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ABSTRACT

THE IMPACT OF
THE CARBON BORDER ADJUSTMENT MECHANISM (CBAM)
ON STEEL PRODUCERS’ DEMAND FOR AND ATTITUDES TOWARD

RENEWABLE ENERGY IN TURKIYE

EKER INGENC, Aylin
Master of Science, Economics

Supervisors:
Asst. Prof. Shihomi ARA AKSOY
Prof. Serdar SAYAN

Undesirable effects of climate crisis become more visible every day, making it necessary to
design policies to tackle them. One of the most critical steps to take in the right direction is
promotion of switches to renewable energy sources so as to reduce carbon dioxide (CO»)
emissions released into the atmosphere by manufacturing plants. The European Union's Carbon
Border Adjustment Mechanism (CBAM) aims to reduce these carbon emissions by placing a
surcharge on imported goods based on their carbon footprint. This thesis investigates possible
effects of CBAM on steel producers' demand for, and attitudes toward renewable energy in
Turkiye. For this purpose, a survey-based discrete choice experiment (DCE) is conducted to
determine Turkish steel producers' marginal willingness to pay (MWTP) for renewable energy
under alternative scenarios. Findings from the experiment indicate that the longer the duration
of government guarantees to keep renewable energy prices constant, the more attractive the
transition to renewable energy is. The survey responses also show that steel producers value
renewable energy intrinsically more than its actual price. In addition, steel producers
responding to the survey prefer that fixed and specific usage fees be employed during the
transition to renewable energy. Based on these findings the thesis discusses the role that the
Turkish government could potentially play in facilitating this transition, reducing steel

producers' carbon footprint, and promoting renewable energy supply.

Keywords: Renewable Energy, Carbon Border Adjustment Mechanism, Discrete Choice
Experiment, MWTP, Mixed Logit Model
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“SINIRDA KARBON DUZENLEME MEKANIZMASI”NIN
TURKIYE’DEKI CELIK URETICILERININ YENILENEBILIR ENERJIYE
YONELIK, TALEP VE DAVRANISLARINA ETKISIi

EKER INGENC, Aylin
Yiiksek Lisans, Iktisat
Tez Danigmanlari:
Dr. Ogr. Uyesi Shihomi ARA AKSOY
Prof. Dr. Serdar SAYAN

Iklim krizinin yikici etkileri her gegen giin daha goriiniir hale gelirken, bunlarin &nlenmesi
icin politikalar tasarlama geregi de daha giiclii bicimde hissedilmektedir. S6z konusu
etkileri 6nlemenin en kritik adimlardan biri, imalat sanayi kaynakli atmosfere salinan
karbondioksit (CO;) emisyonlar1 azaltmak igin yenilenebilir enerji kaynaklarina gecisi
tesvik etmektir. Avrupa Birligi'nin Sinirda Karbon Diizenleme Mekanizmasi1 (CBAM), ithal
edilen mallara karbon ayak izlerine gore bir ek licret koyarak karbon emisyonlarim
azaltmay1 amaglamaktadir. Bu tez, CBAM'in Tiirkiye'deki celik iireticilerinin yenilenebilir
enerji talebi ve davraniglar iizerindeki etkilerini incelemektedir. Bu amagla Tiirk ¢elik
iireticilerinin yenilenebilir enerji kaynaklar1 i¢in marjinal édeme istekliligini (MWTP) ve
yenilenebilir enerjiye gecis siirecinde kullanilacak ekonomik enstriimanlara yonelik
tercihlerini belirlemek icin ayrik bir se¢im deneyi kurgulanmis ve anket yoluyla
gerceklestirilmistir. Bulgular, devletin saglayacag1 yenilenebilir enerji fiyat garanti siiresi
ne kadar uzunsa, ¢elik iireticilerinin yenilenebilir enerjiye gegisini o kadar cazip kildigini
gostermektedir. Ayrica bulgular katilimeilarin yenilenebilir enerjiye mevcut fiyatindan daha
fazla deger verdigini ortaya koymaktadir. Bunun yam sira katilimeci celik iireticileri
yenilenebilir enerjiye geciste sabit ve belirli kullanim ticretlerini tercih etmektedir. Tezde
bu bulgular 15181nda, Tiirk hiikkiimetinin bu gegisi kolaylagtirma, ¢elik tireticilerinin karbon
ayak izini azaltma ve yenilenebilir enerji arzini tesvik etme konusunda atabilecegi adimlar

da tartistlmaktadir.

Anahtar Kelimeler: Yenilenebilir Enerji, Simirda Karbon Mekanizmasi, Ayrik Se¢im

Deneyi, Odeme Istekliligi, Karma Logit Modeli.
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CHAPTER1

INTRODUCTION

The European Union's Carbon Border Adjustment Mechanism (CBAM) aims to
reduce carbon emissions by placing a surcharge on imported goods based on their
carbon footprint. Consequently, we anticipate that companies affected by CBAM
will strive to reduce their CO: emissions, thereby accelerating the transition to
renewable energy as one of the primary strategies. This effort aims to identify firms'
trends and preferences regarding this transition and facilitate the government's
necessary infrastructure design for the renewable energy (RE) market. As one of the
world's largest exporters, Tiirkiye is expected to be significantly impacted by the
CBAM, as it will increase the cost of exporting goods to the European Union
(World Steel Association 2023).

While CBAM is seen as a significant challenge for Tiirkiye, it can also present an
opportunity by taking the proper steps can mitigate it and help Tiirkiye develop
GHG emission reduction strategies aggressively and implement them. Acar et al.
(2021) examine the potential impacts of CBAM on the Turkish economy, and the
study utilizes a dynamic, multi-sectoral applied general equilibrium (AGE) model
to assess the overall macroeconomic impact of the European Green Deal (EGD) and
the CBAM. The findings show that the CBAM may negatively impact the Turkish
economy but highlight the potential benefits of a more active climate policy.

Iron and steel, electricity, fertilizer, aluminum, and cement are the pivotal sectors
subject to the CBAM. Among these, the steel industry holds significant prominence
within the Turkish economy, concurrently contributing substantially to the country's
greenhouse gas (GHG) emissions. As per the Climate Transparency Report:
Comparing G20 Climate Action, 2022, steel production stands out as a noteworthy
source of GHG emissions and poses inherent challenges in terms of decarbonization
(Enerdata, 2022; World Steel Association, 2021). To emphasize the importance of
the steel industry within the context of global trade, Table 1.1 provides an overview

of the top 15 net exporters and importers of steel in the year 2020, where Tiirkiye



emerges as one of the top ten net exporters. