel power plant.

High capacity factor as an indicator of high energy efficiency, as asserted by Int. C9,
is another advantage of imported fossil fuels as compared to renewable sources. He
mentioned that “for wind power the capacity factor is approximately 30%, but for imported
coal it is about 90%. That much difference makes fossil fuels more advantageous in energy

production.”

The other problems mostly stated by non-profit organizations are “regulatory
problems such as lack of governance, problems in privatization, interventionist
government, and long term energy planning and policies”. According to the non-profit
organizations, regulatory problems have roots in organization of governmental bodies. Int.
R2 gave an example about these organizational problems. According to him, the structure of
the regulatory organization in Turkish Energy Sector (EPDK) is incomplete to guide the
sector comprehensively. Most of the bureaucrats in EPDK have expertise on law and
administrative issues, but the technical expertise and field experience are missing. Therefore,
they cannot comprehensively understand the sector and communicate with the actors to
figure out the energy issues. Int. R2 claimed that “they are slowing down the sector for the
sake of control.” Moreover, in this situation, the Ministry does not have an active role since
the regulatory organization has to be independent. This issue remarks the difference between

the concepts of “control” and “regulation”. Instead of regulating the sector, the governmental
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organizations are trying to control the sector. Such an attitude leads government to intervene
in the sector rather than regulating it. According to Int. R1, the government intervenes in
renewable energy sector to control the investments and to protect the grid system from
negative effects of renewable power. However, Int. R2 claimed that this hysteria of control is
unnecessary and damages investment environment in renewable energy sector. Moreover,
this interventionist motives create uncertainty. Instead of formulating long term policies and
clear targets, the government prefers to intervene in the sector. As a result, energy sector
becomes unpredictable since it is highly dependent on the government. As Int. C19 put
forward, an action of the government may impede the sector very quickly, and this creates

uncertainty and makes the sector unpredictable.

Unpredictability and uncertainty are the results of the problems in the long-term
energy planning. Int. R1 proposed that in Turkey, planning is a remarkable weakness in the
governmental organizations. Long term and detailed planning cannot be achieved. The aims
should be clarified, the targets should be determined, and the tools should be chosen for long
term planning. Moreover, according to Int. R1, a multidimensional approach is needed. The
price policy and market dynamics, and their reflections on production and industry must be
taken into account. However, such a mentality is missing in Turkey. According to Int. C1,
the problem is the same: missing long-term energy policies. According to him, Turkey does

not have a long term and consistent energy policy. He asserted that:

For the last 3 years we have been talking about solar energy. Since the beginning of
2014, we are planning to finalize the feasibility projects of nuclear power plants.
Nowadays, energy efficiency is the hot topic for the government organization. Maybe,
2-3 years later we may have a different agenda, who knows? This is not normal. All
developed countries such as Germany, England, and USA have 30-40 years energy
plans, and hence the investors in those countries are more comfortable because they
know what happens when. However, we do not.

Summary:

From the analysis of the current situation in Turkish Energy Sector, it is seen that
experts from the for-profit and the non-profit organizations confirmed that import
dependency is the most critical problem of Turkish Energy Sector. According to the experts
from the for-profit organizations, the other problems are lack of standardization, (problems
in the process of) privatization, accountability and lack of long-term planning and energy
policies. On the other hand, according to experts from non-profit organizations, the other
problems are regulatory problems, government to be interventionist and lack of long term

energy planning and policies.
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It is seen that for both of the expert groups, the most critical problem is the
problematic situation of Turkish energy sector that should be changed urgently. However, it
is apparent that this problem is becoming more embedded to the sector due to systemic
features of Turkish energy sector* and if the structure of the energy sector does not change

radically, it will become a more chronic problem.

The other most frequently stated problems by the experts in both groups are the
regulatory problems (mostly about the governance of energy sector). For example, the
problems about standardization have roots in the definition of standard governance
procedures in renewable energy investment process. Moreover, it is seen that in privatization
process, the most critical reason of the problems is emerging from the role of the government
in energy sector. The problem of accountability directly refers to the deficiency in trust
relationship between government and the other actors. Long term energy planning and
policies are another aspect of legitimation of energy governance approach in Turkey.
Moreover, regulatory problems originate directly in the operation of government in energy
sector. The government to be interventionist is the most obvious feature of governance
model in Turkish energy sector that results in over-control on sectoral actors. Therefore,
these problems are all related to governance of energy sector and can be solved by structural
changes that target the systemic features of Turkish energy sector. In this dissertation, the
diffusion of emerging renewable energy technologies are proposed as one of these structural
changes. For this purpose, technology policies are to be designed to achieve this structural

change.

4.4, Inducement and Blocking Mechanisms (Facilitators and Obstacles)

The questions of inducement and blocking mechanisms for the diffusion of
renewable electricity generation in Turkey were asked in the third section of the interview
guide. Open coding of the interview transcriptions give a list of 40 factors indicated by the
interviewees as the main facilitators that induce diffusion of renewable electricity generation,
and 40 factors indicated by the interviewees as the obstacles that block the diffusion of
renewable electricity generation in Turkey. These factors are analyzed by grouping them in

specific classes, and their effects on diffusion process are assessed through these classes.

* From the field research, these features are detected as increasing energy demand and electricity
consumption, insufficient domestic sources, easy construction of fossil fuels based energy plants
compared to renewable energy based plants, seeking for the urgent solution for the energy problems,
and problems about domestic technology development.
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Tsoutsos and Stamboulis (2005) criticize technology policy design approaches that
ground diffusion process on simply substitution behavior (substitution of new technology for
the old one). Instead of these approaches, Tsoutsos and Stamboulis (2005), by taking off
from Kemp et.al (1998) that aims to understand the obstacles to the diffusion of sustainable
technologies, classifies the blocking mechanisms (obstacles) that hinder diffusion of
emerging technologies. In this dissertation, by considering Tsoutsos and Stamboulis (2005)’s
classification, not only obstacles to diffusion process but the facilitators for the process are
elaborated by a comprehensive classification method. The facilitators (as the inducement
mechanisms) and the obstacles (as the blocking mechanisms) are allocated to seven classes
of Administrative, Economic, Institutional, Physical, Political, Psychological and
Technological Factors (Table 4.4). The obstacles and facilitators are discussed under the

same classes for discussing policy proposals in terms of both positive and negative aspects.

Table 4. 4. Inducement and Blocking Mechanisms derived from Interviews

Inducement Mechanisms (Facilitators) Blocking Mechanisms (Obstacles)

e Peak shaver effect of Renewable Energy e Bureaucracy
" e Reduction in electricity losses during transmission e Changing rules
S and distribution e Construction plan-permits
§ o Existence of License traders
% e Field Problems
2 e Unequipped consultancy
g . Mistalfes in app.lication process
= e Negative Experience (of
k= government) in different renewable
2 energy sources

e Self-Consumption Requisite
e Tenders

e Cost-Competitiveness o Low operation costs e Deficiencies in Market Formation

e FEager investors e New Investment e High (initial) costs
g e Feedbacks from Market Opportunities e High storage costs
= Formation No input cost e Lack of financial model
& e High Electricity prices Active o Long pay back periods
é e Increasing electricity Subcontractors e Project Finance
S consumption Substitution effect
S e Renewable energy The electricity
i

investments as long
term investments

purchase program
Job creation
opportunity

e Contracts and collaboration with experts
e Lobbying and advocacy Coalition

Institutional
Factors

energy sources)

e Networking and collaborative structures
e Priority to Renewable Electricity Generation
e World trends (increasing attention to renewable

Problems about Cooperation

Lack of Coordination between
governmental organizations
Counter Lobby

Failure in institutional alignment to
new technology

Lack of Critical mass

Problems about networking
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Table 4. 4. Inducement and Blocking Mechanisms derived from Interviews (continued)

Inducement Mechanisms (Facilitators)

Blocking Mechanisms (Obstacles)

_ e Abundant source e Dependency on natural physical
8 g e Being Domestic Energy Source conditions
% g e Deficiency in Fossil Fuels e Infrastructural Deficiencies
o W e Improved Health and Environmental conditions

e Bundle Effect e Financial e Precautions issued by legal

e  Country experiences supports for framework
o e Direct support for Renewable e Transparency
g investment Energy ' e Lack of technology development
N e  Energy Supply Security Technologies vision
= e  Experience in other RS ¢ Government
S Subsidies
S e Reduced import
e dependency

e Rural
development
S_o ° Neighborhood Effect e Awareness
5 ,S S e Make something up as you go along
én>_‘ 8’5 e Psychological Barriers
e Uncertainty

- e Key actors' Technology Development Strategies e China effect
§ e Knowledge transfer channels e Imported technology,
@ e Prosumer (Producer and Consumer) Effect e Inefficiency of the technology
% e Simplicity of the technology e Lack of (Technical) Information
% e Technology development trajectories e (Ren. En.y) Not a base energy load
<_OD e Transmission of sectoral knowledge e Nuclear Power
£ e Problems in electricity generation
S e Qualified technical personal
= e Technological immaturity

4.4.1. Administrative Factors:

related to administration of renewable electricity generation. In this group, there are 2
facilitators and 10 obstacles derived from the open coding of the interviews (Table 4.5).
According to the for-profit organizations, most frequently stated administrative facilitator is
peak shaver® effect of renewable energy in electricity generation and most frequently stated
administrative obstacle was bureaucracy in renewable electricity generation. According to
the non-profit organizations, most frequently stated administrative facilitator was reduction

in electricity losses during transmission and distribution. According to the non-profit

* Peak shaving is defined as “....the process of reducing the amount of energy purchased from the
utility company during peak hours (in which the demand for electricity is maximum) when the
charges are highest”. (http://www.northernpacificpower.com/commercial/peak-shaving/ Last access:
08.11.2015)
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organizations, most frequently stated administrative obstacle is the organization of tenders to

grant the licenses for renewable electricity generation.

Table 4. 5. Administrative Factors affecting Diffusion Process

Frequency of Statement by
For -profit Org. Non-profit

Administrative Factors

Facilitators Peak shaver effect 2 0
Reduction losses during 1 1
Obstacles  Bureaucracy 40 12
Construction plan-permits 15 4
Field Problems 11 12
Negative Experience in diff. ren. en.sources 10 10

Changing rules 7 2
Tenders 7 14
Self-Consumption Requisite 4 0

Mistakes in application process 3 0

Existence of License traders 2 1

According to the for-profit organizations, most frequently stated administrative
facilitator is “Peak shaver effect of renewable energy”. Int. G15 asserted that in peak hours
of energy consumption, renewable electricity generation can feed the grid and balance the
peak rates. Especially solar energy can do this in mid-day when the industrial electricity
consumption is the highest. Int. G15 implied that “the pricing in electricity markets is made
according to electricity consumption in peak hours. Hence, the electricity prices will
decrease if it is possible to decrease electricity consumption in peak hours”. According to
him, in peak hours, if a renewable electricity generation power plant owner uses the
electricity generated in his power plant in addition to using electricity from the grid, his
electricity consumption from the grid will decrease in peak hours. As a result, electricity
prices in markets will decrease automatically™. Due to its impact on general electricity
pricing mechanism in energy markets, peak shaving effect is represented as an administrative

facilitator.

% At this point the existence of smart grid in electricity transmission and distribution system is
assumed implicitly by the interviewee, since he offers to use renewable electricity at peak hours by
on-grid consumption. Smart grid is one of the prerequisites for this facilitator to support renewable
electricity generation, since there is an intermittency problem of renewable sources. Due to the fact
that renewable sources are not base loads and cannot secure electricity supply (at least for today with
the existing storage technologies), electricity consumption in peak hours of industry cannot be
supplied by just renewable electricity continuosly. Therefore, for peak shaver effect of renewable
energy, smart grid is a prerequisite.
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According to the non-profit organizations, most frequently stated administrative
facilitator was “reduction in electricity losses during transmission and distribution”. Int.
R4 mentioned that renewable electricity generation can be a solution for eastern part of
Turkey where transmission and distribution losses are highest. He mentioned a government-
led technology development project for renewable electricity generation (MILGES-National
Solar Energy Plant Technologies Project). In this project, the eastern region has been
purposefully chosen to construct the pilot power plant. The target is to decrease transmission
and distribution losses by using high renewable energy potential in the region through the
diffusion of these technologies. Moreover, he underlined that renewable power plants can
also reduce transmission losses, since the power plant’s local position is closer to
consumption units.

According to the for-profit organizations, most frequently stated administrative

obstacle is “bureaucracy*’”

in renewable electricity generation. Int. C7 asserted that the
measures taken for the configuration of power plants in the construction field are emphasized
more than technical measures. He went on to say that “...actors spend massive time and
effort on the paper work in applications for unlicensed electricity generation. These
procedures should be simplified to reduce bureaucratic burden and to increase the number of
applications”. Int. C13 also touched upon the bureaucratic burden for unlicensed electricity
generation (specifically roof-top small scale home-based systems) and called it as
“administrative problem”. According to him, “...electricity generated in home-based systems

(which is consumed in the production unit) must simply be integrated to the grid. This can be

possible by simplifying the administrative procedures”.

Int. G11 underlined the bureaucratic obstacles that an unlicensed electricity
generator came across during the construction of power plant. Int. G11 gave the example of
his own experience. He said that for application he spent approximately one month to
prepare the paper work. However, after completing the paper work, Distribution Company
still has right to reject the application. It is risky to waste that much time if the application is
to be rejected. Int. C24 underlined the same issue and mentioned that “to construct the power
plant takes at most one month but to complete the administrative procedures takes almost six

months. It is too much”. Int. S3 added that “for unlicensed electricity generation, an

*"In the interviews, the obstacle of “bureaucracy” mainly refers to “red tape” which is defined as
“excessive  formality and routine required before official action can be taken”
(http://dictionary.reference.com/browse/red-tape?s=t).
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applicant should get permission from 17 different institutions and this makes whole

procedure more difficult”.

Similar administrative burden is also valid for licensed electricity generation. Int.
G12 claimed that since 2005 legal framework for renewable electricity generation has been
systematized, however bureaucracy cannot adapt to these developments. According to him,
“bureaucracy cannot take the measures to prepare operation procedures soundly; to distribute
the responsibilities fairly, to train the decision makers and to transform the system from the

centralized to the decentralized.”

Int. G15 revealed that the bureaucracy retards his company’s renewable electricity
investments. His company decided to invest in solar energy in 2012. It was granted a solar
energy license in 2013. However, in November, 2014 at least nine months are needed to
complete the power plant*®. He said that “that much time has passed just to start the
investment. If [ have to spend 3 years to construct 7 MW power plant, it is an unsustainable
investment for my company.” He confessed that it is reasonable to construct a natural gas
power plant in one year instead of a solar power plant that takes too long to construct and

overwhelms the investor with the bureaucratic burden.

Int. G16 claimed that bureaucracy is seen as a governmental control mechanism on
renewable energy sector. On the other hand, Int. G13 referred bureaucracy as a part of
“government’s learning process”. According to him, due to the fact that renewable energy
sector has recently developed, bureaucratic operations are detailed and slow. As the
government becomes familiar with renewable energy sector and as the other actors fulfil
their duties and responsibilities, the problems emerging from bureaucracy can be solved. On
the other hand, Int. G1 did not agree with Int. G13. According to him, renewable electricity
power plants can be constructed very fast but the administrative procedures are not well
organized and tasks to be completed are distributed too much. The investment process
becomes difficult to complete. Int. G8 considered bureaucracy as radars on the new

highways built by governments®. As these new highways are opened, it is possible to drive

*¥ It has not been completed in December, 2015.

1t should be noted that speed does kill on highways thus it is legitimate to limit it. Whereas in case
of aministrative red-tape, it might hinder the adoption and dissemination of SW-EG like the case in
Turkey. To some extent, the red-tape is acceptable but the limits should be determined by the
regulation of the government not to hinder the adoption and dissemination processes.
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faster but too much radars do not allow drivers to go fast. It is the same for bureaucracy in
renewable energy sector. As the new regulations are established to enable the investment in
renewable energy sector; bureaucracy, like a radar, slows down the investments in the sector.
Int. C10 claimed that bureaucrats cannot reduce bureaucratic burden, only the policy makers
are able to re-organize bureaucratic operations if the actors can use political channels to

make policy makers change the bureaucracy.

According to the non-profit organizations, most frequently stated administrative
obstacle is the organization of renewable electricity license “tenders”. For granting solar and
wind licenses, applications® are collected in predetermined periods for predetermined
capacities. For solar energy, if there are more than one application, tenders are organized and
the applicant who offers the highest contribution fee per 1 MW wins the tenders’'. The
expert from non-governmental organizations presented tenders as an administrative obstacle
that hinders diffusion of renewable energy technologies. According to Int. R2, in renewable
electricity generation, closing the capacities (to connect the grid system) and opening the
tenders in specific time periods give privileges to the license holders to trade these licenses
in the market. In such a situation, in second hand markets licenses are exchanged by the
traders™ and the cost of investment rises by license trading costs. This becomes an extra
burden for investor. Therefore, according to Int. R2 solar and wind licensing procedures
should be reorganized. Rather than opening the applications in predetermined periods, these
applications should be open in any time of the year. Int. C11 asserted that he cannot
understand why the procedures are different for different energy sources and mentioned that:

An investor, that finds the appropriate region and capacity and makes the potential

measurement in that field for his own investment, should not be subject to tenders. If

he is the first applicant for that region and his offer is seen as profitable by the

government, that license should be granted to him. If government is not satisfied with
the offer, tenders can be seen as a solution to decide the license holders.

> For example in June 11-14, 2013, applications for 600 MW solar licenses in 27 regions were
collected and in the regions in which there were more than one application, tenders were organized
until May, 2015.

>! For wind energy, contribution fee offers are collected per KWh electricity generation.

>? License traders are called “cantacilar” in Turkish and this word has a negative meaning to refer their
jobs in renewable energy sector.
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Int. R2 said that tenders were made as “a specific solution to specific problem”
during the wind energy license applications in 2007. In that year, to eliminate too many
applications, tender was preferred as a method. He said that to use the same method in each
licensing procedure is not appropriate and is not performed in other countries. According to
Int. R2, this method of administration for licensing process is an extra burden for investors

and should be re-organized.
4.4.2. Economic Factors:

The group of economic factors include the obstacles and facilitators that create
macro and micro economic effects on the diffusion of renewable energy technologies
through the supply and demand of renewable electricity and economic activities of the actors
(generation, consultancy, regulation and supply). In this group, there were 13 facilitators and
6 obstacles (Table 4.6). According to the for-profit organizations, most cited economic
facilitator is cost competitiveness of SW-E generation technologies and, most cited economic
obstacle is project finance in renewable electricity generation. According to the non-profit
organizations, most frequently stated economic facilitator is new investment opportunities
brought about by diffusion of renewable energy technologies and, most cited economic

obstacle is the high (initial) costs in construction of renewable energy based power plants.

Table 4. 6. Economic Factors affecting Diffusion Process

Frequency of Statement by
For -profit Org. Non-profit Org.

Economic Factors

Deficiency in Market Formation
Lack of financial model

High (initial) costs

High storage costs

Long pay back periods

Facilitators Cost-Competitiveness 6 4
High Electricity prices 5 0

Increasing electricity Consumption 4 3

Job creation Opportunity 4 1

New Investment Opportunities 4 6

Feedbacks from Market Formation 3 2

Low operation costs 3 0

No input cost 3 0

Active Subcontractors 3 0

The electricity purchase programs 3 0

Eager investors 2 2

Substitution effect 2 4

Renewable energy investments as long 1 0

Obstacles Project Finance 15 4
5 0

5 0

2 5

2 1

1 0
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According to the for-profit organizations, most frequently stated economic
facilitator is “cost competitiveness” of SW-EG technologies as compared to other energy
technologies. For Int. G13, cost competitiveness of renewable energy technologies originates
in zero-input cost of resources. Int. G13 also pointed out that investment costs are decreasing
and hence the competitive power of these technologies is increasing. Int. G13 mentioned
that:

The assumptions about costs which were valid five years ago, are not accepted
anymore. Wind and solar energy technologies were expensive but they are not now.
Construction costs of 1 MW solar power is approximately same as 1 MW of natural gas.

In natural gas plants, also additional expenditures are being made for resource input to
operate the plant.

According to Int. C24, decreasing equipment costs of renewable -electricity
generation (such as panels, invertors, and wind turbines) cause renewable energy
technologies to be cost competitive in energy sector. On the other hand, according to Int. S1
this is not the case for Turkish equipment suppliers. As being a domestic technology
developer and domestic product supplier, Int. S1 claimed that cost competitiveness in this
sector is achieved by suppliers’ motivation to sustain production through decreasing the
profit margins rather than decreasing electricity generation costs. Hence, the cost
competitiveness should be interpreted carefully from the perspectives of actors’ economic

activities.

According to the for-profit organizations, most critical economic obstacle is
“project finance”. According to Int. S1, project finance is a double-sided issue since it is
affecting and is being affected by diffusion process. As the sector develops, there should be a
large variety of project finance opportunities. Additionally, to find project finance easily the
sector should be developed. With his own words, “...it is unreasonable to ask which comes
first. Chicken or egg? However, its importance must be acknowledged by banks and
financial organizations to develop renewable energy projects”. On the role of financial
organization, similarly, Int. S1 claimed that financial organizations should elaborate
renewable energy sector and should develop specific financial mechanisms for renewable
electricity generation. As the banks continue to use the same financial tools for all energy
investments, project finance cannot be maintained for the long term. On the same issue, Int.
C7 criticized banks and financial organizations. He implied that banks offer conventional

financing methods such as leasing but their requirements and terms are not suitable for
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renewable energy investors. According to Int. C8 project finance is a problem because it did
not exist in Turkey. He mentioned that:
There are no project finance for renewable energy technologies in Turkey. Instead,
the projects are financed by assignable loans; the loan in return of your belonging’s
disposition, not in return of your income from investment. Therefore, if your firm

and capital accumulation are strong, you can use loans but your projects are not
financed.

On the other hand, the consultancy firms (intermediaries) do not have a priority of
capital accumulation and disposition of assets. Therefore, such a financial model that is
based on assignable loans does not work especially for the consultancy firms. According to
Int. C8, banks ask for the guarantee to give loans, but this guarantee cannot be provided by
the disposition of assets in renewable electricity generation investments at the beginning. Int.
C4 remarked that long pay back periods of renewable energy investments are seen as a
structural factor that endangers project finance, therefore he said:

There is no support from banking sector. Today, only two or three established power
plants could be financed by bank loans, but at very high interest rates. According to
my feasibility studies, if I cannot find loans with interest rates lower than 5%, I cannot
finish the project due to 10 years payback period, because it is very risky.

Int. C7 reported another aspect of project finance in renewable electricity generation:
the finance of unlicensed small scale self-consumption power plants. According to him,
these plants do not diffuse due to difficulties of finding loans for investment. He said that:

For example, a factory owner wants to construct a small scale renewable energy
system on its roof for self-consumption. He has to go to bank for borrowing loan.
Bank says “Ok, I will give, but it must be assignable or it must be in your firm’s
credibility limit”. In this situation, firm does not want to use the credibility limit for
solar energy investment (instead of his own business) and hence does not construct the
roof top system and continues to pay its electricity bill every month.

According to the non-profit organizations, most frequently stated economic
facilitator is “new investment opportunities” brought about by diffusion of renewable
energy technologies. Int. R1 indicated that with increasing electricity demand, new
opportunities come into question to supply this demand and there is a huge potential in
renewable energy sector. Moreover, it is seen that to realize these potential, there are also

excessive demand from the sector. Int. C17 supported this claim by re-asserting 8000 MW of
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solar energy license applications for 600 MW capacity and 1500 wind masts for new wind
energy applications in 2015. Int. C12 stated that renewable energy sector is a continuously
developing and profit making sector and electricity generation based on renewable sources
ensures income. By touching upon these features of the sector that bring new investment
opportunities, he said:

It is also my dream. I hope I will have 20% share of a renewable energy power plant.
I really want this too much. Just because of earning guarantees income for 10 years.
It is not a small amount of money. Think about it; you are producing a commercial
product but you do not have a problem of marketing. The consumer is ready to buy
all your product at a constant price, also in terms of dollars.

According to the non-profit organizations, most frequently stated economic obstacle
is “high (initial) costs” in construction of renewable energy based power plants. As asserted
by Int. R1, “due to the fact that building renewable energy power plants is difficult and the
technologies are expensive, renewable energy investments become more risky and less
competitive as compared to other energy investments”. For Int. C19, high initial construction
costs and low efficiency rates are disadvantages of renewable energy investments, hence he
claimed that these investments are “rich man’s job”. Int. C16 indicated that high initial
investment costs are the critical reason of long pay back periods as compared to other energy
sources and, this long pay back periods hindered the impatient investors who want to earn
money very quickly. Int. C3 asserted that five years ago for 1| MW of solar energy power
plant, initial investment cost was approximately 5 million euro, but today it is 1 million euro.
He thought that the government is right in strategic decision of moving slowly in the sector
due to high initial costs. If renewable energy investments had been made in those years, the
financial burden of these investments would have become very high, and would have slowed
down development of the sector more.

4.4.3. Institutional Factors:

The group of institutional factors includes the obstacles and facilitators that are
related to institutions of the environment where the new technology diffuses such as culture,
norms, laws, regulations and routines and their alignment to new technology (Bergek et. al.
2008). In this group, there are 5 facilitators and 6 obstacles derived from the open coding of
the interviews (Table 4.7). According to experts from both for-profit and non-profit

3 For licenses in wind energy, investors must put up wind masts to meet the wind measurement
requirement for 12 months by the project submission date. For the application in 2015, approximately
1500 wind masts were put up. Moreover, the new wind energy license application for 3000 MW that
were taken in April 24-30, 2015 and approximately 42.000 GW applications were made (source:
http://www.tureb.com.tr/tr/duyurular/487-ruzgar-enerjisi-basvurulari. Last access: 12.11.2015)
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organizations, most frequently stated institutional facilitator is “lobbying and advocacy
coalition” for the diffusion of SW-EG technologies and, most frequently stated institutional

obstacle is the “coordination between governmental organizations”.

Table 4. 7. Institutional Factors affecting Diffusion Process

Frequency of Statement by
For -profit Org.  Non-profit Org.

Institutional Factors

Facilitators  Lobbying and advocacy 17
Contracts and collaboration with
Priority to Renewable Electricity
World trends (Increasing Attention to
Networking and collaborative

Obstacles Lack of Coordination Between
Failure in institutional alignment for
Counter Lobby
Problems about Cooperation
Lack of Critical mass
Problems about networking
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Experts from the for-profit organizations emphasized the role of lobbying activities
of associations and social networks in the diffusion of renewable energy technologies. Int. S5
asserted that:

Instead of personal relationships, I really appreciate lobbying activities of associations
that set up and regulate the rules of the game. I think there should be a powerful solar
energy association in Turkey. This association should talk to all government
organizations, should be in relation to universities, and should easily cooperate with
the producers in the sector. Such an association exists in wind energy sector: Turkish
Wind Energy Association (TUREB). It is very active and powerful. A similar one
must be established in solar energy as well.

According to Int. C5 lobbying activities are “to build the common sense”. For wind
energy sector Int. C5 mentioned that “TUREB is a powerful association that can carry all
issues of wind energy to any platform. In the sector, there are too many common problems of
all investors’ which must be taken into agenda urgently to solve”. According to both Int. C5
and Int. C7, TUREB is a powerful lobbying activity since development level of wind energy
sector has reached to a certain point. Int. C28 implied that the purpose of associations’
lobbying activities is to act on behalf of the sector, hence these activities require
specialization and professionalization instead of individual endeavor. At that point, Int. C10
offered lobbying for development of the sector to improve our power for collective action
instead of individual endeavor. According to Int. Cl, an expert from the non-profit

organizations, lobbying is the role of associations that can be defined as “to support
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government strongly if association acknowledges its practices, and to criticize it if
association regards its practices with disfavor. For this purpose, there must be an objective
management mentality in associations”. Int. C14 further added that association’s

management must also be transparent.

For experts from the for-profit organizations, most frequently stated institutional
obstacle is “lack of coordination between governmental organizations”. According to Int.
G2, in renewable energy investment the procedures of governmental organizations are not
arranged as a follow-up process due to the lack of coordination between them. Hence the
investments do not follow a cumulative progress and subsequently they decelerate due to this
incoordination. For Int. G13 unsystematic participation of each governmental organization to
the investment process, and for Int. G2 communication problem between governmental

organizations are still the main obstacles of realizing the license approvals in RES.

According to Int. GI, there are many governmental organizations included in
licensing permit process and this creates a coordination problem. For Int. G5 the huge
number of organizations is normal, because each organization has a specific expertise in the
procedure. The unexpected is the effort of governmental organizations to complete this
procedure without a well-defined coordination and task distribution. Int. C23 gave the
example of EPDK and the Ministry of Forestry which’s buildings are side-by side, but the
lack of coordination between them affects whole investment process. He claimed that “In
EPDK there are many projects waiting to be completed due to the fact that the Ministry of

Forestry has not approved them on time”.

Moreover, according to experts from the non-profit organizations, most frequently
stated institutional obstacle is also “lack of coordination between governmental
organizations”. Int. R3 conceptualized coordination problem as the “lack of cooperation

between regulations of governmental organizations.” He said that:

In the sector, the relationships are well organized; hence tasks can be completed fast
by constructing networks. I think there is cooperation between organizations but the
cooperation between the regulations of the organizations are poor. For example, the
Ministry of Energy implements support mechanism to diffuse renewable energy
technologies, but the Ministry of Forestry levies a tax in permission period and slows
down the process.

Int. C6 dealt with another aspect of this coordination problem as

“miscommunication”. He mentioned that his company applied to EPDK to take permission
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for constructing a power plant in a field. According to the EPDK regulation, if there is a
license for this field taken beforehand, the application is to be rejected. However before
making that application, investors cannot check from any information source whether in that
field there is a license or not. He asked EPDK directly, EPDK answered as “We do not have
technical infrastructure to answer this question.” As understood from this experience, the
coordination problem has also roots in communication problems. Communication channels
between all actors are not open, which results in miscommunication. Int. R7 claimed that the
lack of coordination also originated from the problems about clear definitions of
responsibilities and authorization of the governmental organizations (such as distribution of
roles of YEGM and the ETKB in licensed and unlicensed renewable electricity generation).
Int. C17, a bureaucrat in YEGM exemplified this coordination problem as:

During the solar energy license applications, we, as the members of the license

applications work team in YEGM, worked on the evaluation of license application and

reviewed approximately 800 projects. While we were about to finish this process,

EPDK made a change in legal framework and we had to make a second review from
the very beginning.

Due to the lack of coordination, YEGM team had to work twice on the same process
and it took longer than they expected. Not to encounter the same problem again, he asserted
that they are planning to make methodological re-arrangement in license evaluation process

and wanted to design a process which is managed by unique coordination mechanism.
4.4.4. Physical Factors:

Physical Factors are related to Turkey’s current physical conditions. In this group, 4
facilitators and 2 obstacles derived from the open coding of the interviews (Table 4.8).
According to both for-profit and non-profit organizations, the most frequently stated physical
facilitators are abundant (renewable energy) sources in Turkey that can be used in electricity
generation and renewable energy sources as domestic sources, and the most frequently
stated physical obstacle is infrastructural deficiencies in the electricity distribution and
transmission system which lead to insufficiencies to connect the renewable electricity to grid

system.
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Table 4. 8. Physical Factors affecting Diffusion Process

Frequency of Statement by

Physical Factors

For -profit Non-profit
Facilitators  Abundant source 5 2
Being Domestic Source 5 2
Improved Health and Environtl conditions 4 1
Deficiency in Fossil Fuels 0 2
Obstacles Infrastructural Deficiencies 15 15
Dependency on natural physical conditions 8 6

According to for-profit organization, the most critical physical facilitators are the
features of renewable energy sources (especially solar and wind energy) of being abundant
and being domestic sources. Int. G2 claimed that in Europe after Spain Turkey is the
second richest country in terms of solar energy. Int. C24 indicated that compared to other
countries, amount of electricity generation can be doubled especially in Konya Region
thanks to this region’s high solar energy potential. He claimed that it is not possible to use
Konya Region with another purposes than energy production and said:

Turkey can be self-sufficient in energy production, even can export electricity to other

countries by constructing large scale solar energy power plants and special
transformation stations for these power plants in Konya Region.

Int. C4 and Int. S5 emphasized that solar energy is an endless source. Especially Int.
S5 touched upon development of domestic energy technologies and said “We should develop
renewable energy technologies in our country as much as possible and we should benefit
from these endless sources at maximum level.” Int. G9 indicated that increasing energy
consumption in Turkey should be supplied by domestic sources (although its potential to
supply all needed energy was questionable) and said “Major advantage of renewable sources
is to be totally domestic.” Int. G5 expressed that in addition to being domestic, renewable
energy sources are also free and using free sources can contribute Turkish economy. As
advocated by Int. G7, using domestic sources can guarantee energy supply security by

reducing import dependency

For the expert from for-profit and non-profit organizations, the most frequently
stated physical obstacle is “infrastructural deficiencies” to transport renewable electricity
to consumers. Experts from the for-profit organizations examined infrastructural problems in
terms of their power plant investments. According to Int. C13, these problems are based on
insufficiencies and malfunctions in electricity distribution system. Int. C13 reported that as
the renewable energy power plants are integrated to the grid system, “new equipment

requirements and transformer requirements” will emerge and these requirements must be
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provided by distribution companies. Related to problems in distribution system, Int. G1
exemplified his company’s wind energy investment. He said that his company took the wind
power plant license in 2002, but still has not completed the construction and not generated
electricity due to the fact that TEIAS (Turkish Electricity Distribution Company) has not
finished building transmission lines in that region. Int. G1 mentioned that to solve this
problem TEIAS collected money from the investors in that region and built three
transformers and transmission lines. The cost of these companies were re-paid by subtracting
their shares from investment amounts. On the other hand, to solve such an infrastructural
problem, Int. G17 said that his company built 55 km extra transmission line to complete a
wind energy power plant. This expenditure became an extra cost item for their renewable

energy investment and increased initial costs.

As another infrastructural problem; capacities of transformers are pointed out. Int. S3
gave the examples of Konya and Karapinar Regions and Int. C24 gave the examples of
Burdur, Isparta and Antalya Regions. In these regions, capacities of transformers are
overloaded and hence new application cannot be accepted mainly due to overloaded
transformers capacity. According to Int. C24, this problem is the most critical physical
obstacle that hinders unlicensed renewable electricity generation. Int. G1 asserted that before
unlicensed electricity generation, very long and detailed preparation procedures are to be
completed, especially for the construction field the investor must make serious agreements
with the field owner (such as to rent or to buy the field area). After such a preparation, the
possibility of rejection due to “overloaded transformer capacity” is a risk that cannot be
controlled by the investor. Therefore, according to Int. G1 the transformers capacities should

be announced transparently™*.

According to non-profit organizations, physical obstacles originate in the nature of
renewable electricity. Int. R6 advocated that in renewable energy investments, it is normal to
make additional transmission line investments. As asserted by him “each additional
investment to increase the number of transmission line can be seen as a contribution to
supply security.” Int. R1 claimed that due to the locations of renewable energy power plants,
to reach the grid system becomes an infrastructural deficiency as compared to fossil fuels

(for which the location was not a problem). Int. C17 put forward that planning is made to

** TEAIS took the sectoral feedbacks about capacities and in January, 2015 TEAIS started to
announce transformator’s capacities allocated for unlicensed SW-EG monthly in TEIAS Web sites
(http://www.TEIAS.gov.tr/).
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improve infrastructure but to realize these plans and to take a quick action are difficult. He
talked about Kayseri Yahyali Region and asserted that for that region there is a huge demand
for constructing wind energy plants but there is no transformer. TEIAS has started to plan for
an infrastructure investment but to realize such investment will take time. Int. R6 discussed
another aspect of infrastructural deficiency and claimed that if the connected amount of
renewable electricity increased, connection of this electricity to the grid system will become
more difficult. Int. C11 claimed that after the integration of renewable electricity to the grid
system, this system must become bi-directional and hence the need for smart grid increases.
In such a situation, to protect the grid system from the damages of unexpected power loads
becomes critical for the stability of the grid. Int. C3 offered that if the distribution companies
want to solve infrastructural problems, this new way of electricity generation must be taken
into account very seriously. For that reason, the grid system needs enhancements, capacity

increases and additional investments.
4.4 5. Political Factors

Political factors are the obstacles and facilitators that are the results of political
administration’s role in the diffusion of renewable energy technologies. In this group, there
were 9 facilitators and 3 obstacles derived from the open coding of the interviews (Table
4.9). According to both for-profit and non-profit organizations, the most frequently stated
political facilitator is “government subsidies” (in forms of direct incentives) used to support
renewable electricity generation®, and the most frequently stated political obstacle is
precautions issued by the legal framework to be taken before application for renewable

energy licenses (such as measurement prerequisite before solar license applications).

*Dijk et. al.(2003:9) indicates that direct incentives address the renewable energy sector, whereas
indirect incentives adress the removal of barriers outside the sector. Direct incentives are financial
supports such as subsidies, loans and grants for R&D, investment, production and consumption and
non-financial supports such as quota obligation for energy production (Dirk et al., 2003:10). On the
other hand, indirect incentives are designed for “policy fields other than renewable energy, such as
environmental impact or employment” (Dijk et al., 2003:14). In this context, the government subsidies
in Turkey are given as direct incentives in monetary terms by support mechanism of YEKDEM. It is
the only support mechanism given by government and includes only direct incentives such as
monetary supports of 13.3 dolarcent/KWh for solar energy and 7.2 dolarcent/KWh for wind energy
(For details of this mechanism: http://www.eie.gov.tr/yenilenebilir/YEKDEM.aspx, Last access:
06.01.2016)
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Table 4. 9. Political Factors affecting Diffusion Process

Frequency of Statement by
For -profit Org.  Non-profit Org.

Political Factors

Facilitators Government Subsidies 17
Financial supports for RE Technologies 7

Reduced import dependency 6

Bundle Effect 5

Country experience 5
2

2

1

1

Energy Supply Security

Experience in other Renewable Sources
Direct support for investment

Rural development

Obstacles  Precautions issued by legal framework 15
Transparency 6
Lack of technology development vision 3
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According to the for-profit organizations, the most frequently stated political factor
is government subsidies which are direct monetary subsidies given for renewable electricity
generation such as 13.3 dollar cent/KWh solar electricity. Int. G12 claimed that the
government subsidies make renewable energy investments (especially solar energy

investments) more profitable. On this issue he mentioned that:

1 MW solar power plant’s installation cost is 1 million euro. In this power plant, you can
generate 1600 MWh electricity on average. If you multiply this amount with the
subsidy prices of 13.3 dollar cent/KWh, the investment payback period becomes 7
years. Payback period of 7 years means 13% annual interest rate (for 1 million euro).
Is there anything like this? Very profitable! No investment gives annual interest in
terms of dollars. This means, today subsidy rates (feed in tariffs) for solar energy is
high.

In determination of government subsidies, Int. C24 referred to the European Union
integration for the target of increasing renewable energy consumption. He claimed that feed-
in tariff rates” are determined according to this target. Int. C18 expressed that due to feed-in
tariffs, unlicensed electricity generation in roof-top systems in industry becomes very
profitable. He mentioned that:

In industry the price of electricity is 0.2 TL/KWh and the government’s purchase price

of renewable electricity is approximately 0.33 TL / KWh’’. Therefore, if the
(unlicensed electricity generation power plant) investor sells generated electricity to

%% These tariff rates are 13.3 dollar cent/ KWh for solar energy and 7.2 dollar cent/ KWh for wind
energy.

°" During the interview, Int. C18 made a calculation to find out Turkish lira conversion of 13.3 dollar
cent/ KWh (feed in tariff rate for solar energy) in that day’s exchange rate and found 0.33 TL / KWh.
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government, he can earn approximately twice more than his one unit of electricity
consumption. In such a situation he prefers to consume electricity at industry prices
and sell all electricity generated in the unlicensed power plant.

On the other hand, Int. C18 expressed that feed-in tariffs for domestic renewable
energy technologies are not profitable due to subsidy method. For domestic production,
government subsidies are indirect subsidies given to users of domestic products rather than
to domestic producers. Therefore, domestic production supports do not directly support
producers and hence domestic production. Domestic technology developers, Int. S6 and Int.
S1 criticized this method. Int. S1 indicated that main reason behind the malfunction of
subsidies is the lack of an economic model for applying subsidies. On this issue he
mentioned that:

If an economic model continues to survive with the subsidies, this means it is not an
economic model; it is done because of the government’s obligation. The government
can do this purposefully. If a machine is produced in a country, in a framework of
economic model (specific to that country), you can sell it as your own domestic
product proudly. On the other hand, if this machine pays its cost back in 20 years and

this payback period is shortened to 10 years in the case of government subsidies, this
is not an economic model and this does not fit with the liberal economy conditions.

According to the experts from non-profit organizations, government subsidies
contribute to the diffusion of renewable energy technologies. Int. R1 mentioned that to
support renewable energy sources, the government does not only give subsidies but also
applies specific support mechanisms. For example, if renewable energy power plant owners
cannot generate committed amount of electricity due to physical conditions (such as not
blowing of wind), these electricity generators can buy electricity from another plant and
balance their supply equilibrium. Also, this right is not applicable for any other energy

sources than renewable energy.

Int. R4 reported that the number of investors benefitted from YEKDEM °*
(Renewable Energy Sources Support Mechanism) especially in wind energy increased
recently. Domestic contribution rate to benefit from YEKDEM decreased from 80% to 55%

by an amendment in law and after this re-formulation, the number of applicants increased

* In YEKDEM, the price support applied to solar energy is determined as 13.3 dolarcent/KWh and
this price is determined by RES Law. In case of using domestic product in power plants, this price is
increased to at most 20 dolarcent/KWh for 5 years according to
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more. He reported that in 2014 the total amount of applications to YEKDEM was 1900 MW
and 900 MW of this amount was wind energy’’. Int. C22 underlined that support rates are
sufficient, but criticized their capacity to create results. He said that:
Supports are sufficient and feed-in tariff rates are not so low. No more support is
needed but the applicability of these supports are poor. To reach 55% contribution
rates of domestic production, cell production must include wafer slicing. Both cell

production and wafer slicing are very costly investments therefore it is not easy to
reach 55% contribution rate to apply for additional feed in tariff.

For the for-profit organizations, the most critical political obstacle is “precautions
issued by legal framework” such as measurement prerequisite. According to the legal
framework, applicants have to measure solar and wind potential for 6 months in the power
plant field and have to deliver at least 1 year measurement data with their application.
However, this prerequisite is seen as a meaningless burden for investors. Int. G8 asserted that
it is a time-consuming activity. Moreover, Int. C24 claimed that measurement for 6 months
cannot be enough and these data should be provided by a professional and central
measurement unit (such as Turkish State Meteorological Services). Int. C5 expressed that
measurement prerequisite is seen as a prerequisite for investors to prove his capital
accumulation is sufficient for such an investment. However, Int. C5 added that any investor
who has money can build measurement masts and that investor may be the one who does not
have capability to complete the investment. According to Int. G16, measurement prerequisite
is a policy mistake and the data generated from each mast cannot be accurate to complete the
investment. Int. G5 remarked that the cost of each solar mast is 20.000 euro and complained
about it as being an unnecessary cost. Int. C23 calculated the total cost of 1300 wind masts
built for 2015 wind energy applications as 30 million euro and this amount is equal to
construction cost of 10 MW solar power plant. Moreover he added that all these money goes
to abroad because these masts are imported equipment. Int. G5 and Int. C23 concluded that
measurement prerequisite is used as an indicator of financial power and the ability to make
such an expenditure at the beginning of the investment. However to see that, any other

methods can be found.

According to experts from the non-profit organizations, the most critical political

obstacle is “precautions issued by legal framework” such as measurement prerequisite.

> For the detailed list of application in 2014, see:
http://www.eie.gov.tr/yenilenebilir/document/yekdem 2014 nihai.pdf (in Turkish) (Last access:
16.11.2015)
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Int. C12 claimed that calculating measurement data before license applications especially in
solar energy is necessary to prevent the problems that may occur due to false data or lack of
data. On the other hand, he also mentioned about his concerns about the accuracy of the data.
According to Int. C12, the data generated in each measurement mast reaches to the Turkish
Meteorological Services and it is not possible to distinguish which data source provides
accurate and well-processed data. Int. C22 pointed out that investors are not measurement
professional and potential should be measured by professionals instead of investors. He went
on to say that:
For measurement, investor has to find a field and measure potential for six months.
This is totally ridiculous. Solar energy potential in any point of the world is known
today. We can reach NASA data sources, EU data sources and the data generated by
universities. Moreover, investors’ measurement data is most probably wrong since

measurement is not an easy job. You have to keep the calibration of the equipment,
the position, and wind speed under control. Measurement necessitates specialization.

Both Int. C17 and Int. RS implied that the “real investors” would measure the
potential even if it was not a prerequisite. However, instead of measurement before taking
the license, the license owner would prefer to do it after taking it. Int. R5 claimed that the
measurement prerequisite is also an obligation asked by financial organizations. Int. RS
stated that “even if measurement data is not delivered in application process, | am sure
financial organizations will ask for that data to fund a feasible project.” Int. C17 agreed on
the advantage of providing measurement data for funding the project and said that “after
taking the license, measurement is needed to find financial resources. The financial
organization wants to see the data to fund the investment.” However, he reported that TEAIS
announces the capacities and many people build measurement masts before application.
These measurement areas collide with one another and hence the evaluation process takes
longer time. Int. C17 asserted that measurement is a need but criticized the method of
measurement and said that “after winning the tender, the measurement data can be asked
from the license holder.”

On the other hand, Int. C1 was very rigid and angry about measurement prerequisite.
He said it is totally unnecessary and if the government was to announce this requisite for
new solar energy license applications, he would sue for the sake of public interest. However,
he reported that, the government announced that measurement would be removed and the

fields were provided by the government for solar energy licenses.
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4.4.6. Psychological Factors:

Actors are experiencing to use new renewable energy technologies and to be
intermediaries to use new renewable energy technologies in their own milieu (environment).
Psychological factors are the obstacles and facilitators that cause the actors’ reactions to this
environment. In this group, there are 1 facilitator and 4 obstacles derived from the open
coding of the interviews (Table 4.10). By the for-profit and non-profit organizations, the
most stated psychological facilitator is “neighbor effect” and the most stated psychological
obastacle is “uncertainty” felt by the actors especially in investment and electricity

generation processes.

Table 4. 10. Psychological Factors affecting Diffusion Process

Frequency of Statement by
For -profit Org. Non-profit Org.

Psychological Factors

Facilitators  Neighbor Effect 6 5
Obstacles Uncertainty 17 9
Make something up as you go along 8 1

Awareness 7 6

Psychological Barriers 3 3

In the diffusion of renewable energy technologies, “neighbor effect” plays an
important an important role for both the for-profit and non-profit organizations. It is
defined as learning by seeing. By neighbor effect, a firm owner sees the (renewable) power
plant in the next firm located near his firm and wants to construct the same plant in his own
firm. Int. S3 asserted that to see renewable energy plants constructed for self-consumption in
roof-tops affects the community and the investors positively and, hence supports the
diffusion of unlicensed renewable electricity generation. Moreover, he noted that many
people ask him why they have not constructed a power plant on their roof-tops as being a
renewable electricity generation equipment supplier. He complained that unintentionally his
company creates a negative perception about using renewable electricity (but he said they
could not construct because their factory’s roof-top is not suitable). Int. C7 indicated that if
more people start to use renewable electricity and talk about the advantages of this
electricity, this positive feedback may affect actors to use more renewable electricity. Int. G4
asserted that neighbor effect has both positive and negative results. As the sector (especially
solar energy) is in its initial phase, an entrepreneur’s negative experience due to an

unpleasant preparation period for investment might affect the other investors negatively.
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According to experts from the non-profit organizations, “neighbor effect” is again
an important psychological factor. According to Int. C15, in our society, there exists a
structure based on “perception by seeing” and, hence his organization gives subsidies to
increase the number of renewable power plants to set good examples for the diffusion of
renewable energy technologies. Int. C16 justified the same effect after he observed the same
tendency during the approval of unlicensed power plants. He claimed that when he goes to
approval of the self-consumption power plants in the factories, too many people from
neighbor factories are coming to observe the approval and the power plant. He said that “in
our society there is a mentality of let my neighbor makes and | can see whether he can earn
or not.” Int. C11 advocated that neighbor effect is a critical facilitator especially for his
region, Kayseri. He mentioned that if an investor can earn money by constructing unlicensed
electricity generation power plants, other investors will be convinced that renewable energy
investments are profitable. Due to this reason, Int. C12 offered that in diffusion process, the
public organization can play a leading role and make renewable energy investments (even

being symbolic) to be good examples for the society.

For the experts from the for-profit organizations, uncertainty felt by the actors in
investment and electricity generation processes is the most frequently stated psychological
obstacle. Int. C21 claimed that uncertainty is the biggest problem for the investors.
Legislators are changing the legal framework after the electricity generation process has
begun and this creates uncertainty for the investors, then affect the development of the sector
negatively. Int. C13 argued that uncertainty in investment environment startles distribution
and transmission companies as well as investors, because technical results of new

development cannot be estimated.

Int. G15 underlined the uncertainty about the future of unlicensed solar and wind
energy power plants. Many power plants of 1 MW installed capacity were constructed side
by side to generate electricity for commercial purposes. However it is not clear whether there
will be a self-consumption requisite again or what will happen to these power plants after 10
years of purchase guarantee. Moreover, both Int. G11 and Int. G15 underlined the
uncertainty about self-consumption requisite for unlicensed power plants. Int. G15 asserted
that, just due to this uncertainty, despite having pre-license for solar energy power plant, his
company does not plan to enter unlicensed electricity generation. Both Int. S6 and Int. C7
pointed out “uncompleted tenders in solar energy” as another uncertainty issue for renewable

electricity generation. Int. C7 said that not to complete the license tenders increases
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uncertainty and creates insecurity especially for foreign investors. He added that “in this
sector the most important issue is to find cheap financial sources, with low interest rates.
However, as the uncertainty increases, the chance to find out the resource becomes more
difficult.” Int. G13 asserted that in such an uncertain environment, foreign investors do not
want to stay in the sector anymore. Int. G2, as being a member of a foreign company,
admitted that he cannot report the current situation of RES to the foreign managers of the

company.

Experts from the non-profit organizations also stated “uncertainty” as the most
critical psychological obstacle for diffusion of renewable energy technologies. They
expressed most of the issues mentioned by experts from the for-profit organizations and
added dependency on natural conditions for solar and wind energy sources as an additional
uncertainty item. Int. R6 asserted that in the system wind energy forecasts must be given
before 36 hours of electricity generation. However, this might create additional disadvantage
for renewable energy sources because these sources are highly dependent on natural
conditions and the forecasts might be false. Int. R4 underlined the same uncertainty issue
which creates extra burden for the mechanism of energy markets equilibrium. He elaborated
the mechanism of Market Financial Settlement Centre (PMUM)® operated under TEIAS
(Turkish Electricity Transmission Company) in which the energy prices and the equilibrium
between supply and demand are determined through the day-ahead market, the balancing
power market and the ancillary services market. Int. R4 remarked that in such a mechanism,
uncertainty emerging from the dependency on natural conditions becomes a critical obstacle
for renewable electricity generation. Int. R6 asserted that after the introduction of intraday
markets (a new market mechanism in which the forecast period is shorter), the effect of

uncertainty due to dependency on natural conditions will decrease.
4.4.7. Technological Factors:

Technological factors are the obstacles and facilitators that are related to
development and utilization of renewable energy technologies. In this group, there are 6

facilitators and 9 obstacles derived from the open coding of the interviews (Table 4.11).

% Int. R4 summarized the mechanism such as: To make any transaction in PMUM, the electricity
generator must inform the system for next 24 hours until 11.30 am. The generator must provide the
guaranteed amount of electricity and must sell it to energy markets. If he cannot provide this amount,
he has to pay a punishment for the missing amount, if he provide more than guaranteed amount, he
will sell this excess amount at the lowest prices in energy market.
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According to the profit organizations, the most frequently stated technological facilitator is
“key actors’ technology development strategies” and most frequently stated technological
obstacle is “lack of (technical) information” in the actors of the sector. According to the
non-profit organizations, most frequently stated technological facilitator is prosumer effect
that means consumer being the producer of the electricity at the same time. The most
frequently stated technological obstacle by the non-profit organizations is lack of (technical)

information in the actors of the sector.

According to experts from the for-profit organizations, key actors’ technology
development strategies are pointed out as the most critical technological facilitator. Most of
the key electricity generators and the suppliers are conducting their own R&D activities for
new renewable energy technologies. One of them is Int. C24 whose company has a research
project for solar energy and this technology development activity is in a research area
different than main stream technology development activities about solar cells. TUBITAK
granted funding for this project and his company is planning to commercialize the product
and to start production in 2018. For the financial funding, TUBITAK made cuts and reduced
the total budget but the company has not removed any of the tasks in the project and has
continued to fund the project. As being a technology development strategy, this is seen as an

important contribution for the diffusion of renewable energy technologies.

Table 4. 11. Technological Factors affecting Diffusion Process

Frequency of Statement by

Technological Factors

For -profit Org. Non-profit

Facilitators  Key actors' TD Strategies 11 3
Technology development trajectories 7 4

Knowledge transfer channels 5 2

Prosumer Effect 5 5

Transmission of sectoral knowledge 1 3

Simplicity of the technology 0 1

Obstacles Lack of (Technical) Information 12 7
Qualified technical personal 9 3

Inefficiency of the Technology 5 1

China effect 3 2

Nuclear Power 3 2

Imported technology 1 1

Problems in electricity generation 1 0

(Renewable Energy) Not a base load 0 1

Technological immaturity 0 1

Int. S6 asserted that his company is doing an R&D project with three partners. He
mentioned that after the project has started, his company is granted a TUBITAK funding. He
said that, by this project, his company can develop the quality of the products (PV panels)
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and also can increase the rate of using domestically manufactured equipment in the PV
panels produced in this project by taking technical support from a domestic raw material
supplier (Sisecam). He asserted that the project team is still experimenting the prototypes of

the project to improve the product quality.

Int. S1 is also conducting R&D activity to develop domestic renewable energy
technology and to produce 100% domestic wind energy turbine. In technology development
activities, he asserted that his company is following “market segment focused technology
development strategy” and in line with this strategy his company focuses on producing small
scale wind turbines that targets unlicensed electricity generation. He argued that it is more
appropriate to make production through consortiums to develop domestic technologies for
licensed electricity generation market segment and to gain competitive power in world

markets. He said that:

The domestic firms that have the technological know-how and produce medium scale
turbines may come together with large industrial firms to build consortiums for
producing large scale wind turbines in Turkey with the target of gaining global
competitive power.

Int. S1 added that the only way to achieve this target is to be supported by
government policies. According to him, due to the fact that R&D is a risky activity in which
sunk costs are also possible, it must be constructed as a learning process for which both
positive and negative results are evaluated as the inputs. The only way to achieve this is
“active government policies”. Int. S6 also indicated the common sense (shared wisdom) as
the source of development of domestic technologies in renewable electricity generation.
According to Int. S6 with “common sense and shared roadmap”, it is possible to develop a
high quality and competitive product. Int. G15 emphasized the role of potential markets for
technology development activities and asserted that if it is difficult to forecast the
commercialization of new technology, the target of the technology development activity will
be ambiguous. In Turkish SW-EG market, domestic renewable energy technology
developers mentioned these technology development strategies and the sector is dominated
by these strategies. On the other hand, the foreign equipment suppliers, Int. S7 and Int. S3,
do not have any technology development strategy in Turkey.

According to experts from the non-profit organizations, the most frequently stated
technological facilitator is the technology that makes “prosumer effect” possible. Int. C17

asserted that especially for solar energy, it is possible to generate electricity at the
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consumption unit, and by this way it is easy to decrease losses and to spread the risks in
distribution. He also added that a prosumer can generate his electricity consumption by not
creating an extra burden for distribution system. Int. R4 also touched upon the effect of
reducing losses in distribution if the electricity is generated in the consumption unit. Int. C11
talked about the project of “City of Mannheim in Germany” and asserted that in this project
(that was built upon the prosumer concept), sustainable production and consumption of
energy could be diffused by managing electricity consumption in different periods of day.
Int. C11 also claimed that production of his own consumption makes the consumer more
conscious about energy issues. Int. C25 asserted that, in old system of energy production,
electricity is generated in one unique place and similar to the water coming from the roots of
the tree and spreading to the branches; electricity is also coming from this unique source and
being distributed to consumption units. However, it has changed with the inclusion of
renewable electricity generation in which the consumption and production units can be the
same. Int. C25 said that this will change the electricity distribution and generation system.
Int. C3 added that by integration of renewable electricity generation to whole energy system,
the conventional grid planning has changed from uni-directional to multidirectional
planning. In this new mentality, the grid system should be planned by considering the effects
of volatile electricity consumption and generation on the grid system as a whole. In such a
system, the smart grid should be integrated countrywide.

According to experts from the for-profit organizations, the most frequently stated
technological obstacle is the “lack of (technical) knowledge in the sector”. Int. C13
asserted that there is a deficiency in technical and theoretical knowledge base in wind and
solar energy, and recommended to suppress this deficiency in first phase of market
development. According to Int. C13, in licensed market segment lack of information is the
main reason of determining a low cap for licensing solar power plants (as of 600 MW) and
completion of the evaluation process of solar license applications in the long time.
According to Int. C18 lack of information is also a reason for cost increases in renewable
energy investments. He mentioned that his company performed a subcontracting activity for
a public organization. During the work, he realized that some imperatives of the tender
increased the costs of the project and hence he wanted to change them. However this was not
allowed by the employer public organization due to lack of information. Despite increasing
the cost, his company performed the work as it was. Slow adaptation of renewable electricity

to whole system is another result of lack of information. Int. C10 asserted that despite
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technical infrastructure is completed totally in distribution companies, there is a slow
movement in renewable electricity generation integration to the whole system due to lack of
information. Lack of information also makes diffusion process a risk averse process. Int. C5
stressed that the cost of insufficient technical knowledge creates a huge burden especially for
wind energy sector and increased the sanctions. On this issue, Int. C20 gave the example of
an investor who completed the construction of the unlicensed power plant without taking
connection permit from TEIAS. Such a problem in renewable power plant constructions
endangers the electricity generation in this plant and hence slows down the diffusion process.
Int. C8 claimed that the need of consultancy in renewable energy sector is a direct result of
lack of information in the sector. He pointed out that one of his clients made two separate
agreements with different wind turbine suppliers for the same power plant investments and
due to his missing technical knowledge about the equipment’s, the same terms of trade cost
higher in one agreement than the other. In such a situation, technical experts as consultants
become more important for the establishment of power plants. Moreover, Int. C5 added that
wind energy investments are risky investments and lack of technical knowledge has more
dangerous and harmful results both for the grid system and the power plant. For this purpose,
importance of technical knowledge and expertise become more

According to the non-profit organization, “lack of technical knowledge” was also
the most critical technological obstacle for diffusion of renewable energy technologies in
Turkey. Int. R2 claimed that “fast decision making without having deep knowledge in the
sector makes you (the investor) to start a way without knowing the troubles that you may
come across.” Int. R2 asserted that the lack of knowledge may also hinder investors to solve
the problems. Int. C1 claimed that “society’s and public’s knowledge about the solar energy
sector is at low levels, and additionally there is information pollution.” He stated that due to
this lack of knowledge, there is great interest in his social media platform about solar energy
and according to him the platform improves very fast as a result of the demand coming from
the society about the solar energy topic. Int. C3 expressed that lack of knowledge is more
than before and some people are asking even the question of “is it possible to generate
electricity from the sun?” But nowadays the awareness has increased. According to him,
despite increasing awareness, the sector is still at the beginning.

Summary:

In this section, the facilitators of and obstacles to diffusion of SW-EG technologies

are identified from the perspectives of for-profit and non-profit organizations. Through this
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analysis, the main target is to find out the inducement mechanisms which support and the
blocking mechanisms which hinder the diffusion of renewable electricity generation in
Turkey. The inducement mechanisms are to be enhanced and blocking mechanisms are to be

abolished by new technology policies to accelerate the diffusion process.

To evaluate the answers to the questions for identifying facilitators and obstacles, I
made a categorization by benefitting from Tsoutsos and Stamboulis (2005) and grouped
these facilitators and obstacles under seven sub-categories of Administrative, Economic,
Institutional, Physical, Political, Psychological and Technological Factors to present the
data analysis in this section. I presented the factors in these categories from the perspectives
of for-profit and non-profit organizations to design technology policies by considering profit
motive in economic activity.

From the analysis it is seen that according to for profit organizations, the
administrative facilitator is to benefit from the peak shaver effect of renewable electricity
generation. The economic facilitator is the cost competitiveness of renewable electricity
generation technologies. The institutional facilitator is the existence of lobbying and
advocacy coalitions. The physical facilitator is existence of abundant and domestic
renewable sources. The political facilitator is government subsidies. The psychological
facilitator is the neighbor effect. The technological facilitator is the existence of key actors’
technology development strategies. On the other hand, according to non-profit
organization, the administrative facilitator is reduction in electricity losses during
transmission and distribution. The economic facilitator is the new investment opportunities
brought about by renewable electricity generation. The institutional facilitator is the
existence of lobbying and advocacy coalitions. The physical facilitator is the existence of
abundant and domestic renewable energy sources. The political facilitator is government

subsidies. The psychological facilitator is the neighbor effect. The technological facilitator is the

prosumer (Producer and Consumer) Effect.

4.5. Market Formation in Solar and Wind Electricity Generation

Market formation in SW-EG is analyzed by using Dewald and Truffer (2011)’s
analytical framework. The framework is about the market formation in renewable energy
technologies and includes structural analysis, process analysis and functional analysis as
stated in literature review. It is to be detailed by using Mollering’s (2009) market
constitution analysis and by benefitting again from the work of Dewald and Truffer (2012).
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At the first level, structural analysis is made to identify actors, networks and
institutions at the level of (more or less) self-contained market segments of licensed and
unlicensed SW-EG®'. In structural analysis, the actual market formation is examined. To
understand the actual market formation in licensed and unlicensed renewable electricity
generation market segments, an analytical approach is constructed by using Mollering’s
(2009) three constitutive mechanisms of spontaneous emergence, endogenous coordination,
and exogenous regulation that shape certain constitutive elements of market exchange in

case of uncertainty in market formation process.

At the second level, process analysis is made to assess licensed and unlicensed
renewable electricity generation market segments’ stage of development and their mutual
interdependence. In this stage, [ utilized from Dewald and Truffer’s (2012) sub-functions of
market formation, (i) formation of market segments (ii) formation of market transaction and
(iii)) formation of user profiles, and from Mollering’s (2009) processes of market
constitution, innovating, commodifying, communicating, competing, associating,
institutionalizing. One of the contributions of this dissertation becomes explicit in this
section. Different than other studies, here market formation dynamics are analyzed from the
supply side by the perspective of actors directly related to renewable electricity generation,
rather than from the demand side by the perspective of actors directly related to renewable

electricity consumption.

At the third level, functional analysis is made to evaluate the contribution of each
market segments to overall Technological Innovation System of Turkey for the diffusion of

renewable electricity generation.

In this section for the data analysis I used the code categories of “Market
Constituents” and “Market Development” which are derived from the answers of the
questions asked in the third section of the interview guide titled as the “Market formation in
SW-E generation in Turkey”. In the category of market constituents, there are 24 codes and

in the category of market development there are 7 codes.
4.5.1 First Stage: Structural Analysis of Market Formation

In Turkey, the structure of the solar and wind energy market is shaped by the

methods to be employed for electricity generation based on renewable energy sources. These

%'In the context of this dissertation, it is accepted that there are two market segments of SW-EG:
licensed electricity generation market segment and unlicensed electricity generation market segment.
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methods are clarified by the legal framework documents of “Electricity Market Law”
numbered 6446 and “Law on Ultilization of Renewable Energy Sources for the Purpose of
Generating Electrical Energy” numbered 5346. Based on this legal framework (detailed in
chapter 3), licensed and unlicensed SW-EG market segments. In each market segment, the
amount of electricity generation supply and the price of that electricity are determined in
accordance with the legal framework. These market segments diverge from each other by the
installed power threshold of 1 MW. Up to 1 MW for each power plant, electricity generator
constructs unlicensed renewable energy power plant, and after 1| MW the power plant
becomes a licensed one. Unlicensed electricity generators can use all the electricity
generated in this power plant for their own consumption or can export its surplus production
(remaining amount after consumption is subtracted from generation) to electricity
distribution system. This electrical energy given to the distribution system must be purchased
by the relevant distribution company (that is holding the license of the retail sales) for ten
years at prices of 13.3 US Dollar cent/KWh for electricity generated in solar power based
plant and 7.3 US Dollar cent/KWh for electricity generated in wind power plant. In licensed
electricity generation, the licenses are issued for a term of up to forty-nine years, at once.
The minimum term for generation license is ten years. For this time period, the license
owners are obliged to Renewable Energy Support Mechanism that pays the prices of 13.3 US
Dollar cent/KWh for electricity generated in solar power based plant and 7.3 US Dollar
cent/KWh for electricity generated in wind power plant®. If the license holders use the
mechanical and/or electro-mechanical equipment manufactured domestically; these prices
are increased by the amounts of 3.7 US Dollar cent/KWh for wind energy and 6.6 US Dollar
cent/KWh for solar energy at most depending on the contribution of domestic equipment®.
This additional support for the license owners using domestically manufactured equipment is
given for a term of five years as from the commissioning of the production facility in which

electrical energy is produced and given to the distribution system®'.

62 These prices are determined in Law No: 5346 Schedule I.

% To benefit from this additional support, domestic part of the equipment must be at least 55% of
overall equipment. If this contribution rate of domestic part increases, additional support also
increases too.

%4 These additional prices are determined in Law No: 5346 Schedule II.
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In summary, in Turkey there are two methods of electricity generation from solar
and wind energy sources such as licensed and unlicensed electricity generation. The
structural analysis of these market segments formation is made to understand the occurrence
process of the constitutive elements of actors, networks and institutions at each market
segment in Turkey. For this purpose the mechanisms that shape these constitutive elements
are defined and then the operation of these mechanisms in each market segment is analyzed

by using field research data.

Three mechanisms of spontaneous emergence, endogenous coordination, and
exogenous regulation shape constitutive elements of market segments in case of uncertainty
and tensions in the formation process (Mdllering, 2009). Spontaneous emergence is based on
the desire to make exchanges without the vision of establishing a full market; exogenous
regulation is undertaken by the actors outside the system to create a market; and endogenous
coordination presumes that the actors have an interest in the existence of particular markets
subordinated to larger exchange systems in which they are directly involved (Mollering,
2009:15-16). According to Mollering (2009) these constitutive mechanisms lead actors,
networks and institutions to be a part of exchange relationship in market segments. In the
structural analysis framework of the overall market formation, Dewald and Truffer (2011)
benefit from these mechanisms to understand the occurrence of the structural components

(actors, networks and institutions) in each market segment.

Mollering (2009) claims that actors become a part of exchange relationship in
market structure by being subject to policies on antitrust and entrepreneurship in exogenous
regulation, or by being included in strategic management of the market exchanges in
endogenous coordination or by benefitting from entrepreneurial opportunism in spontaneous
emergence (Table 4.12). Networks emerge as a result of policies on cartels, consortia and
association in exogenous regulation, relationship management in endogenous coordination
and recurrent interaction with known partners in spontaneous emergence (Table 4.12). On
the other hand, institutions become market institutions as a result of general legislation and
cultural-political development in exogenous regulation, or as a result of contracting and
institutional entrepreneurship in endogenous coordination or as a result of normalization,

repetition and objectivation in spontaneous emergence (Table 4.12).
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Table 4. 12. Structural Elements and mechanisms of market constitution

In Constitutive Mechanisms of

Exogenous regulation Endogenous Spontaneous
through: coordination through: emergence through:
Actors Policies on Strategic management  Entrepreneurial
5 ent?epreneurship and opportunism
ST i antitrust
525 Networks Policies on cartels, Relationship Recurrent interaction
% § g consortia, associations =~ management with known partners
S & W nstitutions  General legislation Contracting and Normalization,
© and cultural-political institutional repetition, and
development entrepreneurship objectivation

Source: Mdllering (2009), pg. 12

By the analysis of the interviews, it is seen that in licensed electricity generation
market the structural elements are shaped by the mechanism of exogenous regulation®. In
unlicensed electricity generation market there are two phases of market formation and in the
first phase exogenous regulation is the dominant mechanism and in the second phase
spontaneous emergence® is the dominant one that shapes constitutive elements. In the
following sub-sections of structural analysis of Turkish SW-E generation market formation,
first of all, the structural elements of actors, networks and institutions are determined at each
market segment level and then, the effects of constitutive mechanisms on the occurrence of

structural components are analyzed.

Constitution of Actors in Licensed and Unlicensed Market Segments

Bergek et.al (2008) define actors as one group of the structural components of the
Technological Innovation System that is composed of the firms along the value chain,
universities and research institutes, public bodies, influential interest organizations (such as
industry associations and non-commercial organizations), venture capitalists, organizations
deciding on standards. Carlsson et. al. (2002) identifies actors as one of the components
(operating parts of a system) such as individuals, business firms, banks, universities, research
institutes, and public policy agencies. On the other hand, Edquist (2011) defines actors as the

organizations such as innovating firms, internal capital markets, stock exchanges, venture

% Exogenous regulation is the mechanism to create a market by the actors outside the system
(Mollering, 2009).

6 Spontaneous emergence is the mechanism to establish market exchanges without the vision of
creating a full market (Méllering, 2009).
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capital funds and firms, banks, individuals, business angels, research organizations and
public organizations. According to Wieczorek and Hekkert (2012), actors are individuals,
civil society, companies (such as start-ups, SMEs, large firms, multinational companies, and
transnational companies), knowledge institutes (universities, technology institutes, research
centers, and schools), government, public policy bodies, NGOs (industry associations) and
other parties such as legal organizations, financial organizations/banks, intermediaries,
knowledge brokers, and consultants. All these specifications about actors are identifying
them as the operating component of the system but their functions in the system and their
contribution to system are not determined clearly. Especially in market formation, each
actor’s contribution is very crucial to understand this formation process in detail for defining
their roles in this process and imposing policy implications. Therefore, in this dissertation,
the economic activity of the actor defines this contribution to market formation process and
the actors are defined through their economic activities in the renewable energy market
formation to understand each actors’ function and contribution in market formation.
Economic activities performed in Turkish SW-E market are electricity generation,
consultancy, supply and regulation, and these economic activities are performed by specific
actors in each market segment. To identify these actors in each market segment, Bergek et al
(2008: 413) offer the methods of “to talk to industry associations, making a patent analysis,
making bibliometric analysis and interviews and discussions with technology or industry
experts”. In Turkish solar and wind energy case, I used the method of interviews with
industry experts to determine the actors and to define their contribution to system through

their economic activities.

In licensed electricity generation, by focusing on their economic activities, the
actors that come together to form the market segment are mainly consolidated in three

groups (Figure 4.1):

(i) Companies: The actors in this group that take part in the value chain of electricity
generation.

e One of the company group is composed of the capital owners that apply for licensed

electricity generation based on renewable sources — electricity generator companies

(economic activity: electricity generation).
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e The other company group is the suppliers that provide needed equipment to the
electricity generators — equipment supplier companies (economic activity: equipment
supply).

¢ Relevant distribution company that issues official opinion concerning the connection
to the grid — electricity distribution companies (economic activity: regulation of
renewable electricity generation in behalf of government).

(i) Consultancy organizations: Actors in this group are engaged in companies, the
government organizations and academic organizations that help licensed electricity
generators to reach the goal of electricity generation in specific ways

e Actors in consultant companies assist the license applicant to mediate the application
for the license and construction of the power plants — intermediary consultant
company workers (economic activity: consultancy).

e Actors in the government organizations make the laws and regulations clearer and
more applicable in the license application and granting — consultant bureaucrats in
government organizations (working in below mentioned public organizations)
(economic activity: consultancy).

e Actors in academic organizations (such as research center and universities) are
engaged in research and development activities that may contribute the license owner
by increasing the efficiency of the technology in power plant - consultant academics
for renewable electricity generation technologies (economic activity: consultancy).

(iii) The public organizations: Actors in this group directly involved in collection,
evaluation and approval processes of the license application (economic activity:
regulation of renewable electricity generation). These public organizations are:

e Turkish Electricity Transmission Company (TEIAS): TEIAS announces the available
capacity of the transmission system to connect solar and wind power plants to the
national grid, evaluates the license applications’ compatibility to the announced
capacities, allocates transmission capacities to licensed power plants, and signs
connection and/or use of system agreements with license holding legal entities

e Energy Market Regulatory Authority of the Republic of Turkey (EPDK): The EPDK
accepts and evaluates pre-license applications for wind and solar energy power plants
and signs the pre-license agreements with the winning participant of the license

tender.
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General Directorate of Renewable Energy (YEGM): The YEGM evaluates the pre-
license applications before tender according to compatibility to the announced power
plant construction field region.

Ministry of Energy and Natural Resources of the Republic of Turkey (ETKB): The
ETKB makes the acceptance of the licensed power plants and issues renewable energy

resource certificate to the power plant owner

Ministry of Environment and Urbanization of Republic of Turkey (CSB):
Management of the procedures of Environmental Impact Assessment (assessment of
positive and/or negative effects of the energy projects on environment)

Ministry of Forestry and Water Affairs of the Republic of Turkey (OSIB):

Management of solar and wind energy potential measurement procedures

Ministry of Food, Agriculture and Livestock of the Republic of Turkey (GTHB):
Evaluation of the power plant construction field whether being cultivation area or not.

*Electricity generator companies
Companies *Equipment supplier companies
*Electricify distribution companies

*Intermediary consultant company workers
*Consultant bureaucracts in government organizations
*Consultant academics in academic organizations

Consultancy
Organizations

* Republic of Turkey Energy Market Regulatory Authority (EPDK)
* General Directorate of Renewable Energy (YEGM)

Public *Republic of Turkey Ministry of Energy and Natural Resources (ETKB)
Organizations * Republic of Turkey Ministry of Environment and Urbamzation (CSB)
* Republic of Turkey Ministry of Forestry and Water Affairs ( OSIB)

* Republic of Turkey Ministry of Food, Agricultre and Live stock
(GTHB)

Figure 4. 1. Actors in Licensed Electricity Generation

In licensed electricity generation, the actors become a part of exchange relationship
in market structure by being subject to policies on antitrust and entrepreneurship through the
mechanism of exogenous regulation (Mdllering, 2009). In this market constitution
mechanism, actors emerge as competing agents in the market space. As in case of German
PV market exemplified by Mbollering (2009) in which “outstanding motor of market

constitution” was the laws and regulations related to renewable energy (pg. 24); in licensed
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SW-EG market segment in Turkey, the details of market constitution mechanism are
attributed to the policies detailed in the legal framework. These policies on entrepreneurship
and antitrust have roots in the implication of the legal framework as asserted by the

interviewees about constitutions of actors in this market segment.

One of the policies on entrepreneurship in licensed renewable electricity generation
market segment was “promoting entrepreneurship for solar energy in energy specialization
zones”. Int. G8 touched upon this policy and pointed out the execution of Konya-Karapinar
Region for this energy specialization zone. Int. G8 is one of the large scale electricity
generators and a distribution license owner in Turkey in addition to being an investor in
technology development activities in solar energy. He indicated that his company decided to
enter this sector via large investment in licensed solar energy market segment due to
government policies to support entrepreneurship in technology development in Konya-
Karapimar Region. According to him, 600 MW solar energy license application in 2013 is
just a beginning and due to the fact that government policies are supporting entrepreneurship
in solar energy, government will announce additional connection capacities in near future.
His company’s main motivation to invest in renewable energy technology development is to
benefit from these new opportunities (for example) in Konya-Karapmar Region®’. On this
issue, Int. G8 asserted that:

Large firms have no other options than growing in licensed renewable electricity
generation. Especially in Konya-Karapinar Region Zone, most of these large firms
bought lands to make investments. Therefore, these firms also have targets to obtain
more than first party of 600 MW solar energy license application. Government has

policies (that are not declared yet) to diffuse renewable electricity by promoting the
entrepreneurial activities in the sector.

According to Int. C18, another policy of entreprencurship is to facilitate the
emergence of resilient investors in RES. Int. C18 talked about the profile of the actors in
license applications and solar energy tenders in licensing process. According to him, these
actors are real entrepreneurs who have strong financial resources and want to be the first
movers in the sectors. Due to this reason, these actors make detailed calculations to figure
out their offers in the tenders not to make mistakes. Int. C18 defended that government

policies and steps lead such entrepreneur profile to emerge in license electricity generation.

%7 In September 09, 2015 in The Official Gazette 27.186.031 m2 are in Konya — Karapinar is declared
as “Karapmar Renewable Energy Resource Area” and in this area approximately 1300 MW solar
power plant can be constructed.
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Int. C18 claimed that in the sector, high participation fees for solar license applications is
seen an obstacle for the construction of power plants, however this is not reasonable for the
sector because:
The investors in renewable energy do not enter the market without making detailed
financial analysis. These high participation fees are given by resilient and well-known
capital owners in the sector and I am sure, if no one wants to hinder the construction
process intuitively, these power plants will be constructed very quickly. I talked to

two-three of these investors and they are planning to start construction as quickly as
possible.

On the other hand, Int. G5 criticized one of government policies (measurement
prerequisite in license applications) that is claimed to be put to legal framework with the
target of supporting the emergence of resilient entrepreneurs in RES. According to Int. G5,
this target is implicitly justified by government authorities, however it is not needed and
other methods can be found to facilitate entrepreneurs to be resilient. As asserted by Int. G5:

Government authorities acknowledge that they are using measurement prerequisite to
distinguish determined investors from hesitant ones. However, to understand this,
different methods can be found, measurement prerequisite is not needed. Even the
government can directly take the money (that is spent for measurement) from the

investor, at least it becomes income for the government, rather than wasted in
imported measurement technologies.

On the other hand, for the policies of antitrust, most of the interviewees mentioned
government policies of decreasing the share of imported fossil fuels in electricity generation
and abolishing their monopolistic power in energy bundle. Int. G13 directly pointed out the
import dependency rates on fossil fuels in electricity generation and claimed that government
policies to increase the rate of renewable energy sources in electricity generation is to change
the dominance of fossil fuels in electricity generation and to abolish the monopolistic power
of fossil fuels in electricity generation. As referring to Turkish Energy Minister, Int. G13
mentioned that “as solar and wind energy licenses are granted at (high amount of such as)
6000 MW at once and they are constructed quickly, Turkey will be less dependent on

imported fossil fuels”.

Moreover, Int. C5 emphasized a different aspect of licensing process. In contrast to
other energy sources in which the power plant capacities are declared at large amounts (for
example one natural gas power plant is 600 MW), in renewable energy the connection

capacities are declared at small amounts in licensed electricity generation and according the
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Int. C5 this is a result of government policies that aimed to develop the sector very slowly on

strong bases and to prevent the sector to be dominated by monopolistic structures.

As seen from these quotations on the emergence of actor profile, as claimed by
Mollering (2009), the actors in licensed SW-EG market segment, actor profiles are shaped
by policies on antitrust and entrepreneurship through the mechanism of exogenous

regulation.

In unlicensed electricity generation, as understood from the data analysis, the
actors come together to form the market segment in two phases and by focusing on their

economic activities, these actors are mainly consolidated in four groups (Figure 4.2):

(i) Companies - The actors in this group take part in the value chain of electricity
generation.

e One of the company group is composed of the electricity subscriber legal entities that
apply for unlicensed electricity generation based on renewable sources - electricity
generator companies (economic activity: electricity generation).

e The other company group is the suppliers that provide needed equipment to the
electricity generators — equipment supplier companies (economic activity: equipment
supply).

e The last company group is the relevant distribution companies that collect the
unlicensed electricity generation applications and evaluate these applications
according to predetermined criteria (of feasibility of the power plant, to be included in
legally permitted areas, eligibility for generation and to be connected to the relevant
system connection point in accordance with eligibility of transformation capacity).
After evaluation, the distribution company decides to accept or reject the application.
If application is approved, the distribution company sends “Connection Invitation
Letter” to the applicant and signs “connection agreement” with the investor of
unlicensed electricity generation 68 - electricity distribution companies (economic

activity: regulation of renewable electricity generation in behalf of government)

5 To define the role of relevant distribution company, I benefitted from Herdem Attorney’s detailed
analysis of unlicensed electricity generation entitled as “Turkey’s Unlicensed Solar, Investment
Opportunities and Application Procedures” (http://herdem.av.tr/turkeys-unlicensed-solar-investment-
opportunities-application-procedures/)
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(@)

(i)

Consultancy Organizations: Actors in this group are engaged in companies, the
government organizations and academic organizations that help unlicensed
electricity generators to reach the goal of electricity generation in specific ways.
Actors in consultant companies assist the unlicensed electricity generation
applicants to mediate the application for and construction of the power plants —
intermediary consultant company workers (economic activity: consultancy).
Actors in the governmental organizations make the laws and regulations clearer
and more applicable in the unlicensed electricity generation applications-
consultant bureaucrats in government organization (working in below
mentioned public organizations) (economic activity: consultancy).

Actors in academic organizations (such as research center and universities) are
engaged in research and development activities that may contribute indirectly to
the investor by increasing the efficiency of the technology in power plant -
consultant academics for renewable electricity generation technologies
(economic activity: consultancy).

The public organizations directly involved in connection of unlicensed power
plant to the grid (economic activity: regulation). These public organizations are:
Turkish Electricity Transmission Company (TEIAS) The TEIAS takes the
power plant projects from unlicensed electricity generation investors who holds
Connections Invitation Letter and evaluates these projects.

General Directorate of Renewable Energy (YEGM) - The YEGM makes
technical evaluation of unlicensed electricity generation applications that are
coming from relevant network operator (This operator can be the TEIAS,
relevant distribution company or organized industry zone electricity distribution
license owner)

Ministry of Environment and Urbanization of the Republic Turkey (CSB)
Directorate of Environment and Urbanizations in each city issues the document
of “Exemption from Environmental Impact Assessment (assessment of positive
and/or negative effects of the energy projects on environment) for unlicensed
electricity power plant”

Ministry of Food, Agriculture and Livestock of the Republic of Turkey (GTHB)

— Directorate of Forestry and Water Affairs in each city assesses the
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appropriateness of the power plant construction field whether being cultivation
area or not.

. Municipalities (in the related power plant application field) approves the
applications for physical and weather conditions for the power plant area

(ii) Real persons: Electricity subscriber individuals that apply for unlicensed
electricity generation based on renewable sources- electricity generator real
persons (economic activity: electricity generation).

=Electricity Generator Companies (electricty subscriber legal

entitites)

*Equipment supplier companies

=Electricity distribution companies

Companies

*Intermediary consultant company workers
* Consultant bureaucracts in government orgarizations
* Consultant academics 1n academic orgamzations

Consultancy
Organizations

Turkish Electricity Transmission Company (TEIAS)
General Directorate of Renewable Energy (YEGM)

el - Republic of Turkey Ministry of Environment and Urbanization (CSB)

Organizations

Republic of Turkey Ministry of Food, Agriculire and Live stock (GTHB)
Municipalities (in the related power plant application field)

Real persons »Electricity subscriber individuals

Figure 4. 2. Actors in Unlicensed Electricity Generation

According to our interviewees; unlicensed electricity generation market segment
formed in two phases. In the first phase, market was formed directly by the policies as
asserted by exogenous regulation. This phase was ended by again a political intervention of
increasing the limit of unlicensed electricity generation from 500 KW to 1 MW. This
intervention created an entrepreneurial opportunity for unlicensed electricity generators such
as to build 1 MW (especially solar energy) power plants side by side and to sell all amount
of generated electricity to related distribution company for commercial purposes (to earn
money) rather than to generate own electricity consumption. By this intervention the second
phase of market formation was started and market formation in this phase was shaped by

spontaneous emergence.
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According to Int. G7, unlicensed electricity generation was supported for self-
consumption at the beginning of the legal framework construction; but due to the lags in
licensed electricity generation and increasing limits of unlicensed electricity generation, “the
goal of unlicensed electricity generation changed and investors have started to construct
several 1 MW power plants to sell the electricity rather than being committed to the main
goal of consumption”. In this following phase, each 1 MW power plant was built as an
unlicensed power plant, but side by side construction format made them to be treated as one
large scale (up to 10 MW) power plant.

During the interview, Int. C21 summarized the development of unlicensed electricity
generation by referring to legal framework (due to her expertise in energy law and
regulations) and asserted that unlicensed electricity generation from renewable sources was
started (realized in the field) in 2007 by the amendment in Electricity Market Law (enacted
in 2001)*. By this amendment, the limit for unlicensed electricity generation was determined
as 500 KW and self-consumption requisite was excluded from the law. In October, 2012,
“Unlicensed Electricity Generation Regulation” was enacted and this regulation defined the
details of power plant construction process. After this date unlicensed renewable electricity
power plants were started to be constructed in the field and realized to generate electricity.
However, as emphasized by Int. C21:

Unlicensed electricity generation is a market segment transformed to a different

form mainly due to obstacles in bureaucracy to substitute licensed electricity
generation.

According to LIDER (2015) database about unlicensed electricity generation power
plants, first projects were realized in 2013. Most of these power plant projects were small
scale power plants mostly constructed for self-consumption. Our interviewee from LIDER

(Unlicensed Electricity Generation Association), Int. C25 mentioned that the first regulation

% About the limits and regulations for unlicensed electricity generation, this statement takes part in
law: “The natural and legal persons who establish a production plant with installed power maximum
at 500 kilowatts based on renewable energy sources, and a micro-cogeneration plant are exempted
from the obligation to obtain licenses and establish companies”.

"0 Adopted in February 2001 and published in the Official Gazette on March 03, 2001, the first
version of Electricity Market Law: 5346 expresses about unlicensed electricity generation that “the
real and legal persons who establish a production plant, in order to meet self-requirements only, with
installed power maximum at 200 KW based on renewable energy sources, and a micro-cogeneration
plant are exempted from the obligation to obtain licenses and establish companies.” Therefore, at this
version, the limit was only 200 KW and exemption from license was just to meet self-requirements
(self-consumption of generated electricity).

123



on unlicensed electricity generation was enacted in December, 2010 but the bureaucracy in
this process hindered the sectoral development until the new regulation was enacted in
October, 2013. After this regulation, according to Int. C25, the real milestone for unlicensed
electricity generation was the enactment of Electricity Market Law (No: 6446) in March
2013 by which the limit for unlicensed electricity generation was increased to 1 MW. This
new regulation was perceived as an entrepreneurial opportunity for investors who wanted to
earn money from renewable electricity generation’' and new power plants construction
format (that is side by side 1 MW power plants) started to diffuse in Turkish SW-EG. Int.
C25 emphasized this enactment and mentioned:

Electricity Market Law (No0:6446), that was enacted in last year (2013), brought many

changes that smooth the way for development of the sector, and this law completed

the details of the unlicensed electricity application process. Compared to 2012 and

2013; in 2014 the applications have exploded, I can say and by November 2014, the
number of applications reached to 5000 in unlicensed electricity market.

After these changes in the legal framework, comparatively large scale power plants
started to be constructed for commercial purposes rather than to generate electricity for self-
consumption in unlicensed electricity generation market segment. Therefore, after October
2013 the second phase of market formation in unlicensed electricity generation market
segment was started through the mechanism of spontaneous emergence of market
constitution. Int. C25 claimed that “the limit for unlicensed electricity generation was

increased from 500 KW to 1 MW and this made electricity investments more feasible.”

In this second phase, in addition to small scale roof-top systems (preferred by
factories on their own roofs), on-field solar power plants started to diffuse’”. Main
motivation of investors in renewable energy field constructions was to use this new
entrepreneurial opportunity. Side by side 1 MW power plants brought a new era in

unlicensed electricity generation market. In this second phase, new actors entered the market

" According to the Law on Utilization of Renewable Energy Sources for The Purpose of Generating
Electrical Energy (No: 5346), real persons and entities generating electrical energy from renewable
energy resources may export their surplus electricity generation to the distribution system and can
benefit from the prices in the Schedule I for a term of ten years. To this end, the electrical energy
given to the distribution system must be purchased by the relevant distribution company holding the
retail sales license.

2 According to most of the interviews, wind energy is not very suitable for unlicensed electricity
generation, hence in Turkey it is not very popular. But unlicensed electricity generation in wind
energy is also supported by government and for this purpose the rate of VAT for wind turbines (up to
500 kW) is decreased to 1% in January, 2015.
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and become a part of exchange relationship by benefitting from entrepreneurial

opportunism.

In unlicensed electricity generation, the actors become a part of exchange
relationship by being subject to policies on antitrust and entrepreneurship through the
mechanism of exogenous regulation in first phase, and by benefitting from entrepreneurial
opportunism through the mechanism of spontancous emergence in the second phase

(Mbllering, 2009).

According to Int. G16, unlicensed electricity generation is proposed consciously by
the government to support each actor to generate its own electricity consumption. This
strategic decision was valid not only for homebased consumption but also for commercial
organizations’ (such as factories) consumption until the exemption limit was increased from
500 KW to 1 MW. However, after this intervention, a new model of electricity generation
arose. According to him, before this amendment in the Electricity Market Law, electricity
generation was made for mainly self-consumption purposes, but after this change that was
perceived as an entrepreneurial opportunity and a new actor group emerged to export the
surplus electricity generation to distribution system and earn money. According to Int. G16,
due to the lags in licensing process in solar and wind energy sectors and new limit for
exemption, unlicensed electricity generation was seen as a substitute for licensed electricity

generation.

Int. G3 mentioned the parallel claims with Int. G16. According to him, before 2013
the development of unlicensed electricity generation was supported by government policies
to facilitate actors to invest in renewable electricity generation, but after 2013 with the
increasing limits of license exemption, unlicensed generation created a new entrepreneurial
opportunity and these power plants were seen as a kind of new medium of investments in
renewable electricity generation.” Furthermore, Int. G6 emphasized self-consumption was
the strongest motive in unlicensed electricity generation at the beginning of the market

formation and claimed that unlicensed market segment was channel to that direction by

7 Here I presented the increasing limits of license exemption from 500KW to I MW as an
“entrepreneurial opportunity”, since the construction of 1 MW renewable power plants has increased
fast after this limit change. Therefore, first effect of this change is the increase in number of renewable
power plants constructed for commercial purposes (to sell all generated electricity in the power plant).
On the other hand, it must be noted that other types of opportunities (such a job creation) or negative
effects (such decreasing the investment in renewable power plants for self-consumption) should also
be elaborated in further studies by investigation of the effects of this limit increase put into force by
amendement in Law No: 6446 in October, 2013.
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public policies, however as the licensed market segment progressed slowly, first of all the

exemption limit was increased then large scale power plants started to substitute power

plants of self-consumption. Int. G6 expressed that:
In unlicensed electricity generation, self-consumption was promoted at the beginning
and this market segment did not start to develop in that way (to substitute licensed
electricity generation). Now, the unlicensed electricity generators construct 1 MW
power plants and sell all the generated electricity to market to earn money. We would
prefer roof-top systems in unlicensed electricity generation but this market segment
develops in different direction. Unlicensed electricity generation has recently started
to impede the development of licensed generation. Because, in an appropriate field for
licensed electricity generation, due to the lack of power plant construction plan and

projections, unlicensed electricity generation projects are being developed and this
field is wasted by (comparatively) small scale unlicensed power plants.

Moreover, Int. S6 underlined that approximately 80 % of new unlicensed electricity
generation power plants were on field power plants constructed for commercial purposes.
According to him, such investments should have been treated as a licensed power plant. One
of the consultant firm’s representative, Int. C18 expressed that his firm, which entered into
renewable energy market in 2011, grew four times recently due to the dynamism in
unlicensed electricity market segment especially after 2013. According to him as the license
applications taken in 2013 were not finalized, in their portfolio there was no licensed power
plant project. He mentioned that this high speed of growth had bases in unlicensed electricity

generation format which substituted licensed one.

According to Int. G13, unlicensed renewable electricity generation was seen as the
beginning and learning phase of renewable electricity generation in other countries such as
Germany, and large scale power plants were constructed following the small ones. However,
in those cases, small scale systems (like unlicensed electricity generation power plants in
Turkey) were seen as the fundamental power plant construction format, but in Turkey
unlicensed power plants are constructed the lands in the form of large scale solar and/or wind
fields like the ones in licensed power plants. Int. C25, from one of the non-profit
organizations, emphasized the cost of power plant construction as the reason for the small
number of rooftop-homebased small scale renewable electricity generation plants. According
to him, a consumer who wanted to generate his own electricity (self-consumption) had to
follow the same application procedure with the large scale unlicensed on field power plant.
So to say, application procedures for 200 KW and 1 MW were the same but due to
economies of scale, the construction cost of large power plants was not that much as small

one comparatively. According to Int. C25, the approval cost of 200 KW power plants was
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almost same with that of 1 MW, and this fact also increased the overall construction cost of
small scale homebased power plants. Int. C3 asserted that as the public organization in
charge of assessing unlicensed electricity application, they were working on a new regulation
that would simplify the application procedure up to power plant capacity of 30 KW and after
this new regulation was enacted, unlicensed electricity generation would again support self-

consumption rather than field application’*.

As seen from these quotations, as claimed by Mollering (2009), in the first phase the
actors in unlicensed SW-EG market segment are shaped by policies on antitrust and
entrepreneurship through the mechanism of exogenous regulation (by direct governmental
policies to support self-consumption in unlicensed electricity generation) and in the second
phase they are shaped by the motivation of entrepreneurial opportunity (brought about by
increasing the license exemption limit from 500KW to 1 MW and construction of 1 MW

power plants side by side.)

Constitution of Networks in Licensed and Unlicensed Market Segments

Bergek et.al (2008) claims that there are informal and formal networks in
Technological Innovation System with different tasks such as to solve specific problems
about technology diffusion, public private partnership, supplying the needed equipment,
university industry relations, influencing institutional set—up and market formation. Carlsson
et. al. (2002) identify networks in the group of relationships (the links between components).
Considering the interdependence between the components of the system, Carlsson et.al
(2002: 234) claim that “system is more than the sum of the components” and these
relationships make the system more adaptable to be set in different circumstances in similar
systems. Edquist (2011) points out networking as one of the key activities in system of
innovation that enables interactive learning among the organizations. Wieczorek and Hekkert
(2012) define “interactions” as one of the structural dimensions of Technological Innovation
System as cooperative relationship between actors and these relationships can be at network
level or individual level. All these network specifications are about the interactions and
relationships between actors in systems. In the context of market formation, networks link
the actors in exchange relationship and in Turkish SW-EG market, the main structural

components that build networks are the associations. Therefore, in this dissertation, the

™ On August 27, 2015 a new regulation for unlicensed power plant up to 50 KW is enacted and the
procedure for small scale power plants are simplified by this regulation.
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emergence of networks are defined through emergence of associations and cooperative

organizations in SW-EG.

In both licensed and unlicensed electricity generation market segments, networks are
common and constituted by the mechanism of exogenous regulation and spontanecous
emergence (especially for the second phase of market formation in unlicensed electricity
generation). In both market segments, most of the networks emerged as a result of policies
on cartels, consortia and association as mentioned by the mechanism of exogenous
regulation. Some exceptions of networks occurred in especially solar energy market
segments (as the second phase of market formation started in unlicensed electricity
generation) which emerged by recurrent interaction with known partner as asserted by the

mechanism of spontaneous emergence.

In SW-EG, the building blocks of networks are the associations. The leading
associations, GUNDER (International Solar Energy Society -Turkey Section) in solar energy
and TUREB (Turkish Wind Energy Association) in wind energy were both founded by the
decision of the Board of Ministers at the beginning of 1990s (1992) in the period of political
rise of renewable energy in Turkey’”. Due to the fact that these association are both founded
by a Minister’s Board Decision, this can be accepted as an evidence for emergence of
networks as a result of policies on cartels, consortia and association. Moreover, these two
associations are in close relationship with the policy makers and they both declare in their
websites that they are working in coordination with the public organizations of the Ministry
of Energy and Natural Resources (ETKB), the Directorate of Renewable Energy (YEGM),
the Turkish State Meteorological Services (MGM) and the Scientific and Technological
Research Council of Turkey (TUBITAK). The interviewee from GUNDER, Int. C9 asserted
that GUNDER represents the International Solar Energy Society by the direct delegation of
ETKB. Representatives from public organizations, research institutions and from industry
are in the administrative board of GUNDER (like TUREB). Int. C9 mentioned that:

We are organizing coordination meeting for industrialist, researchers and public
organizations by the direct initiative of the governmental organizations. Especially
these coordination meetings become the milestones of roadmaps for the development

of renewable electricity generation policies and act as a part of cohesive links between
the actors.

7 The details of the foundation of TUREB is given here: http://www.tureb.com.tr/en/twea/about-twea
(in English, Last access: 07.01.2016) and of GUNDER is given here:
http://www.gunder.org.tr/tarihce/ ( in Turkish, Last access: 07.01.2016).
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Another association in unlicensed electricity generation, LIDER (Unlicensed
Electricity Generation Association) was founded in 2012 after the legal framework about
unlicensed electricity generation was completed. This association is also closely supported
by the public organizations. The representative from LIDER, Int. C25 emphasized this direct
link with the policy makers and said:

Even the name of LIDER is given by the President of the EPDK. The opening
ceremony was made in the EPDK Building and, the Minister of Energy and Natural
Resources, the Director of the YEGM and the Director of the Turkish Assembly
Energy Board also attended to this ceremony. Our first aim is to find out the solutions
via direct contact with policy makers rather than to complain about RES. We are
organizing city events to explain the advantages of unlicensed electricity generation
and to develop the market. We are going to these organizations with policy makers

from the EPDK, the ETKB and the TEDAS, and explain the technical details of this
market segment to the actors with these policy makers.

Therefore, it is clearly seen that these associations were also supported by political
authority as to improve networking activities in SW-EG. These mentioned associations were
founded as a result of direct policies on association in renewable energy. On the other hand,
there were two active networking facility in renewable energy sector apart from these
organizations. One of them is another active association in solar energy, GENSED (Solar
Energy Industrialist Association), and it was founded in 2009 by a specific actor group of
solar energy industrialists. GENSED is the Turkish Representative of the European
Photovoltaic Industry Association (EPIA). This association’s networking facilities are
related to the activities of a monotype member profile made up of industrialists and capital
owners as related to solar electricity generation and the main motivation behind the
establishment of this association is the interactions between the industrialist partners that

know and work with each other.

In addition to associations, another networking activity was founded by a social
media platform, the SolarBaba Platform. The SolarBaba Platform is the most active social
media network that is followed by approximately 200 thousand people and it is a totally civil
society initiative. By this platform, the members could communicate with each other
concurrently about any current agenda of the solar energy sector and come together by
formally organized events (such as conferences, workshops, seminars) and informal
organizations (such as dinners). The founder and the director of this platform is one of the
interviewees (Int. C1) who has had approximately 20 years of experience in renewable

energy sector. Due to this experience, he can establish recurrent interaction with the known
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partners in solar energy sector as asserted by him in construction of the platform as
“feedbacks and demand from the followers and the partners”. The main aim of the platform
is to establish such interactions. By his personal contact, he can establish direct interactions
and links with the actors in the sector and can enlarge the platform. Int. C1 explained the
mission and foundation process of this platform as:
This platform is founded as a company. The title company seems a little bit unpleasant
but it is just for the advertisements. For advertisements, an invoice is needed and
invoices can be issued by companies. Such kind of companies are called non-profit
company in English. There are too many examples of them in other countries, but not
in Turkey. The SolarBaba Platform’s commercial identity is not an association, it is a
non-profit company. But legally it is not valid now in Turkey. In 2007-2008 we were
followed by 10 people, in 2014 number of followers reached to 100 thousand. At the
beginning, there was info-pollution and now it is 20-30 times more. To inform the
actors in the sector, I preferred to share the knowledge with an independent identity
and I founded this platform because it is needed. This platform is followed by almost
all groups in the sector (such as companies, government organizations, researchers). I
am directly involved in solar energy sector since 1996 but the platform has reached to

this level very recently. This is a result of feedbacks and demand from the followers
and the partners of the SolarBaba Platform.

Therefore, in Turkish solar and wind energy sectors, networks are built on the
associations that are directly founded by the mediation of government policies on
networking activity as claimed by the market constitution mechanism of exogenous
regulation. Moreover, civil society initiatives (such as social media platforms’®) complete the
lack of these associations in communication directly with the active actors and establish
interactions with the known partners in the sector and take instant feedbacks from these
actors about changing circumstances and regulations, drafts of laws and regulations and
technological developments as asserted by the interaction with the known partners as

claimed by the market constitution mechanism of spontaneous emergence.

Constitution of Institutions in Licensed and Unlicensed Market Segments

Bergek et.al (2008) identify institutions as culture, norms, laws, regulations and

routines that “need to be adjusted (aligned) to a new technology if it to diffuse” (pg. 413).

76 It should be noted that the role of social media may not be always supportive, since social media
instruments (such as platforms) and digital technologies sometimes may “enclose people in
information cocoons” (Gossart, 2014). Due to the fact that there is a risk of information closure which
is defined as the “reduction of the capacity of the agent to search, locate, sort out, filter, and select
information that might be useful and relevant for him/her” (Gossart, 2014: 149), the limitation of
social media’s positive impact on diffusion of emerging technologies should also be taken into
account.
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According to Bergek et.al (2008), this institutional alignment is not an automatic process and
come in various forms such as policies, standardizations, regulations and directives. Carlson
et. al. (2002) do not directly touch upon the institutions but label attributes as one of the
structural components of the systems. They (2002:234) define attributes as the “properties of
the components and relationships between them which characterize the system”. Edquist
(2011) defines institutions as the rules of the game that draw the borders to the actors in the
system. Edquist (2001:5) identifies institutions as “common habits, routines, established
practices, rules, or laws that regulate the relations and interactions between actors” and
points out patent laws as an example of institutions. According to Wieczorek and Hekkert
(2012:77), institutions are divided into two groups of “hard institutions (rules, laws,
regulations, instructions) and soft institutions (customs, habits, routines, established
practices, traditions, norms, expectations)”’. In Turkish SW-E generation sector, the
institutions are rules, laws, regulations and instructions, like the hard institutions pointed out
by Wieczorek and Hekkert (2012), and the legal framework enables institutional alignment

to the emergence of new SW-E generation technologies.

In both licensed and unlicensed electricity generation market segments, institutions
are common and constituted by the mechanism of exogenous regulation (for the unlicensed
electricity generation these constitutive elements emerge in the first phase’’). In both market
segments, institutions become market institutions as a result of general legislation and
cultural-political development in exogenous regulation. Therefore, in SW-E generation in
Turkey, general legislation is the dominant framework to form institutions and institutional
alignment. For this market segments’ formation, institutional alignment is provided by laws,

regulations and communications given in Table 4.13.

7 In second phase of market formation in unlicensed electricity generation, amendments in legal
framework documents existed but the main body of these documents has not changed.
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Table 4. 13. Legal Framework for Institutional Alignment in SW-EG in Turkey

\

Law on Utilization of Renewable Energy Sources for The Purpose of
Laws Generating Electrical Energy (No: 5346),

v' Electricity Market Law (6446)
v’ License Regulation,
Regulations v' Certification and Support of Renewable Energy Sources Regulation,
v" Regulation on Unlicensed Electricity Generation in Electricity Market,
v Regulation for Technical Assessment of Solar Energy License
Applications,
v Regulation about Solar Energy Based Power Plants,
v Regulation for Domestic Production of Equipment used in Solar Energy

Based Power Plants.

v" Communication of Pre-License Applications for Construction of Wind
Communications and Solar Energy Based Power Plants,

v" Communication about Enforcement of Unlicensed Electricity Generation,
Communication of Solar and Wind Potential Measurement,

v" Communication of Environmental Impact Assessment,

v" Communication on Wind Electricity Generation Applications’ Technical
Assessment,

v" Communication For Measurement in SW-E License Applications

According to the interviewees, institutions in SW-E generation are constituted and
modified in the course of the market development. As the general legislation sets the
framework condition, the rules and regulations are being modified according to mainly
cultural motives and political developments as in the case of exogenous regulation.
According to the interviewees, the most prominent cultural motive that shaped the legislation
process is “to make something up as you go along78”. This idiom was frequently used by the
interviewees to emphasize the changing rules and regulations in the course of the market
development. Int. G15 gave the example of their pre-licensing process in solar energy. Int.
G15 claimed that the EPDK constructed the details of pre-licensing procedures
simultaneously by Int. G15’s pre-license experience. Int. G15 said that:

For the EPDK to confirm the renewable energy power plant projects, there should be a
procedure; but it has not been formalized yet. For this reason we are waiting to take
the pre-license. They have noticed that they need such kind of procedures as they
come across with such needs. For example, we delivered needed documents to take
the pre-license but they wanted them for the second time because the license

regulation changed after our procedures started. The rules are not determined from the
beginning and they are changing with our experience.

Int. C7 also underlined the same cultural motive that resulted in changing rules

during the process. According to him, due to the fact that the procedures were not completely

" In Cambridge Dictionary, this idiom is defined as “to inventa storyor a tune without
thinking before about how it will end”( http://dictionary.cambridge.org/dictionary/english/make-sth-
up-as-you-go-along). This definition is used to express the English version of Turkish idiom “Kervan
yolda diiziliir.”
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designed at the beginning, the government established regulations as the problems were
experienced. As the operations are being practiced and problems are seen; malfunction are
being fixed. According to him, due to this reason “the regulations were changed three times
since 2010 and the last version of unlicensed electricity generation is the third version. The
government is adapting the regulations as the problems are solved.” Int. C10 said that his
company constructed the first small scale power plant and a large group of experts came to
visit their plant to see how they accomplished the technical details of the plant. According to
him, as the bureaucrats saw the details in field on the constructed plant, they could eliminate
the deficiencies in the regulations. Int. G9 indicated that this was a cultural code that Turkish
people were making something up as they were going along. According to him “sometimes,
we are starting without predetermined rules and as time goes by the legislation is being

established”.

On the other hand, Int. C5 underlined the role of political developments in
establishment of institutions during market formation process. She indicated that she has
been in energy sector for 16 years and since 2006 she has been in renewable energy sector
and, during her career the names and the functions of governmental organizations had
changed many times. She claimed that the authority to apply for wind energy licenses
changed four times and its authorization and responsibilities changed as well. These
modification shaped the procedures and regulations. Int. C7 also put emphasis on the same
issue of effects of political developments on constitution of institutions. According to him,
the regulations are changed by political decisions and as a result investors suffer from these

frequent changes in the regulations asserted by the governmental organizations.

Therefore, in Turkish SW-EG, institutions are formed by the legal framework shaped
by general legislation and cultural-political developments as asserted by the market
constitution mechanism of exogenous regulation. The Legal Framework is made up of laws,
regulations and communications. The cultural code of “to make something up as you go
along” is the other factor that shapes institutions in SW-E generation sector. The political
developments that shape institutions are the frequent changes of political authority for

Turkish Renewable Energy Sector.
4.5.2. Second Stage: Process Analysis of Market Formation

In process analysis of market formation, Dewald and Truffer (2012) conceptualize

market formation sub-functions to elaborate the market formation dynamics in
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Technological Innovation Systems by an example from renewable energy sector. In this
study, Dewald and Truffer (2012) identify sub-functions by benefitting from Mollering’s
(2009) processes of market constitution such as innovating, commodifying, communicating,

competing, associating, and institutionalizing.

Following Mdllering’s (2009) clarification of market formation dynamics in six key
processes, Dewald and Truffer (2012:402) group these processes into two sets of sub-
functions of “formation of market segments” and “formation of market transactions”.
Mollering’s (2009) processes of innovating, associating and institutionalizing shape sub-
function of “formation and differentiation of market related to Technological Innovation
System sub-structures (formation of market segments)”. The remaining three processes,
commodifying, communicating and competing shape the sub-function of “formation of
market transactions” (Dewald and Truffer, 2012: 402). In addition to these two sub-
functions, “the formation of user profiles” is added to the market formation analysis to
highlight the constructive part on the user side, determining consumer images, use patterns
and preference structures. These three sub-functions are accepted to co-evolve during the

entire market formation process in technological innovation systems.

For process analysis of market formation in SW-E generation in Turkey, I described
these sub-functions of formation of market segments, formation of market transaction and
formation of user profiles by analyzing the field research. In this description I used the
processes determined by Modllering (2009) such as innovating, commodifying,
communicating, competing, associating, and institutionalizing. The main contribution of this
study was to analyze market formation dynamics from the supply side by the perspective of
renewable electricity generators, rather than from the demand side by the perspective of

renewable electricity users as in above mentioned studies.

Formation of Market Segments:
According to Dewald and Truffer (2012: 403), the sub-function of formation of

market segments focuses on “the specific actor, network and institutions structures
established for selling a specific product variant to an end-user group”. Therefore, the
prerequisites for formation of new market segments are specific actors (including consumers,
producers, consultant, bureaucrats and researchers) involved in market transactions,
networks to support innovative and market transaction activities and appropriate institutional

framework. New market segments emerge when specific actors with appropriate capabilities
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and resources are already located in the market place and perform market exchanges as to be
included in the process of associating, and necessary legal framework is completed by the

process of institutionalizing.

In Turkish case, the field research corroborated that dominant processes that shaped
the formation of licensed and unlicensed electricity generation market segments were
institutionalizing and associating, and innovating as a process does not directly contribute to
market segments formation. Mollering (2009:13) defines institutionalizing as “certain rules
of exchange and the sanctions attached to them are applied across many exchanges and
become taken for granted” and associating as “the process of establishing relationships
between actors that constitute networks, convey status, and work against the anonymity of
markets”. The analysis of the field research give hints about the formative roles of

institutionalizing and associating processes in market segments formation.

Institutionalizing is one of the dominant processes that shape the sub-function of
market segments’ formation in Turkish SW-E generation. One dimension of
institutionalizing process, in which the rules of exchange are applied across market
exchanges repeatedly and become standardized, is learning by doing. According to Int. G3,
SW-EG market segments undergo a process of formation in which the actors are deliberately
moving to become acquainted with the renewable energy sector and to develop a growth
strategy compatible with the government’s growth strategies. Due to the fact that
entrepreneurs are acting to form the market with limited information in an uncertain
environment, Int. G3 defined market segments formation as a “learning process in which the
repeated practices of rules and regulation and recurrent interactions and exchanges between
the actors shape the general framework of the market segment”. Int. G12 also defined the
period since 2007 (when first wind energy license applications were collected), as the
learning process. According to Int. G12, the government chooses to step forward deliberately
not to repeat the same mistakes made in 2007 and to make the rules and the sanctions taken
for granted. According to Int. G12, these deliberate (and sometimes slow) steps are to
institutionalize renewable electricity generation market segments through repeating certain

rules and regulations in renewable energy sector.

Moreover institutionalizing, which formalizes the sector by repeated and certain
rules and sanctions, was pointed out as a requisite for reliable development of renewable

energy sector through analyzing energy sector as a whole. Int. G17, who is one of the most
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experienced electricity generators in wind energy sector, put forward that for development of
the sector, the “big picture” should be examined in detail. By analyzing the big picture, he
meant that specific regulations for renewable energy has to be formulized by taking into
account the specific characteristics of renewable energy in general energy framework.
According to him, standard regulations for all energy sources are not appropriate and a
specific institutional framework should be designed for renewable energy sources by
considering this framework’s effects on general energy outlook. Int. G17 mentioned about
institutionalizing:
The problem is not just to supply increasing electricity demand, or the solution is not
directly to supply the electricity demand by increasing the number of natural gas
power plants. Policy makers should see the big picture and must formulate policies
specific to each energy source. For example to determine the amount of electricity
generation, a natural gas power plant is more accurate than a wind power plant, but
wind energy is domestic source and natural gas is imported. All aspects of energy

balance should be taken into account in energy policy making for the
institutionalization of each energy sub-sector.

Institutionalizing is crucial also for enhancing the role of domestic technology
development in the formation of market segments. Int. G1 and Int. G12, domestic technology
producers, and Int. G2, technology producer with foreign partners, underlined the
institutionalizing process for the robustness of market segments formation. According to Int.
Gl1, as the rules and regulation became certain and applied in all renewable energy
investments, his company could be more aggressive about domestic technology development
for wind electricity generation. Int. G12 pointed out the same necessity for their technology
development projects. He told that his company’s technology development team is working
on two different technology development projects (one of them is about solar energy
technology called “tracker systems” and the other one is about storage technologies). For
these projects, they can find different financial sources of national funds (such as TUBITAK
grants) and international funds (such as EU grants). However, for commercialization of these
projects, he has some reservations because he cannot predict the sector’s future by looking at
the repetition of rules and regulations. According to him, for this purpose institutionalization
efforts are still going on but more achievements are needed (such as finishing the solar
license applications evaluations and certifying small and large scale unlicensed electricity
generation process) to make the rules and the sanctions taken for granted. Int. G2 indicated
the similar points for his company’s growth strategy in Turkish SW-E generation. Int. G2

mentioned that due to his company’s growth strategy in Turkish Renewable Energy Sector,
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in addition to wind energy, the foreign managers of the company decide to apply for solar
energy licenses which was taken in 2013. They put renewable energy targets to fulfill in the
company’s energy portfolio. However, due to the lags in licensing process, the local team of
the company (including. Int. G2) cannot construct new power plants to reach the portfolio
targets. For this purpose Int. G2 proposed a new strategy in renewable energy as:
To reach the company’s renewable energy targets, as the local team we decided to
apply for unlicensed solar electricity generation. However, it was difficult to persuade
the foreign managers because they are not used to substitute licensed electricity
generation in renewable energy with unlicensed one. We have waited so long to report
institutionalization efforts to the head of the company especially. But the sector is
stagnating and time passes against us. Hence we decided to apply for unlicensed
electricity generation. These two models (unlicensed and licensed) of electricity
generation are different than each other. However, we chose to enter unlicensed
electricity generation by necessity. If the process and exchanges were standard and

precise, we would not enter unlicensed electricity generation to reach our company’s
energy portfolio targets.

Associating is the other dominant process that shapes the sub-function of market
segments’ formation in Turkish SW-E generation. Especially in unlicensed electricity
generation market segment that formed in two phases; actors established more intense
relationships to realize the market transactions in an uncertain environment. As mentioned
before, unlicensed electricity generation was carried to the second phase due to malfunctions
in licensing process and as a result of an amendment in law about limits. Int. G13 claimed
that during the emergence of the second phase in unlicensed electricity generation,
relationships between actors played a crucial role. In unlicensed electricity generation, due to
the need for increasing the limit from 500 KW to 1 MW and the need for regulations specific
to small scale home based electricity generation plants, the consultancy companies and
NGOs started to give feedbacks to policy makers. In this process the close relationships
between actors yielded strong synergy that created desirable results of such changes and
regulations in the sector. Int. C15 particularly noted the benefits of these feedbacks from the
actors and these feedbacks’ reflection on their development plans and projections. Int. C15
said:

We have supported many SW-E generation projects. In these financial supports, our
first aim is to facilitate the diffusion of renewable electricity. The support mechanism
can promote increasing awareness but the main motivation comes from the interaction
between the actors and “learning by seeing from each other”. Universities, public

organizations and companies in organized industrial zones hear the advantages of
renewable electricity generation from each other. By this communication and
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interaction, renewable electricity attracts more attention and the market is getting
larger.

Int. C3 also emphasized the same motivation of interaction for the formation of
market segments. Int. C3 is a technical expert and is going to the acceptance protocols of
unlicensed power plants on factory roof-tops or on fields in organized industrial zones. In his
visits, he noticed, besides the plant owner, many other people are coming from near factories
to learn more about the renewable energy power plant. According to him, these interactions
teach the advantages and benefits of renewable electricity generation to the potential
investors in renewable energy. Int. C3 asserted that:

The old limit for unlicensed electricity generation, SO0OKW, is seen as insufficient, but
as the limit is increased to 1 MW investors started to apply to construct the power
plant for commercial purposes. As they heard from each other, more investors started
to be interested in renewable energy. This was a learning process for us, for all actors
in the sector. The consultancy companies, public organizations, distribution companies

and investors are all learning in this process and they are learning from each other. By
this way, the market is forming.

Therefore, from the field research it is seen that institutionalizing and associating are
the main constitutive processes of market segments formation in Turkish SW-EG. Especially
licensed electricity generation market segment is shaped by institutionalizing and unlicensed
electricity generation market segment is shaped by associating. The significant dimensions
of institutionalizing process for the market segment’s formation are found to be learning by
doing, analyzing the energy sector as a whole and supporting domestic technology
development by decreasing uncertainty through determining rules and regulations clearly.
On the other hand, associating mainly emerges by the interaction between the actors

(especially the investors) and feedbacks taken from the sector.

Formation of Market Transactions:

The other sub-function of market formation is the “formation of market transaction”
which is related to “exchange relationship between supply and demand for the end-products”
(Dewald and Truffer, 2012: 403). In this sub-function, the key processes of Mollering (2009)
are commodifying (to allow the product to be comparable and tradable through repeated
exchanges between buyer and seller governed by formal and informal rules), communicating
(interaction between the actors) and competing (co-presence of different producers and

suppliers in a given market context).
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The field research corroborated that in Turkish solar and wind energy based licensed
and unlicensed electricity generation market segments, market transactions are being formed
by the dominance of competing and communicating processes respectively. Mdollering
(2009:13) defines competing as “the structural condition of competition (i.e. multiple actors
having a vying interest in making exchanges) and the spirit in which market exchanges are
initiated and performed” and communicating as “making facts relevant and available to

market actors, who then interpret and act on them”.

According to the field research, market transactions in licensed electricity generation
was formed through the process of competing. Renewable energy based licensed electricity
generation stands on the legal framework that regulates the licensing process in Turkish
energy sector. According to the legal framework, for granting SW-EG licenses, tenders are
performed if there are more than one application to the same electricity connection point.
The tenders are the structural cornerstones of competing process in license granting and
principally tenders shape the market transactions in this market segment. As detailed before,
tenders are performed by the contribution fee offers of license applicants and these offers
were very high especially in solar energy license tender made in 2015. In the field research,
especially interviewees from the for-profit organizations expressed that the competition
between the license applicants shape the market transactions, due to the fact that contribution

fees constitute large part of the power plant investment costs.

According to Int. C4, during the collection of the wind electricity generation license
applications in 2007 and collection of solar electricity generation license applications in
2013, there was excess demand’ and this demand prepared the competitive environment in

license tenders. Specifically high levels of contribution fee* offers (the highest contribution

7 In 2007, there was no cap and about 78.000 MW applications were collected for wind energy. In
2013 the cap was 600 MW for solar energy and about 9000 MW applications were collected for solar
energy.

% In solar energy, the applicant who offers to pay highest contribution fee per MW of constructed
power plants is chosen as the winner, in wind energy the applicant who offers to pay highest
contribution fee per KWh electricity generated in power plant is chosen as the winner. Therefore,
participation fees are different for SW-EG.
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fee was given in Van Region and Malatya Region and it was 2,960,000 TL*' per MW) in

solar energy license tenders underpinned the competition in market transactions of licenses.

Int. G1 implied that, due to the fact that his company had also license application, he
was following the tenders and he was surprised about the participation fee offers. According
to him the investor, who had made feasibility studies before application, would not have
increased the offers to that levels. High participation fees extended the pay-back periods of
renewable energy investments and they were not rational. However, Int. C21 did not agree
with Int. G1 on this issue. According to her, these participation fees determine the real values
of the renewable energy based electricity generation projects and, whether seen as irrational
or rational from outside, these are determined by the preferences of investors in the sector.
Therefore, according to Int. C21 this behavior of the investor shaped the market transactions
in licensed electricity generation. At that point, more important than the fees, Int. C21
claimed that the government must take all needed measures to guarantee the construction of
these power plants at the end of the day and to ensure the market transactions are carried out

in a competitive market environment.

Int. G12 agreed on this issue with Int. C21. His company won one of the first tenders
in solar energy with a reasonable participation fee offer (67,000 TL per MW) in Erzurum
Region. However, according to him, the participation fee offered in the second tender
(827,000 TL) in Elaz1g Region was more representative than his offer. He said:

In other solar energy tenders, I think the participation fee offers may reach to 1 million
TL, because in those regions more powerful investors like Sabanci, Zorlu and Calik

Groups will enter the tenders and the competition between them will determine the
nature of transactions in solar licensing process.

Int. C1 also judged participation fee offers from the perspective of competitiveness
and explicitly asserted that he could talk many of the applicants** that planned to offer high

fees and that had strong feasibility studies and could find cheap investment credits to finance

¥ To see the contribution fees offered by the winners in solar energy license tenders, check:
http://www.TEIAS.gov.tr//duyurular/GES_ YARISMA TUM_PAKETLER.pdf (Last Access:
20.10.2015)

82 As I followed from the platform, after the tenders finished he could talk to winners. Examples of
short interviews with the winners of the tenders can be reached from
http://www.solarbaba.com/haber/res-anatolia-guneste-ne-hedefliyor and
http://www.solarbaba.com/haber/ges-yarismasini-kazanan-baltech (Last Access: 30.10.2015)
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power plant construction. Int. C1 expressed that “approximately 9000 MW application for
600 MW solar license granting is a proof itself for the importance of competitiveness in

renewable energy market”.

According to the field research, in unlicensed electricity generation market segment,
market transactions were formed through the process of communicating. Market formation
of unlicensed electricity generation in two phases is a direct result of this finding. According
to the actors from non-private sector responsible for regulation and from private sector
responsible for electricity generation), the improvements in SW-E generation market
segments® carried unlicensed electricity generation from first phase to second. During this
change, close interaction and communication between the actors led unlicensed electricity
generation market transactions to form in this way. According to Int. G7, this
communication started by the steps taken by the government such as increasing unlicensed
electricity generation limit and retarding licensing process; and the actors in the sector took
the messages and repositioned themselves as to make new investments. Int. R1 asserted that
the energy regulation authority is steering the energy sector by using incentives. She asserted
that re-arrangements in legal framework are made after taking feedbacks from the market
and this could be possible by close communication with the actors in the sector. Int. R1
mentioned that:

Regulation means giving signals to sector and steering the investors rather than giving
directions to them. For the sake of argument, the regulatory authority strategically can
support wind energy primarily, and can choose to wait for technological advancement
to support solar energy. For this strategic choice to be understood by the sector, the

authority can use incentives as tools to direct the investors to wind energy instead of
solar energy.

Int. C3 noted that the re-arrangement in legal framework created the expected
feedback in the sector and increased demand for unlicensed electricity generation for

commercial purposes. He claimed that rather than supplying self-consumption of electricity,

% These improvements aforementioned in other chapters can be summarized as follows: The need for
electricity generation was increasing and solar and wind based electricity generation became
alternative to supply increasing electricity demand. Due to the fact that solar and wind energy based
electricity generation technologies were emerging technologies, investors prefer to wait for
construction costs to decrease at the beginning of the market formation. Moreover, license granting
processes could not be finished in accordance with the expectations of the actors and as a result the
actors started to search for new alternatives to benefit from the new opportunities in renewable
electricity generation. Additionally, there are also changes in legal framework that increased
unlicensed electricity generation limit from 500 KW to 1 MW and no obligation for self-consumption
in unlicensed electricity generation.
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the actors would start to construct the power plants for selling all electricity generated in the

sector. He said that:
As I can see, the regulatory authority allowed unlicensed electricity generation to be
formed by commercial purposes. The authority does not block side by side 1 MW
application in unlicensed generation and does not put any criteria not to accept such
applications. Yes, this is not compatible with the purpose of unlicensed electricity
generation but the government led the investors who want to construct unlicensed
power plants for commercial purposes and the actors took the message and saw this
investments profitable. Due to the fact that investors can benefit from the feed-in
tariffs of 13.3 US Dollar cent/KWh for the first 10 year of operation under current

legislation, these investments become profitable for the actors who want to be active
in renewable electricity generation sector.

Therefore, from the field research it is seen that in licensed electricity generation
market segment, the process of competing shapes market transactions through the method of
licensing. In this method, licenses are granted to the winner of the tenders and this winner is
the one that offers the highest contribution fee to the government. For this reason, the tenders
necessitate competition between the applicants and this competition shapes the nature of
market transactions in licensed electricity generation. On the other hand, in unlicensed
electricity generation market segment, the process of communicating shapes market
transactions. The feedbacks taken from the actors, and reactions given to the feedbacks shape

the market transactions in two phase development of market formation.

Formation of User Profiles:

In renewable energy sector, specific consumer groups are more available and open
for innovative products than the rest of the society. For this reason, the demand side is also
very critical for market formation in the development and dissemination of emerging
technologies. Therefore, formation of user profiles is denoted as another sub-function of
market formation in this context (Dewald and Truffer, 2012). User profiles are formed when
the technology users develop preferences as exposed to new products or as they domesticate

new technologies.

The user profiles formation is based on preferences that influence renewable energy
market formation. In literature, there are examples of renewable energy cases such as
German solar energy case in which the user preferences and profiles shape the market

formation process through the formation of market segment (Dewald and Truffer, 2011)*.

% As can be seen in theoretical framework, by focusing on user preferences and profiles; Dewald and
Truffer (2011:290-293) identify different market segments for photovoltaic applications in Germany
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On the other hand, Turkish renewable electricity generation sector is following a different
path than the examples in the literature. According to field research, Turkish energy sector is
experiencing a transition period in which the role of government is becoming “a regulator”
rather than “an energy producer”. Most of public sector’s responsibilities about energy
production are being transferred to private sector. In such an environment, energy supply
side is under construction and due to this transition, consumption side is still under control of
government. Therefore, in this dissertation, the focus of analysis is to elaborate market
formation from the supply side with renewable electricity generation perspective rather than

from the demand side with renewable electricity consumption perspective.

In this respect, the diffusion of renewable energy technologies in Turkish SW-E
generation sector is examined different than other cases of renewable energy technologies
diffusion that mentioned in the theoretical framework. Due to the fact that the re-
structuration of the government’s role in energy sector is onset, it has reflections on
renewable energy sector as becoming dominated by government’s activities on electricity
generation. Therefore, by a supply side analysis, the only user profile of renewable energy
based electricity generation (in general electricity generation) seems to be the government,

because only the government buys electricity generated based on renewable sources.

For the generation of renewable electricity, there are two methods, licensed and
unlicensed electricity generation. In licensed renewable -electricity generation, the
government grants licenses to renewable energy power plant owners. In unlicensed
electricity generation, if the power plant owner generates electricity more than his
consumption, he exports this surplus amount to the distribution system and can benefit from
the prices determined in Law No: 5346 for a term of ten years. Unlicensed electricity
generators cannot sell their surplus electricity to third parties other than the government due
to the fact that, bilateral agreements (such as power purchase agreements) are not possible
for unlicensed generators according to the Law No. 6446 and the Law No. 5346 (Gozen,
2015). Int. R5 summarized the basic pillars of licensed and unlicensed renewable electricity
generation and expressed the formation process of the user profiles by touching upon the
electricity trading in these two market segments:

In licensed electricity generation, a legal entity must apply to the EPDK to hold a
generation license called “Renewable Energy Resource Certificate" (RES Certificate)

such as MS1: Centralized PV power systems, MS2: Small scale homeowner systems, MS3: Large
scale roof mounted system, MS4: Civic Corporate solar systems.
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to purchase or sell the electricity generated from renewable energy resources in the
domestic and international markets. In unlicensed electricity generation, both legal and
real entities can apply to generate electricity in renewable energy power plant. In
licensed electricity generation, electricity generated in the power plant can be traded in
the energy market. There are many trading ways such as to sign bilateral agreements
with third parties to sell the generated electricity, or to make electricity trading in day-
ahead markets, daily markets or stabilization & reconciliation markets, or by being
subject to RES Support Mechanism. However the last consumer, as the user of
electricity, does not know the source of electricity (whether it is natural gas or solar
power). Therefore in licensed electricity generation, the user consumes the electricity
generated by the energy producer who has renewable electricity power plants in his
energy portfolio and that user does not use directly the electricity generated in
renewable energy power plant. In unlicensed electricity generation, the alternatives are
not that much various. Policy makers say that you can establish unlicensed power
plant for your own electricity consumption and if you export your surplus electricity
generation to the distribution system, you can benefit from the RES Support
Mechanism. There is no trading and no marketing for this excess electricity. This
excess electricity is bought by the suppliers in energy market and this is regulated by
law.

As summarized by Int. RS, in licensed electricity generation, user profiles are being
formed during the electricity trading in above mentioned trading options. However, it must
be noticed that as the smart grid is not available in Turkey and the electricity system is
constructed as a “network system” as called by Int. RS, the user profile is shaped by the
government’s preferences due to the direct control of the government on energy production
and distribution system. Int. R5 asserted that in licensed electricity generation, on behalf of
government, the private sector-owned power plants generated electricity and government
bought all electricity generated from these power plants and transfers to privatized
distribution companies to transmit the end-users (electricity consumers). Therefore, in both
of these methods of renewable electricity generation, the only electricity user (which could

directly buy from the power plant) is the government.

As mentioned by Int. C1, Int. C4 and Int. C21, due to the fact that bilateral
agreements between the electricity generator and end-user in unlicensed electricity
generation are not legal, the user-profiles, likewise in solar energy case of Germany, could
not be formed in Turkish SW-E generation and the only user becomes the government. Int.
C1 complained about the absence of bilateral agreements in unlicensed electricity generation
and pointed out the government as the only user:

There are many 1 MW unlicensed electricity generation application and the investors

want to construct the power plant. For 10 years, they want to earn money for 13.3
dollar cent/KWh per month by charging bill for the income. But to whom they are
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charging? To distribution company. Where does the distribution company take
money? From government. Government gives the permission for construction of
power plant, the government supports renewable electricity generation and again
government buys the electricity generated in the power plant. Due to the fact that there
is no bilateral agreements in Turkey (it is called power purchase agreement in USA),
the only user becomes the government. However, if there were bilateral agreements,
an investor and the hotel owner could sign an agreement. Investor could construct 1
MW power plants to finance a power plants in the roof of the hotel. Hotel owner could
generate electricity for the investor and investor could pay more than 13.3 dollar
cent/KWh (the price of electricity paid by the government under normal regulation) to
hotel owner and hotel could sell more electricity to the investor. Transaction could
become more profitable for both parties in this situation. So, the government shall be
removed from unlicensed electricity generation.

Accordingly, as the renewable electricity generation sector in Turkey is examined by
a supply side analysis, it can be seen that the user profiles do not mature yet and are not

diversified much. The only user is the government due to the lack of bilateral agreements.
4.5.3. Third Stage: Functional Analysis of Market Formation

Bergek et. al. (2008) defines “market formation” as one of the functions that
determine the overall performance of emerging technologies diffusion in Technological
Innovation System. The market formation is described in Technological Innovation System
framework as passing through steps from nursing over bridging then to mass markets. In this
dissertation context, as identified by Bergek et. al. (2008:416), for the functional analysis of
market formation, [ assessed the phase of market formation whether being nursing, bridging
or mass market phases by examining these phases’ main features to understand how market
formation contributes overall performance of Technological Innovation System in Turkish

SW-E generation sector.

For this purpose, by touching upon the features of each market formation phase, 1
identified phases of Turkish market formation. Dewald and Truffer (2012: 405-406) claim
that in nurturing phase the sub-function of market segment formation is predominant and the
processes of market transactions formation are at the beginning. They argue that learning and
coordination depend on close interaction between actors (associating) and communication
between the actors is critical for success of new technology. Markets are dominated by
uncertainty. In this market formation phase, pioneering movers and intermediary actors play
important role to make new technological developments more meaningful. The environment

is open for variety creation in technological design.
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When the markets shift toward bridging markets, market transactions become clear
where the new user segments and product variants appear. In this phase, the processes of
commodifying and competing become regular and start to change the market formation as a
whole. As a result, market volume expands and product configurations diversify. In maturing
into a mass market, the diffusion of new technology becomes apparent and the overall
market becomes homogeneous. In this phase, market transactions are formed concretely, and

broader consumer segments and price-based competition are prevalent.

In Turkey, SW-EG market formation has basic peculiarities that match with the main
features of nurturing phase in market formation. First of all, from the field research it is seen
that in Turkish SW-E generation, market segments are still forming and this formation
process has not been accomplished yet. License process in solar energy has just been
completed in May, 2015 and the pre-licenses have not been granted yet. In wind energy, for
the granted licenses in 2007, all power plants have not been completely established yet.
Unlicensed electricity generation regulation is still under construction®. As can be seen from
the above mentioned section of market segments formation, unlicensed and licensed
electricity generation markets are still under construction due to the uncompleted
institutionalization effort. Int. C21 gave an example about this construction efforts and
asserted that:

In Turkey, for example a free consumer® can choose his supplier and this eligibility
limit will be decreased to 0 by compatibility with the EU laws. However, giving this
right to consumer is not enough, the application procedure must be regulated and
clarified for free consumer to be institutionalized. Therefore, appropriate conditions

must be provided for free consumers to choose their suppliers in renewable energy
sector.

Moreover, in Turkish solar and wind energy sectors, learning and coordination

depend on close interaction between actors as in the nurturing phase of market formation.

% The last modification was announced in October 2015 to change Electricity Markets Unlicensed
Electricity Generation Regulation. The announcement to take the feedbacks can be reached
http://www3.epdk.org.tr/index.php/tum-duyurular/18-elektrik-duyurular/2040-elk-taslak-ynt-
lisanssizelkuretim26102015 (Last access: 03.11.2015)

% Free consumer is the consumer that consumes electricity more than an eligibility limit and can
select his electricity supplier. According to Gézen (2015), for 2014 eligibility limit is set to 4500
KWh by EPDK.

146


http://www3.epdk.org.tr/index.php/tum-duyurular/18-elektrik-duyurular/2040-elk-taslak-ynt-lisanssizelkuretim26102015
http://www3.epdk.org.tr/index.php/tum-duyurular/18-elektrik-duyurular/2040-elk-taslak-ynt-lisanssizelkuretim26102015

Due to this reason, the formation of unlicensed market segment has been shaped by the
process of “associating”. In the second section (process analysis of market formation), by
the examples from the field research, I claimed that especially in unlicensed electricity
generation market segment; actors establish more intense relationships to realize the market
transactions in an uncertain environment. In this two-stage market formation, particularly
during transition from the first phase to the second, such learning and coordination, which
depend on close relationship between actors, played a crucial role. As asserted in process
analysis, the breakthrough from one phase to other mainly emerges from the interaction
between the policy makers and the electricity generators who demand large scale unlicensed
electricity generation. As a result, after amendments in Renewable Energy Law and
Electricity Market Law, this became possible. Therefore, this could be accepted as another

evidence for Turkish SW-EG market to be in nurturing phase.

Another prominent feature of Turkish SW-E generation market formation is the
existence of uncertainty. This uncertainty was created by recent developments in renewable
energy sector. In 2007 wind electricity generation license applications were collected and
approximately 10 GW of wind power plant licenses were granted. However, as of January,
2015 about 3.5 GW of power plant has been established®’ and the remaining power plants
have not established yet. Moreover, some of the licenses were cancelled for the project that
could not meet the requirements by the deadline of May, 2014., It is still unclear whether,
instead of these cancelled license capacities, there will be new license capacities to be
announced or whether these licenses are to be granted to other projects. Int. G17 explicitly
mentioned that in 2007, his company applied for a wind power plant license in the Aegean
Region, but could not win the tender because his company’s contribution fee offer was less
than the winner. As expressed by him:

In wind energy licensing process, we apply according to our financial strength and
feasibility studies. However, the only criteria for winning the tender is to give the
highest offer. No one asks for the financial strength, a substantive feasibility study, the
technical workers profile, past experience in RES. Nothing! Only tender criteria is the

contribution fee. For example our company entered a tender in 2007 for a power plant
in the Cunda Island, but another company won the tender. Today, its license has been

87 Turkish Wind Energy Statistics Report (2015) was published by TUREB (Turkish Wind Energy
Association). This report can be reached from
file:///C:/Users/user/Downloads/turkish%20wind%20energy%?20statistic%20report%20%20january%o
202015.pdf (Last access: 02.11.2015)
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cancelled and that power plant cannot be established now due to the capacity
inconvenience for the region. Moreover, the future of that capacity is still unclear.
However, this should have been organized differently. The criteria should have been
determined before the applications were collected. If these applications had been
organized better, these power plants may have been established and electricity could
have been generated. That much uncertainty is very bad especially for foreign
investors in Turkey. For 2023, the target of 20 GW of wind power has been
determined but the investors cannot foresee that this target can be reached or not. It is
the same for solar energy. In 2013, applications were collected for 600 MW and
according to Renewable Energy Law; these applications would have been finalized
until the end of 2013. However, they could not be finalized. In December, 2014 3000
MW solar energy capacity was declared but there is no roadmap for that construction.
That much uncertainty is harmful for the diffusion of the technologies.

Int. G7 also pointed out the uncertainty in unlicensed solar energy market. He said
that his company cannot plan to enter the sector, because the managers cannot be sure
whether the obligation of self-consumption®® will be imposed to unlicensed power plants or
not. Moreover, he mentioned that “...after 10 years what will happen to generated electricity
is not also very clear. Therefore, we cannot dare to enter unlicensed renewable electricity

generation.”

As the last feature of nurturing phase, Dewald and Truffer (2012) claimed that
intermediary actors play important role to make new technological developments more
meaningful, and communication between the actors is critical for the success of new
technology. This was also valid for the Turkish case, because the role of consultancy actors
is critical especially in technology development activities. As clearly seen from the first
section of the profile study, these intermediaries are very active in market formation and
hence in the diffusion of SW-E generation technologies. These intermediary actors are
namely the EPC firms that bring together the equipment suppliers and investors, the
bureaucrats as the source of knowledge for application of rules and regulations, NGOs and
civil society representatives as the bridge between the actors in network building, the
academic organizations that were directly involved in renewable energy technology
development activities. The role of the government as the primary renewable electricity user

was the last property that showed the market formation was in nurturing phase.

Therefore it is seen that, market formation of SW-E generation in Turkey is in the

nursing phase. By looking at this, I can claim that the diffusion of emerging SW-E

% If it is legalized by law, renewable energy power plant owner must consume some part of electricity
generated in the plant.
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generation technologies is at the beginning and mainly is being shaped by each market

segments’ formation.

Summary:

Market formation in SW-EG is analyzed in this section. The framework which is
used in this analysis includes structural analysis, process analysis and functional analysis. At
the first level, structural analysis is made to identify actors, networks and institutions at the
level of self-contained market segments of licensed and unlicensed electricity generation
based on solar and wind energy sources. At the second level, process analysis is made to
assess licensed and unlicensed SW-EG market segments’ stage of development and their
mutual interdependence by market formation sub-functions. Different than other studies,
here market formation is analyzed from the producers’ perspective rather than from the
users’ perspectives. At the third level, functional analysis is made to evaluate the

contribution of each market segments to overall Technological Innovation System of Turkey.

At the first level, structural components (actors, networks and institutions) of market
segments are determined. In licensed electricity generation market segment, actors are
companies (electricity generator companies, equipment supplier companies and electricity
distribution companies), consultancy organizations (Intermediary consultant company
workers, consultant bureaucrats in government organizations and consultant academics in
academic organizations) and public organizations (EPDK, YEGM, ETKB, CSB, OSIB and
GTHB). In unlicensed electricity generation market segment, actors are companies
(electricity generator companies-electricity subscriber legal entities, equipment supplier
companies and electricity distribution companies), consultancy organizations (Intermediary
consultant company workers, consultant bureaucrats in government organizations and
consultant academics in academic organizations), public organizations (TEIAS,YEGM,
CSB, GTHB and Municipalities in the related power plant application field) and real persons
(electricity subscriber individuals). Networks in both market segments are associations and
cooperative organizations in SW-E generation (such as GUNDER, TUREB, GENSED,
LIDER, and SolarBaba Platform). Institutions in both market segments are general
legislation (made up of laws, regulations and communications), cultural code of “to make
something up as you go along” is the other factor that shapes institutions in SW-EG sector
and the political developments of the frequent changes of political authority for Turkish

Renewable Energy Sector. These structural elements are constituted through the mechanism
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of exogenous regulation in licensed electricity generation market segment. On the other
hand, unlicensed electricity generation market segment is formed in two stages and the
structural components are constituted through the mechanism of exogenous regulation in

first stage and spontaneous emergence in the second stage.

At the second level, processes (innovating, commodifying, communicating,
competing, associating, and institutionalizing) that constitute market formation sub-
functions (of formation of market segments, formation of market transaction and formation
of user profiles) are elaborated. For the formation of market segments, from the field
research it is seen that institutionalizing is the main constitutive process in licensed
electricity generation, and associating is the main constitutive process in unlicensed
electricity generation. Institutionalizing process encompasses learning by doing, analyzing
the energy sector as a whole and supporting domestic technology development by decreasing
uncertainty through determining rules and regulations clearly. On the other hand, associating
encompasses the interaction between the actors (especially the investors) and feedbacks
taken from the sector. For the formation of market transactions, from the field research it
is seen that competing is the main constitutive process in licensed electricity generation,
and communicating is the main constitutive process in unlicensed electricity generation.
Competing mainly refers to the tender regulations in licensed market segment.
Communicating mainly refers to the formation dynamics of unlicensed electricity generation
in two phases of market development. For the formation of user profiles, it is seen that in
Turkish renewable electricity generation, the user profiles do not mature yet and are not

diversified much. The only user is the government due to the lack of bilateral agreements.

At the third level, by the functional analysis it is seen that market formation of SW-
EG in Turkey is in the nursing phase. Hence, the diffusion of emerging SW-EG
technologies is at the beginning and shaped by sub-function of market segments formation.
In this phase, Turkish market is dominated by uncertainty, learning and coordination depend
on close interaction between actors, government as prime mover is dominant, the product
variation is not much (but the environment is open for variety creation in technological

design) and commercialization has not be succeeded in established market structure.

4.6. Public Policies and Market Formation
For the end of public policies and market formation, during the interviews I ask

questions about the effects of policies in market formation, purposes of these policies and
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policy proposal of the key actors. The data in this section is collected and reported as an
example for policy design process. In this section, the effects of public policies on market
formation are examined to find out the policy aims. The purposes of the policies are asked to
determine the policy targets for diffusion process. Policy proposals recommended directly by

the key actors are compiled to determine the policy tools to reach the targets of the policies.
4.6.1. Public Policies and Market Formation Relationship

In the investigation of the renewable energy policies’ effects on market formation
process, there were 21 different answers derived from the open coding of the interviews.
Among these answers, the most frequently stated factors that were indicated by both for-
profit and non-profit organizations were “the effects of policies on domestic production of
renewable energy technologies”, “interaction between the construction of legal framework
and market formation” and “the effects of renewable energy policy making process on

market formation”.

In most of the interviews, domestic production of renewable energy technologies
used in the construction of renewable energy power plants especially during the first phase
of market formation process was mentioned most frequently. It was emphasized that if
domestic production is the priority for development of renewable energy sector and the
market formation in renewable electricity generation is intended to be built upon the
construction of renewable energy power plants by using domestically produced technology,
such model of market formation based on domestically produced equipment must be
designed by government policies with clear targets like in China or Germany. Int. G7
mentioned that China prioritizes the development of domestic renewable energy
technologies and for this purpose the Chinese government makes technology firm
acquisitions to transfer know-how and starts to produce domestic technology in China. Int.
G7 expressed that “by firm acquisitions and hence know-how transfer, China started to
produce domestic renewable energy technologies, then became a global power in renewable
energy sector.” Int. G8 emphasized the role of government policy for developing domestic
renewable energy technologies and mentioned that last year his company started a research
and development project with three partners and has been granted a government funding for
this project. He asserted that at the end of this project, the project consortium will construct a
power plant in which 100% domestically produced equipment are used and this power plant

will be constructed by public procurement. As being the private sector partner that makes the
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investment for domestic technology production factory, Int. G8 noted that, his company puts
domestic renewable energy technologies development as a strategic target in company’s
business plan mainly due to this government support. In parallel to this strategic target, Int.
G8 expressed his company’s preparations as:
For the development of domestic renewable energy technologies, we bought a foreign
firm’s production lines and we have established the factory. In the next step we will
increase the production capacity and our factory will be the biggest one in Turkey.
Our first target is to produce the equipment we need for our projects and then we will

supply the equipment demand of domestic producers. And then we will export to
abroad, to countries in the South Africa or MEA (Middle East and Africa) Region.

Int. S6, as another domestic equipment supplier, stated that supportive government
policies are very critical to increase the role of domestic products in renewable electricity
market formation. He also mentioned that, as being an active member of a non-governmental
organization (of a solar energy association) he struggles to mold public opinion about
increasing the rate of domestic equipment in new power plant constructions. Int. S6 also
added that new announcement for licensed solar electricity generation in Konya-Karapinar
Region will also support this trend. Int. C1, an expert who has been following the RES for a
long time, claimed that for designing the government policies to support the usage of
domestic technology in the renewable electricity market formation, the targets must be
determined very clearly and the factors of competitiveness, using good quality products in
the power plants and the research and development for new products. On the other hand, Int.
C1 criticized the method of existing domestic production support policies by which
technology developers are indirectly supported.® According to him, if domestic production
is put as a policy priority for Turkey, the method of support must be designed by directly
considering domestic technology producers, as well as their competitiveness in the sector. As
experiencing domestic technology development, Int. S1 reported that his company is
developing 100% domestic wind energy turbine and to be successful in emerging technology
case domestic production should be supported by the long term and target-oriented policies.
He exemplified this target-oriented policies such as the use of domestically produced
equipment at certain amounts in each new renewable energy power plant or in the

demonstration projects of renewable power plants in governmental organizations’ buildings.

% According to the Law on Utilization of Renewable Energy Sources for the Purpose of Generating
Electrical Energy (No: 5346), if an equipment used in the renewable energy power plants of license
holders is produced domestically at a rate of minimum 55% of the whole equipment, electricity
purchase price is to be increased by 5% in addition to 13.3 dollar cent /KWh for a term of five years.
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Int. S1 further claimed that if these policies are not designed in this fashion, they do not work

well and might affect market formation negatively.

The second topic that was most emphasized in the interviews was interaction
between the construction of legal framework and market formation. As elaborated in
market formation; preparation and application of legal framework play critical role
especially as an emerging technology case (Jacobsson and Lauber, 2006). Int. C12 and Int.
G4 asserted that the deficiencies in the preparation of a legal framework affect market
formation in renewable electricity generation negatively. Int. C12 gave the example of
putting measurement prerequisite for solar energy in the Renewable Energy Law and
claimed that this prerequisite is put there due to the lack of reliable information about the
solar energy potential in Turkey. He explained the preparation period of the GEPA (Solar
Energy Potential Atlas) that shows the solar energy potential in Turkey. The data in this atlas
was generated by using a software rather than the real data accumulated in Turkish
Meteorological Services. Therefore, according to him, due to the fact that solar energy
potential in Turkey was not worked scientifically in preparation of the GEPA, measurement
was put as a prerequisite to law. On this issue, he further added that:

The GEPA is a map prepared by the YEGM. It is a synthetic data generated by R-Sun
module of ArcGIS software. Hence, as declared by the map itself, the variation is
about 20-30 percent. One of the independent variables to calculate the potential was
the altitude, and hence the places in high altitudes are seen as the places with high
solar energy potential. However, this is not the real potential. For example, Cukurova
and Hatay regions are seen as the low solar energy potential areas in the GEPA due to
low altitudes. Another example was Igdir. It is one of the places that receives lowest
amount of rain in Turkey. However, due to low altitude, Igdir is seen as a low solar
energy potential area and for Igdir solar energy capacity was not announced in solar

license applications. Like Igdir, there are many places such as Bartin, Balikesir,
Ankara, and Kirikkale.

Int. C8 claimed during the application of the legal framework, actors in the sector
cannot position themselves in front of the legal framework sustainably due the fact that the
rules and regulations are changing very frequently for adapting the dynamism in the sector
and the civil servants cannot absorb these changes and react immediately. In this subject
Int. C8 expressed that:

With a typical civil servant mentality in a governmental organization, it is not possible
to solve the problems in the sector. In case of the sectoral actors come across with a
civil servant who does not know anything about (the renewable energy) subject, to

solve a problem takes longer time, since this civil servant does not know how to cope
with the problems and he even comes across that subject for the first time.
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Moreover, about the effects of the legal framework on market formation, Int. C4
examined joint action of market formation and the legal framework. Int. C4 asserted that the
developments in the market formation cannot be followed by the parallel changes in legal
framework, and this negatively affects renewable electricity generation market formation. As
the last issue in this topic, bureaucracy came to the fore again. Bureaucracy is pointed out as
the most critical source of problem for market formation in field research and most of the
experts from electricity generators (such as Int. G1, Int. G4, Int. G5, Int. G9 and Int. G10)
and consultants (such as Int. C5, Int. C8, Int. C10, Int. C18 and Int. C21) claimed that the

bureaucratic obstacles had roots in the construction of legal frameworks.

The third topic that was the most emphasized in the interviews was policy making
process itself. The blocking mechanisms that were pointed out as the obstacles in the field
research such as (i) the lack of coordination between governmental organizations, (ii)
insufficiency in lobbying and advocacy coalition activities (mainly due to the fact that sector
was still developing), (iii) emphasis on increasing the role of renewable sources in electricity
generation as a result of substitution effect’ rather than increasing the variety of energy
sources in country’s energy bundle are all identified as the effect of policy making process
on market formation and hence diffusion of renewable electricity generation in Turkey.
About Lack of coordination, in above sections many examples are given and these are all
connected to policy making process itself. On the other hand, in this section main quotations
are derived for the other two issues of lobbying activities and substitution effect. As asserted
by Int. C23, due to the fact that wind energy sub-sector is an older and more settled sector as
compared to solar energy sub-sector, in wind energy the lobbying activities are more
powerful and hence affect policy making process more than that activities in solar energy.
Int. C1 criticized solar energy subsector that there are too many civil society organizations
and due to this multi-unit structure, powerful lobbying activities cannot be accomplished to

affect policy making process.

As most of the interviewees, Int. C23 identified solar energy sub-sector as a late

comer as compared to wind energy sub-sector and connected the problems in lobbying

% Energy sources such as nuclear energy, thermal energy, natural gas or renewable energy can be used
in electricity generation as being the substitutes for each other. By supporting the substitution effect
between the energy sources during electricity generation means that one of the energy sources can be
used instead of the other for targets specified in country’s energy policies (for example, renewable
energy can be supported instead of natural gas for increasing the sustainability in supply of energy
sources.)
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activities to being a developing sector. Therefore, by considering its sui-generis structure,
Int. C1 proposed a new model of lobbying activity that is established as a platform rather
than an association and that platform is intended to work as a non-profit company. In policy
making process, it is very important to determine the place of renewable energy sources in
overall energy sector and the relationship between the renewable sources with other sources
to understand the relationship between policy making and market formation. Int. G12 and
Int. G13 underlined that complementarity relationship between energy sources and
emphasized that renewable energy sources should take place in country’s energy bundle as
completing (rather than substituting) each other. According to Int. G13, policy making for
the diffusion of renewable energy sources should prioritize this complementary relationship

for supporting renewable electricity generation market formation.
4.6.2. Purposes of Renewable Energy Policies

For this section, I asked questions about the purposes of renewable energy policies in
Turkey and 9 different topics were derived from the open coding of the interviews. For the
for-profit organizations, the most frequently stated purposes were “to be deliberate in
building renewable energy sector on solid bases” and “to solve infrastructural problems that
hinder integration of renewable sources to whole energy sector”. For the non-profit most
frequently stated purposes were “to promote production of domestic renewable energy

technologies”, “to reach the 2023 target of Turkey (especially in renewable energy)” and “to

promote storage technologies.”

For the for-profit organizations, the primary purpose of renewable energy policies in
Turkey was to be deliberate in building renewable energy sector on solid bases. Int. G12
and Int. S2 reported that renewable energy policies (especially for solar and wind energy
sectors) have been designed since the 2000s and the legal framework of these policies have
been constructed since 2005. According to these experts, the studies for policies and the
legal framework are deliberately performed by policy makers to develop the sector on solid
bases and to protect its development from unexpected and uncalculated results. According to
Int. C18, these deliberate (and sometimes slow) steps are taken to find the best strategy for
development of renewable energy sector. However, that much deliberate steps and
precautions (such as measurement prerequisite in licensed electricity generation, requirement
of detailed static calculations for roof-tops in unlicensed electricity generation,

environmental impact assessment for unlicensed power plants) increase the bureaucratic
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burden for the investors and slow down the improvement of the sector. Moreover, according
to Int. C23, actors in the sector perceive some of these steps as to be done for slowing down
the development of the sector. Int. C18 indicated that in the first phase of market formation
in renewable electricity generation, the deliberate movement of policy makers were helpful
to develop the sector, however, as the sector has grown, the actors have become familiar
with the sector and started to take their responsibilities in the division of labor; control

mechanism ensured by policies must be replaced by regulation and auditing.

The other primary purpose of renewable energy policy was to solve infrastructural
problems that hinder integration of renewable sources to whole energy sector. Due to
the fact that renewable energy sources have different characteristics as compared to
conventional energy sources (such as production and consumption at the same unit,
sustainability problems in feeding the grid due to dependency on natural conditions, bi-
directional use of the grid system for both to feed the grid with electricity and to take
electricity from the grid, possibility of off-grid electricity generation), integration of
renewable electricity generation might create infrastructural problems. Therefore, one of the
primary purposes of renewable energy policies was claimed to be to solve that infrastructural
problems. Int. C13 recommended that the technical evaluation for the unlicensed electricity
generation must be made in advance of feeding the grid with generated electricity to prevent
the problems during that feeding process. He asserted that this technical evaluation exists in
wind energy, but the procedure for technical evaluation must also be prepared for solar
energy too. As another infrastructure component, Int. G2 mentioned transformer capacities.
He asserted that the transformer capacities which are critical for unlicensed electricity
generation should be declared regularly and hence this infrastructural information should be
transparent for an easy integration of renewable electricity generation to the grid system. On
the other hand, Int. G11 believed that new electricity regimes might be designed if the
infrastructural problem can be solved. According to him, by benefitting from the specific
features of renewable energy sources, system operators would design various electricity
generation and consumption regimes and to accomplish these new regimes, the grid system
and the whole energy infrastructure must have become compatible with the integration of

renewable electricity.

For the non-profit organizations, the primary purpose of renewable energy policies
in Turkey was to promote production of domestic renewable energy technologies. The

role of domestic technology production was mainly highlighted by the experts in
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governmental organizations. Int. R1 incorporated domestic technology production and
electricity generation based on domestic sources and asserted that the government was
paying attention to the use of domestic technology in renewable electricity generation for the

diffusion of renewable energy technologies. Int. R1 said that:

Manufacture of (renewable electricity generation) equipment in Turkey is also very
important. By planning renewable electricity generation, the investments in
technology development are also motivated. This is a value chain. The support
mechanism is to motivate the production of technologies in Turkey and to deliver the
equipment of good quality at cheap price to the electricity generation investors.

For domestic technology production, Int. R6 emphasized the role of equipment costs.
He asserted that most of the equipment are imported and the costs of the equipment take a
large part of total cost of renewable energy power plants (including initial investment cost,
operation costs and input costs). He claimed that if these equipment can be produced
domestically instead of importing from abroad, the total cost of power plants can be
decreased and the construction of renewable energy power plants will be easier. Therefore,
Int. R6 labeled domestic production as a primary policy purpose to diffuse renewable
electricity generation in Turkey. According to him, the manufacturing of domestic renewable
energy equipment should be supported by policies. Int. R6 further argued that:
Now, the establishment cost of wind energy power plants is higher than that of a
conventional energy power plant. Therefore, to decrease this cost and to increase the
number of renewable energy power plants, the target is to develop these technologies

in Turkey and to support both manufacturing of equipment and electricity generation
in Turkey.

For domestic production policy, Int. R2 emphasized the role of research and
development and Int. C3 touched upon the possibility of a new import dependency problem
that may come to surface by imported equipment in renewable energy power plants. Int. R2
asserted that the manufacturing of equipment in Turkey is important but it is more important
to support domestic production with a long term research and development policy to build
the production of renewable energy technologies and manufacturing of these equipment on
solid bases. On the other hand, Int. C3 revived import dependency problem and claimed that
for Turkey, renewable electricity generation will be very important in the future; however,
using imported equipment in construction of power plants is a disadvantage for this sector.
According to him, renewable energy can solve the import dependency problem for sources,

but might create another import dependency problem for imported technology, hence
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domestic technology production in addition to domestic energy production should also be

supported by policies.

The other policy purpose stated by experts from the non-governmental organizations
was to reach the 2023 target of Turkey especially determined for renewable energy. The
first targets for 2023 were determined in the Energy Supply Security Strategy Document
(ETKB, 2009). The target to reach for the rate of renewable sources in total electricity
generation is determined as 30%. In this document, the target for constructed power of wind
energy power is 20.000 MW. For solar energy, there is no target in this document, however
in National Renewable Energy Action Plan for Turkey released in 2014 (ETKB, 2014) the
target for constructed power of solar energy is determined as 5000 MW. Int. R1 implied that
one of the primary purpose of policies is to reach the targets; however especially for solar
energy, a target cannot be determined due to the fact that technology is an emerging
technology and as the technology develops, the targets will change. For the targets, Int.R2
claimed that a high (somehow unrealistic) target is set for wind energy. To reach this target,
new power plants must be built within the next ten years as three times large as the existing
power plants are. Despite these criticisms, when I asked the purpose of renewable energy
policies, one of the first things that come to mind is reaching those targets as in the cases of
Int. C17 and Int. RS. Int. C17 claimed that “Turkey has already targets for renewable energy
policy; such as 20.000 MW for wind energy. Now we should think about the ways of
reaching those targets and how realistic they are.” Int. RS added that “The targets for the
renewable energy are set by the Ministry of Energy and Natural Resources and we have
already targets such as to rise the share of renewable energy sources in electricity generation

to 30%.”

To promote storage technologies is the third most frequently stated policy purpose
for the experts from the non-governmental organizations. As underlined by Int. R7 and Int.
C12, one of the major problems of renewable energy is the inability to use the renewable
energy sources as the base load for electricity generation, which means insufficiency of
feeding the grid uninterruptedly. Therefore, to overcome this inadequacy, the development
of storage technologies is seen as a solution and hence as one of the primary purposes of
renewable energy policies. Int. C3 claimed that renewable energy sources will be a more
powerful alternative for conventional energy sources if the storage technologies are
developed parallel to renewable energy technologies. Int. C1 emphasized that the

development of storage technologies is the greatest motivator for using renewable energy
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sources in electricity generation and as the storage technologies develops, the price of the
renewable electricity is decreasing and hence renewable electricity becomes more accessible.
Int. R2 added that if Turkey wants to be one of the authorities in renewable energy
technologies, a strategy encompassing both renewable energy technologies and storage

technologies must be developed to have a competitive power in this sector.
4.6.3. Policy Proposals for diffusion of renewable electricity generation technologies:

In the field research, I asked for suggestions of the interviewees about the policy
proposals for the diffusion of renewable electricity generation technologies in Turkey and 46
different policy proposals were derived from the open coding of the interviews. Among
them, I reported the most frequently stated policy proposals by the interviewees. For the for-
profit organizations, the mostly stated policy proposals are “promoting self-consumption”,
“redefinition of government’s role in energy sector” and “construction of a new governance
model-mechanism in Renewable Energy Sector”. For the non-profit organizations, the
mostly stated policy proposals are “promoting self-consumption”, “raising awareness in

society about renewable electricity generation” and “redefinition of licensing procedures”.

For the for-profit organizations, the most frequently stated policy proposal for the
diffusion of renewable electricity generation technologies was to promote self-sufficiency
(especially for home based small scale systems). Interviewees reported the benefits and
advantages of self-consumption to bring it into the agenda of policy makers. Int. C10 stated
that by promoting self-consumption, most of the electricity generated is consumed by the
owner of the power plant. In this situation, electricity generation and consumption at the
same unit become possible and hence the transmission costs can be decreased. As a result,
both electricity consumption and generation become more cost-effective. Int. C13
emphasized self-consumption due to the fact that peak periods of electricity consumption
coincides with the time period of the day in which the potential of electricity generation
(especially from solar energy) is abundant’’. Moreover, Int. G15 referred to the modular
structure of renewable electricity generation technologies (especially photovoltaic panels in
solar energy) as another advantage of renewable energy technologies that enables small scale
self-consumption electricity generation power plants. Additionally Int. C23 pointed out that

the financial possibilities for self-consumption can make renewable electricity generation

°! Int. C13 gave the example of the summer times in which the solar energy potential is highest during
the time period of using air conditioning that increases electricity consumption.
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more distributed. Int. C23 claimed that financial models designed for supporting self-
consumption (for example bank credit specific for home based self-consumption) will also
promote self-consumption in renewable electricity generation. Int. S6 further added that self-
consumption is the key for diffusion of renewable electricity generation as in the case of
Germany. According to him, as the self-consumption is promoted, it will be easier to
generate and consume renewable electricity, and hence the diffusion will be faster. Int. G15
advocated that if the last consumers are informed about the advantages and benefits of self-
consumption (such as cost advantage of generating electricity in consumption unit in periods
of high electricity prices, low operation cost of the power plant due to the absence of input
cost, decreasing construction costs in a short span of time), self-consumption will be
promoted easily and renewable energy technologies will diffuse easily. For a method of self-
consumption, Int. C21 revealed that “cooperation system that enables unification of different
actors’ consumptions” will be a candidate to support self-consumption if this cooperation

system is legalized by laws and regulations in Turkey.

The other policy proposal stated frequently by the experts from the for-profit
organizations was redefinition of government’s role in energy sector. Int. G8 identified
the government’s new role of “regulating and monitoring the energy sector as being
positioned above all the organizations and institutions rather than directly being the energy
producer”. According to him, this definition emerges after the liberalization efforts of
subcontracting construction of power plants to private sector, privatization of distribution
and trade of electricity, and then (not yet but is planning to be) the privatization of TEIAS
(Turkish Electricity Transmission Company). In this new role of government, it is
emphasized that the government should not be responsible from energy production. At this
point Int. C10 criticized government to maintain the control strictly together with the
privatization efforts. According to him these two strategies of strict control and privatization
contradict with each other and impede the restructuration of government’s role in energy
sector. Int. G7 revealed that the government must be far from all actors at equal distances
and Int. G5 added that if the government can redefine its role as the regulator rather than the
controller, then the actors will be more responsible about their activities by increasing self-
control. Int. G15 asserted that the government should be the “system operator and the anchor

for the manipulations to regulate the market”

The third most stated policy proposal by experts from the for-profit organizations

was construction of a new governance model-mechanism in Renewable Energy Sector.
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For this new mechanism, interviewees proposed different sub-structures to construct this
model. For example Int. G17 offered a new governmental organization that positions above
the Ministry of Energy. He asserted that this organization must consider electricity as an
input for industry and a consumption good for the last consumer rather than being a mere
commodity. Int. G7 proposed the establishment of an energy investment agency as a
substructure of this new governance model-mechanism. According to him, this investment
agency should have different specializations for different energy sources to mediate energy
investments. This is specifically pointed out for this new model since he believes that each
energy source has different characteristics and energy investments should be supported by
considering these characteristics. On the other hand, according to Int. G13, this new
governance mechanism should include specific regulations for determining energy
investment areas for renewable energy power plants. In these areas, all infrastructural
investments and needed preparations must be made by the government itself, and then all
conditions and circumstances will become equal for all actors in the sector to make them
competitive under equal circumstances. Int. C8 incorporated “separate and specific
regulation sub-mechanism for each renewable energy source with respect to each sources’
features” to this new governance mechanism. Int. G1 specifically signified this sub-
mechanisms for solar and wind energy sources and pointed out them to regulate the
application and permission processes for licensed and unlicensed separately. According to
him, a new organization as the head of this sub-mechanism should be unique application unit
for all renewable energy investors. Int. C5 conceptualized this new unit as “the coordination
center for renewable energy” and claimed that the operation of this new center will

accelerate the renewable energy investments.

According to experts from the non-profit organizations, promoting self-
consumption was the most frequently stated policy proposal. According to them, some
prerequisites should be ensured to promote self-consumption in renewable electricity
generation. For example, Int. C1 put forwarded “decrease in costs” as one of these
prerequisites. According to Int. C1, as the construction cost decreases self-consumption will
become more attractive, and it is explicitly seen that costs are decreasing very fast. Int. C6
asserted that if the construction becomes easy, self-consumption can be promoted more
powerfully. According to Int.C6, unlicensed power plants are constructed for commercial
purposes and self-consumption is not the main purpose of unlicensed electricity generation

recently. However, he advocated that self-consumption is the most powerful aspect of
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renewable electricity generation and if construction of power plants becomes as easy as the
construction of modular and portable systems, self-consumption will be preferred more. Int.
C1 announced the amount of consumption as one of the factors that affect promotion of self-
consumption. According to him, if electricity consumption is at high amounts for an actor,
self-consumption can be more attractive. The actors that consume electricity at high amounts
such as factories, hotels, industrial zones, shopping malls, must be supported to become
renewable electricity generators to supply at least some part of their own consumption. For
this purpose, Int. C1 also offered a new method for the valuation of the electricity generated
based on renewable sources and he claimed that if this method becomes legitimate, self-

92 would be

consumption can diffuse easily. According to him, the method of “net metering
a good alterative of current method of earning money from unlicensed self-consumption
power plants. If net metering can be used for feeding the grid and using renewable
electricity, due to the fact that there is no money exchange, the valuation of the electricity
becomes easier and using of renewable electricity generated by self-consumption power
plants is promoted. According to Int. CI, another prerequisite for promoting self-
consumption is to shorten and to ease permission process for self-consumption. Int. C1
advocated that in self-consumption, the permission process is expected to become easier and
then the equipment will become “commodity products that can be bought from supermarkets
and be constructed like portable systems similar to desk-top computers”. Moreover, Int. C25
expressed that if an obligation is applied for the production facilities in industrial zones even
to generate some part of their electricity consumption from renewable sources (in case of
having appropriate places for renewable power plants), self-consumption can be facilitated.
Therefore, according to Int. C25, for any production facility that is established in industrial
zones, construction of a self-consumption renewable energy power plant must be taken to
agenda. One step further, Int. C25 proposed that for the power plants in which all electricity
generated is used for self-consumption, additional support schemes can be applied if the
domestically manufactured equipment are used in this power plant’s construction. In this
self-consumption model, Int. C25 offered to support using domestically manufactured
renewable energy technologies in the facilities (such as factories) whose electricity

consumption is higher as compared to others and who will use all the generated electricity in

> In this method, the amount of excess electricity (the amount of electricity that is calculated by
subtracting consumption from generation) is given to the grid to earn credit of using KWh of
electricity (rather than earning money)
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self-consumption. The alternatives for these support schemes can be to provide financial

supports like low interest rate credits and grants without repayment.

Raising awareness in society about renewable electricity generation is the other
most frequently stated policy proposal by the experts in the non-profit organizations.
According to Int. CI1, raising awareness about the benefits of renewable electricity
generation is very critical for supporting the diffusion process. He mentioned that awareness
will definitely increase if it is known by most of the actors that the construction costs are
decreasing at an increasing rate. Compared to putting the money equal to the amount of
initial power plant investment into bank, the rate of return is higher if the power plant is
constructed and the electricity is sold to the government to earn money. On the other hand,
Int. R5 emphasized the role of increasing awareness by touching upon electricity generation
and distribution system. According to Int. RS, if the consumer is a conscious one who is
sensitive to the source of electricity generation, he will be consuming electricity in a more
energy efficient fashion in a decentralized system that he can generate his own electricity as
compared to buy that electricity from the central electricity generation and distribution
system in which he does not know the source of electricity. According to him, this kind of
awareness will make the consumers to choose the electricity suppliers in whose energy
bundle also includes renewable energy sources. In such a situation, increasing awareness will
be more visible to motivate the diffusion process if the limit of free consumer will decrease

and home-based consumers can also be free consumers.

Redefinition of licensing procedures is the third most frequently stated policy
proposal by the experts from the non-profit organizations. Int. R2 indicated that in the
current situation, taking license application at a certain period of time (for example in one
week period) increases the possibility of making mistakes in application procedures since the
officers take all applications at a limited time period. To change this, Int. R2 proposed that
license procedures must be changed by secondary legal frameworks such as making changes
in license regulations. Int. C19 asserted that instead of taking license applications in a limited
time periods, periodical transformer capacities should be announced for license applications
and willing investors will apply for that capacity. Int. C6 also criticized license application
procedures and suggested a new method of licensing that is given for certain energy
specialization zones and searches for certain capabilities and competences in applicants to
make the elimination from the very beginning. According to Int. C6’s proposal, in certain

regions determined by the government, applications are collected for well-defined energy
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production areas; for this application, some technical, financial and monetary criteria are
required. According to Int. C6 these criteria would be giving a guarantee letter, having
sufficient technical infrastructure for investment, the feasibility of the projects, making
efficient projections for electricity generation, the certification of the guarantee for being
bankable of having necessary capital. For an applicant, to meet all these criteria would be

better than giving the highest contribution offer for KWh.

Summary:

In this section, policy and market formation relation, purpose of policies and policy
proposals of the key actors are analyzed as an example for the policy analysis. Policies and
market formation relation is investigated to determine the policy aims to affect market
formation process. These factors are asserted as the main problems to be solved by the policy
analysis. From the field research, for both for-profit and non-profit organization, the policy
aims are identified as the domestic production of renewable energy technologies,
construction of related legal framework and improving renewable energy making process.
The purposes of renewable energy policies are asked to interviewees to determine the policy
targets to reach by the policies for market formation and diffusion. For for-profit
organizations these targets are identified as to be deliberate in building renewable energy
sector on solid bases and to solve infrastructural problems that hinder integration of
renewable sources to whole energy sector. For non-profit organizations, these targets are
identified as to reach the 2023 target of Turkey (especially in renewable energy) and to
promote storage technologies. Policy proposals are asked to determine the policy tools to use
for reaching the policy targets. For-profit organizations, policy proposals (hence the policy
tools) are promoting self-consumption (especially for home based small scale systems),
redefinition of government’s role in energy sector and construction of a new governance
model-mechanism in RES. For non-profit organizations, policy proposals are promoting self-
consumption, raising awareness in society about renewable electricity generation and

redefinition of licensing procedures.

4.7. Conclusion of the Analysis

In this chapter, the diffusion of SW-EG technologies in Turkey is analyzed by an
empirical analysis. In this analysis, the key actors reflected their experiences, perceptions,
opinions, feelings, and knowledge about this process, so I can analyze how these key actors

understand the diffusion dynamics to construct policy implications for policy makers. In this
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context, the focus of the policy analysis is the market formation SW-EG. Therefore, |
elaborated the market formation dynamics in detail by structural, process and functional
analysis. Then, for designing policy implications I derived a policy design model by
benefitting from the technological innovation perspective and the empirical analysis made

here.

In this policy design model, first of all I detected the failures/problems in energy
sector in relation to renewable electricity generation (Table 4.14). These problems are
analyzed to find out the systemic problems/failures in energy sector to be solved by diffusion
of renewable electricity generation technologies. For this purpose, these problems are
elaborated to find out their reasons, the results that come together with the problems and the
threats that the policy maker may come across if these problems cannot be solved. This
analysis is used to find out the policy aims in the policy design model. Secondly, I detected
the facilitators and obstacles. For each group of organizations, these factors are selected and
reported under seven headings of administrative (ADM.), economic (ECON.), institutional
(INS.), physical (PHY.), political (POL.), psychological (PSY.) and technological (TECHN.)
factors (Table 4.14). These factors are used to form the policy tools in the policy design
model. Thirdly, I examined the market formations dynamics in Turkey to find out the policy

targets to reach for diffusion of SW-EG technologies in Turkey.

As an example for the application of this framework, I benefitted from the last
section of the analysis chapter; Public Policies and Market Formation. The comments on the
relationship between the policies and market formation are examined as the policy aims of
the policy implications compiled from the field research, since they are asserted as the main
problems/failures that should be solved by the policies. The purposes of renewable energy
policies are examined to determine policy targets for the policy recommendations. The
policy proposals asserted by the interviewees are presented as the policy tools. In this

example:
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Table 4. 14. Summary of the analysis chapter

Problems Facilitators Obstacles
(For Failures in the (For Inducement Mechanism (For Blocking Mechanisms to be
system) to be enhanced to solve the abolished to solve the problems)
problems)
v Import ADM: Peak shaver effect ADM: Bureaucracy
2 dependency ECON: Cost-Competitiveness ~ECON: Project Finance
£ v Lackof INST: Lobbying and advocacy INST: Lack of Coordination
,‘é‘ standardization, coalition Between Governmental
& v Problems about PHY: Abundant and domestic =~ Organizations
5 privatization Renewable energy sources PHY: Infrastructural Deficiencies
£ ¥ Accountability POL: Government Subsidies POL: Precautions issued by legal
g_ v Lack of long- PSY: Neighbor Effect framework
5 term planning TECH: Key actors' TD PSY: Uncertainty
L and energy Strategies TECH: Lack of (Technical)
policies Information
v Import ADM: Reduction in ADM: Tenders
dependency (and electricity losses during ECON: High (initial) costs

» insufficient transmission and distribution INST: Lack of Coordination
5 domestic sources) ECON: New Investment Between Governmental
© v Problems about Opportunities Organizations
'g privatization INST: Lobbying and advocacy PHY: Infrastructural Deficiencies
© v Regulatory coalitions POL: Precautions issued by legal
_g problems (lack of PHY: Abundant and domestic ~ framework
I3 governance, renewable energy sources PSY: Uncertainty
g— interventionist POL: Government Subsidies TECH: Lack of (Technical)
S government and PSY: Neighbor Effect Information

lack of long term
energy planning
and policies)

TECH: Prosumer (Producer
and Consumer) Effect

The policy aims are:

v’ to promote domestic production of renewable energy technologies,

v’ to construct the legal framework compatible with market formation and

v' to improve the policy making process.

The policy targets are:

v" to be deliberate in building renewable energy power plants on solid bases,

v’ to solve infrastructural problems that hinder integration of renewable energy sector to
whole energy sector,

v' to reach the 2023 target of Turkey (especially in renewable energy) and

v’ to promote storage technologies.

The policy tools are:

v' promoting self-consumption (especially for home based small scale systems),
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redefinition of government’s role in energy sector and construction of a new governance
model-mechanism in renewable energy sector,

construction of a new governance model-mechanism for renewable energy sector
investments,

raising awareness in society about renewable electricity generation and

redefinition of licensing procedures.
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CHAPTER 5

CONCLUSIONS and POLICY IMPLICATIONS

In this chapter, the main findings of the analysis chapter are summarized and
interpreted. Afterwards in accordance with these findings and overall conclusions, the policy
implications are determined to support the diffusion of SW-EG technologies in Turkey. For
this purpose, policy recommendations are suggested and elaborated by a policy design model
that is constructed on three pillars of policy aim-policy tool-policy target (as described in
Chapter 4). In first section, | summarized the conclusions derived from the current situation
of Turkish Energy Sector to find out the policy problems which are the main energy
problems that can be solved by renewable electricity generation and the policy aims. In
second section, I summarized the conclusions derived from the analysis of the facilitators
and obstacles to formulate the policy tools. In third section, I examined the conclusion
derived from the market formation dynamics in SW-EG in Turkey to construct the policy
targets. The policy recommendations are reported at macro, meso and micro levels (Geels,
2005; Smith et al., 2005; Markard and Truffer, 2008). The policy recommendations at macro
level target the changes in socio technical landscape (environment) in which the diffusion of
SW-EG technologies take place. At meso level, the policy recommendations are designed to
manipulate the dynamics at socio-technical regimes that is made up of the regulation
mechanism for the diffusion of SW-EG technologies. At micro level, the policy
recommendations are for the smallest unit of the focus of analysis such as the system’s

constitutive elements (actors, networks and institutions).

For this purpose, first of all overall conclusion are reported under three main sub-
sections of the Current situation of the Turkish Energy sector, Facilitators and Obstacles
and Market Formation in Turkish SW-EG. Then the policy implications are proposed by

using the policy design model.
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5.1. Conclusions derived from the Analysis of Current Situation of Turkish Energy
Sector

The current situation of Turkish Energy is analyzed by the field research to
understand the diffusion of renewable electricity generation technologies in relation to the
whole energy sector. For this purpose, the main problems in Turkish energy sector are
evaluated by the sources of these problems, renewable energy as a solution, the role of fossil
fuels in relation to renewable energy and the optimal electricity generation bundle.
According to both groups of economic profit motive, “import dependency” is the most
critical problem in Turkish energy sector. Experts from the non-profit organizations
elaborated the reasons of import dependency problem in Turkey (Table 5.1). They see import
dependency as an inescapable problem since Turkey does not have enough domestic source
to be self-sufficient. Moreover, necessary energy investments (such as nuclear power plants)
were not accomplished on time to supply increasing electricity consumption. In such a
situation, with the construction advantage of fossil fuel based power plants, it is easy to
generate electricity based on fossil fuel. Furthermore, capacity factor is higher in fossil fuels
and this makes them more energy efficient. As a result, import dependency becomes
inevitable. Experts from the for-profit organizations emphasized the results of import
dependency problem that have effects on their own business and pointed out the threats that
import dependency brings about. The critical results of import dependency are the financial
difficulties such as high current deficits, huge financial burden and increases in electricity
prices. The threats that import dependency brings about are especially about the energy

supply security as a critical issue on Turkey’s macro-energy environment.

Both groups of the economic profit motive stated different problems about
governance of energy sector as the factors shaping the current situation of Turkish energy
sector (Table 5.1). According to the for-profit organizations, these problems are related to
the lack of standardization, problems in privatization, deficiencies in accountability and the
lack of the long term energy planning and policies. For the non-profit organizations, these
problems are related to regulatory problems, interventionist approach of the government and
the lack of the long term energy planning and policies. As the field research proceeds, it is
seen that the reasons of problems about governance are regulatory problems (according to
the non-profit organizations) and the lack of standardization (according to the for-profit
organizations). The results of problems about governance are problems about privatization

(according to the for-profit organizations), the interventionist approach of the government
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(according to the non-profit organizations) and the lack of the long term energy planning and
policies (according to both the for-profit and non-profit organizations). Finally, according to
the for-profit organizations, the threat that problems about governance bring about is
pointed out as the accountability problem (Table 5.1).

Table 5. 1. Current Situation of Turkish Energy Sector

Import Dependency Problem- An inescapable reality of Turkish Energy Sector

Reasons Results Threats
e Domestic sources are o Financial difficulties such as e Energy supply
insufficient. High current deficits security problems,

AN

Huge financial burden for

not made in time. production (due to increasing
e Fossil fuel based power energy input costs)

plants are easily constructed. ¥~ Increase in electricity prices.
e Energy Efficiency of

imported fossil fuels is high.

e Needed investments were o Electricity supply
security problems,
e Dependency on other

countries.

Governance Problem-Rooted in standardization, changing role of government, trust
relationship and legitimation

Reasons Results Threats
e Lack of standardization o Privatization Problems e Accountability
v No clearly defined and v' Privatization cannot be achieved Problems

standard procedures in
renewable energy
investment process (ex.
construction permits from
municipalities)

v" Lack of technical
standards

v" No definite sanctions and
punishments

v No predetermined time
periods for completing the
license procedures

v Dependency on private
individual relationships in
investment process

e Regulatory problems

v’ Deficiencies in
organization of
governmental bodies

v' Control motive slowing
down the sector hence
makes the government
interventionist

as a structural change due to
heavy bureaucracy

v" Government intervenes

privatization instead of regulating
it

o Interventionist government
v" Excess control on renewable

energy investments due to protect
the grid system from negative
effects of renewable power

v" Energy sector becomes

unpredictable due to the excess
control

o Lack of the long term energy

planning

v' Unpredictability and uncertainty

in energy sector

v Lack of coordination and division

of labor between governmental
organization

v" Over applications for wind and

solar installed capacities
(78 MW for 10 GW Wind and 80
GW for 6 GW solar)

v" Even the policy makers do not

have projections

v" Problems about the

government to be
obliged to report,
explain or justify its
operations in
energy sector,

Not to be
responsible and
answerable.
Deficiencies in trust
relationship
between the
government and
other actors.
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The overall conclusions derived from the analysis of the current situation of the

Turkish energy sector are:

v" For solving import dependency problem to provide energy (and electricity) supply
security and to be independent from other countries, the rate of using abundant
domestic sources of solar and wind energy should be increased and the bundle of
energy sources for electricity generation must be optimized to increase the roles of

93
renewable energy sources .

v The standard procedures of renewable energy investments should be clearly defined.
In the permission processes, the task should be decisively distributed, authorization
and responsibilities should be clearly determined, and the sanctions must be defined
before the process starts. This is beneficial for the coordination and division of labor
between governmental organization and hence to provide trust relationship between

the actors.

v The government should have a role of regulator rather than an energy producer and
direct controller of the sector. By this regulator role, the government should solve
regulatory problems rooted in the organization of the governmental bodies and the
hysteria of control embedded in the interventionist approach, should provide the
standardization of the procedures, should lead actors to learning by doing on the job
and hence the government can lead these actors to recognize and internalize the

4
pI‘OCGSSGS9 .

% The rate of technological development is emphasized throughout the dissertation since the targets
for increasing the usage of renewable energy are all about the rates of technological development such
as 20.000 MW for wind energy and 5000 MW for solar energy. On the other hand, direction of
technological development (so to say decision about the type of technology that will be developed and
used) is not determined in these targets and how to achieve these targets are not specified in the policy
documents. Direction of technological development is another important aspect of the technological
development in SW-EG and the technology policy design process. It must be elaborated since one of
the main energy problems is import dependency and to solve this problem, in addition to rate, the
direction of technological change should also be taken into account for technology policy design.
However the targets asserted in this dissertation are limited to the targets specified in policy
document and due to this reason, the debate about the direction of technological change is left to
further studies.

% Mazzucato (2013), in her book “The Entrepreurial State” examines the wind and solar power
industries in China, US and Germany and referred to “prior investments of active public sector and
clear market signals proclaimed by progressive government policies about the desired change and
availability of support for clean technology industrial growth” as the source of these industries’
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v' Privatization process should be redefined as a long term structural change and must be
elaborated as a multidimensional issue including the price policy, market size, energy
production and electricity generation and all these factors’ effects on industry,

consumption and production.

5.2. Conclusions derived from the Analysis of Facilitators and Obstacles

In the analysis of the field research, the obstacles and facilitators are reported
according to the expert groups of economic profit motive and classified under seven
headings of: Administrative, Economic, Institutional, Physical, Political, Psychological and
Technological Factors. The factors are used to determine inducement mechanisms to be

enhanced and blocking mechanisms to be abolished.

According to the for-profit organizations, the most critical administrative facilitator
for renewable electricity generation is peak shaver effect of renewable energy which means
decreasing the peak load and to balance the peak rates, hence to provide easier and more
efficient operation of the grid system. Especially solar electricity has this potential for
midday-peak hours of electricity consumption in industry. Moreover, electricity prices can
be decreased indirectly by decreasing electricity consumption (used from the grid) in peak
hours by renewable electricity generation. According to the non-profit organizations, the
most critical administrative facilitator for the diffusion of renewable is reduction in
electricity losses during transmission and distribution. Renewable electricity generation
technologies allow on-site electricity generation and consumption, hence facilitate the
efficient operation of electricity transmission and distribution system. As a result, losses

during transmission and distribution can be reduced. For this reason, the diffusion of

success in clean technology development and formation of renewable energy markets (pg.158). She
further adds that “Government must reduce the risk of commercializing energy innovations and
managing the risk of competing in global energy markets” (Mazzucato, 2013: 159). Here, according to
the conclusion derived from the field research of Turkey’s SW-EG, the interventionist government is
seen as one of the sources of problems in renewable energy sector and the policy recommendation is
about to change the role of government from energy producer to regulator. Despite the fact that the
policy recommendation to change the role of government (based on the critics about role of
government as energy producer ) seems like the opposite of Mazzucato (2013)’s examination about
China’s and US’s source of success (which is the government policies), it is not direclty the opposite.
Since the government subsidies are seen as the most effective political facilitator for adoption and
dissemination of SW-EG technologies in Turkey, in this disseration, it is not stated that government
should withdraw from the energy sector totally and leave everything to firms or entrepreneurs. Quite
the opposite, the role of goverment should be determined clearly to be the regulator rather than the
energy producer to reduce such risks asserted by Mazzucato (2013).
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renewable energy technologies, especially in regions with a high rates of transmission and

distribution losses should be supported (Table 5.2).

According to the for-profit organizations, the most frequently stated administrative
obstacle is the bureaucracy both for licensed and unlicensed renewable -electricity
generation. Bureaucratic burden arises because of the time-consuming paper work, extra
permission requirements for roof-top small scale home based systems and unnecessary
measures taken for configuration of renewable power plants. Bureaucracy is perceived as the
government’s control mechanism on energy sector by the for-profit organizations. According
to them, by slowing down the sector with bureaucratic burden, the government tries to learn
and recognize the sector. On the other hand, according to the non-profit organizations, tender
regulation is the most critical administrative obstacle on the way of renewable electricity
generation technologies diffusion. The tenders are adopted as the compulsory method to be
followed in all the licensing process but there is no such requirement. Because tender is a
screening method to be used in case of too many applicants. To build all licensing process on

it might mislead the government to choose the most suitable investor.

Table 5. 2. Summary of the Administrative Factors

For-profit Organizations Non-profit Organizations

Peak shaver effect of renewable energy Reduction in electricity losses during
v" Renewable electricity can feed the grid and ~ transmission and distribution

§ balance the peak rates (esp. solar energy in v Renewable power plants in high
I midday-peak hours of industrial production) potential regions can reduce losses.
S5 ¥ Electricity prices will decrease if electricity ~ v*  Close position of plant to
& consumption in peak hours decrease. consumption unit (on site electricity
generation and consumption unit)
can reduce losses.
Bureaucracy Tenders
v" Emphasizing configuration measures of v Closing the capacities to connect the
power plants more than technical measures. grid system and opening the tenders
v Spending time and effort on paper work. in specific time periods mean giving
v" Red-tape for unlicensed electricity privileges to license holders.
® generation (esp. roof-top small scale home v Trader exchanges license in second
S based systems) hand markets and the cost of
+ ¥' Too much permission from different investment rises by license trading
8 institutions. costs.
v' It takes too long to construct licensed power v~ Tenders are specific solutions to
plants. specific problems (in 2007, it is used
v’ Bureaucracy is seen as governmental but not anymore); it is not a general
control mechanism on RES and learning method of all renewable energy
process (like putting radars on the new sector investments

highways built by governments)
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As seen from these factors, the for-profit organizations emphasize the administrative
facilitators and obstacles that directly affect electricity consumption and costs in industrial
production. On the other hand, the non-profit organizations indicate the management and
rehabilitation of transmission and distribution system after including renewable electricity
generation into the system. Therefore, I can claim that the for-profit organizations put
forward the micro effects of renewable electricity generation by touching upon its direct
effects on their own business. On the other hand, the non-profit organizations put forward
macro effects of renewable electricity generation, by its effects on macro electricity

generation and consumption system.
The overall conclusions derived from the analysis of administrative factors:

v In peak hours of electricity consumption in factories (especially the midday hours
when the industrial production is at highest level), renewable electricity generation
(specifically electricity generation based on solar energy) should be increased by
specific support mechanisms for factories making industrial production. Especially
construction of solar electricity generation power plants should be supported since the

solar energy potential is also at its highest level in middays.

v Bureaucracy is a real burden for renewable electricity generation. To decrease
bureaucratic burden, the government should take the measures to prepare licensed and
unlicensed electricity generation procedures soundly, to distribute the responsibilities
fairly, to train the decision makers and to transform the system from the centralized to
the decentralized. It must be remembered that bureaucrats cannot reduce bureaucratic
burden. Only the policy makers are able to reorganize bureaucratic operations if the
sectoral actors can use political channels to make policy makers reduce bureaucratic

burden.

v The diffusion of renewable electricity generation is an effective means of reducing
losses in transmission and distribution system especially for the electricity
consumption units which are far from the electricity generation units since both on-site
electricity generation and consumption are possible by renewable electricity
generation. For this purpose, prosumer model (being the producer and the consumer is
the same unit or person) can be supported. Moreover, to realize such a model, the grid

system should also be improved and converted to a smart grid system.
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v Terms of tenders should be revised by taking into account the experiences in wind and
solar license competitions, and tenders should be implemented as long as it is really a

requirement (for example in case of many applications for a small application area).

According to the for-profit organizations, the most critical economic facilitator is
cost competitiveness of SW-EG technologies and, economic obstacle is project finance in
renewable electricity generation. According to the non-profit organizations, the most critical
economic facilitator is new investment opportunities brought about by the diffusion of
renewable energy technologies and, the economic obstacle is the high (initial) costs in
construction of renewable energy based power plants. As can be seen from these statements,
economic factors are evaluated by touching upon the cost, finance and investment
opportunities, but these two economic profit motive groups emphasized different aspects of

the cost issue in renewable energy investments (Table 5.3).

According to the for-profit organizations, the most frequently stated economic
facilitator is cost competitiveness of SW-EG technologies. Solar and wind energy sources are
for free, hence zero input costs to run the power plants is a cost advantage for renewable
electricity. Moreover as the equipment costs decreases, renewable electricity generation
becomes more cost competitive, hence diffusion becomes easier. On the other hand, the non-
profit organizations assessed the cost issue from the other side and pointed out high (initial)
costs in the construction of renewable energy based power plants as the most critical
economic obstacle. Due to the fact that SW-EG technologies are developing technologies,
equipment and construction costs are still high as compared to conventional electricity
generation technologies. Additionally, the long pay-back periods (due to the fact that all
investment cost are made at the initial stage of investment) makes the initial cost of
renewable energy power plants as an economic obstacle for diffusion. For the economic
facilitator, the non-profit organizations referred new investment opportunities as the most
critical economic facilitator, since electricity demand is increasing very fast and new
opportunities such as renewable energy sector with its huge potential to supply this demand
come into the question. Renewable electricity generation is a continuously developing and
profit making sector. Due to the government guarantee to purchase generated electricity,
renewable energy sector means also a guaranteed income for the investors. Moreover, as
Turkey can improve renewable electricity generation and can develop domestic technologies,
the region around the country would yield new investment opportunities. As the last

economic factor, the for-profit organizations pointed out project finance as the most critical
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economic obstacle that hinders the diffusion of renewable electricity generation. In Turkey,

project finance is not designed specific to renewable energy investments, hence it becomes a

critical economic obstacle for renewable energy investments. Assignable loans are preferred

instead of project finance in renewable energy investments, but this finance method is not

very appropriate for renewable energy investments. As a result, diffusion is getting harder.

Table 5. 3. Summary of the Economic Factors

For-profit Organizations Non-profit Organizations
Cost-competitiveness New Investment Opportunities
v' Zero-input cost for resources. v To supply increasing electricity

§ v' Decreasing equipment costs of renewable demand, new opportunities come into

I electricity generation (BUT not the case for question due to high potential in

S Turkish equipment suppliers since cost renewable energy sector.

& competitiveness is achieved by suppliers’ v' Renewable energy sector as a

motivation to sustain production through developing and profit making sector.
decreasing the profit margins). v Guaranteed income.

Project finance High (initial) costs

v" Two-sided issue which is affecting and v Renewable energy technologies are
affected by the diffusion process. still expensive as compared to

@ ¥ Project finance mentality does not settle conventional electricity generation

§ down in Turkey. technologies.

8 v Financial model based on assignable loans v' Renewable energy investments are

o are not appropriate for RES investments. more risky and less competitive as

v' Diffusion of unlicensed small scale self- compared to other energy investments.
consumption power plants is slow due to v’ Pay back periods are long as compared
difficulties in finance. to other energy sources.

The overall conclusions derived from the analysis of economic factors:

v The investment costs of SW-EG investments should be evaluated multi dimensionally
by considering zero input costs, guaranteed income, and high initial costs due to be
emerging technologies but the possibility of sharp decreases in equipment costs.
Comparison between renewable energy investments costs and other sources
investments costs must be made by taking all these cost items into account.

v' Project finance mechanisms should be designed specifically for SW-EG. As the banks

do not improve them and continue to use the same financial tools for all energy
investments, project finance cannot be maintained for the long term. Therefore, power
plant construction options (such as 1 MW on-field application for commercial
purposes, or small scale roof-top home based systems or self-consumption systems for
factories in industrial zones) should be specifically examined to design finance

mechanisms.
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According to the experts from both for-profit and non-profit organizations, the most
critical institutional facilitator is lobbying and advocacy coalition for the diffusion of SW-
EG technologies and, the most critical institutional obstacle is coordination between the
governmental organizations. Lobbying activities, based on the common sense of the sectoral
actors, are very useful to develop the sector on solid grounds. The relationship between the
sectoral development and lobbying is a two-way relationship. As the sector develops,
lobbying activities intensify. As the lobbying activities intensify, sector may develop fast.
Among the institutional factors, the most critical obstacle for the diffusion is the lack of

coordination between the governmental organizations (Table 5.4).

Table 5. 4. Summary of the Institutional Factors

For-profit Organizations Non-profit Organizations
Lobbying and advocacy coalition Lobbying and advocacy
v' A powerful solar energy association in Turkey is coalition
required to talk to all government organizations, be v’ Objectivity is need in both
§ in relation to universities, and easily cooperate with support and criticism.
I the producers in the sector. v Lobbying should be
'S v Building common sense is a requisite. transparent.
& v Lobbying activity would be powerful if sectoral v' Objective management
development level has reached to a certain point. mentality should exist in
v" Instead of individual endeavor, lobbying depending associations.
on specialization and professionalization is needed.
Lack of Coordination between governmental Lack of Coordination between
organizations governmental organizations
v The procedures of governmental organizations are v" Cooperation between the
° not arranged as a follow-up process. regulations of the
3 v’ Participation of each governmental organization to governmental organizations
2 the investment process is not systematic. is missing.
8 v' Communication problem exist between v/ Miscommunication exists.
governmental organizations. v' Problems occur about clear
v To complete renewable energy investments without definitions of responsibilities
a well-defined coordination and task distribution is and authorization of
difficult. governmental organizations.

The overall conclusions derived from the analysis of these institutional factors:

v Lobbying activities should be intensified as to provide the specialization and
professionalization instead of individual endeavor to build common sense. For this
purpose, the benefits of lobbying activities (such as the diffusion of unbiased
information, creating public opinion, neutral and unbiased auditing mechanism) must

be carefully explained to all stakeholders.
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v For coordination between the governmental organizations, a methodological re-
arrangement should be made in license evaluation process through a unique

coordination mechanism.

According to both for-profit and non-profit organizations, the most critical physical
facilitator is abundant and domestic (renewable energy) sources in Turkey that can be used
in electricity generation, and the most critical physical obstacle is infrastructural deficiencies
in the distribution and transmission systems of electricity which lead to insufficiencies to
connect the renewable electricity to the grid system (Table 5.5). High renewable energy
potential in specific regions, such as Konya and the surrounding region for solar energy and
Aegean Sea Shores for wind energy, enables regional diffusion of renewable electricity
generation technologies. Moreover, these renewable energy sources are domestic sources
and due to this physical facilitator, energy supply security issue is again addressed under this
heading. Infrastructural deficiencies are indicated as the most critical physical obstacles and
to weaken these blocking mechanisms, problems in the integration of renewable electricity to

the grid should be solved urgently.

Table 5. 5. Summary of the Physical Factors

For-profit Organizations Non-profit Organizations

Abundant and domestic solar and wind energy sources

High renewable energy potential (esp. in specific regions such as Konya region for solar
energy)

v’ Solar energy: Endless source

v" Domestic rather than imported source

Facilitator

Infrastructural deficiencies

v' Insufficiencies and malfunctions in electricity distribution system (as the renewable
energy power plants are integrated to the grid system, new equipment and transformers
are needed)

v’ Capacity problems--overloaded transformers capacities (for ex. Konya, Karaman,
Burdur, Isparta, Antalya) ---a critical obstacle for unlicensed renewable electricity
generation.

v" Local position of renewable power plants--Due to the locations of renewable energy
power plants, to reach the grid system becomes an infrastructural deficiency as
compared to other sources, hence infrastructural deficiencies originate in the nature of
renewable electricity generation

v’ Instability to feed the grid-discrete sources

Obstacles

The overall conclusions derived from the analysis of these physical factors:
v The solar and wind energy potentials should be determined definitely and accurately.
Then to realize these potential in their local areas, regional support mechanisms

should be designed.
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v" To connect renewable electricity to the grid successfully, the transformer capacities
should be announced and updated periodically. Necessary infrastructural investments
for renewable power plants (such as building new grid lines and transformers) must be
made urgently, and as in some cases of wind energy investments, these grid lines
investments should not be left to the investor. For this issue, distribution companies

must assume more responsibility.

According to both for-profit and non-profit organizations, the most critical political
facilitator is government subsidies, and the most critical political obstacle is precautions
issued by the legal framework to be taken before the application for renewable energy
licenses (Table 5.6). Government subsidies are direct monetary subsidies given for
renewable electricity generation and domestic production of renewable energy technologies.
The application for government subsidies is indicated as an inducement mechanism;
however, the design and method of the subsidized are criticized. The policy proposals of
interviewees are a redesign of these subsidies. Precautions issued by the legal framework
(especially the measurement prerequisite) are indicated as political obstacles due to the same
reasons: criticism of method and design. According to interviewees, without measurement
prerequisite, all specific targets can be still achieved. Due to this reason, it is proposed to

change this prerequisite.

Table 5. 6. Summary of the Political Factors

For-profit Organizations Non-profit Organizations

Government Subsidies

v' Direct monetary subsidies make renewable energy investments more profitable by
decreasing costs (especially in case of roof-top systems in industry).

v" BUT domestic production supports are not profitable due to the subsidy method
(an economic model is missing for applying subsidies)

v" Amendment for YEKDEM increased number of applicants and users of support

Facilitator

Precautions issued by legal framework (mainly measurement prerequisite)

Accuracy of measurement data is problematic to complete the investment.
Measurement is a time consuming activity.

Measurement for six months is not enough.

Each measurement mast is an extra costs for investors.

All masts are imported (all money goes to abroad).

It is seen as an indicator of financial power and ability to make such an expenditure at the
beginning of the investment but other methods can be found.

Measurement masts are erected before application and collide, hence, the evaluation
process takes longer.

v" BUT financial organizations ask for that data to fund a feasible project.

Obstacle
ANANE NN NN

{\

The overall conclusions derived from the analysis of these political factors:
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Government subsidies should be designed in a framework of economic model and
domestic production subsidies should be given directly to domestic producers instead

of the users of domestic products

Precautions issued by the legal framework (such as measurement prerequisite) should
be replaced by more efficient methods which can be applied more easily and can give
the same results (such as measurement can be made by a professional and central
measurement unit instead of individual efforts, or measurement can be made by
license owner if he prefers to do it after taking the license rather than in the application
process or after winning the tender, the measurement data can be asked from the

license holder.)

Table 5. 7. Summary of the Psychological Factors

For-profit Organizations Non-Profit Organizations

Facilitator

Neighbor Effect

v' Learning and perceiving by seeing (let my neighbor make and | can see whether he can
earn or not.)

v’ Positive effects of self-consumption of renewable energy plants on community and the
investors-directly affect unlicensed electricity generation

v' Positive feedbacks (more people use renewable electricity and talk about its advantages)

v' Also negative effects - As the sector (especially solar energy) is in its initial phase, an
entrepreneur’s negative experience due to an unpleasant preparation period for investment
might affect the other investors negatively.

Obstacle

Uncertainty

v' Frequently changing rules after the electricity generation process has begun
Startles distribution and transmission companies - the technical results of new
development cannot be estimated

v Uncertainty about the future of unlicensed renewable power plants (not clear that whether
there will be a self-consumption requisite again or what will happen to these power plants
after 10 years of purchase guarantee

v Uncompleted license tenders in solar energy applications

v' As uncertainty increases, the chance to find out the resource becomes more difficult
(cheap funds with low interest rate)

v Dependency on natural conditions and hence forecasts might be false

v Renewable energy creates extra burden for the mechanism of energy markets equilibrium

According to both for-profit and non-profit organizations, the most critical

psychological facilitator is neighbor effect, and the most critical psychological obstacle is

uncertainty felt by the actors in investment process (Table 5.7). Neighborhood effect helps

actors observe a pattern of the successful renewable energy power plant constructions or to

look up to the experiences of successful renewable energy investors. Positive feedbacks

taken as a result of neighborhood effect support the diffusion process, since the Turkish
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people, are learning (or perceiving) by seeing. On the other hand, uncertainty is a critical
psychological obstacle in renewable energy investments. This uncertainty is a result of
frequently changing rules during the investment process, unclear short and long-term future
of licensed and unlicensed electricity generation practices, the inability of investors to make
plans about financial conditions and the dependency of renewable energy sources on natural
conditions. Each uncertainty factor that can be prevented by policies will have positive
psychological influence on producers and investors.
The overall conclusions derived from the analysis of these psychological factors
are:
v" As learning by seeing has an impact on society, successful demonstrative
constructions should be diffused, the public organization should play a leading role
and make renewable energy investments (even if being symbolic) good examples for

the society.

v' All uncertainty factors must be eliminated by policies. The principal responsibility
here belongs to the government as the regulator of the renewable electricity generation

and market formation.

v Renewable energy may create an extra burden for the equilibrium between energy
supply and demand, hence instability in energy market equilibrium. For this purpose,

new mechanism should be designed in energy markets

According to the for-profit organizations, the most critical technological facilitator
is key actors' technology development strategies and the most critical technological obstacle
is lack of (technical) information in the actors of the sector. According to the non-profit
organizations, the most critical technological facilitator is prosumer effect and the most
critical technological obstacle is lack of (technical) information in the actors of the sector.
Key actors’ prominent technology development strategies are (i) to be consistent in making
R&D projects and not to give up in case of financial problems, (ii) to determine technology
strategies by considering Turkish renewable energy market conditions, and (iii) to organize
manufacturing process as a prototype production stage of the R&D project. Technological
development that enables “prosumer effect” is the other factor that supports the diffusion of
renewable energy technologies. The prosumer effect is a result of on-site production
(electricity generation and consumption at the same place) and enables reduction in

transmission and distribution losses, reduction in overload on the grid system. It leads the
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prosumer to use generated electricity more efficiently and increases the need for smart grids
and these positive aspects of on-site production. On the other hand, lack of (technical)
knowledge hinders the diffusion process according to both for-profit and non-profit
organizations. Lack of (technical) knowledge causes making renewable energy investment
with wrong motives, an insufficient understanding of the technical details of renewable
electricity generation, unawareness about the temporary nature of renewable electricity, and

misrecognition of the stages of renewable electricity generation from equipment supply to

electricity generation (Table 5.8).

Table 5. 8. Summary of the Technological Factors

For-profit Organizations

Non-profit Organizations

Key actors’ technology development strategies

Prosumer Effect

v' Key electricity generators and the suppliers are v’ Possible to generate electricity at
conducting their own R&D activities for new the consumption unit.
renewable energy technologies. v' Not a burden for the distribution
v" Despite cuts in project funds, key actors continue system.
to finance the R&D project to complete the tasks.  v" To decrease losses and to spread
v Domestic producer uses national funding with the risks in distribution.
many partners to develop the quality of the v' Sustainable production and
§ products and to increase domestic contribution of consumption of energy by
I the product. managing electricity
S ¥ Key actors organize manufacturing process as a consumption in different periods
& prototype production stage of R&D project. of day.
v" Market segment focused technology development  v* Production of own electicity
strategies: consumption made the consumer
e Individual production of small scale energy more conscious about energy
technologies for unlicensed electricity issues.
generation market segment v New grid system by considering
e Consortiums for large scale production in effects of volatile electricity
licensed market segment consumption and generation on
the grid system.
Lack of (Technical) Information Lack of (Technical) Information
v’ Deficiencies exist in technical and theoretical v' Fast decision making without
knowledge base. having deep knowledge makes
v’ Tt is the main reason of determining a low cap for the investor to start investment
licensing solar power plants (as of 600 MW) and without knowing the troubles
2z completion of the evaluation process of solar that he may come across.
g license applications in long time. v Lack of knowledge hinders
8 v" The investors do not know the investment process investors to solve the problems.
completely (Some license holders do not know v" Society’s and public’s
the tenders regulation). knowledge about the solar
v" Slow integration of renewable electricity energy sector are at low levels,
generation to the whole system due to lack of and additionally there is
information. information pollution
The overall conclusions derived from the analysis of these technological factors
are:
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v Technology developers and researchers should be supported by considering local
conditions and specificities of Turkey. These specificities are the marketing potential
in domestic market space, domestic producer and consumer behaviors,
commercialization conditions, and capabilities that yield competitiveness in local
conditions. The technology strategy for SW-EG should have a growth focus from

domestic markets to global markets.

v' Market segment focused technology development strategies should be adopted. The
suggested market segment focused technology development strategies are (i)
individual production of small scale energy technologies which can be used in
unlicensed electricity generation market segment and (ii) Consortiums for production

of large scale energy technologies which can be used in licensed market segment.

v “Prosumer model” should be supported in small scale home based electricity

generation in unlicensed market segment.

v Government policies to target learning by doing in renewable electricity generation to

abolish lack of technical information to diffuse common sense and a shared roadmap

5.3. Conclusions derived from the Analysis of Market Formation in SW-E Generation
Market formation in SW-EG is analyzed by an analytical framework that is made up
of three levels of analysis: structural analysis, process analysis and functional analysis (Table
5.9). This analytical framework is applied to the formation of licensed and unlicensed
electricity generation market segments. In structural analysis, emergence of constitutive
elements of market is described. In process analysis, sub-functions of market formations are
analyzed by market formation processes of innovating, commodifying, communicating,
competing, associating, and institutionalizing. In functional analysis, the contribution of
market formation to overall performance of Turkish SW-EG Technological Innovation

System is elaborated.
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Table 5. 9. Summary of Market Formation Analytical Framework

Level of Unit of Analysis In Licensed Market In Unlicensed Market
Analysis (Formation of) Segment via: Segment via:
Structural  Actors Policies on entrepreneurship ~ Policies on entrepreneurship
and antitrust and antitrust &
Entrepreneurial opportunism
Networks Policies on cartels, Policies on cartels, consortia,
consortia, associations associations &
Civil society initiatives
Institutions General legislation; cultural-  General legislation &
political development cultural-political development
Process Market segments Process of institutionalizing ~ Process of associating
Market transactions  Process of competing Process of communicating
User profiles Legal framework (Only user: Government)
Functional Overall At nursing stage of market formation dominated by:

contribution to TIS ~ Uncertainty, Prime movers, To be open to variety creation

In structural analysis, it is found that in licensed electricity generation constitutive
elements (actors, networks, and institutions) are shaped by the mechanism of exogenous
regulation (Table 5.10). In unlicensed electricity generation, these elements are shaped in
two phases by the mechanisms of exogenous regulation and spontaneous emergence
respectively (Table 5.11). Emergence of actors in licensed electricity generation and in first
phase of unlicensed electricity generation is supported by policies on entrepreneurship and
antitrust. It is supported by entrepreneurial opportunism® in second phase of unlicensed
electricity generation. Emergence of networks in licensed and unlicensed electricity
generation market segments is supported by the policies on cartels, consortia and
association as mentioned by the exogenous regulation mechanism. Some exceptions of
networks occurred in especially solar energy markets (as the second phase of market
formation started in unlicensed electricity generation) which emerged by recurrent
interaction with known partner as asserted by the mechanism of spontaneous emergence.
Institutions in this sector are formed by legal framework shaped by general legislation and
cultural-political development as asserted by the market constitution mechanism of

exogenous regulation in both market segments.

% This opportunity came up with the political intervention of increasing the limit of unlicensed
electricity generation from 500 KW to 1 MW. This intervention created an entrepreneurial opportunity
such as to build 1 MW power plants side by side and to sell all amount of generated electricity to
related distribution company for commercial purposes rather than self-consumption.
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In process analysis, sub functions of market formation (formation of market
segments, formations of market transactions and formation of user profiles) are analyzed by
processes. In Turkish case, two market segments are formed: Licensed and unlicensed
electricity generation (Table 5.12). In licensed electricity generation, the field research
corroborated that the dominant process that shaped the formation of market segment is
institutionalizing. The dominant process that shaped the formation of unlicensed market
segment is associating.

Table 5. 12. Formation of market segments

Market segment is Market segment is Market segment is formed
formed by constitutive formed by the process through the mechanisms of:
elements of: of:
o Specific actors e Associating (certain o Interactions

(consumers, producers, rules of exchange and o Feedback mechanisms
§ consultant, bureaucrats, the sanctions attached to
S and researchers) involved them are applied across
% in market transactions many exchanges and
D e Networks supporting become taken for

innovative and market granted)

transaction

e Appropriate institutional o Institutionalizing (the e Institutionalization (in the
framework process of establishing meaning of repeated and
relationships between certain rules and sanctions) of
3 actors that constitute the energy sector
2 networks, convey e Learning by doing
8 status, and work against e Analyzing the big picture
- the anonymity of (energy sector as a whole)
markets) ¢ Enhancing the role of
domestic technology
development

For the formation of market transactions, the field research corroborated that in
Turkish case, in licensed and unlicensed electricity generation market segments, market
transactions are formed by the dominance of competing and communicating processes
respectively (Table 5.13). Due to the tender regulation to choose the license holders, the
market transactions emerge through the process of competing in licensed electricity
generation market segment. This market segment is shaped by competing since the
government aims to establish a competitive market structure in this market segment. On the
other hand, in unlicensed electricity generation market segment, market transactions are
formed through the process of communicating to make facts relevant and available to market

actors, who then interpret and act on them. Communicating as the process of market
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transactions formation shows that in unlicensed market segment, market formation is a
bottom-up development that is based on communication between the sectoral actors rather
than top-down development managed by the government. The analysis of third market

formation sub-function of user profiles formation showed that in Turkish case, only user

profile is the government in both licensed and unlicensed electricity generation.

Table 5. 13. Summary of Formation of Market Transactions

Market Market transaction Market segment is formed through
transaction is is formed by the the mechanisms of:
formed by: process of:
- e Exchange e Competing (co- e Tenders
& relationship presence of different e Competition on contribution fees (since
% between supply producers and contribution fees constitute large part of
® and demand for suppliers in a given the power plant investment costs)
g the end- market context and Government regulation (to guarantee the
3 products multiple actors construction of licensed power plants
= having a vying and to ensure that market transactions
§ interest in making are carried out in a competitive market
S exchanges) environment)
'3 e High competition (high number of
applications)
e communicating e Market formation in two phases (as a

result of communicating)
o Intervention to carry the market
formation from one phase to another
e Feedbacks from actors

(making facts
relevant and
available to market
actors, who then
interpret and act on
them)

Unlicensed M.
Segment

The results of functional analysis proceed that market formation in Turkish SW-EG
Technological Innovation System is in the nursing stage that is open to variety creation in
technological development and is dominated by uncertainty (Bergek et.al. 2008). As asserted
by Dewald and Truffer (2012), in this stage, market formation affects overall performance of
the Technological Innovation System on sub-function of market segments formation. In this
sector, product variation in renewable electricity generation is not much, informal and
continuously evolving relationships between the actors are dominant and commercialization
has not be succeeded in established market structure. Due to these reasons, it is concluded

that market formation in this innovation system is in nursing stage.

The overall conclusions derived from the analysis of market formation in Turkish

SW-EG are:
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To design policies for production of domestic renewable energy technologies, the
targets should be clarified carefully. Especially for market formation; competitiveness,
R&D mentality and the quality of the inputs for the production should be taken into
account. If the development of domestic renewable energy technologies is the main
policy aim, it should be designed in the context of support mechanism focused on

commercialization of the domestic product.

Roadmaps for implementation of policies should be prepared with a sound legal
framework infrastructure. A qualified expert group that recognizes the sector should
lead this process. These roadmaps should be elastic to adapt to changes in the sector
immediately. The responsibilities of each institutions and the task distribution

between them should be clarified in these roadmaps.

For designing renewable energy policies, current situation of energy sector and the
relationship between the energy sector and renewable energy sub-sector should be
elaborated carefully. The complementarity (rather than the substitutability)
relationship between the energy sources in the energy bundle must be provided and

the market formation should be supported by this way.

Energy system and electricity distribution and transmission networks should be

rehabilitated to integrate renewable electricity to the whole system smoothly.

Self-consumption should be supported since on-site electricity generation is promoted,
transmission and distribution losses can be reduced and hence electricity generation

and consumption become more efficient.

The role of government should be redefined as “a governor and regulator above the
institutions and private sector”. Government should give up electricity generation,
distribution and sales, but must be responsible from the regulation of the sector and
construction of the legal framework. This reorganization will require a structural

change and all requirements should be satisfied to succeed this structural change.

A new governance model must be adopted by taking into account the industrial

production and consumption relationship.

5.4. Policy Implications

The policy implications are determined by formulating policy recommendations to

solve the policy problems. For this purpose, the policy design model proposed in Chapter 4
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is used. In this model, to solve policy problems, policy recommendations are specified at
different levels of macro, meso and micro level based on three dimensions of policy aim-
policy tool-policy target. Therefore, policy implications are determined to solve the policy
problems by formulating policy recommendations which has specific policy aims, policy

tools and policy targets.

First of all, the policy problems are specified. In the context of this dissertation, there
are two main policy problems which can be solved by diffusion of SW-EG technologies:
Import Dependency Problem and The Governance Problem. For solving these problems, the
policy recommendations are formulated at macro, meso and micro levels. The market
formation is accepted as a key to diffusion of the SW-EG technologies. Therefore, policy
recommendations are formulated by the examination of the market formation dynamics in
SW-EG in Turkey. For each policy recommendation, policy aims, policy tools and policy
targets are specified. Policy aim is to clarify the purpose of each policy recommendation.
Policy tool is the way that defines how to achieve the policy recommendation. Policy target

is to measure the success of policy recommendation.
To solve import dependency problem:

To solve import dependency problem by the policies for diffusion of SW-EG
technologies, two policy recommendations are formulated at macro level and one policy
recommendation is formulated at micro level. The policy recommendations at macro level
are considering complementarity relationship between energy sources and modelling a
domestic technology development strategy. The policy recommendation at micro level is

promoting self-consumption (Table 5.14).

At macro level, first of all, it is recommended that complementarity relationship
(instead of substitutability relationship) between all energy sources should be considered in
designing renewable energy policies (Table 5.14). In the data analysis, it is found that
electricity supply security problem in Turkey can be solved by formulating a balanced
electricity generation bundle in which the rates of energy sources in electricity generation are
equally distributed. This electricity generation bundle is recommended to be an optimized
bundle and it should not be neither a fossil energy sources dominant nor renewable energy
sources dominant. Therefore, main purpose of this policy recommendation (the policy aim)
is to solve electricity supply security problem by formulating a balanced electricity

generation bundle (Table 5.14). For this purpose, multidimensional cost evaluation for
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renewable electricity generation can be used as a policy tool. In addition to monetary costs,
this cost evaluation must be made by taking into account the opportunity costs of each
renewable energy source in comparison to other energy sources. The policy target to achieve
by this policy recommendation is to reach the target of 30% of overall electricity generation
supplied by renewable sources in 2023 as implied in Energy Supply Security Strategy
Document (ETKB, 2009). According to the data analysis, this rate should be distributed
equally between renewable energy sources. This multidimensional cost evaluation would
enable policy maker to compute specific numerical targets for each renewable energy source
to reach in 2023 and such kind of policy targets would be more accurate to clarify the
complementarity relationship on solid bases and to measure the success of this policy

recommendation.

At macro level, secondly, it is recommended that the domestic SW-EG technology
development strategy in Turkey should be modelled clearly. By this policy recommendation,
it is aimed to decrease import dependency in supplying renewable electricity generation
equipment. In the field research, it is asserted that most of the equipment used in renewable
electricity generation power plants are imported from abroad and not to create another
import dependency problem (which emerges from using imported technology in renewable
energy power plants), technology development activities of domestic renewable electricity
generation equipment suppliers should be supported. In current situation, domestic
technology developers are supported indirectly. Instead of this indirect support mechanism,
two policy tools can be used to model the domestic SW-EG technology development
strategy in Turkey: (i) direct monetary subsidies for domestic technology producers and (ii)
market segment focused technology development strategy. In current situation, the electricity
generator who uses domestic product in renewable power plant is supported by extra feed-in
tariff. In this model, the domestic technology producer is not supported directly for his
technology development activity. In the field research, especially the equipment suppliers
criticized such kind of support mechanism. Instead of this indirect support, direct monetary
subsidies can be formulated to promote domestic technology developers. Therefore, this
policy recommendation can be realized by using direct monetary subsidies for domestic
technology developers as a policy tool. Moreover, market segment focused technology
development strategy can be used as another policy tool to realize this policy
recommendation. In this strategy, for unlicensed electricity generation market segment,

small scale renewable electricity generation technologies (such as small wind turbines) can
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be produced and commercialized by individual technology producers. On the other hand, if
the projected market segment is licensed electricity generation market segment, domestic
technology developers should come together to establish consortiums to produce large scale
energy technologies by gaining competitive power and benefitting from economies of scale.
The main policy target to reach by this policy implication is to realize 3000 MW of solar
installed capacity in Konya-Karapinar Energy Specialization Zone in which domestic
products are required to be used. This target has roots in decision of ETKB announced in 08
September, 2015 Official Gazette about Konya-Karapinar Renewable Energy Source
Region. For this region, the usage of domestic products is a prerequisite, but there is no
specific emphasis on domestic technology development activities. However, domestic
technology development strategy should mainly focus on the technology development
activities by domestic producers. As a result, to realize this policy recommendation,
specifically to support domestic producers (rather than foreign technology producers who

manufacture equipment in Turkey) should be supported.

At micro level, it is recommended to support self-consumption (which means on-site
electricity generation and consumption) by renewable energy source. By this policy
recommendation, it is mainly aimed to increase unlicensed electricity generation based on
small scale (mainly roof-top) power plants. In current situation, self-consumption is not very
easy and common in Turkey. Instead of self-consumption, in unlicensed market segment 1
MW renewable power plants are constructed side by side to sell all amount of generated
electricity for commercial purposes (to earn profit) rather than to generate the electricity for
own electricity consumption. Due to this reason, to disseminate the self-consumption based
on renewable energy, the prosumer model (in which the electricity generator consumes all
generated electricity in the electricity production unit-for example the house or the factory)
can be used as a policy tool to support self-consumption. In this model, the electricity
producer is supported to be electricity consumer at the same time (due to this reason his
name is prosumer: producer and consumer). This can be achieved by facilitating the
procedures of unlicensed electricity generation for small scale production, or legalizing
bilateral agreements between electricity consumers (whether being the individual consumers
or industrial consumers) and the electricity generator companies through by-passing
distribution companies. Moreover, establishing demonstrative renewable energy power
plants in the buildings of public organizations would be another policy tool to realize self-

consumption based on renewable energy sources. If the public organizations (such as
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ministries, municipalities, schools, hospitals) are supported to construct small scale power
plants on the buildings’ roof-tops to generate some of their electricity consumption, these
demonstrative projects would be beneficial for building public opinion about small scale
power plants for self- consumption since “learning by seeing” has an important impact on
society and neighbor effect is an influential psychological facilitator for diffusion of SW-EG
technologies. To realize the policy recommendation of supporting self-consumption by
renewable energy source, the policy targets are to reach 1000 roof top power plants
construction (like in Germany) in pilot regions with highest renewable energy potential and
1000 roof top power plants construction for public organizations’ buildings (such as
ministries, municipalities, schools, hospitals buildings). These targets are not specified in
any renewable energy policy documents in force, however these targets can be easily put by
ETKB to diffuse SW-EG technologies. Roof-top programs are very common and effective in
other cases in the world (such as Germany as detailed in Chapter 2) and would be also very

beneficial for Turkish SW-EG Case.
To solve the governance problem:

To solve the governance problem by the policies for diffusion of SW-EG
technologies, one policy recommendation is formulated at macro level, three policy
recommendations are formulated at meso level and one policy recommendation is
formulated at micro level (Table 5.14). The policy recommendation at macro level is
preparing clear roadmaps and plans/projections about SW-EG. The policy
recommendations at meso level are formulating manuals for renewable energy investment,
changing the role of government in energy sector and introducing a governance mechanism
to include SW-EG in industrial production (Table 5.14). The policy recommendation at

micro level is rehabilitating electricity distribution and transmission infrastructure.

At macro level, it is recommended that clear roadmaps and plans / projections about
SW-EG in Turkey should be prepared for SW-EG specifically to reach 2023 targets in
Turkey. The policy aim of this recommendation is to make long term energy planning in
renewable electricity generation sector. In field research, lack of long term energy planning
is indicated as a result of governance problem which leads unpredictability and uncertainty
in energy sector and lack of coordination and division of labor between governmental
organizations. Hence, this policy recommendation is formulated for the purpose of making

long term energy planning to solve governance problem brought about by lack of long term
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planning. For this purpose two specific policy tools to use are to prepare 5 to 10 years plans
for each renewable energy source separately by taking into account each source’s specificity
and to determine realistic and clear actions for solar and wind electricity generation based
on accurate solar and wind energy potential analysis on regional base (for example a solar
energy action plan for Mediterranean Region or a wind energy action plan for Aegean
Region). Each renewable energy source has different features’. By taking these features into
account, for each renewable energy source (specifically for solar energy and wind energy) 5-
10 years plans should be prepared. As indicated by the analysis of field research, the actors
from both for-profit and non-profit organizations pointed out that lack of long term planning
is a chronic problem as the energy sector and this problem created additional deficiencies in
renewable energy sector as well. Therefore, renewable energy action plans for each energy
source can be prepared and used as a policy tool to realize this policy recommendation.
Moreover, accurate potential analysis for each renewable energy source should be made to
determine realistic and clear actions to realize these 5 to 10 years plans. To make the
accurate potential analysis is the basics of this policy tool, since realistic and clear actions
can only be achieved by evaluating the renewable energy potential clearly and certainly.
Today, for solar and wind energy potentials GEPA (Solar Energy Potential Map) and REPA
(Wind Energy Potential Map) are used, however as asserted in field research these maps do
not give precise values for solar and wind energy potential. According to field research, it is
asserted that, due to such data problems in GEPA and REPA maps, for each license
application measurement become a prerequisite and regarded as a requirement for at least 6
months. To abolish this measurement prerequisite (which is criticized by most of the key
actors in the sector as indicated in the field research), an accurate potential analysis can be
used as a policy tool to realize this policy recommendation. It is proposed in field research
that this analysis should be made by an expert group of actors including technical experts
from governmental organizations (such as TEIAS, EPDK and TEDAS) and academics from
the related departments and research units (such as GUNAM, RUZGEM, ITU Energy
Institute) also by benefitting from international data bases (such as NASA data sources, EU
data sources and the data generated by universities). The policy targets to measure how the

policy makers are successful in implementing this policy recommendation are to reach the

% For example, solar energy is more appropriate for small scale home based electricity generation as
compared to wind energy due to modularity of the photovoltaic panels. On the other hand wind energy
is more appropriate for large scale electricity generation since the economies are scale becomes more
advantageous as the number of wind turbines increases in the power plant area.
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2023 targets of 5000 MW in solar energy and 20.000 MW in wind energy. These numerical
targets are announced in National Renewable Energy Action Plan (ETKB, 2014). These
targets are specifically determined for the rate of SW-EG technologies dissemination and to
reach these targets, the policy recommendation of clears roadmaps and plans should be
formulated specifically for solar and wind energy sources by taking each sources’ specificity
into account after preparing an accurate potential analysis.

At meso level, first policy recommendation is to prepare manuals for renewable
electricity generation investments mainly with the aim of solving lack of standardization
problem in these investments. According to the field research, lack of standardization is one
of the reasons of governance problem since there is no clearly defined and standard
procedures in renewable energy investment process °' . To realize this policy
recommendation, two main regulations which are the basic legal framework documents that
regulate solar and wind electricity generation investments, Electricity Market License
Regulation and Unlicensed Electricity Generation in Electricity Market Regulation must be
prepared separately for solar and wind energy sources. The procedures, timetables, roles of
actors in the investment process, cost of investments, the equipment supply used in
investments are all specific for each energy source. Due to this reason, licensed and
unlicensed market segments for each energy source should be regulated separately. To
measure the success of this policy recommendation, the installed capacity targets should be
determined separately for each market segment. For example, 5000 MW of solar installed
capacity to reach in 2023 can be distributed to licensed and unlicensed market segments such
as 4000 MW of installed capacity in licensed market segment and remaining 1000 MW of
installed capacity in solar unlicensed market segment. By this policy target, the effectiveness
of policy tools can be evaluated more accurately.

At meso level, second policy recommendation is to change the government’s role in
energy sector from energy producer to sectoral regulator. The policy aims behind this
recommendation are to reduce bureaucratic burden in renewable energy investments, to
solve accountability problem of government in renewable energy sector and to remove
deficiencies in trust relationship between the government and other actors. In field research,
bureaucracy (the red-tape) is said to be the most important administrative obstacle for

diffusion of SW-EG technologies. This obstacle hinders the operations in licensed and

*7 For example, construction permits taken for establishing solar and wind electricity generation power
plants change from one municipality to another mainly due to the fact that its procedures and time
tables are not standard and depend on the private individual relationships in investment process.
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unlicensed SW-EG market segments separately due to time consuming paper work, too
many permissions to take from different institutions and detailed and unnecessary procedural
obligations in application for and construction of solar and wind power plants. As asserted in
field research, bureaucracy is seen as governmental control mechanism on renewable energy
sector and said to be a part of government’s learning process of renewable energy sector.
This brings about one of the results of governance problem: Government to become more
interventionist to increase the control on renewable energy investments. According to the
field research, government intervenes the sector to protect the grid system from negative
effects of renewable energy (such as intermittency problem of renewable sources). Due to
these interventionist motivations of government, renewable energy sector becomes more
unpredictable since government may change the rules and regulations frequently to protect
the overall energy system. Key actors from governmental organizations claimed that
renewable energy investments are a part of learning process for government. As a result,
according to them, in this learning process, interventions and frequently changing rules are
expected. Moreover, in the field research, it is asserted that government’s unprecise position
in the energy sector creates accountability problem. Government as being the regulator of the
energy sector is expected to report, explain, and justify its operations and to be responsible
and answerable about its all activities in the sector. However, according to key actors from
renewable electricity generation and non-governmental organization (such as sectoral
associations), government is not accountable in that manner. This problem additionally
creates deficiencies in trust relationship between the government and other actors. Therefore,
with the aims of reducing bureaucratic burden, solving accountability problem and removing
deficiencies in trust relationship, it is recommended to change the government’s role in
energy sector from energy producer to the sectoral regulator. To realize this policy
recommendation, policy tools are to establish a unique coordination mechanism for
renewable energy investments and to define roles, responsibilities and duties of each actor
(including government) in addition to sanctions in case of negligence/failure clearly in
energy sector by legal framework. The policy target of this recommendation is authorization
of YEGM (General Directorate of Renewable Energy) as the unique coordination
mechanism and organization for all renewable electricity generation activities. YEGM, as
being the unique coordination mechanism, would control all procedures related to
application for and construction of licensed and unlicensed solar and wind energy power

plants. In this situation, the conflicts which resulted from the bureaucratic burden and
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accountability problem would be solved by defining YEGM as the unique coordination
mechanism. Moreover, authorization-responsibility complementarity for YEGM and the
sanctions in case of actors’ failures must be determined specifically before new applications
are collected in solar and wind electricity generation in Turkey. If this can be achieved as the
policy target before the new solar and wind energy applications, this policy recommendation
is said to be a successful recommendation.

At meso level, third policy recommendation is to introduce a new governance model
for industrial production including SW-EG (Table 5.14). This policy recommendation
depends on most cited administrative facilitator, peak shaver effect of renewable energy,
asserted by for-profit organizations. The policy aim behind this recommendation is to
increase the usage of domestic renewable energy sources at the midday in addition to
consuming electricity from the general grid system. In field research, it is asserted that in
midday industrial production is at highest level and the renewable energy potential (esp.
solar energy) is also at highest level. The electricity cost of the factory, which is highest at
midday due to peak hour of industrial production, can be decreased if some amount of
electricity consumption can be supplied by renewable electricity generated in solar or wind
power plant constructed in roof-top of the factory or near the factory, since the renewable
electricity generation potential (especially the solar energy potential) is also at highest level
at midday. To achieve this policy recommendation, the policy tools are support mechanisms
(such as extra feed-in tariff) for using renewable electricity generation in peak hours,
specific project finance mechanisms for construction of renewable power plants in industrial
production facilities and bilateral agreements between renewable electricity generators and
the factories. For instance, in Organized Industrial Regions, the factories can be supported to
construct their own renewable power plants to generate renewable electricity to use in
industrial production’s peak hours. Moreover, government or financial organizations (such
as banks or TURSEFF”) can formulate specific project finance mechanisms for construction
of renewable power plants in industrial production facilities for midday to increase
renewable electricity generation usage. Bilateral agreements (which are not legal for

renewable electricity generation now in Turkey) can be legalized and used as another policy

% «Turkey Private Sector Sustainable Energy Finance Facility (TurSEFF)” is a framework operation
with up to USD 265 million under which credit lines will be provided by EBRD (European Bank for
Reconstruction and Development) to eligible commercial banks for on-lending to private sector
borrowers for energy efficiency and small-scale renewable energy investments
(http://www.turseff.org/en/page/what-is-turseff, Last Access: 29.01.2016)
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tool to realize this policy recommendation. Moreover, infrastructural re-arrangement should
be made to adapt the electricity grid system to smart grid in Turkey, since benefitting from
renewable electricity at specific hours of the day (such as middays) without cutting the
connection with the grid (so to say for on-grid renewable electricity generation power plants)
is not possible unless the grid system is converted to smart grid. The policy target can be
formulated by putting a specific numerical target of renewable electricity usage in industrial
electricity consumption. At the beginning this target can be specified for pilot regions such
as Organized Industrial Regions. For example, for a pilot organized industrial region, at the
end of 2016 1% of total electricity consumption can be supplied by renewable energy power
plants. To reach this target, TEIAS also take pilot smart grid applications into the new
infrastructural investment agenda for this specific organized industrial region with high
renewable energy potential.

At micro level, only policy recommendation is to rehabilitate overall electricity
distribution and transmission infrastructure (Table 5.14). The policy aim behind this
recommendation is to increase electricity supply security and to improve the physical
infrastructure to adapt the renewable electricity generation to overall electricity distribution
and transmission system. In the field research, it is found that most cited physical obstacles
that hinder diffusion of SW-EG is “infrastructural deficiencies” to transport renewable
electricity to consumers. These deficiencies mainly originate in new equipment requirements
and transformer requirements to integrate renewable electricity generation to overall
electricity distribution and transmission systems. Moreover, in the field research, it is
asserted that, in the regions with high renewable energy potential (such as Mediterranean
Region) capacities of transformers are overloaded and hence new applications cannot be
accepted mainly due to these overloaded transformers capacity. As a result, unlicensed
renewable electricity generation slows down due to these infrastructural problems. To solve
such problems, rehabilitation of electricity distribution and transmission infrastructure is
recommended. The policy tools to realize this recommendation are periodical announcement
of transformer capacities (reserved for solar and wind energy sources), new infrastructure
investments by TEIAS and distribution companies, and establishing a team in TEALS which is
responsible from infrastructural rehabilitation during renewable power plant construction.
If the transformer capacities and the share of these capacities reserved for renewable energy
power plants are announced periodically, the renewable power plant investors can make

detailed feasibility plans for each investment project by evaluating these capacities. TEIAS
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made first capacity announcement in January, 2015, After January, 2015 TEIAS declared
that at the beginning of each month, these capacities are updated by new infrastructure
investments. Therefore, periodical announcement of transformer capacities (reserved for
solar and wind energy sources) is used in this way to achieve the policy recommendation of
infrastructural rehabilitation. For the announcement of new capacities periodically and new
infrastructure investments by TEIAS and distribution companies, a team in TEAIS which is
responsible from infrastructural rehabilitation must be established. If transformer capacities
are announced at the beginning of each month, this can be accepted as an achieved policy
target to realize this policy recommendation. Since January 2015, TEIAS has been
announcing transformer capacities'”’. These announcements are good sources for renewable
energy investors and can be accepted as an indicator for rehabilitation of electricity
distribution and transmission infrastructure to integrate the renewable electricity to overall

system.

% For detailed capacities reserved for solar and wind energy sources can be seen here:
http://www.teias.gov.tr//Duyurular/Lisanss%C4%B1z%20Tahsis%20Edilen%20GES-
RES%20Kapasiteleri.pdf (in Turkish). Last access: 22.01.2016

1% For these announcement, check TEIAS website “Announcement” via
http://www.teias.gov.tr/Duyurular.aspx. (in Turkish).
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APPENDICES

A: Sections (Higher Order Categories), Sub-Categories, Codes and Code

Definitions Used in Data Analysis

Table A. 1. Details of Data Analysis Framework

SECTION 1: INTRODUCTION / WARM UP (Higher order category)

Sub-Category: Code: Code Definition:
Education Education level-completed undergraduate and graduate
degrees
Experience Accumulated work experience in energy sector

Expertise in Energy

The total working years in energy sector (including the

1. Personal | Sector years spent in any subsector other than renewable energy
Information: sector if the interviewee has that expertise)
Expertise in
Renewable Energy | The total working years in renewable energy sector
Sector
Org, Tasks Organllzat.lonal tasks performed by interviewee in the
organization s/he works
Organization Organization's overall activities performed in renewable
Activities energy sector
2 Plans/Projections / Organlzgtlon s short and long term plans, proj ectllons
. . /targets in Renewable energy sector and expectations
Organizational | Expectations S
. about the outputs of the plans/projections
Information

Strategies in

Organization's business and R&D strategies in renewable

Renewable Energy eneray sector
Sector o
SECTION 2: CURRENT SITUATION OF TURKISH ENERGY SECTOR (Higher order
category)
Sub-Category: Code: Code Definition:
The problems about government's accountability to
. follow the policies and legal framework, the state of
Accountability . . . A .
being obliged to report, explain, or justify its operations
in energy sector, to be responsible and answerable.
3. Problems in Energy Efficiency | Neglecting energy efﬁmency in energy consumption
energy Sector | [mport Dependency To be a country that is depgndent on 1mpoﬁed energy
sources for energy production and electricity generation
Infrastructural Problems about the physical infrastructure used in
Problems electricity generation
Insufficient Domestic resources of the country are not enough to

Domestic Sources

supply energy demand - not to be self-sufficient
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Table A. 1. Details of Data Analysis Framework (continued)

SECTION 2: CURRENT SITUATION OF TURKISH ENERGY SECTOR (Higher order

category)
Sub-Category: Code: Code Definition:
Interventionist Government is extremely intervening the energy sector
Government and hindering the sector to function completely
Lack of Capabilities Lack of bureaucratic capabilities to support diffusion of

3. Problems in
energy sector

renewable energy technologies

Problems about

Lack of a governing system in the energy sector to
exercise the authority, lack of managerial capabilities and

Governance lack of planing abilities of the governmental actors

Lack of Lack of clear standarts, rules and regulation applied to all
Standardization actors in the sector

Lack of Long Term | Turkish energy policies are not clearly defined for long
Energy Policies run and the targets are not determined definitely

No Prioritization

The lack of prioritization in determination of the targets
in energy sector

Predictability

To predict the future of the energy scene of the country is
not possible due to unclearity of policies

Prejudices about

Negative prejudices (esp. in bureaucracts) about

Businessman businessmen in energy sector
Problems experienced in the process of transfering
T ownership, property or business from the government to
Privatization P, propetrty &

the private sector especially in electricity distribution
companies in Turkey

Problems in
Education System

Problems in general education system that hinders the
actors to build needed capabilities

4, Reasons for

Easily Constructured
Plants

Construction of fossil fuels power plants and electricity
generation in that plants are easier as compared to other
energy sources

Electricty power plant efficiency as the ratio between

Efficiency useful electricity output and the energy value of the
energy source

Energy Supply General energy equilibrium where the energy demand

Deficit exceeds energy supply

Institutional Support

Current institutional framework of the country supports
electricity generation based on fossil fuels.

USIPuge:‘;)-SSII Not supporting Renewable electricity generation is not supported by
) Renewable Energy | government policies hence fossil fuels substitute
Technologies renewable electricity generation
Political Legitimacy Fos.slll fuel based electricity generation is politically
legitimate as compared to other sources
These sources are easily accepted by society and are
Social Acceptance | widely used due to positive externalities created by using
fossil fuels
Subsidies Direct and 1p41rect subs@es for supporting fossil fuel
based electricity generation
The share of fossil fuels and renewable sources are
Balanced . '
balanced in country's energy bundle
5. Optimal | FF (Fossil Fuel) The share of fossil fuels is higher than the share of
Bundle: dominant renewable sources in country's energy bundle

RS (Renewable
Sources) dominant

The share of renewable sources is higher than the share
of fossil fuels in country's energy bundle
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Table A. 1. Details of Data Analysis Framework (continued)

SECTION 3:INDUCEMENT AND BLOCKING MECHANISMS (Higher order category)

Sub-Category:

Code:

Code Definition:

6. Facilitators:

Subcontractor

The company at lower level in production value chain
hired for the production in main company

Abundant source

Renewable sources are abundant and easily reached
energy sources in Turkey

Being Domestic
Source

Renewable sources are totally domestic energy sources in
Turkey.

Bundle Effect

Big energy firms' strategy to include renewable sources
to balance the shares of energy sources in energy
production bundle

Contracts and
Collaboration with
Experts

At the first pace of entering the sector, the consultancy
firms prefer to works on contract based with experts to
benefit their experience in sector

Cost-
Competitiveness

Renewable energy technologies are becoming cost-
competitive as compared to conventional energy
technologies (such as fossil fuel based electricity
generation technologies)

Country Experience

Positive country experiences that can be used for learning
the diffusion of renewable energy technologies

Deficiency in Fossil
Fuels

Fossil fuels are not enough to generate electricity demand
in Turkey

Direct Support for
Investment

Direct support by government for building renewable
energy power plants

Eager Investors

Investors are ambitious to benefit from new invesment
opportunities in renewable energy sector

Energy Supply
Security

Ensuring the availability of energy sources to sustain the
supply of energy consumption

Experience in other
Renewable Sources

Accumulated experience in other renewable energy
technologies diffusion (such as hyroelectric energy)

Feedbacks from
Market Formation

Firms take feedbacks from the early market formation
process and reflect them to carry the market formation
one step further

Fixed Price for
electricity

Government guarantees the investor to purchase solar
electricity from the highest fixed price for next 10 years
(Now this period is extended to 49 years in unlicensed
electricity generation, like licenced generation)

Financial Supports
for Renewable

Financial supports given by government and by financial

Energy organization to promote the energy investments
Technologies
Government Direct government subsidies in monetary terms (such as

1 13.3 dolar cent/ KWh for electricity generated by solar
Subsidies

power)
ErlﬁtsEleCtrlClty Electricity consumption prices are high in Turkey
Improved Health Diffusion of renewable energy technologies may improve
and Environmental | health and environmental conditions, prevent of
Conditions biodiversity loss and reduce greenhouse gas emissions
. General electricity consumption is rising and the exisiting

Increasing .
Electricity power plants are not enough so Turkey needs additional
Consumption power plants such as renewable energy based electricity

generation plants
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Table A. 1. Details of Data Analysis Framework (continued)

SECTION 3:INDUCEMENT AND BLOCKING MECHANISMS (Higher order category)

Sub-Category:

Code:

Code Definition:

6. Facilitators:

Job creation

New employment opportunities are created by economic
activities of the actors in the renewable energy sector

Knowledge Transfer | Technical and technological knowledge are transferred
Channels from one actor to another via these channels
Lobbying and To influence the decision makers in the energy sector to

advocacy coalition

improve the existing conditions for structural changes in
the sector and to adapt the policies to these changes

Long term Wind and solar power plant investments are long term
Investments investment that the investor earns money for 25-30 years
Sustainability and operation of solar and wind power
Low opex plants are low mostly due to zero input costs for
electricity generation (low operation expenditures)
A firm owner sees the renewable power plant in the next
Neighbour Effect firm located near his firm and wants to construct the
same power system in his own firm, learning by seeing
Networking and Networking and collaboration between the actors in the
collaboration sector
New Invesment Electricity generation based on renewable sources creates
Opportunities new investment opportunities in the economy

No Input Cost

The inputs of renewable energy power plants are solar
and wind. They are domestic sources and free of charge,
hence there is no input cost.

Renewable sources (especially solar power) can decrease

Peak Shaver Effect | electricity consumption when the electricity demand
riches to maximum point (especially at midday)
riority to Some priorities and privalages are given to renewable
Renewable Energy . e S
Sector energy sources to motive the diffusion process

Prosumer Effect

Renewable sources can be benefitted in small scale
systems and the electricity consumer can generate
(produce) his own electricity consumption, hence the
producer and the consumer can be the same actor

Reduced Import
Dependency

By using domestic renewable energy sources, import
dependency can be reduced

Reduction in
electricity losses in
transmission and
distribution

During the transmission and distribution of electricity,
some of generated electricity is lost on the way to reach
final consumption point. These loses can be reduced by
shortening the distance between electricity generation
plant and consumption point.

Rural development

Renewable energy power plants create new opportunities
for rural development such as increasing employment in
the local area of power plant.

Renewable sources may substitute the fossil fuels in

Subtitution Effect - .
electricity generation
Technology The routines and ways followed in the society to develop
Development technolo
Trajectories gy
The Electricity Generated electricity is purchased by the government for

Purchase Programs

the predetermined prices for ten years (for unlicensed
electricity generation)
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Table A. 1. Details of Data Analysis Framework (continued)

SECTION 3:INDUCEMENT AND BLOCKING MECHANISMS (Higher order category)

Sub-Category:

Code:

Code Definition:

6. Facilitators:

Transmission of
Sectoral Knowledge

Transmission of the accumulated knowledge in a sector
that is indireclty related to renewable energy (such as
semiconductors) to renewable energy sector

In the world, renewable electricity generation is also a

7. Obstacles:

World Trends .. : .

rising energy subsector and economic activity

Consciousness about the benefits of electricity generation
Awareness

based on renewable sources

Heavy work burden due to lack of the systemic
Bureaucracy governmental organizations those follow clearly defined

procedures in an organized manner

China produces renewable energy equipments very
China Effect cheaply as compared to Turkey (and other countries) and

this hinders technology development in Turkish
Renewable Energy Sector.

Construction plan-
permits

In renewable power plant applications, too many permits
must be taken, and detailed and time consuming
contruction plans must be prepared.

Due to the gains are very different for different actors in
the sector, the motivations of the actors do not match at

Cooperation the same point and hence cooperation becomes an
obstacle rather than a facilitator
Coordination There is no coordination between the governmental
between L . .
organizations which are direclty related to renewable
Governmental o S
o electricity generation in Turkey
Organizations
Counter lobby of conventional embedded technologies to
Counter Lobby slow down the diffusion of renewable electricity

generation technologies.

Deficiency in
Market Formation

Imperfections in market formation in renewable
electricity generation

Dependency on
Natural Conditions

Solar and wind energy sources are highly dependent on
natural conditions (such as weather, construction field)

Failure in
institutional Institutional framework (such as the legal framework) is
alignment for new not adapted to changes in new technology (of SW-EG)
technology
Problems about renewable power plants fields (such as
Field Problems high prices for renting the needed land, difficulties in
finding the appopriate land)
High (initial) Costs Installation cost of renewable power plants are high as

compared to conventional sources

High Storage Costs

Energy storage makes renewable energy investments
more advantageous but storage technologies are very
expensive for today, because they are emerging and
developing technologies

Imported
Technology

Technological equipments used in renewable power
plants are imported and not produced in Turkey at
competitive prices
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Table A. 1. Details of Data Analysis Framework (continued)

SECTION 3:INDUCEMENT AND BLOCKING MECHANISMS (Higher order category)

Sub-Category: Code: Code Definition:
The ratio of electricity output to energy value of
Inefficiency renewable source is lower as compared to other energy
sources
Consultancy firms which play an intermediary role
Unequipped between the suppliers and power plant investors are not
consultancy well-informed and sometimes they do not facilitate this
intermediary process
Distribution and Transmission Infrastructure for
Infrastructural S L
. electricity is not sufficient in Turkey to encompass the
Deficiencies

7. Obstacles:

renewable electricity into the system

Make something up
as you go along

Needed changes and adaptations are made during the
market formation process, and this is typical for Turkish
society (“Kervani yolda diizmek” in Turkish)

Technical information needed for construction of

Lack of (Technical) | renewable power plants (esp. Accumulated in the
Information workers of this construction process) are not sufficient
and this slows down the diffusion process
o Lack of an amount of installed power (such as IGW in
Lack of Critical . .o .
solar power) to announce that there is an critical mass in
Mass
that renewable power.
Lack of . Lack of technological development vision in the
Technological

Development Vision

companies/capital owners in private sector

Lack of Financial
Model

Lack of financial model for new technology developed
by Turkey (domestic renewable energy technologies). In
technology development activity, financial models and
commercialization of new technology are neglected

Long pay-back
periods

Pay back periods of renewable energy investments are
longer as compared to other energy sources and this
makes renewable energy investment less attractive

Mental Barriers

Such as Inferiority complex, lack to self- confidence

Mistakes in process

Structural mistakes are made at the construction of the
licencing process for granting the renewable energy
licences

Negative Experience

Negative past experience in renewable energy sector
(especially in wind energy licence application in 2007 in
Turkey)

Not a Base Load

Renewable sources are not base load energy sources
(base load power plant is the energy plant which can
generate dependable power to meet energy demand
consistently)

Nuclear Power

Establishment of nuclear power plants in Turkey

Precautions issued
by Legal Framework

Legal framework necessitates some precautions to be
taken before application for renewable energy power
plants licences (Such as measurement prerequisite before
solar licence applications)
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Table A. 1. Details of Data Analysis Framework (continued)

SECTION 3:INDUCEMENT AND BLOCKING MECHANISMS (Higher order category)

Sub-Category:

Code:

Code Definition:

Problems in

Problems in the process of renewable electricity

Electricity generation in the power fields(such as "dust" in solar
Generation panels, or logistic problems in wind farms)

Problems about Problems in construction of networks especially due to
Networking personal interests and ambitions

Project Finance

To find financial resources for power plant project is very
difficult

Qualified technical
personnal

There is not enough qualified technical personal in the
sector

Self-Consumption
Requisite

For unlicenced electricity generation based on solar and
wind power, there is a possibility of establishing self-
consumption requisite which dictates the owner of the
power plant to consume some amount of generated
electricity

Technological
Immaturity

Renewable energy technologies are emerging
technologies and yet immature technologies in the world

7. Obstacles:

Tenders

When there are more than one firm applies to build a
solar/wind power plant for the same plant field, TEIAS
organizes competitions to choose the project that will
connect to the grid. ETKB accepts the licence
applications for limited capacity in predetermined
application period. This regulation slows down diffusion
of renewable energy technologies.

Transparency

All the regulations are not clear and well defined hence
the sector is not informed well

Uncertainity

The rules and regulation are not certain and well defined
in the sector and this violates standardization and tasks to
be completed at determined time period

Changing rules

Rules are changing during the process and this creates
extra burdens for the investor

License Traders

Some people are active in the sector, they are trying to
make money by buying the licence and sellig them at
high prices and makes profits

SECTION 4:M

ARKET FORMATION in RENEWABLE ELECTRICITY GENERATION

igher order category)

Sub-Category: Code: Code Definition:
Certification- Determined and standardized rules and regulations of the
Standardization market transactions
. Competitive power of the actors in the renewable
Competitiveness ..
electricity market
Complementary goods are goods which are used together
8.Market to maximize utility of buying and using one of them
: . | Complementary . .
Constituents: (Electricity generated based on renewable sources is a
Good .
complementary good for electricity generated based on
other sources)
. In renewable energy systems, new technologies are
Competing .
. competing to each other to be developed further and to
Technologies

dominate the sector
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Table A. 1. Details of Data Analysis Framework (continued)

SECTION 4:MARKET FORMATION in RENEWABLE ELECTRICITY GENERATION
(Higher order category)

Sub-Category: Code: Code Definition:
Credit for Financial credits for establishment of the projects for
investment electricity generation based on renewable sources
Demand for electricity generated based on renewable
Demand

8.Market
Constituents:

Sources

Emerging actor
profile

Emerging actor profile in renewable energy sector
(mainly consolidation)

Economic Value of
the Good

Economic value of the electricity generated based on
renewable sources

Field Decision
Criteria

The standard and constant criteria for determination of
the field for renewable electricity generation power
plants

Generation

Electricity generation based on renewable sources

Institutional change

Institutional change made for market formation in

for Mar.ket renewable electricity generation in TR
Formation
Insurance for the renewable power plants sustanability
Insurance and guranteed electricity generation, managing risk of
breaking down of the power plant equipment
Investment Investments conditions for establishing renewable power
conditions plants
New Market Energy trade in Turkey should be reformulated again
Structure

One final good:

All resources (such as solar, wind, hydroelectricity,
nuclear, thermal power..) generate the same final product

electricit L .
Y of electricity, hence they are all substitutes for each other
If the government invests in renewable energy, the excess
. money that is not spent for power plants are transferred to
Opportunity cost .
other government expenditures such as health
expenditures
Production Electricity generation facilities in a power plant
conditions vE P P

Purchasing process

Electricity trading in Turkey

Rant Income

Extra profits and income generated in renewable
electricity generation

Transmission of generated renewable electricity from

Trasmission one point to another

Actual Market Actual situation of renewable electricity market
Development development in Turkey

Auditing Auditing of the renewable electricity generation power

plants construction and electricity generation processes

Licence applications

Licence application for obtaining the right of
constructing renewable electricity generation power
plants

MS Licensed EG

Market structure of licenced electricity generation market
segment
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Table A. 1. Details of Data Analysis Framework (continued)

SECTION 4:MARKET FORMATION in RENEWABLE ELECTRICITY GENERATION
(Higher order category)

9.Market
Development

MS Unlicensed EG

Market structure of unlicenced electricity generation
market segment, decentralized, small scale, home based
generation, rooftop systems (rather than 1+1+1.. MW
systems for profit making)

Support by politics

Direct political support and initiative (top down
authority) for diffusion of renewable electricity

Domestic-foreign
market penetration

Domestic production is whether for domestic markets or
foreign markets

SECTION 5:PUBLIC POLICIES AND MARKET FORMATION (Higher order category)
Sub-Category: Code: Definition
Public policies and future targets for renewable
Clarity of Policies & | electricity generation in Turkey must be clarified and
Targets well defined to support market formation, hence diffusion

10.Interaction
of Public
Policies and
Market
Formation

of renewable electricity generation

Consistency of

Consistency of renewable energy policies and regulation

Policies in the sector
There are demonstration projects and showcases as
Demostration examples for renewable power plants in Turkey to

Projects-Showcase

explain and present the society the benefits of renewable
electricity generation in Turkey

Direct Public
Provision

Direct public provision for construction of renewable
power plants to supply government's electricity demand,
hence supports diffusion of renewable electricity

Domestic production

Domestic resources are not enough to supply demanded
energy - not to be self sufficient

Elasticity of policies

RES policies should be elastic to adapt the instant
changes in the sector to support market formation

Firm entry activity

New firms enter and exist the renewable energy sector
due to some specificities of the sector

Industrial Policies

Industrial policies should be established in parallel to
energy policies and hence renewable energy sector may
be affected by them

The laws and regulations in renewable energy sector

Legislation and MF | must be made and enacted to reach the target of market
formation (MF) in the sector
The activities of the actors must be in accordance with
Legitimacy established rules, regulations and laws in the renewable
energy sector for market to be formed
. . The process of renewable energy policy making is
II)’;);;?;Smakmg directly related to market formation in Turkish renewable

energy sector

Policy priorities

Market formation in renewable energy sector should be
determined as a policy priority for renewable energy
policies in Turkey

Policy-Aim-Tool
Compatibility

Policies, aims to establish these policies and tools to
reach the targets by this policies should be incompatible
to each other

Renewable Energy
Policy implications

and MF

Examples of renewable energy policy implications and
their effects on renewable enerhy market formation (MF)
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Table A. 1. Details of Data Analysis Framework (continued)

SECTION 5:PUBLIC POLICIES AND MARKET FORMATION (Higher order category)

Sub-Category: Code: Definition
.RISkS apd Broblems Risks and problems in licence application process for the
in Application . .
firms included in the whole process.
Process
Role of Interest . .\ .
. . Interest groups have impacts (positive or negative ) on
. Group in Policy . .
10.Interaction Desion renewable energy policy design
of Public £ — -
L . Abuse of policy implications must be punished and
Policies and | Sanctions- . . ! .
. sanctions must be clear and pretermined for misfunctions
Market Punishments ;
; of the actors in the sector
Formation

Strategies to
promote MF

Actors in the sector should have strategies to promote
renewable energy market formation

Vision and mission
in policy design

Vision and mission in renewable energy policy design
should be incompatible with renewable energy market
formation

11.Purpose of
REP

The purpose of renewable energy policy is to solve

To solve infrastructural problems such as inefficiency in electricity
Infrastructure transmission power lines, country wide grid system or
Problems transformers-power distribution units rehabilition in
physical infrastructure
The purpose of renewable energy policy is to be
To be Deliberate deliberate in building renewable energy sector on solid
(Consciosly bases (and indispensibily slowing the growth of the
slowing) sector systematically and consciously and diffusion of

renewable energy technologies to be precautious)

To Decrease Import

The purpose of renewable energy policy should be “to

Dependency decrease import dependency”

E(;Iirg;?:te The purpose of renewable energy policy is to promote
. domestic production of renewable energy technologies

Production

To Promote Energy
Efficiency

The purpose of renewable energy policy is to promote
energy efficiency in industrial and home based energy
consumption

To Promote Storage

The purpose of renewable energy policy is to develop

Technologies domestic storage technologies in Turkey
To reach 2023 The purpose of renewable energy policy is to reach 2023
targets energy targets

To Secure Supply

The purpose of renewable energy policy is to secure the
sustainability of energy supply

12.Features of
Policy Makers

Ablht}./ to Ability to coordinate the renewable energy technological
Coordinate the . . .

innovation system in the country
System
Ability to determine | Ability to know the details of the technological change in
Technological the energy sector and following the updates and
Knowledge Base innovative activities

Ability to Evaluate
System Dynamicss

Ability to understand and perceive the renewable energy
system from inside and outside

Ability to Analyse
Financial Conditions

Ability to analyze the financial opportunities and
conditions about renewable energy project finance

Ability to Detect the
System Specific
Features

Ability to understand sui generis-system specific features
of renewable electtricity generation in Turkey and to take
into account these features while designing policies
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Table A. 1. Details of Data Analysis Framework (continued)

SECTION 5:PUBLIC POLICIES AND MARKET FORMATION (Higher order category)

Sub-Category:

Code:

Definition

12.Features of
Policy Makers

Ability to Foresee
and Plan

Ability to foresee the coming events and the results of
policy actions and make plans according to these
expectations and the targets of policy actions

To be versatile and to understand and analyze different

Tobe Multifaceted aspects of the energy debate instantly

To have To have capabilities and accumulation about the
International international relations and to be active in international
Relations Abilities | energy and technology development area

To have Sectoral
Knowledge and

To have renewable energy sector specific knowledge and
experience in Turkey

Experience
To have a consultancy team that includes wise and
To have Good . .
sophisticated energy experts and to benefit from this team
Consultancy

during policy making process

13. Policy
Proposals

Clear Plans and
Roadmaps

Turkey should have clear renewable energy plans and
targets, and to reach this target Turkey must design well-
prepared and detailed roadmaps

Decreasing Tariff
Rates

Tariff rates for renewable electricity prices should be
decreased in long run to normalize the renewable
electricity prices and to include renewable electricity to
the market as a normal good

E-application

E-application for renewable electricity generation
(licenced or unlicenced) should be formulated to fasten
the process

Educational New educational opportunities should be established to
Facilities clear the uncertainities in the system
Electricity TEIAS should increase electricity transformers
Transformers capacities-power distribution units allocated for
capacity renewable electricity generation
Plans and projections about a country's energy decisions
Energy Mix Report and bundle.: choices shqulq bf? mgde ip collaboratioq
between different public institutions in the country in a
multifaced fashion
Government should determine specific areas eligiable for
renewable electricity generation, should clarify the rules,
Energy

Specialization Zones

regulations and standarts about the construction of the
fields and renewable electricity investments should be
made to this specific areas

EPC Network

A leading energy EPC (Engineering Procurement
Construction) firm should manage a network of EPC
firms to increase the efficieny of the EPC work especially
in distant areas and to transfer the acculated knowledg to
the new firms in the sector to increase the expertise and
technical knowledge in overall sector

Expert groups-

While generating reneawable electricity, the actors
should work project based with sophisticated expert

Iv);é)ﬂg; based groups about different aspects of new investment (a kind
& of specialization should be promoted)
. . Specific regulations and rules should be clarified for
Field regulations

predetermined fields of renewable electricity generation
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Table A. 1. Details of Data Analysis Framework (continued)

SECTION 5:PUBLIC POLICIES AND MARKET FORMATION (Higher order category)

Sub-Category: Code: Definition
To produce domestic renewable energy technologies,
Foreign partnership foreign partnership must be provided to transfer

13. Policy
Proposals

technology and to benefit from their expertise and
knowledge accumulation

Government led
technology
production

For technological development of domestic renewable
electricity generation, the government should lead and
manage this technological development process

GIS-Geographical
Information Systems

In Turkey, to determine appropriate fields for renewable
energy investments, Geographical Information Systems
should be loaded

Impact Assesment

Impact assessment of renewable electricity generation
policies and regulations should be made periodically and
reported to public to increase the lessons learned

Marketing in
Renewable
Electricity

New marketing strategies should be implemented
(especially in small scale-home based solar systems) to
promote diffusion of renewable electricity generation
technologies

Measuring Potential

Measuring the renewable electricity generation potential
by a central scientific organization and by government
led facilities

Net-Metering

Net-metering is a billing mechanism that credits
renewable energy system owners for the electricity they
add to the grid.

New Governance
Model-Mechanism

For simplfying the procedures for licenced and
unlicenced electricity generation, a new governance
model for organization of the governmental institutions
must be determined.

The role of government in energy sector and renewable

New Role of electricity should be redefined to hinder the government
Government . . . .
direclty intervening and manupulating the sector
Predetermined and time restricted licence application
No Application procedures in renewable electricity generation should be
Period abolished and application should be taken any time in the

year (like the licence application for fossil energy)

Power Purchase

For renewable electricity generation, A power purchase
(PPA) is not legally possible now, but for rapid diffusion
of renewable electricity generation technologies, it is
very crucial and necessary (A PPA is a contract which

Agreement defines the details of a commercial electricity sale
direclty between the actor, who generates electricity to
sell the consumer, and the consumer, who purchases
electricity for his own needs. )

Powerpack for Self- Power packs are the packs that 1pclude necessary

. equipments for portable and easily constructed renewable

Consumption

electricity generation systems.

Pre-Licence
Structure

Before licence applications, a pre-licence process should
be clearly defined to simplify the licencing process and to
solve the problems of bureacracy
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Table A. 1. Details of Data Analysis Framework (continued)

SECTION 5:PUBLIC POLICIES AND MARKET FORMATION (Higher order category)

Sub-Category:

Code:

Definition

13. Policy
Proposals

Price discrimination

To support using renewable electricity, price of the
electricity generated from renewable sources may be
differentiated than the electricity generated by other
sources

Support by Politics

Liceced and unlicenced electricity generation processes
can be managed by a systematic process management
mentality

Promoting Self-

Self consumption in renewable electricity generation
should be promoted and small-scale (esp. Rooftop

Consumption systems in solar energy) prosumers should be increased
Protective For protecting domestic renewable energy tgchnology
Measures- produce.rs, prote;ctwe measures (guch as au(.htlng
Regulations mechanism for imported electricity generation

equipment) should be applied

Raising Awareness

Awareness for clean and renewable electricity generation
should be raised and disseminated

Renewable Energy | Renewable electricity generation should be made an
Requisite in New obligation for new buildings in Turkey (such as the
Buildings obligation of thermal insulation for new buildings)
Licence application for obtaining the right of
Redefinition of constructing renewable electricity generation power

Licence Procedures

plants should be redefined (as described by the
interviewees)

Reduction in VAT

Reduction in VAT (value-added tax) of renewable energy
technologies produced in Turkey

Rehabilitation in

To adapt the overall grid system after the introduction of

Physical .
Infrastructure new renewable power systems to the grid
Renewable Energy A specific country wide centre for renewable energy

Research Center

technology development and diffusion should be
established

Setting Targets-
Long Term Planning

For supporting diffusion of renewable energy
technologies, well defined long term plans should be
formulated and targets should be determined

Shorten Permission
Periods

For licenced electricity generation, permissions should be
taken from various governmental organizations and each
permission takes a long time. This extends the licencing
periods and creates extra burdens for investors. Hence
this procedures should be simplified and permission
periods should be shortened

Physical infrastructure for transmission of electricity in
Turkish grid system should be converted to smart grid to

Smart Grid control more effectively (especially after including
renewable electricity into the system)

Specialized Specialized governmental organization that has direct

Governmental control on all renewable electricity may be established to

Organizations control the sector from one central intermediary authority

Specialized Regulations specific for renewa‘t?le el.ectricity generation
; should be formulated to fasten diffusion of renewable

Regulations

electricity generation technologies
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Table A. 1. Details of Data Analysis Framework (continued)

SECTION 5:PUBLIC POLICIES AND MARKET FORMATION (Higher order category)

Sub-Category: Code: Definition
:zzlssl\t;ttlg g Fosil Whereever possible, fossil fuels should be subtituted by
renewable sources in electricity generation
Renewable Energy
Suporting R&D Policy should support R&D activities of academic units
activities (ex. Speacialized research centers)

13. Policy
Proposals

To decrease
Bureaucracy

Bureaucracy in renewable electricity generation
applications and power plant construction and realization
processes should be reduced to fasten new investments

Undersecretariat for

Specific undersecreriat for energy should be established

Energy
Planning for Most appropriate field should be determined and planned
Renewable Energy | by a scientific study and then should be announced to
Field take the applications

White list should be published to prevent the sector from
White list using bad quality products and equipments in power plant

construction

223




109uI3uyg o 001 oS ‘3ug soonodg PUIpm -
29 ! .
ereyuy pasuoor] MMEW Kuedwiopy foumymsuop | 1) e 0D V¥dd 019 T 0T 01 01 0z P01 A0
4 oS ‘Sug [emmynous pu (48]
eIeNUY yog 101098 ‘310 [pywowuIoA0D | Aoueynsuo) | 11adxyg £3ojo1010 0101 [ 01031 0€ 03 0T Pud U [BIMNOLs Y LA+IE[OS
9JBALIJ-UON 2JeIS YSDpNY
Auedwo) 5 wonoorg pu
-Sug sor
29 nun uonnqrusiq o 0} IS : [§5e)
110sKey] pasuadIuN) Bmwﬁwm.moz ‘310 [eyuswuIoA0D) | Aoueynsuo)) 10 peol Aromoarg 0103 1 02001 0201 pue [eowno0[q TM-HIB[OS
’ 1oskey] —
1030311 SOTWIOUOY 01D
muz| pog 103095 Kuedwo)) Koueynsuo)) wa_uw@:%wé 1[0 DG 0103 [ 010} [ 020101 Sl £ Aluo
nz] 91BALL] 3 QAN Sug Souonddg Ie[0S P
103035 310 £ aNn 0103 [ 01011 0T 031 N BILIOJ) Aluo
By hod QBALIJ-UON | [BIUSUILIOAOS-UON. ouensued pieog FHANOD IO w:
! - .
BIBYUY pasuadIuN) 101098 Kuedwo)) Koueynsuo)) | I1oSeuepy A310ug HAd 0101 | 02901 0T 901 SOIsAld LA+IE[OS 80
A ed ] Sug soruonod[g pu 0
uzy yog MMMMM Kuedwo) Koueynsuo)) | 1oSeuely | ASIoug nuopeyy 0101 | 0103 [ 0101 [ SN PIEOIOS[T LAIPIOS
zy >
107135 10 Kourynsuo Hun BUIPIOH w[od 01011 0z 01 01 0T 0¥ 01 - i M_Mﬁ_omgm émm_om 0
nquelsy hod 9JBALIJ-UON _ﬁzuEEu\/oméo N I & JO pesH pue @Q4SNID &M:iqm_m - o
iz 1og FUREN Auedwo) Koueynsuo)) | IoSeuejy A31oug SH-TYV 0103 | 010 02901 - ?:oﬂmo.m pue K1y | 1 +rejog §O
- ! it Sumuued 18]0S 0
. o IS §
BIBUY ylog MMMMM Auedwo) Koueynsuo)) | I1oSeuejy 0D JION 02901 0T 901 0C 001 [euorSoy pue A1) Jstite)
A u . Sug soruonod[g pu &
eIe pasuadIun) 101038 310 [puowuIdA0n | Aoueynsuo) | osurnedoq SvadlL 0T 901 0T 901 02001 oSN PEOIO0IT LA\ -HIB[OS
Ay : Q)BALIJ-UON 10 pest
suoney 18[0S
101005 10 mn uoEpIod o101 1 o1 ol 0T 0101 - uorTeUIAN £qu 0
ad! pasuaatun QJBALIJ-UON | [BIUQUILLIOAOS-UON. foumpstio) Jo pedH Kysa104 ueadoy _Mzzwo:_ mw% L_oOm
103028 310 3 el 0T 01 01 0T 01 01 02 101 oS oo pia 10
[nquelsy od S)BALIJ-UON | [IUSWUIIA0S-UON Aoumnsuo) | soFeueiy BQEQIE[OS 1B 1o
(saea ) ]
(oAnow p awen ABasuz (sreax) @8% soabog eonps soanog | ¢ HM “_u %w_\sv
MBIAIRIUI JuswBas 1404d uo oneziuehi HAIRY AL a|gemauay | ABissugur | sousiiadx3 Je——— uol ABasug
10 A1 e Buipuadap) adA uonez) o 21Wwou093 ; uoneziuebio ul aouaLIadxg SIOM lenpelo SOMBIAIBIU]
101095 aouatiadxg

S9aMB3IAIBIU] 3Y] IN0CY UOIRWLIOJU]| [euoneziueblO pue [euostad g

SOIMITAIIU] JNOQE UOHBWLIOJU] P[RR’ 'd d|qe.L

224



SJUAUIISAAU]

101099 nun 07 Sureauiduyg pu 95
! 0 -
BIRYUY PasuaOI] p—-— Auedwo) UOHEBIWRD | 16 proy BmMMHMMwEom o1 1 0TI ot SOIEWO0D) IM+IB[0S
100uISuyg j SunsouIsuyg 1e]0S o
5 101098 Kuedwo) uoneILUIn ‘ ABoug yie)) oror | 0rovl 0c o101 SN [BOIUBYIN Aluo
BIRYUY pasuddI] . 10lo1g -
AL : Bureauiduyg pu O
iz yog MMMMM Auedwio) uopedudn | wfeuey | ASsoug nuoz 0101 1 o101 0T 9101 - M- LALLIZ[0S
bEIN yun SHUOUSIAU] ‘Suqg so1uonod g puIm. .
10}, ! o) 0} [ -
[nquess| PasuAI] Sl Auedwo) UOREIUD | 1 peon Bm_wwuwmm:l_om o1 1 0TI ot 2edL09] Auo
i Surdousuyg pu o
[nquejsy PasuadI] 101098 Kuedwo) uorjeIauen) y1odxyg ‘0D BIjOJRUY SHY 0103 | 0101 010y SN |EdtuByRa 1A\ -+HIE[0S
! AJeALI] Surdousuyg pu
BIBYUY PasuadI] 101038 Auedwo) uopeIoudn) | IofeuBy A31aug epuyg 0103 T 02901 02901 - _m_ bm:.v:_ 1A\ -+HIE[0S D
: QJeAL] u
103008 810 Kourynsuo)) | 1010011( ¥aar 0101 T 01011 0c o 01 ) wsw_wow_wmm_m _Bwsom <
[nquessy hod QJBALIJ-UO BJUSWUIIAOT-UON, ) i -~ -
JeALIJ-UON | T 3ug SoIu0199) 1e[0S
101955 N $1030NPUOIIWAG o1 01 010} 1 _ U SOIoNd9[H \A_ e
eheuy pasuonun Al Auedwiod Aoueymsuo) Jo peay UUNJI[O L ot 1LY U0
pouo.um Aued Koueynsuo, 105eue Awoug 518 010} | 029101 0€ 01 0T ‘a’ud w:coMEu:m w:wa [5d0)
ey og o i s W | pue A3soug sy SN 120
I Ie[oS
- 1o 103998 UOESIUEsIO) Kouwynsuo)) | 101001 NVNQOD 020301 0T 0101 0T 0101 - pud-satskyd Auo o
Y od QJBALIJ-UO SIApLIY -
JEALLJ-UON Hwop! pu
10700 N 0D o a me] 120
iz qog am\:m Kuedwio) Rowmsuod | o | e ngoyregoq | 0€ @01 0z 9 01 0T %01 aud i : LAV +HIB0S
. . uLIoouISug N
10 103008 uoneEsIuEsI0 Kougynsuo)y | 101001 NIAN 0101 1 01 o[ 0Z 0101 aud soedsoroy Auo 02
BIRYUY pod 91BALI-UON JIWAPEIY Suridouisuyg pu
- Ansnpuj jo . i ! 610
101938 310 £ 1oqUIBIN 029101 0209101 0T 0101 SN o
1NQUAs] tod QIBALIJ-UON | [BIUSWILIAAOS-UON JUTIITEIOD pleog | Iequieyd [nquejsy w:%“ﬂwwwu_m _wam :
ere poswoorupy | 0P8 Auedwio) Koueynsuo) | sofeuey | ASwoug HSTH 0101 | 0T 01 01 0T 01 01 - P[EOO0LE U0 810
UV : oJBAL] ToouIsug Sumeoursug PuIM LD
0)99 ! - . -
BIBYUY qog oﬁwh&.ﬂoz ‘810 [eyuowuIoA0n) | Adueymsuo)) Joofoig IWDHA 02901 029101 020101 [EoTUEYAIN Ptite)
- u Sug soruonodd[g pu 910
BIRNUY pasudorun Bmwﬂ“m.mﬁuz *310 [epudwuIdA0n) | Aoueynsuo)) | sunedoq Svadl 0101 | 0101 0101 PeOLO3I 1AAIE[0S
I Jo peaq
u Koualy Sureourduyg pu )
sz posuonun 103098 310 [muswuIanon | Aouwynsuo) | sunredsq | juswdopeasg 0103 1 01031 0Z 0101 - 1omdwo) IM+IB[0S
4] : AJBALIJ-UON Jo pesy AINZI
nsuy Bug soons9g Iejog
101008 uonestue3Io X o s £S10uy] 120 0101 1 0101 1 0T 03 01 - ; £ vIo
Trzg pod SIBALIZ-UON JIopey OUBIISHOD | sropeoy so >w~ Dﬁommm P[00 uo
(rear) (U1 yum)
(sanow ABasug (s1eap) (saesp) :
] 90469 904N0S
Mol | Juswifas 1joud uo adA 1 uonezIuEbio Aunnoy L wEmz_.@ ajqemeuay | ABasugur | sousiiadx3 Em:_umm_@ uoneonp3 ABaoug 8p0D
10 Ao ey | Buipuadsp) A 91LUoU0d3 uoneziuebio u aouaLIadxg MI0M samaInIzU
101088 aousliadxg

(ponunuoo) sOoMILIU] JNOGE UOBULIOFU] PI[IeId’T'g 9|deL

225



] -Sug soona9[y pu 9
o 10198 1810 jeyuowsoson | uonemsay | owmedog SVIAL 01011 0T 0101 De 3 02 i PIROLIOAT LM+EI0S
By thod 3JeALJ-UON ’ JO pesy
pu
E ‘Sug Surury o
10)00S . 103 | 02 01 01 020101 aud e T +-T8[0
BIRYUY yog SIEALIG-UON 310 [BIUSWIUIOAOD) uonendoy yadxyg SIadd 0 LAIE[OS
- u Sug soruonoag pu .
o 10198 810 [eowIaA0D | uonEnIey | ountedeq WOTA 0101 | 0T 0101 orort ) FIeOOa|T IM+EI0S
By hod 3JeALIJ-UON ’ JO pesy
o Sug soruonodq pu x|
103998 . uonengo sunredoq oILd 0101 0C 91 01 0T 9 01 - 29101 LM-+IB[0S
eIBUY pog OALIG-UON SI0 [BjudWUIEA0D) nemooy o pront
u Sug soruonoa[q pu o
N 101098 810 [wuowuiason | uonemnSay | swedoq SVIAL 0 01 01 02 01 01 02 01 01 - p[eIAF 1M-+HELOS
By thod YeALII-UON ’ Jo prap
wu - me| pu R
o 101098 ‘810 [mudwIoA0D | uonemSoy | ownredoq Madd 0101 | 0T ©1 01 0T o101 IM+18[0S
eIeuUy wog 9JBALI-UON ’ 1O peoy
Surreouidug pu s
ISUIIT 101098 Auedwo) UOIBIdUAN) BUBIA SuipjoH 1e[od 0T 0101 0€010C 0€ 01 0T - [eisnpuy [M+IE[0S
[nquess| p "1 aleALIg ) Sug souons9g 1e[og 91D
190ursuyg o) 0101 [ - y A
BIRYUY PasuddIT MMMMM Kuedwo) uorjeIoudn) Jooloig A31oug JomN 0101 | 0103 [ P[eAOR]T o
. n dnoip OISIAQ[O ] - BUISUID) i SID
101098 o w e, Meq 010 | 010 010} 1 - uotst - ' AQuo
eIR Uy PasuadIT s Kuedwo)) UuonRIdUAD Jo peay .ww.ﬁhom U1
e - - Sug souonoo[g IejoS $10
! o 001 -
BIBYUY pasuadIun) 101098 Auedwo)) uoIjeIoudn) Jo prol A31oug JomN 0103 | 0101 0T 29[2oL00[ Auo
eALId RV CIET . SurreouiSug pu ¢Io
s 10 101228 Auedwo)) uorjeIoudn) | IoSeuey :Ucmc_ .m_ 0101 | 0€010C 0€ 03 0T aud wnofjoneg A\ +IB[0S
[nquess yog oveATIg eud-g Sursaursuy Te[oS ZI9
10 101008 Kuedwor) uonerouan | 1oSeurpy AS10ug ey 0101 T 0101 0T 0101 aud 1ndwo) Ajuo
eIeyuy pog aleALIg T ) ‘Juyg so1uonod[q RLICN 11D
9 ! 0} 01 01 T - A
L1osKey PpasuaOIIUN MMM:M Kuedwo)) UoNeIdUaD) Jo peay oxXNX9], [Sog ot orent .mcMMMWMMMMxm WMO
; uIgug ‘0D AS1oug o _ ! 01D
101098 Kueduo vonesouan | U 011 0¢ 01 0¢ 0€ 01 0¢ 292109 IM+I®I0S
eIRyUY pasuaoI] sreAuy 0 ' y00f01d I2[0S JOUIYIN T SoTHonoaT 0 .
9SUIOI] 101098 Kuedwo) uoneIoudn) | Iogeuey SuIpjoH udyyy 0107 [ 010} [ 020101 SN P[eAODT Ao
eIeyuy P : JJeALld . ‘ U SOUON0A 2[0S o
S 101998 Kueduro) wopesouon | PN | (S 1oug joyerog 010 1 (UL 0corot N 29[EJLI[ £uo
fawed PostealIn JeALId : Sores “Sug soruonoalg pu LD
10199 o 0} 01031 - . [0
[nqueys| pasuadI] BM\EM Auedwo) uonerduan | IoSeuejy SuipjoH vV 0101 T 01011 PEOO0IT LA\-HIE[OS
(saes ) . "
(aAnow p aweN ABasug (saea ) Aﬂmo% 901600 — 904N0S ( uMw_v%w. )
Mmalneul | JuswiBes woud uo ez1uehl HAROY apIL slqemeuay | ABreuzui | sousadxg | on 19 ! ABsuT
0 Ao e | Buipuadep) 8dAL uonezIuebio 21Wou093 ’ uoneziuebio ut sousliedxg SI0M P samaIAIBIul
101985 aousLIadx3

(ponunuoo) sOOMOLIONU] JNOGE UOTJBULIOJU] PI[IeId('T'g 9|qeL

226



10309S nun i B Surdourduyg PUIpm
BIBUY PasuadI] SIRANLY Auedwo) A1ddng Jo peol 0D WOIS[y 010} | 0101 [ 01 - A0 LS
103998 TOqUISN . B Te[og
dojuerzen pasuddIUN SIRANLY Kuedwo) A1ddng preog 0D JInjre[os 010} | 0101 [ 0€ Surrourdug (11D A0 9S
103098 nun i R Sureduidug 1e]0S
[nquess| yog sreAug Kuedwo) Addng 30 pesy 0D WeodsI§ 010} [ 0101 ] 029101 - U0 SS
101098 . R Sureduiduyg PUIM
eIeyUY PasuLOIT oreAd Auedwoy A1ddng yadxyy 0D WoIs[Y 0z 0101 0z 0101 0€ 01 0T - AUo S
RUREN nun ) _ 1e]0S
nquels| wog oreAd Auedwo) A1ddng 30 pes 0D NNSD 0101 T 0101 0T 0101 SuneouIsug [1AID Auo €S
103998 100uISuyg SupoouISug Suneouduyg Ie]0S
eIRUY PpasuddIuUn oreAug Kuedwo) Addng Joaforg yrgoid 010} [ 0101 ] 0101 | - Ry Ao S
i i —AVI0S VATV )
103998 R ‘3ug soruonodg PUIpm
nsoyieq PpasuddIun) oreAug Kuedwo) Addng 105euRI A310Uq [9YHION 029101 0€ 01 0T 0% 01 0€ P[eomosd U0 1S
RUREN . _ uonensIuIupy pu
eIeyuy pog QJRALIG-UON SI0 [BJUOWUIGA0D | uOnER[NSOY yadxyg add 0103 1 029101 010 [ ssoursng TAA+HIB[0S 8
BIRYUY yog 101998 ‘310 [epuowuIoA0D) | uonemSaY QEMM%D aoILA 0101 | 020101 020101 ‘aud ‘Sug [eorwoy) pu Ld
QJBAIIJ-UON : 70 peoy : I\ +Ie[0S
(saeap)
(oAnow ABasug (saea ) (saea ) (w1 yum)
MaIAJRIUI Juswfes wjoud uo adA 1 uoneziueb Auanoy a SUEN a|qemaus ABasuzg ur | sousriadx saibaq uorean 824nos apo.
10 AUD RENTLEIN Buipuadap) L uonezl o 21Wwou023 pL uoneziuebiQ 19 u d mo:o_‘_omﬁ_“x. o 3 alenpeo feanp3 ABasaug mmEmJEHWE
103088 mo:m_‘_.mgxm_ . 3 HOm ’ !

(panunuoo) seOMILIU] JNOGE UOTBULIOJU] PI[IeId('T'd 9|del

227



C: Interview Guide (In Turkish)

YENILENEBILIR ENERJi KAYNAKLARINA DAYALI ELEKTRIK URETIMi
PiYASASININ OLUSUMU: RUZGAR VE GUNES ENERJiSi BAGLAMINDA
TURKIYE ORNEGI

BIiLGILENDIRME:

Bu ¢alisma, ODTU lktisat Boliimii Ogretim Uyesi ve ODTU-Bilim ve Teknoloji Politikalart
Arastirma Merkezi Midiirii Prof. Dr. Erkan Erdil danismanliginda, Ar. Gor. Yelda Erden-
Topal tarafindan yiiriitiilen doktora tezinin alan arastirmasidir. Temel amaci, Tiirkiye’de
riizgar ve giines enerjisine dayali elektrik iiretimi piyasasinin olusma ve gelisme siirecini
incelemek ve yenilenebilir enerji kaynaklarmin (YEK)* elektrik iiretiminde kullanilmasinin
yayginlagtirilmasina yonelik politikalar tasarlamak igin veri toplamaktir.

Calisma boyunca, sizden kimlik belirleyici, kurumsal olarak gizlilik iceren ve kamuya agik
olmayan higbir bilgi/belge istenmemektedir. Cevaplariniz tamamiyla gizli tutulacak ve
sadece arastirmacilar tarafindan degerlendirilecektir; elde edilecek bilgiler bilimsel
yayimlarda kullanilacaktir.

SORULAR:
GIRIS:

1. Kisaca sizi taniyarak baglayalim. Egitiminiz, uzmanlhiginiz ve deneyimizden
bahseder misiniz?

2. Suanda YE sektoriinde hangi gorevleri yiirtitmektesiniz?

3. Kurum/kurulusunuz enerji ve yenilenebilir enerji alanindaki faaliyetlerinden kisaca
bahseder misiniz?

MEVCUT DURUM

4. Tirkiye’deki enerji sektoriinii genel olarak baktiginizda sizce en 6nemli sorunlar
nelerdir?

5. Yenilenebilir enerji kaynaklarinin, Tiirkiye’nin enerji sorunlarinin ¢dziimiindeki yeri
sizce nedir? Ne olmalidir?

6. Tiirkiye’deki YE sektoriinii genel olarak degerlendirir misiniz? Onemli oldugunu
diisiindiigiliniiz olumlu ve olumsuz ydnleri nelerdir?

* YEK (Yenilenebilir enerji kaynaklari), 6zellikle riizgar ve giines enerjisi kastedilerek kullanilmugtir.
Sorulara, sizin faaliyet alaniniz &zelinde daha da dar kapsamli (6rnegin sadece giines enerjisi veya

riizgar enerjisi) olarak cevaplar vermeniz miimkiindiir.
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Sizce Tiirkiye’de fosil yakitlarin elektrik tiretiminde baskin kaynak olmasinin
sebepleri nelerdir?

Sizce Tiirkiye icin elektrik iiretiminde ideal kaynak ¢esitlemesi nasil olmalidir?
Yenilenebilir enerjinin elektrik tiretiminde kullaniminin Tiirkiye i¢in faydalar
nelerdir?

YENILENEBILIR ENERJi TEKNOLOJILERININ (RUZGAR VE GUNES
ENERJISI’NE DAYALI ELEKTRIK URETIMI TEKNOLOJILERININ)
YAYILMASI

10.

11.

12.

Tiirkiye’de yenilenebilir enerji teknolojilerinin yayilmasini kisaca degerlendirir
misiniz?

Sizce Tiirkiye’de riizgar ve giines enerjisi teknolojilerinin elektrik iiretiminde yaygin
kullanimini engelleyen faktorler nelerdir?

Sizce Tiirkiye’de riizgar ve giines enerjisi teknolojilerinin elektrik iiretiminde yaygin
kullanimini destekleyen faktorler nelerdir?

PiYASA

13.

14.

15.
16.
17.
18.
19.

Tiirkiye’de riizgar ve giines enerjisine dayali elektrik tiretimi piyasasinin gelisimini
degerlendirir misiniz?

Lisansl ve lisanssiz elektrik tiretimi yapilarinin olusumunun, YEKe dayal elektrik
iiretiminin yayilmasina etkisini degerlendirir misiniz?

Sizce dniimiizdeki donemde piyasa hangi yonde gelisecektir? Neden?

Piyasa gelisiminin oniindeki kritik engeller nelerdir?

Piyasa gelisimini destekleyen faktorler nelerdir?

Sizce, piyasanin hangi yonde gelismesi igin ne tiir stratejiler izlenmelidir?

Sizce piyasanin saglikli gelisimi i¢in neler yapilmalidir? Hangi noktalar yerindedir,
hangi noktalarda eksikler/yanlislar vardir?

POLITIiKA

20.
21.
22.
23.

24.

Mevcut YE politikalarinin, mevzuatinin ve uygulamalarin, piyasa yapisina etkisini
degerlendirir misiniz?

Sizce Tiirkiye’deki yenilenebilir enerji politikasinin amaci ne olmal1?

Bu amaglara ulagsmak i¢in hangi araglar kullanilmalidir?

Sizce politika yapicilarin hangi birikim, yetenek ve kaynaklara sahip olmalari
gerekir? Neden?

YEKe dayali lisansli / lisanssiz elektrik iiretimi konusunda mevcut kurumlarin
isleyisi ve yapist ile ilgili deneyiminizden bahseder misiniz?
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D: Turkish Summary

1. Giris ve Teorik Cerceve

Enerji konusu. Artan enerji talebini hizla karsilama sorununun ortaya ¢ikmasiyla,
enerjinin siirdiirtilebilir ve temiz olarak saglanmasi giindeme gelmektedir. Ciinkii enerji
talebinin hizla ve yogun olarak karsilanmasi, iklim degisikligi gibi ¢evresel sorunlari
beraberinde getirmektedir. Iklim degisikligi ise enerji sistemlerinde siirdiiriilebilir iiretim ve
tiiketim konusunda arastirmalar1 ve ¢alismalari tesvik etmektedir (Dewald veTruffer, 2012).
Ozellikle karbon salinimimin artmasinda biiyiik pay1 olan fosil kaynaklarm, birincil enerji
tilketiminde ve elektrik iiretiminde baskin kaynak olarak 6ne c¢ikmasi, ¢evre ve iklim
degisikligi konusundaki kaygilar tetiklemektedir (Jacobsson ve Bergek, 2004). IEA (2015a)
verilerine gore, 2013 itibariyle fosil yakitlarin kiiresel enerji iiretiminde %81 paya sahip
olmasi ve bu tablonun son 30 yildir ¢cok fazla degismemesi bu kaygilar destekler niteliktedir.
Bu baglamda, enerji {iretimi ve tiiketimine kaynak acisindan yaklasildiginda, enerji
kaynaklarinin temiz, kolay erisilebilir, bol ve siirdiiriilebilir olmalar1 konusundaki hassasiyet

enerji sorununa baska bir boyut kazandirmaktadir.

Artan enerji talebini siirdiiriilebilir olarak kargilayabilmek igin ¢evreyle dost temiz
enerji kaynaklarmin giindeme alinmasi gerekir. Kamat (2007: 2835) ii¢ tip temiz enerji
kaynagi oldugunu iddia etmektedir: karbon acisindan notr enerji (karbon depolama
teknolojileriyle birlikte kullamlan fosil yakitlar), niikleer enerji ve yenilenebilir enerji.
Yenilenebilir enerji; su, jeotermal, riizgar, dalga, biokiitle ve glines gibi yerli ve bol bulunan
cok cesitli kaynaklardan elde edildigi igin, hizla artan enerji talebinin karsilanmasinda
stirdiiriilebilirlik agisindan diger enerji tiirlerine nazaran avantaj saglamaktadir (Kamat,
2007). Ozellikle enerjisinin biiyiik bir béliimiinii ithal fosil yakitlardan {ireten Tiirkiye gibi
iilkeler i¢in yerli ve temiz kaynaklardan faydalanmak, enerji sorununun ¢6ziim alternatifleri

arasinda 6ne ¢ikmaktadir.

Yenilenebilir enerji kaynaklari 1sinma, elektrik iiretimi ve aydinlatma amaglartyla
kullanilmaktadir. Bu kaynaklarin elektrik iiretiminde kullanilmasi ise olduk¢a yaygindir.
Yenilenebilir enerji kaynaklarmin elektrik {iretiminde kullanilmasi enerji sorunun
¢Oziimiinde 6nemli bir alternatif olarak degerlendirilmektedir (Jacobsson ve Bergek, 2004).

Tiirkiye’de ise artan elektrik tiiketimi ve elektrik fiyatlari, elektrik iiretiminde ithal fosil
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kaynaklarin yogun olarak kullanilmasi1 ve yenilenebilir kaynaklar (6zellikle giines ve riizgar)
acisindan iilkenin zengin olusu, yenilenebilir kaynaklarin elektrik {iretiminde kullanilmasini

tesvik etmektedir (Neidlein, 2013).

Tirkiye’nin elektrik tiikketimi son on yilda yillik ortalama % 6 artmistir (IEA,
2015b). Bu oldukea yiiksek bir orandir. Elektrik fiyatlar1 ise yine 2008 yilindan bu yana
mesken tiiketicileri i¢in ise yillik ortalama % 3,2; sanayi tiiketicileri i¢in yillik ortalama % 2
artmistirf(EUROSTAT, 2015a). Tiirkiye’deki toplam nihai enerji tiiketiminde elektrik
enerjisini pay1 ise 2013 yilinda % 19 olarak gerceklesmistir. 2013 yili verilerine gore,
Tiirkiye’de elektrigin yaklasik % 72’si fosil kaynaklardan iiretilmektedir. 2013 Yil1 Genel
Enerji Dengesi (Bin TEP) Tablosu-Cevrim ve Enerji Sektorii'® verileri incelendiginde
elektrik enerjisi, birincil enerji kaynaklarinin en ¢ok doniistiirtildiigli diger enerji kaynagi
olarak dikkatimizi ¢ekmektedir. Nihai kat1 yakit tiiketiminin %46°s1 enerji {liretiminde
kullanilmakta, bu miktarin %91°1 ise elektrik enerjisi iiretiminde tiiketilmektedir (ETKB,
2013). Buna ek olarak, nihai dogalgaz tiiketiminin %53’#i enerji liretiminde kullanilmakta,

bu miktarin %941 ise elektrik iiretiminde tiiketilmektedir (ETKB, 2013).

Bir diger carpici veri ise, elektrik iiretiminde agirlikli olarak kullanilan fosil
kaynaklarin 6nemli bir boliimiiniin ithal edilmesidir. Bu durum yerli ve temiz kaynaklarin
kullanimini giindeme getirmektedir. 2013 Y1l Genel Enerji Dengesi (Bin TEP) enerji ithalati
acisindan incelendiginde, enerji kaynaklari toplam ithalati iginde dogalgazin payinin %39,
petroliin paymin %40, kat1 yakitlarin paymin ise % 21 oldugu goze carpmaktadir (ETKB,
2013). Kisacasi, Tiirkiye’de tretilen elektrigin %72’si, yogun olarak ithal edilen fosil
kaynaklara (dogalgaz, kat1 yakit ve petrol) dayali olarak iiretilmektedir. 2013 verilerine gore
yerli ve temiz kaynaklardan olan riizgar enerjisinin pay1 %3 ve giines enerjisinin pay1 ise
heniiz %0’dir (ETKB, 2013). EMO (2015) raporunda belirtilen ve Temmuz 2015 itibartyla
giincellenen verilere gore 2015 yilinda 4100 MW olan riizgar kurulu giiciiniin, 2023 yilinda
20.000 MW’a; 142 MW olan giines kurulu giicliniin 2023 yilinda 5000 MW’a ¢ikarilmasi ve
elektrik enerjisi tiretiminde yenilenebilir kaynaklarm payinin en az %30’a ulagtirmas1 2009

yilinda yayimlanan “Enerji Arz Giivenligi Strateji Belgesi’nde belirtilmistir (ETKB, 2009).

ETKB tarafindan yenilenebilir enerji kaynaklarindan sayilan hidrolik kaynaklarin ise

pay1 oldukca yiliksek goriinmektedir ve hizla artmaktadir. Fakat benzer bir artisin gilines ve

%" Cevrim ve Enerji Sektérii, birincil enerji kaynaklari kullamlarak nihai olarak piyasaya arz edilen

enerjinin iretildigi sektordiir.
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riizgar enerjisinde de saglanmasi, hedeflere basariyla ulasilabilmesi igin gereklidir. Bu
baglamda, Tirkiye’deki enerji iiretim ve tiiketimi degerlendirilirken elektrik kaleminin
incelenmesi ve elektrik tiretiminde riizgdr ve giines enerjisi kullaniminin tesvik edilmesi,
hizla artan enerji talebinin yerli kaynaklarla, temiz ve siirdiiriilebilir olarak karsilanmasi
acisindan oldukc¢a anlamlidir. Buradan hareketle, Tiirkiye’de elektrik iiretiminde giines ve
riizgar enerjisinin kullanilmasmin tesvik edilmesi ve yaygimlagmasi ve buna yonelik
politikalar tasarlanmasi, bu tezin temel amacidir. Bu amagla, politika yapicilarin, fotovoltaik
uygulamalar ve rlizgar turbinlerinden elektrik tiretimi gibi gelismekte olan teknolojilerin
yayllmasina yonelik teknoloji politikasi gelistirmesi gerekmektedir. S6z konusu politikalari
gelistirmek icin, politika yapicilarin yenilenebilir enerjiden elektrik iiretimi piyasasinin
olusum ve gelisim dinamiklerini analiz etmesi Onerilmektedir. Bu analizin odak noktasi ise,
kilit aktorlerin piyasa olusum siireci hakkindaki algilari, goriisleri ve fikirleri olarak
belirlenmistir. Bu baglamdan hareketle, bu tez calismasi asagidaki arastirma sorularina cevap

bulmay1 hedeflemektedir:

e Tirkiye’de giines ve riizgar enerjisine dayali elektrik iiretimi ile ¢oziilebilecek temel

enerji sorunlart nelerdir?
e  Bu enerji sorunlari, giines ve riizgar enerjisi kaynaklarimi kullanarak nasil ¢6ziilebilir?

e Gilines ve riizgar enerjisine dayali elektrik iiretiminin Tiirkiye’de yayilmasi igin

politika tasariminda analizin odagi ne olmalidir?

o Tirkiye’deki riizgar ve giines enerjisine dayali elektrik tretimi alanindaki kilit
uzmanlar yenilenebilir enerji kaynaklarma dayali elektrik {iretimi piyasasinin

olusumunu nasil anlamakta ve etkilemektedir?

Bu sorular1 yanitlayabilmek igin; riizgdr ve giines enerjisine dayali elektrik
iiretiminin yayilmasini incelemek ve bu teknolojilerin yayilmasi i¢in piyasa olusumuna
yonelik teknoloji odakli politikalar tasarlamak i¢in Oneriler gelistirmek amaglanmistir.
Politika analizimizin odak noktasi piyasa olusumu oldugu i¢in; ¢calismanin baglangi¢c noktasi
teknoloji politikasi yapmanin iktisadi temellerini incelemek olmustur. Teknoloji politikasinin
iktisadi temelleri Neoklasik Iktisat Teorisi ve Evrimci Iktisat Teorisi’ne dayanmaktadir ve bu
iktisadi cergeveler, yeni teknolojiler ortaya ¢ikmaya basladiktan gerekli goriilen politika
miidahaleleri i¢in mesru bir zemin saglarlar (Metcalfe, 1995). Temel vurgu, Neoklasik Iktisat

Teorisinde yeni teknolojinin yayilmasi i¢in gerekli kaynaklarin dagilimimin denge analizi ile
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saglanmasinda iken, Evrimci Iktisat Teorisinde 6grenme, cesitliligin yaratilmasi ve segilim

mekanizmalari gibi etkilesimlerdedir (Chaminade ve Edquist, 2006).

Teknoloji politikalarin igaret ettigi sorunlar ise, yeni teknolojinin ortaya ¢iktig1 ¢evredeki
aksakliklardan kaynaklanmaktadir. Politika yapma konusundaki neoklasik rehber Piyasa
Aksakliklar1 Yaklagimi  iken, evrimci rehber ise Sistem Aksakliklar1i Yaklagimidir
(Jacobsson ve Bergek, 2011). Neoklasik yaklasimda piyasalarin arz ve talebin birikimi ve
dengeye gelmesi ile olustugu varsayilirken, evrimci yaklagimda piyasalar siirekli devinim
halinde olan ve evrilen sosyo-teknik sistemler olarak kabul edilmektedir (Jacobsson ve
Johnson, 2000). Neoklasik yaklasimda bu dengenin olusumunu engelleyecek her tiirlii digsal
etki piyasa aksakligi olarak kabul edilirken, politika miidahalesi bu eksiklikleri ortadan
kaldirmak amaciyla kurgulanmaktadir (Jacobsson and Bergek, 2011). Piyasa aksakliklarinin
temelinde (6zellikle bilginin kamu mal1 olarak kabul edilmesinden dolay1) bilginin yarattig1
pozitif dissalliklar,  teknolojinin ortaya ¢ikti§i cevreye uyum saglayamamasindan
kaynaklanan negatif dissalliklar, yeni teknolojinin fayda ve maliyetleri konusundaki
belirsizlikler ve yeni teknolojilerin aleyhinde c¢alisabilecek tekel giicler oldugu
varsayllmaktadir (Kemp, 2011). Bu aksakliklarin ortadan kaldirilmas: i¢in, neoklasik
yaklasim temel Ar-Ge ve sanayi Ar-Ge faaliyetlerine dogrudan mali kaynak saglamak ve
piyasa fiyatin1 rekabet¢i hale getirebilecek piyasa temelli tesvik destekleri saglamak gibi
politika araglar1 kullanilmasini onerir (Jacobsson ve Bergek, 2011). Ote yandan evrimci
yaklasimda ise yeni teknolojilerin ortaya c¢ikisinda piyasalarin olugma siireci; ilgili
teknolojik, kurumsal, politik ve kullanici odakli girdiler igsel kabul edilip, bu girdiler
arasindaki mevcut/potansiyel iliskiler ve ortak dinamikler g6z oOniinde bulundurularak
incelenmekte ve politikalar buna gore tasarlanmaktadir. Sistem aksakliklari, teknolojik
altyapi, yeni teknolojiye uyumlu olmayan kurumsal yapi, aktorler arasi etkilesimde
yasanabilecek sorunlar veya teknolojik olarak tutukluklara neden olabilecek yetenek ve bilgi
birikiminden kaynaklanan sorunlar olarak tanimlanmaktadir (Woolthuis vd., 2005; Kemp,
2011). Smith (2000)’e gore, sistem performansinin diismesine sebep olacak kurumsal
aksakliklar, yeni teknolojiye gecis asamasinda yasanabilecek sorunlar, eski teknoloji
konusunda 1srar edilmesine sebep olan digsalliklar, ag yapilarindaki igbirligi sorunlari,
firmalarin 6grenme ve adapte olma sorunlari gibi sistemin biitiiniinii ilgilendiren sistem
aksakliklarina yonelik politikalar gelistirilmesini 6neren evrimci yaklagimi benimsemek yeni
teknolojinin yayilmasini anlamak i¢in daha yerinde olacaktir. Bu noktada sistem temelli
aksakliklarin giderilmesi i¢in genellikle yapisal olan sorunlarin siire¢sel ve dinamik bir bakig
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acisiyla ele almmasini, bu sorunlarin ¢o6ziimiinde ise sistem fonksiyonlar1 iginde
odaklanilmas1 gereken fonksiyon tespit edilip ona gore politikalar gelistirilmesini &neren
Bergek vd.(2008)’nin caligmasim1 baz alarak, Tiirkiye orneginde yenilenebilir enerji
kaynaklarina dayali elektrik iiretiminin yayginlasabilmesi i¢in piyasa olusumu fonksiyonuna
odaklanarak olas1 sistemik sorunlara ¢oziim getirebilecek politikalar Onerilmesi bu

calismanin kapsamini olusturmustur.

Bu baglamda, Tiirkiye’de yenilenebilir enerji kaynaklarina dayali elektrik {iretimi
piyasasinin olusma ve gelisme siireci incelenirken evrimci yaklasim benimsenmis, sistem
eksiklikleri tespit edilerek bunlarin giderilmesi i¢in politikalar tasarlanmasi amag¢lanmustir.
Yenilenebilir enerji teknolojilerinin Tiirkiye’de hali hazirda yeni ortaya ¢ikan teknolojiler
olmasi, bu yaklasimi benimsememizin ilk nedenidir. Alan aragtirmamizin kapsamini, ilgili
literatliirde yeni yenilebilir enerji sektoriine konu olan giines ve riizgar enerjisi olarak
belirlemememizin sebebi de oOzellikle bu alanlardaki teknolojilerin; yenilenebilir enerji
teknolojileri iginde gelismekte olan teknolojiler olmasidir. Ote yandan, yenilenebilir enerji
sanayinin olusum siirecinin devam etmesi, bu sebeple tiim etkenleri mutlak anlamda sisteme
icsel veya digsal olarak siiflandirmanin miimkiin olmamasi, piyasadaki arz ve talebin bir
digsal miidahale olmaksizin (en azindan yeni olusmaya baslayan kurumsal altyapinin heniiz

tamamlanmamis olmasindan dolay1) sekillenmeyeceginin diisiiniilmesi diger etkenlerdir.

Bu noktada, teknoloji politikasi tasarimini operasyonellestirmek igin, politika tasarimini
teorik bir ¢ergeveden analitik bir boyuta tagiyan ve sistem aksakliklar1 kuramini temel alan
yenilik sistemi yaklagimlarindan birisi olan Teknoloji Yenilik Sistemi Yaklagimi
kullanilmistir. Yenilik Sistemi yaklagimlart (Ulusal Yenilik Sistemi, Teknoloji Yenilik
Sistemi, Sektdrel Yenilik Sistemi) politika yapicilara, politika ile bir miidahalenin gerekli
oldugu sorun alanlarini ve sistemdeki zayif yoOnleri saptamak igin bir arag saglar. Bu
miidahalenin ardindaki temel dayanak noktasi, sistemin bir bileseninde ve/ya bir
fonksiyonunda, sistemin biitiin olarak gelismesini engelleyecek zafiyetlerin olma ihtimalidir
(Carlsson ve Jacobson, 1997; Edquist, 2011). Teknoloji Yenilik Sistemi, yeni bir
teknolojinin ortaya ¢ikisini ve yayilmasini toplumsal boyutlariyla bir biitiin olarak inceleyen
bir yenilik sistemidir (Jacobsson ve Johnson, 2000; Jacobsson ve Bergek, 2004). Bu ylizden,
yenilenebilir enerji teknolojileri gibi “yeni teknolojilerin ortaya ¢ikmasini ve gelismesini

incelemek i¢in” kullanilir (Jacobsson ve Bergek, 2011:42).
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Tiim yenilik sisteminin fonksiyonel olarak isleyip islemedigini incelemek i¢in, Teknoloji
Yenilik Sistemi Yaklasimi’na gore politika yapici teknolojinin yayilmasini engelleyen ve
destekleyen mekanizmalar1 belirlemekle mesuldur. Ulke 6rneklerinin incelendigi yazin
taramasinda; yenilenebilir enerji teknolojilerinin yayilmasin1 destekleyen faktorler Ar-Ge
faaliyetlerinde  ¢esitliligin  desteklenmesi, teknoloji  odakli lobi  faaliyetlerinin
yayginlastirilmasi, yenilenebilir enerji teknolojilerin mesruiyetinin giiglendirilmesi, Ar-Ge
faliyetlerinin kurumsal olarak desteklenerek siirdiiriilmesi, enerji sektoriinde giiclii bir
diizenleme mekanizmasi olmasi, yenilenebilir enerjiyi destekleyen gruplardan olusan bir
kritik kiitlenin varligi,yenilenebilir enerji konusunda ilgi ve bilgi sahibi politikacilarin
politika yapma siirecinde aktif olmasi, politika amaclarinin agik, tutarli ve anlasilabilir ve
stirdiiriilebilir olmasi, iilke kosullar1 goz oOnilinde bulundurularak farkli Ar-Ge modelleri
(uluslar aras1 ve/ya bolgesel isbirlikleri gibi) tasarlanmasi, politika araglart seg¢iminde
politika amaglar1 dikkate alinmasi ve politika yapicilar ve uygulayicilarda birikimin ve
yeteneklerin olusmasi, hiikiimetin Ar-Ge ve Ornek kurulum programlarina yogun kaynak
saglamasi, paydaglar arasinda bilgi akisin1 saglayan isbirliklerin kurulmasi, piyasa
olusumunu saglayan garantili elektrik satin alimi uygulamasinin yapilmasi ve yerel
yenilenebilir enerjisi lreticilerini destekleyen sanayi stratejilerinin gelistirilmesi olarak
bulunmustur (Jacobsson ve Bergek, 2004; Lauber, 2006; Wiistenhagen ve Bilharz, 2006;
Gan vd., 2007; Marinova ve Balaguer, 2009; Huang ve Wu, 2009). Engelleyici faktorler ise;
yeni gelismekte olan teknolojilere yonelik politikalarin net olmamasi, enerji sektoriindeki
yerlesik teknolojileri destekleyen giiclii lobilerin doniisiim siirecini engellemeleri, sektordeki
tedarik¢i firmalarin akademi ve kamu Ar-Ge desteginin 6nemli bir boliimiine sahip biiyiik
ureticiler ile baglanti kuramamalari, is bolimii ve Olgek ekonomisinin gelismemesi,
geleneksel yerlesik kurulum endiistrisinin yeni endiistriye uyum saglayamamasi, piyasanin
olusum siirecinin yeterli performans gosterememesi ve riizgar enerjisi ile ilgili sanayi
politikalarinin olmamasi, yenilenebilir enerji teknolojilerini destekleyen aktorlerin ve etki
gruplariin kurumsal altyapiy1 bu teknolojiler lehine degistirmek konusunda gii¢lii olmamasi
olarak belirlenmistir (Jacobsson ve Bergek, 2004; Wiistenhagen ve Bilharz, 2006; Huang ve
Wu, 2009).

Ulke oOrnekleriyle incelenen literatiirden hareketle, yenilenebilir  enerji
teknolojilerinin yayilmasiin; iilkelerin izledikleri politikalara, bu politikalarla sagladiklart
tesvik mekanizmalarina ve bunlarin uygulama sonuglarina referansla anlatilmakta oldugu
goriilmektedir. Ornegin Almanya ve Ispanya’daki giines enerjisi gelisimini inceleyen
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Dewald and Truffer (2011), iki iilkenin de yenilenebilir kaynaklara dayali elektrik
iiretiminde temel destekleyici mekanizma olarak devlet tesvikini kullanmalarma ragmen
Ispanya’nin basarisiz, Almanya’nin ise basarili oldugu sonucuna ulasnuslardir. Bu yiizden
sadece politikalar tasarlamanin, yenilenebilir enerji teknolojilerinin yayilmasi agisindan
yeterli olmadigi sonucuna varilabilir. Politikalarin, sistemin biitiiniinde aksakliga yol agan
nokta belirlenerek onun gelistirilmesi amaciyla tasarlanmasi gerekir. Piyasa olusumu bu

anlamda odaklanilmas1 gereken ana sorun alanlarindan biri olarak goriilebilir.

Bu noktadan hareketle, yenilenebilir eneri teknolojilerinin yayilmasini desteklemek
amaciyla politikalar gelistirebilmek icin, Dewald and Truffer (2011)’in da onerdigi gibi
yenilenebilir enerji kaynaklarindan elektrik iiretme piyasalarinin olusum siirecine yakindan
bakmanin faydali olacagi sonucuna varilmistir. Bu yargiya varmamizdaki en biiyiik etken,
alan arastirmasmin ilk ayagi olan “Onciil Analizi” asamasinda elde edilen bulgularin,
Tiirkiye’de yenilebilir enerji teknolojilerinin yayilmasi siirecini desteklemek igin
tasarlanacak politikalarin piyasa olusumuna yonelik olmasi gerektigi konusundaki
vurgusudur. Destek mekanizmalar1 ve bu mekanizmalarin etkilerinden ziyade, bu
mekanizmalar sayesinde olusturulan/olusan piyasalar ve bu piyasalarin olusma siirecleri;
yenilenebilir enerji kaynaklarmin kullanilmasinin yayginlastirilmasina yonelik politikalar
tasarlamamiza yardimci olacaktir. Weber ve Rohracher (2012)’in dedigi gibi, teknoloji ve
yenilik politikalarinin temelinde, sistem yapisinin giiglii ve zayif yoOnlerini ortaya koyarak,
sisteminin biitiiniin performansinin analiz edilmesinin ve istenen yonde desteklenmesi igin
politikalar tasarlanmasinin yattii savindan hareketle, Tiirkiye’de yenilenebilir enerji
kaynaklarindan elektrik elde edilmesini bir sistem olarak kabul ederek; yenilenebilir enerji
teknolojilerinin yayilmasini desteklemek amaciyla piyasanin olusmasina yonelik politikalar

tasarlamak ¢alismanin temel amacini olusturmaktadir.

Gelismekte olan yenilenebilir enerji teknolojilerinin yayilmasinda piyasa olusum
dinamiklerinin incelendigi teorik ve ampirik ¢alismalar Mdllering (2009)’un piyasa olugumu
analizi ile baglamigtir. Caligmanin temel amaci piyasalarin nasil olustugunu, aktdrlerin
piyasadaki ekonomik faaliyete nasil dahil olduklarini ve piyasanin olusma siirecini nasil
sekillendirdiklerini anlamak i¢in bir yontem gelistirmektir. Mollering (2009) piyasayi,
birbirleriyle rekabet halinde olan ve kendi ¢ikarlarin1 gbzeten aktorler arasindaki birbirine
baglantili iktisadi miibadele iliskileri sistemi olarak tanimlamaktadir. Piyasadaki miibadele
iligkileri ise, kendi ¢ikarlarimi gbzeten ve basiretli olan aktorler arasinda goniillii olarak

yapilan iktisadi degisim faaliyetleridir. Piyasalar, miibadele iligkileri diizenli olarak
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gerceklestigi zaman olusur. Miibadele iligkileri ise {irlinler, aktorler, miibadele faaliyeti, ag
yapilar1 ve bilgi birikimi gibi belli kurucu unsurlar bir araya geldiginde miimkiin hale gelir.
Bu unsurlar, piyasanin kurulma potansiyelini gergeklestirmek i¢in belli doniisiim siireglerine
tabi olurlar ve bu siirecler yenilik yapma (innovating), metalasma (commodifying), iletigim
kurma (communicating), rekabet etme (competing), iliskilendirme (associating) ve

kurumsallasma (institutionalizing)'® siiregleridir.

Teknoloji Yenilik Sistemi’ndeki mevcut piyasa gelisimini anlamak i¢in, Mollering
(2009) politika yapicilarin, piyasanin kurucu unsurlarimi sekillendiren siiregleri
incelemelerini 6nermektedir. Mdllering (2009:7) bu siireglerin “kendinden ortaya c¢ikma ,
icsel koordinasyon ve digsal diizenleme” olarak adlandirilan {i¢ mekanizma tarafindan
ortaya cikarildigini ve yliriitiildiigiinii iddia etmektedir. Mollering (2009:15-16)’e gore;
kendinden ortaya ¢ikma bir piyasa olusturma vizyonu olmaksizin gergeklestirilen iktisadi
miibadele iliskisine dayanirken, dissal diizenleme sistemin disindaki aktorlerin piyasa
olusturmak amaciyla gerceklestirdikleri faaliyetler biitiiniinii, igsel koordinasyon
mekanizmasinda ise aktorlerin dogrudan dahil olduklar1 biiylik miibadele sistemleri iginde

yer alan belli piyasa yapilarini olusturmak amaciyla bir araya geldikleri varsayilir.

Teknoloji Yenilik Sistemi yaklasimda ise piyasa olusumu, baslangi¢c pazarlarindan
koprii pazarlarina, oradan da kitle pazarlarina gegisi tarif etmektedir (Bergek vd. 2008).
Dewald ve Truffer (2011: 287)’a gore bu kavramsallagtirma hala “digsardan verili olarak ele
almmaktadir ve dogrusal gelisme paternleri” izlemektedir. Fakat piyasa olusum siirecinin
i¢gsel dinamikleri vardir ve bu siireci ele almak igin; “yeni teknolojinin kurumsal, politik,
teknik ve kullanict odakli dinamikleri arasindaki potansiyel etkilesimler”in dikkate alinmasi
gerekir (Dewald and Truffer, 2011: 286). Teknolojik Yenilik Sistemi yaklagiminda piyasa
olusumunu dogrusal ve dissal olarak kavramsallagtirmak yerine, Dewald ve Truffer (2011)
belli kullanict gruplarina hitap eden, belli tiriinler ve ilgili piyasa aktorleri, kurumlar1 ve ag

yapilan tarafindan sekillendirilen alt-sistem yapilari olan “pazar segmentleri” kavramini

192 Msllering (2009) bu siiregleri su sekilde tanimlamaktadir: Yenilik yapma (Innovating) icatlarin

yeni tiriinlere doniismesi, Metalasma (Commodifying) degis tokus iliskilerinin birbirine benzerliklerini
artirarak onlarin piyasa miibadele iligkisi haline gelmesi, iletisim (Communicating) piyasadaki
olgularin, onlar1 yorumlayarak ve kullanarak hareket eden aktorler tarafindan daha anlamlhi ve daha
acik hale gelmesi, rekabet etme (Competing) rekabet etmenin yapisal kosullarimin ve miibadele
iliskilerinin gerceklestigi ortamin olusmas, iliskilendirme (Associating) ag iligkilerini olusturan, statii
sahibi olan ve belirsizligi ortadan kaldirmak amaciyla galisan piyasa aktorleri arasindaki iliskilerin
kurulmast ve kurumsallasma (Institutionalizing) miibadele kurallarinin ve onlari baglayan
yaptirimlarin tiim miibadele iliskilerinde gecerli olmasi ve garanti altina alinmasi
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ortaya atmiglar ve piyasa olusumu i¢in {i¢ asamali olarak su sekilde kurguladiklart bir
analitik cerceve Onermislerdir: (i) her bir pazar segmenti seviyesindeki aktorlerin, ag
yapilarinin ve kurumlarin belirlenmesi (yapisal analiz) (ii) farkli pazar segmentlerinin
gelisme agamalarinin ve birbirleriyle baglantilarinin degerlendirilmesi (slire¢ analizi) (iii)
belli pazar segmentlerinin biitlin Teknolojik Yenilik Sistemi’ne katkisinin analiz edilmesi

(Fonksiyonel analiz) (Dewald ve Truffer, 2011:289)

Teknoloji Yenilik Sistemi’nde piyasa olusumu dinamiklerini incelemek i¢in daha
kapsamli ve detayli bir ¢erceve iiretmek i¢cin Dewald veTruffer (2012), Méllering (2009)’in
piyasa olusumuna siire¢ bazli yaklasimii kullanarak, piyasa olusumunun alt siireclerini
inceledikleri bir yaklagim gelistirmistir. Dewald ve Truffer (2012:400) bu calismada,
2011°de dnerdikleri siire¢ analizini asamasini detaylandirmis ve piyasa olusumunu birbirini
tamamlayan ii¢ alt fonksiyonla tanimlamislardir: (i) Pazar segmentlerinin olusmasi (ii)
piyasa islemlerinin olusmast (iii) kullanict profillerinin olusmasi. Piyasa olusum
dinamiklerini alt1 alt siiregte inceleyen Mollering (2009) calismasin izleyerek, Dewald ve
Truffer (2012:402) bu alt siiregleri “Pazar segmentlerinin olusmasi” ve “piyasa islemlerinin
olugmas1” alt fonksiyonlarinin olusmasi olarak iki grupta toplamislardir. Dewald and Truffer
(2012)’a gore, “pazar segmentlerinin olusmasi” alt fonksiyonu, belli aktorlerin, ag
yapilarinin ve kurumlarin belli bir iiriinii belli bir son kullanici grubuna satmak i¢in bir araya
gelmeleri olarak tanimlanir. Bu durum, “kullanici profillerinin olugmasi” alt fonksiyonu da
beraberinde getirmektedir (Dewald ve Truffer, 2012: 404). “Piyasa iligkilerinin olugsmasi” alt
fonksiyonu ise arz ve talep arasindaki miibadele iligkisini temsil eder (Dewald ve Truffer,

2012: 403).

Mollering (2009)’un yenilik yapma, iligskilendirme ve kurumsallagtirma siiregleri,
Teknolojik Yenilik Sistemi’ndeki pazar segmentlerinin olusmasi ile, kalan ii¢ siire¢ olan
metalasma, iletisim kurma ve rekabet etme Siiregleri ise piyasa islemlerinin olugmasi alt
fonksiyonunun olugsmasini saglamaktadir (Dewald ve Truffer, 2012:402). Bu iki alt
fonksiyona ek olarak, “kullanici profillerinin olugmasi” alt-fonksiyonu ise tiiketici profilini,
kullanim patenlerini ve tercih yapilarini belirlemek i¢in eklenmistir. Bu {i¢ alt fonksiyonun,

Teknoloji Yenilik Sistemi’nde piyasa olusumu siirecinde birlikte everildikleri kabul edilir.

Teknoloji Yenilik Sistemi Yaklasimi’nda piyasa olusumunun alt fonksiyonlar1 ve
piyasa olusumunun fazlarini (baslangi¢ pazari, koprii pazar, kitle pazar) birlestiren Dewald

ve Truffer (2012) calismasi, her bir Pazar segmentinin yenilik sisteminin biitliinliniin
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performansina etkisini incelemistir. Dewald ve Truffer (2012:405-406) ‘a gore, belirsizlik,
teknolojik gelismede ¢esitlilik yaratilmasina agik olma ve oncii kullanicilarin varligr ile gbze
carpan baslangi¢ pazari asamasinda, pazar segmentlerinin olugsmasi alt fonksiyonu baskindir.
Koprii pazara gegisle birlikte, yeni kullanici gruplarimin ve {iriin gesitlerinin ortaya ¢ikmasi
ile pazar islemleri daha goriiniir hale gelir. Kitle piyasalarina olgunlagsma evresinde ise, tim

Pazar homojen hale gelir ve piyasa islemleri somut olarak olusur.

2. Yontem ve Bulgular

Bu galismanin temel veri kaynagi, yenilenebilir enerjiye dayali elektrik {iretimi
alanindaki kilit aktorlerin, piyasa olusumuna atfettikleri anlamdir. Bu baglamda, iki asamada

veri toplanmustir: “Onciil Analiz” ve “Alan arastirmas1”.

Ik asamada, enerji sektoriindeki mevcut durumu ve egilimleri anlamak igin
istatistiki veri tabanlarindan ve ikincil niteliksel yazili kaynaklardan yararlanilarak masa basi
calismasi ve on miilakatlar yapilmistir. Masa basi ¢alismasinda kullanilan ikincil kaynaklar
elektrik iiretimi alamindaki yasal dokiimanlar (6446 sayili Elektrik Piyasast Kanunu, 5346
sayili Yenilenebilir Enerji Kaynaklarinin Elektrik Enerjisi Uretimi Amagl Kullamimina
Iliskin Kanun, Bakanlar Kurulu Kararlari, Mahkeme Kararlar1, Y6netmelikler, Tebligler ve
Enerji Piyasasi Diizenleme Kurumu Kurul Kararlar) ve istatistiksel veri tabanlaridir (Enerji
ve Tabi Kaynaklar Bakanlig1 Bilgi Merkezi ve Yayinlari, Ulusal Enerji Ajans1 Veri Tabani
ve EUROSTAT-Avrupa Birligi Istatistik Ofisi Veri Tabamdir). On miilakatlar kapsanminda
ise; Haziran-Aralik 2012 tarihleri arasinda enerji sektoriinde yenilenebilir enerji konusunda
calisan kamu gorevlileri, sirket temsilcileri ve akademisyenlerle 6 adet on goriisme

gergeklestirilmistir.

Ikinci asama olan “Alan Arastirmasi”nda Tiirkiye’de giines ve riizgar enerjisine
dayali elektrik iiretimindeki uzmanlarla goriigmeler yapilmistir. Tiirkiye’de yenilenebilir
enerji teknolojilerinin yayilmasi, Ozellikle tabandan tavana dogru biiyliyen ve kisisel
cabalarla sekillenen bir harekettir. Bu sebeple temel veri kaynagi, kilit aktdrlerin riizgar ve
giines enerjisine dayali elektrik iiretimi konusundaki bakis acilari, deneyimleri, yaklasimlari,
inanglar1 ve sOylemleridir. Buna imkan taniyan niteliksel veri, miilakat yontemiyle toplanir
clinkii “acik uglu sorular, insanlarin deneyimleri, algilari, fikirleri, hisleri ve bilgileri
hakkinda derinlemesine cevaplar almamiz1 saglar” (Patton, 2002:4)”. Bu sebeple, yari-
yapilandirilmis miilakatlarla veri toplama yonteminden yararlanilmsitir. Kullanilan miilakat

formu 5 ana baglik tlizerine kurgulanmugtir: 1) Giris / Miilakat Adayinin Tanima 2) Tirkiye

239



Enerji  Sektorii’niin mevcut durumu 3)Yenilenebilir enerji teknolojilerinin yayilmasini
engelleyen ve destekleyen faktorler 4) Riizgar ve giines enerjisine dayali elektrik iiretiminde

piyasa olusumu ve 5) Kamu politikalar ve piyasa olusumu.

Ik boliimde, Tiirkiye’de riizgar ve giines enerjisine dayal elektrik iiretimi alaminda
aktif olarak calisan aktorleri tanimak igin kisisel ve organizasyonel bilgilere dair sorular
sorulmustur. Ikinci béliimde, yenilenebilir kaynaklara dayali elektrik {iretiminin enerji
sektoriiniin biitiinli ve diger alt sektorlerle (6zellikle elektrik tiretiminde baskin kaynaklar
olan fosil yakit sektorii ile) etkilesimini inceleyebilmek i¢in Tiirkiye Enerji Sektoriiniin
Mevcut Durumu ile ilgili sorular sorulmustur. Bu bélim sonucunda, tasarlanacak
politikalarla ¢oOziilmesi hedeflenen temel sorun alanlarinin ve politika amaglarinin
belirlenmesi  hedeflenmistir. Uciincii boliimde, yenilenebilir enerji ~teknolojilerinin
yayllmasimi engelleyen ve destekleyen faktdrler sorgulanmistir. Bu mekanizmalarin ve
etkilerinin  belirlenmesi, engelleyici mekanizmalar1 zayiflatmaya ve destekleyici
mekanizmalar1 giiclendirmeye yonelik politika araglar1 tasarlayabilmemize imkan
saglamaktadir. Dordiincii boliimde piyasa olusuma yonelik sorular sorulmustur. Bu béliimde,
ozellikle yenilenebilir enerji piyasalarinin temel bilesenleri ve piyasa olusumunun mevcut
durumu ve gelisimi incelenmistir. Son ana baghigimiz ise, piyasa olusumunda politikalarin
roliidiir. Bu boliimde, yenilenebilir enerji teknolojilerinin yayilmasinin amag-arag-hedef
biitiinliigii i¢inde tasarlanan politikalarla desteklenmesinin yerinde olacagi savindan yola
cikarak elde edilen veriler, tez sonucunda Onerilen politika tasarim modelinin 6rnek bir

uygulamasi olarak degerlendirilmistir.

Ikinci asama olan alan arastirmasinda, Tiirkiye’de giines ve riizgar enerjisine dayali
elektrik iiretimi alanindaki kilit aktorlerle dogrudan baglantiya gecilmistir ve  goriisme

yapilacaklar aktorler belirlenirken iki kriter kullanilmisgtir:

1) Yenilenebilir kaynaklara dayali elektrik iiretiminden kar elde etme amaci -
iktisadi kar motivasyonu
(i) Yenilenebilir enerji sektoriinde piyasa olusum ile iliskilendirilen iktisadi faaliyet

alani - iktisadi faaliyet motivasyonu

Miilakat yapilan uzmanlar iktisadi kar motivasyonuna gore, 6zel sektor kurulusu
olmalar1 (6zel sektorde faaliyet goOstermeleri) veya olmamalarina gore iki gruba
ayrimuslardir: Kar amaci giiden kuruluglar ve kar amact giitmeyen kuruluglar. Kar amaci
giiden kuruluslar 6zel sektordeki sirketlerdir. Kar amact giitmeyen kuruluslar ise oncelikli

240



amaglar1 kar elde etmek olmayan, 6zel sektorle baglantili olan ama dogrudan 6zel sektdrde
faaliyet gostermeyen kamu kurumlari, sivil toplum Orgiitleri ve akademik kuruluslardir.
Miilakat yapilan uzmanlarin iktisadi faaliyetleri ikinci se¢im kriterimizdir. On miilakatlardan
toplanan veriye ve sektdriin yapisal analizine gore dort adet iktisadi faaliyet mevcuttur:
tiretim (riizgar ve giines enerjisine dayali elektrik {retimi), diizenleme (yenilenebilir
kaynaklara dayal1 elektrik tiretiminin regiile edilmesi), danigmaniik (sektoriin yeni teknoloji
ve iktisadi kosullara adapte olmasi i¢in ag yapilar1 kurmak ve yatirimcilan teknik olarak
destelemek) ve tedarik (yenilenebilir kaynaklara dayali elektrik tiretimini saglamak igin her

tiirli ekipman ve servis destegi saglamak).

Alan arastirmasi kapsaminda, Aralik 2013 ve Subat 2015 tarihleri arasinda toplam
57 adet yar1 yapilandirilmis miilakat gergeklestirilmistir. Bu miilakatlardan 34 tanesi 6zel
sektorde, 23 tanesi ise Ozel sektor disinda faaliyet gosteren aktorlerle yapilmistir. Ozel
sektorden goriisiilen aktorlerin iktisadi faaliyetleri elektrik {iretimi (17 miilakat), danigsmanlik
(10 miilakat) ve tedarik (7 miilakat); 6zel sektor disindan goriisiilen aktorlerin iktisadi
faaliyetleri diizenleme (8 miilakat) ve danigsmanliktir (15 miilakat). Tiim miilakatlar yiiz yiize
goriigme yontemiyle, birebir olarak Ankara, Istanbul, Izmir, Antalya, Denizli, Balikesir,
Kayseri ve Gaziantep illerinde gergeklestirilmistir. Bu miilakatlarin masraflar, 114K070

no’lu TUBITAK Projesi’nin alan arastirmasi biitcesinden karsilanmistir.

Miilakat yapilacak adaylar1 segerken, “aragtirmanin amacina bagli olarak stratejik
olarak bilgi agisindan zengin ve spesifik vakalarin segilmesi’ni saglamak icin amach
ornekleme (purposeful sampling) yontemi kullanilmistir (Patton, 2002: 243). Ornekleme
stirecinde, kartopu (Patton, 2002) ve bilgi-edinmeye yénelik se¢im (Flyvbjerg, 2006)

yontemlerinden de yararlanmistir.

Verinin analiz edilmesinde; Patton (2002)’nin “Analitik Cer¢eve Yaklasimi”ndan
faydalanilmistir. Patton (2002) veri analizi i¢in analitik ¢erceveyi, ham verinin betimlenmesi
(description) ve yorumlama (interpretation) olmak iizere iki calisma ile 6zetlemektedir. Bu
tezde, veri analizi boliimii ham verinin analitik ¢erceve yontemi ile betimlendigi ve arastirma
sorusunu cevaplamak icin bulgu ve sonuclarin teorik c¢erceveye yerlestirilmesiyle

yorumlandig bir veri analiz sistematigi benimsenmistir.

Veri iiretim silirecinde, yari yapilandirilmig miilakat formu takip edilmistir. Bu
sebeple, miilakat formunun bdliimleri veriyi raporlarken {ist-kategoriler olarak
benimsenmistir. Cevaplar, miilakat bolimlerindeki sorulara gore organize edilerek
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raporlanmistir. Patton (2002: 463), niteliksel veriyi analiz ederken “verinin kodlanmasi,
orlintlilerin bulunmasi, temalarin etiketlenmesi ve kategori sistemlerinin gelistirilmesi’ni
onermektedir. Kodlarin ve kategorilerin belirlenmesi ve ortaya ¢ikan iligkilerin ¢alismanin
teorik cercevesi iginde yerlerine oturmasi ile “Oriintiilerin tanimlanmasi ve agiklanmasi”na
olanak saglar (Patton, 2002:468). Oriintiiler ve riintiilerin gruplandig1 temalar, calismanin
asil bulgularina ulagilan boliimlerdir ve veri analizi kategori sistemlerinin yani orlintii ve

temalarin altinda toplandig bilgi pargalarinin iiretilmesi ile son bulur.

Alan arastirmamiz kapsaminda kodlar, Corbin ve Strauss (2008)’in acgik kodlama
yontemi kullanilarak, tek tek desifrelerin okunmasi ve satir satir incelenmesi ile
belirlenmistir. Kategori siniflandirmasi ise miilakatlarda izlenen yontem baz aliarak basta
belirlenmistir. Bu kodlama siirecinde, bilgisayar yardimli bir nitel veri yontimi ve analizi
aract olan ““QDA-Qualitative Data Analysis Miner” Yazilimi kullanilmigtir. Analiz
stirecinde, yukarida belirtilen 5 ana kategori bagligi takip edilerek, 13 alt kategori belirlenmis
ve kodlar bu alt-kategoriler altina eklenerek, bu kodlar karsilayacak miilakat boliimleri
(alintilar) kodlarla eslenmistir. Kategori bagliklar1 analize baslamadan 6nce taslak haline

belirlenmis fakat kodlar, miilakat desifreleri okundukga siire¢ i¢inde ortaya ¢ikmustir.

Tiirkive’deki Enerji Sektoriiniin Mevcut Durum Degerlendirmesi:

Yenilenebilir enerji kaynaklarina dayali elektrik iiretimi teknolojilerinin
yayginlagtirilmasi igin politikalar tasarlanirken, enerji sektoriindeki genel ¢ergeveyi anlamak
ve politika sorunlarini ve amaglarini belirlemek i¢in yapilan mevcut durum analizinden ¢ikan
sonucglara gore, o0zel sektorde faaliyet gdsteren kurulus temsilcilerine gore en g¢ok One
¢ikarilan sorun alanlar1 “ithalata bagimlilik, standartlarin olmamasi, 6zellestirmelerle ilgili
sorunlar, hesap verilebilirlik ve uzun dénemli planlama olmamasi”dir. Ozel sektdr disinda
faaliyet gosteren kurulus temsilcilerine gore en ¢ok One ¢ikarilan sorun alanlari “ithalata
bagimlilik, yerli kaynaklarin yetersiz olmasi, diizenleme sorunlari, miidaheleci bir kamu
yonetimi ve uzun donemli planlama olmamas1”dir. ithalata bagimlilik iki grup uzmanlarimiz
tarafindan da en cok ifade edilen sorun alamdir. Ozel sektdr kurulus temsilcilerimiz bu
sorunun yarattig1 finansal zorluklar1 (artan biit¢e agig1 ve elektrik fiyatlarindaki artislar gibi)
ve bunun kendi faaliyetleri {izerindeki etkilerini vurgularken; 6zel sektor disinda faaliyet
gosteren kurulug temsilcileri bu sorunu makro enerji dengeleri baglaminda ele almis ve
ithalata bagimliligin enerji arz giivenligine olumsuz etkilerini dile getirmislerdir. Iki grup

tarafinda da yonetisimle ilgili farkli sorun alanlari, enerji sektoriiniin mevcut durumunu
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etkileyen diger unsurlar olarak vurgulanmustir. Ozel sektdr temsilcileri tarafindan &ne
¢ikarilan bu ydnetisim sorunlar1 “standartlarin olmamasi, sektorle ilgili ozellestirmelerde
yasanan sorunlar ve hesap verebilirlik konusunda eksiklikler olmas1” sekilde 6zetlenmisken;
0zel sektor diginda faaliyet gosteren kurulus temsilcilerine gore yonetisimle ilgili sorunlar
“diizenleme faaliyetleri sirasinda ortaya ¢ikan sorunlar ve miidaheleci bir kamu yonetimi
yaklagimmin benimsenmesi”dir. “Uzun donemli planlamanin olmamasi” seklinde ifade

edilen sorun ise iki grubun da iizerinde durdugu ortak yonetisim sorunudur.

Yenilenebilir Enerji Teknolojilerinin Yavilmasini Engelleven ve Destekleyen Faktorler:

Yenilenebilir enerji teknolojilerinin yayilmasini engelleyen ve destekleyen faktorler
ise ekonomik, fiziksel, kurumsal, psikolojik, teknolojik, siyasi ve yonetimsel faktorler olarak

yedi ayr1 baglik altinda gruplanmistir.

Ozel sektordeki kilit uzmanlar tarafindan en ¢ok 6ne ¢ikarilan destekleyici ekonomik
faktor “Yenilenebilir enerji teknolojilerinin maliyet agisindan diger teknolojilerle rekabet
edebilir olmas1”; en ¢ok One ¢ikarilan engelleyici faktor “Proje Finansman1” iken 6zel sektor
haricindeki kilit uzmanlar tarafindan en ¢ok one c¢ikarilan destekleyici ekonomik faktor
“Yenilenebilir enerji teknolojilerinin getirdigi yeni yatirim olanaklar1”, en ¢ok 6ne ¢ikan
engelleyici faktor “Yiiksek baslangi¢ yatirnmi maliyetleri’dir. Bu unsurlarda goriildigii
iizere, ekonomik faktorler icinde maliyet, finansman ve yatirim olanaklar1 bagliklar1 6n plana
cikmus, fakat iki grup tarafindan da oOzellikle maliyet konusunda birbirinden farklilasan
degerlendirmeler olmustur. Ozel sektdrdeki uzmanlar; yenilenebilir enerji teknolojilerinin
yayllmasinda kaynak maliyetinin olmamasini ve siirekli biiyiik hizlarda diisen teknolojik
yatinm maliyetlerini gerekce gostererek yenilenebilir enerji teknolojilerinin  diger
teknolojilerle rekabet edebilir olmasini ekonomik olarak en 6nemli destekleyici faktor olarak
one cikarmiglardir. Yenilenebilir enerji teknolojilerinin maliyet boyutunu diger ydnden
degerlendiren 6zel sektor haricindeki uzmanlar ise; gelismekte olan teknolojiler olduklar
icin heniiz pahali olan ekipmanlar1 ve tiim yatirimin basta tek seferde yapiliyor olmasindan
dolay1 yatirim geri doniis siirelerinin uzun olmasina sebep olan kurulum giderlerini gerekce
gostererek, yiiksek baslangic yatirnmi maliyetlerini en ¢ok oOne ¢ikarilan ekonomik
engelleyici faktor olarak degerlendirmislerdir. Finansman konusu ise iki grup tarafinda da
one c¢ikarilmis bir engelleyici unsurdur. Proje finansmaninin yenilenebilir enerji projeleri
ozelinde degerlendirilmemesi, bu alandaki en bariz neden olarak gosterilmistir. Yenilenebilir

enerji lisans basvurularmin biiytik bir ilgiyle takip edilmesi, bu yatirimlarin garantili gelir
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getiren yatirimlar olmasi ve 6zellikle cografi olarak bulundugumuz bdlgede etrafimizdaki
iilkelerin teknoloji gelistirmemiz durumundada yeni yatirim sahalar saglayabilecek olmalart
gerekce gosterilerek One ¢ikarilan “yeni yatirim olanaklart” ise, ekonomik olarak

yenilenebilir enerji teknolojilerinin desteklenmesini saglayan unsurlardan birisidir.

Fiziksel faktorler iginde; 6zel sektordeki ve 6zel sektor haricindeki uzmanlar ayni
engelleyici ve destekleyici faktorleri vurgulamislardir. iki grup tarafindan 6ne ¢ikarilan
destekleyici faktorler “Tiirkiye’de Yenilenebilir Enerji Kaynaklarinin (6zellikle riizgar ve
giinesin) bol olmas1” ve “Yenilenebilir Enerji kaynaklarmin yerli kaynak olmasi”dir. Iki
uzman grubumuz tarafindan da 6ne cikarilan fiziksel engel unsuru ise “Yenilenebilir enerji
kaynaklarina dayali olarak iiretilen elektrigin son kullaniciya ulasmasinda gerekli altyapi
olanaklarindaki yetersizlikler’dir. Yenilenebilir enerji kaynaklarinin, 6zellikle riizgar ve
giinesin, bol olan yerli kaynaklar olmalar1 en ¢ok 6ne ¢ikan fiziksel unsurdur. Konya ve
altindaki bolgelerde gilinesin yogun olmasi ve oOzellikle Ege’de riizgarin yogun olmasi
bolgesel olarak bu teknolojilerin yayilmasini kolaylastiracaktir. Altyapi sorunlart ise, en

biiyiik fiziksel engel olarak isaret edilmistir.

Kurumsal faktorler igcinde, hem 06zel sektordeki hem de 06zel sektor haricindeki
uzmanlar tarafindan en ¢ok 6ne ¢ikan destekleyici faktor “Olumlu lobi ve savunma grubunun
faaliyetleri”dir. Iki grup icin de dne ¢ikan engelleyici kurumsal faktdr ise “Kamu kurumlar
arasinda koordinasyon olmamasi”dir. Ozellikle dernekler eliyle yiiriitiilen lobi faaliyetleri
sektoriin daha da biiylimesini saglayan unsurlardir. Olumlu lobi faaliyetleri, tiim paydaslarin
biraraya gelerek olusturduklari ortak akli temel aldig igin; sektdriin daha saglam temeller
tizerinde gelismesine imkan saglayacaktir. Sektoriin gelismesi ve lobi faaliyetleri arasindaki
iligki ¢ift yonlii bir iligkidir ve sektor gelistikge lobi faaliyetleri artmakta, lobi faaliyetleri
arttikca da sektdr gelismektedir. Bunun yolu da da bireysel olmak yerine toplumsal olarak
hareket etmekten gegmektedir. Kurumsal faktorler icinde yayilmay1 engelleyen en 6nemli

unsur ise kurumlar arasi koordinasyon olmamasidir.

Psikolojik faktorler icinde her iki uzman grubu tarafindan da en c¢ok One c¢ikarilan
destekleyici faktor “Komsu etkisi”, en ¢cok dne ¢ikan engelleyici faktor ise 6zellikle yatirim
ve {iretim siirecinde “Hissedilen belirsizlik” olmustur. Komsu etkisi, kurulum deneyimi olan
kurulug/kisilerin deneyimlerini 6rnek almak olarak tanimlanmaktadir. Olumlu deneyimlerin
etkileri bu teknolojilerin yayilmasmi da olumlu etkileyecektir. Ozellikle yatirmm siirecinde

belirsizlik yaratan faktorler ise, yayillma siirecini olumsuz etkilemektedir. Kurallarin stirekli
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degismesi, lisansh ve lisanssiz uygulamalarin kisa ve uzun vadeli geleceginin net olmamasi,
yatinmcilarin finansman kosullar1 konusunda planlama yapamamalar1 ve doga kosullarina
bagliliktan dolay1 olusabilecek stabilite sorunlari bu belirsizligi yaratan unsurlardir.

Teknolojik faktorler arasinda, 6zel sektordeki uzmanlar tarafindan en ¢ok iizerinde
durulan destekleyici faktor “Kilit Aktorlerin Teknoloji Gelistirme Stratejileri”; engelleyici
faktor ise “Sektordeki aktorlerde (6zellikle teknik) bilginin eksik olmasi”dir. Ozel sektdr
haricindeki kilit uzmanlara goére en c¢ok One c¢ikan destekleyici teknolojik faktor
“Uretentiiketici (Prosumer) Etkisi”, engelleyici faktor ise “Sektordeki aktorlerde (6zellikle
teknik) bilginin eksikligi’dir. Ar-Ge yatirimlar1 konusunda israrci olmak ve yatirimi yarim
birakmamak, teknoloji gelistirme faaliyetlerinde Tiirkiye’ye 6zgii pazar kosullarindan yola
cikarak strateji belirlemek ve bir yandan imalat yaparken bir yandan da bu imalat siirecini
prototip iiretimi olarak kurgulamak, kilit aktorlerin teknoloji gelistirme stratejileri
arasindadir. “Uretentiiketici” profiline imkan taniyan teknolojik gelisme ise yenilenebilir
enerji teknolojilerin yayilmasimi destekleyecek diger unsurdur. Elektrigin iiretildigi yerde
tiikketilmesinin miimkiin olmasi, iletim ve dagitim kayiplarinin azalmasi, sebekeye binen
yiikiin azalmasi, iireten tiiketicinin elektrigi daha verimli kullanmasi ve akilli sebeke
sistemine daha fazla ihtiya¢ duyulmasi; iiretentiiketici kavram ile giindeme gelen olumlu
etkilerdir. Teknik bilginin eksikligi ise, bu alanda teknolojilerin yaygin kullanilmasimnin
oniindeki en biiyiik engellerden birisi olarak ifade edilmistir. Teknik bilginin eksik olmasi
ise; yatinmlarin yanlis saiklerle yapilmasina, bu teknolojilerle elektrik tiretmenin tiim
inceliklerinin idrak edilmemesine, bazen kesikli olan ve stabil olamayan nitelikte elektrik
iiretileceginin farkinda olunmamasina, ekipman tedarik ve kurulumundan elektrik
iretiminden son kullanim noktasina aktarima kadar gecen tiim silire¢ basamaklarinin
taninmamasina sebep olmakta ve yasanan bu olumsuz deneyimler yenilenebilir enerji
teknolojilerinin yayilmasini engellemektedir.

Iki gruptan uzmanlar tarafindan en ¢ok ifade edilen destekleyici siyasi faktor “Devlet
tarafindan verilen tesvikler”, engelleyici faktor ise “Yasal Mevzuat Kapsaminda alinan
onlemler”dir. Devlet tarafindan verilen tesvikler, fiyat lizerinden alim garantisi ve yerli {iriin
kullanan elektrik iireticilerine verilen yine fiyat {izerinden ek tesviklerdir. Siyasi olarak en
fazla o6ne cikarillan unsur olmasina ragmen yontemi ve kurgusu elestirilmis, ¢aligma
kapsamindaki politika Onerisi de yoOntemsel olarak tesviklerin yeniden diizenlenmesine
yonelik olmustur. Yasal mevzuat kapsaminda alinan 6nlemlerin en ¢ok bilinen ve en ¢ok

sikayet edileni olan dl¢lim zorunlulugu da tam olarak ayn1 nedenle elestirilmistir.
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Ozel sektordeki kilit aktorlere gore en dikkat gekici destekleyici yonetimsel faktor
yenilenebilir enerji kaynaklarindan iiretilen elektriginin “Puant Azaltma Etkisi”, engelleyici
faktor ise “Biirokrasi”dir. Ozel sektdr haricindeki uzmanlara gore en cok one ¢ikan
yonetimsel faktor, “Kayip kagak oranini azaltic1 etki”dir. Engelliyici yonetimsel faktorler ise
“Yarigma Siireci”dir. Yenilenebilir enerji kaynaklarinin, 6zellikle giines enerjisinin, en
onemli yonetimsel katkisi, sebekedeki puant yiik degerlerini azaltarak sebekenin daha kolay
ve verimli c¢aligmasinit saglamaktir. Ciinkii puant yiik degerleri, giin iginde elektrik
tiketiminin en fazla oldugu donem aralifinda belirlenmektedir ve bu donem giines
enerjisinin en yogun oldugu donemdir. Bu aralikta giinese dayali olarak {iretilen elektrigin
tiikketiminin artirilmasi sebekenin daha kolay yonetilmesini saglayacaktir. Yerinde iiretime ve
tilketime imkan veren yenilenebilir enerji kaynaklarmin elektrik tiretimde kullanilmasi,
iletim ve dagitim sisteminin daha verimli isletilmesine imkan verdigi icin kayip kagak
oranlarin1 azaltacaktir. Bu nedenle kayip kacak oranlarinin yiiksek oldugu bolgelerde
ozellikle yenilenebilir enerji teknolojilerinin yayilmasi desteklenmelidir. Yarigma siireci ise,
tiim lisanslama sisteminde takip edilmesi zorunlu bir yontem olarak giindemdedir fakat boyle
bir gereklilik yoktur. Ciinkii yarisma ¢ok fazla basvuru olmasi durumunda kullanilacak bir
eleme yontemidir. Tiim lisanslama siirecini bunun iizerine kurmak yontemsel olarak en iyi
kurulumu yapacak yatirimecinin bulunmasini saglamayabilir.

Giines ve Riizgar Enerjisine Dayah Elektrik Uretiminde Pivasa Olusumu:

Tiirkiye’deki gilines ve riizgar enerjisine dayali elektrik iiretiminin piyasa olusumu, bu
calisma kapsaminda yapisal analiz, siire¢ analizi ve fonksiyonel analizden olusan bir analitik
cerceve ile incelenmistir. Yapisal analizde piyasanin kurucu unsurlarin ortaya c¢ikisi
incelenmis, siire¢ analizinde piyasa olusumunun alt fonksiyonlari olan piyasa segmentlerinin
ve piyasadaki miibadele iliskilerin olusumu siiregler iizerinden analiz edilmis, fonksiyonel
analizde ise piyasa olusumunun tiim yenilenebilir enerji yenilik sisteminin performansina
etkisi degerlendirilmistir.

Yapisal analizde; lisansh elektrik iiretimi pazar segmentinin olusmas: siirecindeki kurucu
unsurlarin tiim piyasa olusum siireci boyunca digsal diizenleme mekanizmasina tabi oldugu
goriilmiigtiir. Lisanssiz pazar segmenti ise iki ayri fazda olustugu icin, ilk fazda kurucu
unsurlarin digsal diizenleme mekanizmasi ile, ikinci fazda ise kendinden ortaya cikis
mekanizmasi ile olustuklari sonucuna ulasilmigtir. Lisansli pazar segmentinin ve lisanssiz
pazar segmentinin ilk fazinin olusumundaki aktorlerin ortaya ¢ikisi, piyasada olusabilecek
tekel yapiy1 engellemeye ve girisimciligi desteklemeye yonelik politikalarla desteklenmistir.
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Lisanssiz elektrik {iretiminin ikinci fazi ise, lisanssiz elektrik {iretimi st sinirmin 1IMW’a

cikarilmasi ile ortaya cikan yeni girisimcilik firsatmi '®

yatirimeilar  tarafindan
degerlendirmesi sonucunu doguran kendiliginden ortaya ¢ikis mekanizmasi ile olugsmustur.
Lisansli ve lisanssiz elektrik iiretimi pazar segmentlerindeki ag yapilarinin olusmasi, digsal
diizenleme mekanizmasinda tarif edildigi gibi derneklerin ve konsorsiyumlarin olugmasini
destekleyen politikalara dayanmaktadir. Fakat 6zellikle sosyal medya iizerinden orgiitlenen
ag yapilarn olan platformlar, dogrudan bu politikalar araciligiyla degil, dolayli olarak
politikalarin sektor iizerindeki etkileri ile yapilanmis ve genis kitlelere ulagmaya
baslamislardir.

Siire¢ analizinde, piyasa olusumunun alt fonksiyonlart olan “pazar segmentlerinin
olugmasi, miibadele iliskilerinin olugmasi ve kullanici profillerinin olusmasi” alt
fonksiyonlar: siirecler iizerinden incelenmistir. Lisansli elektrik {iretimi pazar segmentinin
olugmasinda baskin olan ana siire¢ Mollering (2009) tarafindan miibadele kurallarmin ve
onlar1 baglayan yaptirnmlarin tiim miibadele iliskilerinde gecgerli olmasi ve garanti altina
almmasi olarak tanimlanan kurumsallasma siireci iken; lisanssiz elektrik iiretimi pazar
segmentinin olusmasindaki ana siire¢ ag iligkilerini olusturan, statii sahibi olan ve belirsizligi
ortadan kaldirmak amaciyla ¢alisan piyasa aktorleri arasindaki iliskilerin kurulmasi olarak
tanimlanan iliskilendirmedir. Lisansli pazar segmentinin olusumunda kurumsallagsma
siirecinin miibadele iliskilerini standartlagtirmasi 6n plana g¢ikarilmigken, lisanssiz pazar
segmentinin olusumunda iliskilendirme siirecindeki, sektore hakim olan belirsizlik
unsurlarint tarif etmek ve ortadan kaldirmak icin ¢aba sarf eden aktorler arasinda iliskiler
kurulmasi 6n plana gikarilmistir.

Stire¢ analizi kapsaminda, lisansli pazar segmentindeki piyasa islemlerinin
olusmasinda baskin olan ana siirecin rekabet etme siireci oldugu, lisanssiz pazar
segmentindeki piyasa iglemlerinin olusmasinda baskin olan ana siirecin ise iletisim kurma
oldugu, alan arastirmasinin bulgulariyla desteklenmistir. Rekabet¢iligin lisanshi pazar
segmentindeki piyasa islemlerini sekillendirmesi, devletin bu alanda olusturmak istedigi
piyasa yapisinin rekabet¢i olmasini amacglamasindan kaynaklanmaktadir. Lisanssiz pazar
segmentindeki piyasa islemlerinin olusmasindaki siirecin iletisim olmasi ise bu islemlerin,
aktorler arasi iletisim ve igbirligi ile gelistiginin ve tabandan tavana yayildiginin

gostergesidir.

% By firsat yanyana farkli aboneliklerle ler MWIik tesis kurarak iiretilen elektrigin tamammnin
devlete satarak para kazanabilme olanagidir.
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Uciincii piyasa olusum alt fonksiyonu olan “kullanici profillerinin olusmas1”
konusunda ulagilan sonug ise, Tiirkiye’deki yenilenebilir enerji kaynaklarina dayali elektrik
iiretiminde (lisansli veya lisanssiz pazar segmenti birbirinden ayrilmadan) tek kullanici

profilinin devlet oldugu ve baska bir kullanici profilinin heniiz olusmadigidir.

Fonksiyonel analiz sonucu, Tiirkiye’deki Yenilenebilir Enerji Teknoloji Yenilik
Sistemi’ndeki piyasa olusumunun; baslangic pazar, koprii pazar, kitle pazar1 (Bergek vd.
2008) asamalar1 arasinda baslangi¢ pazari asamasinda oldugu sonucuna varilmigtir. Bu
asamada belirsizlik, teknolojik gelismede cesitlilik yaratilmasina agik olma ozellikleri ve
oncii kullanici(lar)in varhig ile géze ¢arpar. Dewald ve Truffer (2012)’in isaret ettigi gibi bu
asamada piyasa olusumu fonksiyonunun Tiirkiye’deki Yenilenebilir Enerji Teknolojik
Yenilik Sistemi’nin performansina etkisi, pazar segmentleri olusumu altfonksiyonu
iizerinden olmustur. Tiirkiye’deki rlizgar ve giines enerjisine dayali elektrik iiretimi
piyasasinda heniiz iirlin ¢esitliliginin ¢ok fazla olmadigi, aktorler arasinda siirekli evrilen
organik ve enformel iliskilerin baskin oldugu ve metalasmanin heniiz oturmus bir piyasa
yapisinda gerceklesmedigi goriilmiis ve bu sebeplerle piyasanin baslangic asamasinda

oldugu sonucuna ulasilmistir.

3. Politika Onerileri:

Politika Gnerileri, alan arasgtirmasi kapsaminda belirlenen politika sorunlarini ¢6zmek
icin tasarlanmigtir. Bu siirecte politika amaci, politika araci ve politika hedefi ayaklar
iizerinde kurgulanan bir politika tasarim modeli kullamilmistir. Politika amaci, gilines ve
rlizgar enerjisine dayali elektrik iiretim teknolojilerinin yayildigi ¢evre olan enerji sektoril ile
politika analizinin odak noktasi olan piyasa olusumu arasindaki iligkiden yola c¢ikarak;
politika sorununun ¢6ziimiindeki motivasyonlar1 isaret etmektedir. Politika araci, politika
hedefine ulagmak ic¢in kullanilan enstriimandir. Politika hedefi ise, politika Onerinin
basarisin1 degerlendirebilmek i¢in konan Olgiilebilir kriter olarak tanimlanmistir. Bu ii¢ ayak
iizerine kurulan politika Onerileri ise makro, meso ve mikro seviyelerde kurgulanmustir.
Makro seviyedeki politika Onerileri giines ve rilizgar enerjisine dayali elektrik iiretim
teknolojilerinin yayildig1 sosyo-ekonomik c¢evredeki degiklikler icin, meso seviyedeki
oOneriler bu sosyo-ekonomik ¢evredeki dinamikleri kontrol etmek i¢in kullanilan diizenleme
mekanizmasi i¢in, mikro seviyedeki Oneriler ise sistemin en kiigiikk birimi olan kurucu

unsurlarini (aktdrler, ag yapilart ve kurumlari) sekillendirmek i¢in kurgulanmistir.
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Tirkiye’deki enerji sektoriiniin mevcut durum analizinden ¢ikarilan ve giines ve
rlizgar enerjisine dayali elektrik iretim teknolojilerinin benimsenmesi ve yayginlastirilmasini
desteklemek icin piyasa olusumuna yonelik tasarlanan teknoloji politikalar ile ¢oziilmesi

hedeflenen politika sorunlari; ithalata bagimhilik sorunu ve yonetisim sorunudur.

Ithalata bagimlilik sorunununu ¢ézmek igin makro seviyede iki, mikro seviyede ise
bir politika Onerisi gelistirilmistir. Makro seviyedeki politika Onerileri enerji kaynaklar:
arasinda tamamlayicilik iliskisinin 6n plana ¢ikarilmasi ve yerli teknoloji gelistirme
stratejisinin - modellenmesidir. Mikro seviyedeki politika Onerisi ise dztiiketimin

desteklenmesidir.

Makro seviyedeki politika dnerilerinin ilki enerji kaynaklar: arasinda tamamlayicilik
iligkisinin on plana c¢ikarimasidir. Alan arastirmasinin bulgularina gore, Tiirkiye’deki
elektrik arz gilivenligi sorunu, kaynaklarin dengeli olarak kullanildig1 bir elektrik iiretim
sepeti ile ¢ozlilmelidir. Bu sebeple, s6z konusu Onerinin politika amaci elektrik arz giivenligi
sorunu dengeli bir elektrik tiretim sepeti formule ederek ¢ozmek olarak belirlenmistir. Bunu
basarabilmek i¢in yenilenebilir elektrik iiretiminde ¢ok boyutlu bir maliyet analizi yapimast,
politika araci olarak kullanilabilecektir. Bu Onerinin basarisint 6lgmek icin koyulacak
politika hedefi ise, 2009 yilinda yayimlanan Enerji Arz Giivenligi Strateji Belgesi’'nde yer
alan 2023 vyiuinda elektrik iiretiminin %30 unun yenilenebilir enerji kaynaklarindan

karsilanmasi olarak belirlenmistir.

Makro seviyedeki ikinci politika Onerisi ise yerli teknoloji gelistirme stratejisinin
modellenmesidir. Bu 6neri ile amaglanan yenilenebilir enerji ekipmanlarinin tedarigindeki
ithalata bagimlihig diisiirmektir. Alan arastirmasinda en ¢ok One ¢ikarilan konulardan birisi
de, yenilenebilir enerji santrallerinin ingaatinda kullanilan ekipmanin yurtdigindan ithal
edilmesinden dolay1 yeni bir ithalata bagimlilik sorununun giindeme gelmesini engellemek
icin, yerli yenilenebilir enerji ekipmaninin iiretilmesinin desteklenmesidir. Bu amagla yerli
yenilenebilir enerji teknolojilerinin gelistirilmesi i¢in iki politika aract kullanilmasi
onerilmektedir: (i) yerli teknoloji iireticilerinin dogrudan parasal tesviklerle desteklenmesi
(i) pazar segmenti odakli teknoloji gelistirme stratejisi kurgulanmasi. Mevcut durumda,
yenilenebilir enerji santralinde yerli ekipman kullanan elektrik iireticisi fazladan parasal
tesvik verilerek desteklenmektedir. Bu modelde yerli teknoloji iireticisi degil, bu teknolojiyi
kullanan elektrik ireticisi desteklendigi igin bu tesvik dolayli bir tesviktir. Alan

arastirmasinda  bu dolayli tesvik c¢ok elestirilmis ve bu politika Onerisinin
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gerceklestirilmesinde kullanilabilecek politika aract olarak yerli iireticilere dogrudan
verilecek parasal destekler dile getirilmistir. Ote yandan diger politika arac1 pazar segmenti
odaklt teknoloji gelistirme stratejisidir. Bu stratejide lisanssiz pazarda kiiciik o6lcekli
yenilenebilir enerji teknolojilerinin bireysel teknoloji {ireticisi tarafindan gelistirilmesi;
lisanshi pazardaki biiyiik olgekli yenilenebilir enerji teknolojilerinin ise rekabetgi giic
kazanmak ve dlgek ekonomisinden faydalanmak isteyen kiigiik {ireticilerin biraraya gelerek
olusturduklar1 konsorsiyumlar araciligyla gelistirilmesi Onerilmektedir. Bu politika
Onerisinin basarisinin 6l¢iilmesi i¢in konulan politika hedefi ise Konya-Karapinar Enerji
Ihtisas Endiistri Bolgesi 'nde yerli olarak iiretilen teknolojilerin kullaniminin zorunlu oldugu
3000 MW giines enerjisi kapasitesinin basariyla kurulmasi olarak belirlenmistir. Bu hedef, 8
Eyliil 2015 tarihinde Resmi gazetede yayimlanan ETKB kararina dayanir. Bu bolgede yerli
iiriin kullanim1 bir 6nkosul olarak belirlenmis, fakat yerli teknoloji gelistirme faaliyetlerine
herhangi bir vurgu yapilmamistir. Yerli {iriin gelistirme stratejisindeki kritik nokta ise {iriiniin
yerli {ireticilerin teknoloji gelistirme faaliyetleri sonucunda gelistirmesidir. Bu sebeple,
Tiirkiye’de iiretim yapan yabanci {ireticilerin iirettikleri ve yerli iiriin sayilan yenilenebilir
enerji ekipmanlar yerine, yerli iireticilerin teknoloji gelistirme faaliyetleri sonucu gelistirilen

yerli ekipmanin {iretiminin desteklenmesi, bu politika 6nerisinin odak noktasidir.

Mikro seviyede ise, yenilenebilir kaynaklara dayali olarak iiretilen elektrigin
oztiiketiminin desteklenmesi Onerilmistir. Bu Onerinin politika amaci, oztiiketim amaciyla
kurulan kiiciik lisanssiz elektrik tiretim santrallerinin artirilmasidir. Mevcut durumda
Tiirkiye’de oztiiketim ¢ok kolay ve yaygin degildir. Onun yerine, lisanssiz pazarda iiretilen
elektrigin tamaminin satilmasi ile ticari bir kazang saglanmak i¢in yanyana kurulan 1
MW’lik santrallerin kurulumu yaygindir. Bu sebeple, dztiiketimin desteklenmesi igin zireten
tiiketici modeli politika araci olarak dnerilmektedir. Bu modelde yenilenebilir enerjiye dayal
olarak {iretilen tiim elektrigin, tiretildigi birimde tiiketilmesi yani elektrik tiiketicisinin ayni
zamanda elektrik {ireticisi de olmas1 ongoriilmektedir. Bu model, kiigiik 6l¢ekli lisanssiz
elektrik {iretim santrallerinin kurulum prosediirlerinin kolaylastirilmasi ile miimkiindiir. Ote
yandan, kamu binalarinda tanitim amacglh yenilenebilir enerji santrallerinin kurulmast,
oztiikketimin desteklenmesi i¢in kullanilabilecek diger politika aracidir. Ciinkii bakanlik,
belediye, okul, hastane gibi kamu binalarinda yapilacak bu tiir tanitict kurulumlar, gorerek
Ogrenen ve komsu etkisi altinda kalan Tiirk toplumunda yenilenebilir enerji teknolojilerinin
yayllmast i¢in olumlu etki yaratacaktir. Bu politika Onerisini gergeklestirmek i¢in
yenilenebilir enerji potansiyeli yiiksek pilot bolgelerde gercgeklesecek 1000 ¢ati kurulumu
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projesi veya Kamu kurumlarimin binalarinda gerceklesecek 1000 Catr kurulumu projesi

politika hedefi olarak belirlenmistir.

Yonetisim sorununun ¢oziilmesi igin ise, makro seviyede bir, meso seviyede li¢ ve
mikro seviyede bir politika Onerisi gelistirilmistir. Makro seviyedeki politika onerisi rizgar
ve giines enerjisine dayall elektrik iiretimi icin yol haritalar: ve planlarin hazirlanmasidir.
Meso seviyedeki politika Onerileri, yenilenebilir enerji yatirimlary icin el kitaplarinin
hazirlanmasi, enerji sektoriinde devletin roliiniin degismesi ve sanayi iiretimine giines ve
riizgar enerjilerine dayali olarek tiretilen elektriginin entegre edilmesidir. Mikro seviyedeki

politika Onerisi ise, elektrik iletim ve dagitim altyapisinin rehabilite edilmesidir.

Makro seviyedeki politika Onerisi riizgar ve giines enerjilerine dayali elektrik
tiretimi konusunda 2023 hedeflerine ulagmak icin agik yol haritalarimin ve planlarin
hazirlanmasidir. Bu onerideki politika amaci yenilenebilir enerji sektériinde uzun dénemli
planlar yapmaktir. Alan arastirmasinda, uzun donemli enerji planlamasinin olmamas,
belirsizlige neden olan ve kamu kurumlar1 arasindaki is boliimii ve koordinasyonun olmasini
engelleyen yoOnetisim sorununun bir sonucu olarak isaret edilmistir. Bu  amagla
kullanilabilecek politika araclar1 ise kaynaklarin spesifik ozellikleri goz oniinde
bulundurularak her kaynak icin ayri ayrt 5 ila 10 yillik planlarin hazirlanmasi ve bolgesel
bazda dogru hesaplanmus giines ve riizgar enerjisi potansiyelini degerlendirerek gercekgi ve
acik eylemler belirlemektir (0rnegin Akdeniz Bdlgesi icin bir giines enerjisi plan1 ve Ege
Bolgesi i¢in bir riizgar enerjisi plan1 hazirlamak gibi). Bu politika 6nerisinin uygulanmasinda
politika yapicilarin basarisin1  6lgmek i¢in kullanilabilecek politika hedefleri giines
enerjisinde 5000 MW ve riizgar enerjisinde 20.000 MW olarak belirlenen 2023 hedeflerine
ulagmaktir. Bu sayisal hedefler, son olarak 2014 yili Aralik ayinda yayimlanan Ulusal
Yenilenebilir Enerji Eylem Plani’nda belirtilmis hedeflerdir.

Meso seviyedeki ilk politika Onerisi yenilenebilir enerji yatirimlar: igin el
kitaplarinin hazirlanmasidir. Bu Onerinin amaci s6z konusu yatirimlarda standartlarin
olmamasi sorununu ¢ézmektir. Standartlarin olmamasi, yonetisim sorunun sebeplerinden bir
tanesidir ¢iinkii yenilenebilir enerji yatirim siirecinde agik¢a tanimlanmis standart
prosediirler mevcut degildir. Bu politika Onerisinin gerceklesebilmesi i¢in yenilenebilir
kaynaklara dayali elektrik tiretimi yatirimlarim diizenleyen temel iki mevzuat dokiimani
olan “Elektrik Piyasas1 Lisans Yonetmeligi” ve “Elektrik Piyasasinda Lisanssiz Elektrik

Uretimine lliskin Yonetmelik” dokiimanlarinin giines ve riizgar enerjileri i¢in ayr1 ayr
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yeniden hazirlanmas1 Onerilmektedir. Her bir kaynaga dayali elektrik {iretimi yatirimi igin
takip edilen prosediirler, aktorlerin yatirim siirecindeki rolleri, yatirim maliyetleri, kullanilan
ekipmanlarin tedarigi birbirinden farklidir. Bu sebeple lisansli ve lisanssiz pazar
segmentlerinin de ayri ayri regule edilmesi onerilmektedir. Bu politika 6nerisinin basarisini
Olemek icin kullanilabilecek politika hedefi her bir pazar segmenti icin kurulu kapasite
hedeflerinin de ayri ayri belirlenmesidir. Ornegin 2023te ulasilmasi hedeflenen 5000 MW
giines kurulu giicliniin, 4000 MW’min lisansli 1000 MW’min lisanssiz pazarda
gerceklestirilmesi bu sekilde kullanilabilecek bir politika hedefidir.

Meso seviyedeki ikinci politika Onerisi ise enerji sektériinde devietin roliiniin enerji
tireticisinden sektorel diizenleyiciye doniistiiriilmesidir. Bu Onerinin politika amact,
yenilenebilir enerji yatirnmlarinda biirokratik yiikiin azaltilmasi, devletin yenilenebilir enerji
sektoriinde hesap verilebilirligi konusundaki sorunun ¢éziilmesi ve hiikiimetle diger aktorler
arasindaki giiven iliskisinde olusan acgiklarin giderilmesi olarak belirlenmistir. Alan
arastirmasinda biirokratik iglemlerin yogunlugu, gilines ve riizgar enerjisine dayali elektrik
iiretim teknolojilerinin yayilmasiin Oniindeki en biiyiik yonetimsel engel olarak isaret
edilmistir. Bu engel, ¢cok vakit alan evrak isleri, bagvuru ve kurulum siireglerindeki asiri
detayli prosediirel zorunluluklar ve farkli kurumlardan alinan izin sayisinin fazlalig: ile
lisansli ve lisanssiz pazardaki faaliyetleri engellemektedir. Ote yandan, biirokrasi devletin
yenilenebilir enerji sektorii izerindeki kontrol mekanizmasi olarak goriillmekte ve devletin
sektorli 6grenme siirecinin bir pargasi olarak adlandirilmaktadir. Bu durum da, yonetisim
sorunun sonuglarindan biri olan yenilenebilir enerji sektoriinde asiri miidaheleci deviet
yvapisum - getirmektedir. Alan aragtirmasma gore, devlet sebeke sistemini yenilenebilir
enerjinin olumsuz etkilerinden korumak i¢in sektdre bu sekilde miidahele etmektedir. Fakat
devletin bu asirt miidaheleci tutumu, sektdriin daha da belirsiz bir yapiya sahip olmasina
neden olmaktadir. Ciinkii devlet hizli 6nlem alabilmek i¢in, kurallar1 ve uygulamalari ¢ok sik
degistirmektedir. Ote yandan, devletin enerji sektdriindeki bu kestirilemez pozisyonu hesap
verilebilirlik sorununa da neden olmaktadir. Devletin enerji sektoriindeki faaliyetleri
hakkinda rapor verebilmesi, bu faaliyetleri acgiklayabilmesi ve mesrulastirabilmesi, bu
faaliyetlerden sorumlu davranmasi beklenmektedir. Fakat yenilenebilir enerji sektoriindeki
kilit aktorlere (6zellikle sivil toplum temsilcilerine) gore devlet bu anlamda hesap verebilir
degildir. Bu sorun da giiven iliskilerinde aksakliklara neden olmaktadir. Bu sebeplerle
biirokratik yiikiin azaltilmasi, hesap verebilirlik sorunun ¢oziilmesi ve giiven iliskilerinde

yasanan aksakliklarin giderilmesi i¢in devletin enerji sektoriindeki roliiniin degismesi
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onerilmektedir. Bu politika Onerisinin gergeklestirilmesi i¢in kullanilabilecek politika
araclar1 yenilenebilir enerji yatirnmlarinda tek bir koordinasyon mekanizmasimin kurulmasi
ve enerji sektoriindeki (deviet de dahil) her bir aktoriin gorevlerinin, rollerinin ve
sorumluluklarimin  yanmisira gorvevlerini ihmal etmeleri durumunda  uygulananacak
yaptirimlarin belirlenmesidir. Politika hedefi ise YEGM 'nin koordinasyon merci olarak
yetkilendirilmesidir. YEGM’nin yenilenebilir enerji kaynaklarina dayali elektrik iiretimi
alanindaki tek koordinasyon mekanizmasi olmasi ile, lisansli ve lisanssiz pazardaki tiim
yatirim stirecglerini tek elden kontrol edilebilmesi ve bdylece bu siireglerin hizlanmasi ve
daha etkin islemesi saglanabilecektir. Bu Onerinin politika hedefi ise; yeni giines ve riizgar
enerjisi basvurulari alinmadan, YEGM icin yetki ve sorumluluklarin birbirini tamamlar
sekilde tanimlanmasi ve gerekli durumlarda uygulanacak yaptirnmlarin da acikca
belirlenmesidir.

Meso seviyedeki iiclincli Oneri sanayi iiretimine giines ve riizgar enerjisine dayall
elektrik iiretiminin dahil edilebilmesi icin yeni bir yonetisim modelinin benimsenmesidir. Bu
politika onerisi 6zel sektor kuruluglar tarafindan en sik ifade edilen yonetimsel destekleyici
faktér olan yenilenebilir enerjinin puant azaltma etkisine dayanmaktadir. Bu Onerinin
politika amaci ise, sebekeden kullanilan elektrige ek olarak giin ortasinda yenilenebilir
enerji kaynaklarina dayaly elektrik tiretiminin artirilmasidir. Alan arastirmasinda, giin ortasi
hem sanayideki iiretimin hem de (6zellikle giines enerjisi agisindan) yenilenebilir enerji
potansiyelinin en yiiksek oldugu zamandir. Uretim yapan bir fabrikanin giin icindeki en
yiiksek elektrik tiiketim maliyeti olan giin ortas1 maliyetini, elektrik tiikketiminin bir kisminin
fabrika catisina (veya yakinina) kurulabilecek yenilenebilir enerji santralinden karsilanmasi
ile distriilebilmesi miimkiindiir. Bu oOneriyi gergeklestirmek i¢in kullanilabilecek politika
araclart ise puant saatlerde kullanilan yenilenebilir elektrige fazladan tesvik (ek maddi
destek) verilmesi, sanayi iireticilerinin yenilenebilir enerji santrali kurabilmesi i¢cin spesifik
bir proje finansman mekanizmasi gelistirilmesi ve yenilenebilir enerji iireticileri ile fabrika
sahipleri arasinda ikili anlasmalarin serbest biwrakilmasidir. Ornegin Organize Sanayi
Bolgelerindeki fabrikalar, kendi yenilenebilir enerji santrallerini kurmalar1 ve puant saatlerde
kullanmalar i¢in desteklenmelidir. Ayrica devlet veya TURSEFF gibi finansal kuruluslar,
ozellikle giin ortasinda yenilenebilir enerjinin de kullaniminin desteklenmesi icin, proje
finansman mekanizmalar1 kurgulayabilirler. Halihazirda yapilmasi yasal ikili anlasmalarin
yasal hale getirilmesi ise diger politika aracidir. Bu konudaki bir diger énemli nokta ise,

Tiirkiye’deki sebeke sisteminin yeniden diizenlenmesi ve akilli sebekeye gecis calismalarinin
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baslamasidir, ¢iinkii belli saatlerde tiim baglantiy1 sebekeden koparmadan belli kaynaklardan
iretilen elektrigin tiikketiminin saglanmasi igin akilli sebeke sarttir. Politika hedefi ise,
sanayideki elektrik {iretiminin bir boliimiiniin yenilenebilir enerjiden karsilanmasi igin
konulabilecek sayisal hedefler olarak belirlenebilir. Ornegin bu tiir hedefler éncelikli olarak
organize sanayi bolgeleri i¢cin konulabilir. Yenilenebilir enerji potansiyelinin yiiksek oldugu
pilot bolgelerdeki organize sanayi bdolgelerinden birinde, 2016 yili sonunda tiiketilen
elektrigin %1’inin yenilenebilir enerjiden karsilanmas1 6rnek bir politika hedefi olarak
onerilebilir. S6z konusu bdlge icin TEIAS’mn 6ncelikli olarak sebeke altyapisina destek
vermesi ve yeni altyap1 yatirimlarini gerceklestirmesi ise, bu politika hedefinin bir pargasi
olarak kurgulanmalidir.

Mikro seviyedeki tek politika Onerisi ise, elektrik dagitim ve iletim sisteminin
rehabilite edilmesidir. Bu 6nerinin ardindaki politika amaglari, elektrik arz giivenliginin
garanti altina alinmasi ve Yenilenebilir kaynaklara dayall elektrik tiretiminin tiim iletim ve
dagitim sistemine sorunsuz entegre edilmesi icin fiziksel altyapinin giiclendirilmesidir. Alan
arastirmasinda “altyap1 konusundaki aksakliklar” en ¢ok 6ne ¢ikan fiziksel engel olmustur.
Bu aksakliklarin temelinde ise, yenilenebilir enerji kaynaklarina dayali olarak iiretilen
elektrigin tiim iletim ve dagitim sistemine entegre edilmesi i¢in gerekli trafo kapasiteleri ve
yeni ekipman ihtiyaglari ile ilgili sorunlar yatmaktadir. Ote yandan, yenilenebilir enerji
potansiyeli yiiksek bolgelerde (Akdeniz Bolgesi gibi) trafo kapasitelerinin simdiden dolmusg
olmasi, yeni bagvurularin kabul edilememesine sebep olmaktadir. Bu aksakliklardan dolayi,
ozellikle lisanssiz elektrik iiretiminin yavaglamasi sdz konusudur. Bu 6nerinin gerceklesmesi
icin kullanilabilecek politika araglari, trafo kapasitelerinin (giines ve riizgar enerjisine
ayrilan béliimlerinin) periyodik olarak aciklanmasi, TEIAS ve dagitim sirketleri tarafindan
(trafo kapasitelerini artirmak i¢in) yeni altyapt yatirimlart yapiimasi ve yenilenebilir enerji
santrallerinin  kurulumu sirasindaki altyapr iyilestirme gerekliliklerini belirlemek igin
TEIAS ta uzman bir ekip olusturulmasidir. Bu araglar yerinde kullanilirsa, yenilenebilir
enerji yatirimcilarin detayli fizibilite ¢alismalari yapabilmeleri miimkiin olabilecektir.
TEIAS, periyodik olarak trafo kapasitelerini agtklamaya 2015 Ocak ayinda baslamustir'™ ve
yine ayni donemde, her ayin basinda bu trafo kapasitelerini ilan edecegini ve kapasitelerin
yeni altyap1 yatirimlari ile artirilacagini bildirmistir. Bu sekilde atilan adimlarla, altyapi

giiclendirilebilecektir. Trafo kapasitelerin diizenli agiklanmasi, bu politika Onerisinin

' Riizgar e giines enerjisi igin belirlilen detayli kapasiteye takip eden linkten ulasilabilr:
http://www.teias.gov.tr//Duyurular/Lisanss%C4%B12%20Tahsis%20Edilen%20GES-
RES%20Kapasiteleri.pdf Son erisim: 22.01.2016
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basarisin1 Glgebilecegimiz bir politika hedefi olarak kabul edilebilir. Ocak 2015’den beri
yapilan agiklamalar TEIAS internet sitesi Duyurular sayfasindan takip edilebilmektedir.
Trafo kapasitelerinin bu sekilde artirilarak ilan edilmesi, yenilenebilir kaynaklara dayal
olarak {iretilen elektrigin; elektrik iiretim ve dagitim sistemin entegre edilmesi i¢in altyap1

iyilestirmelerine 6rnek olarak gosterilebilir.
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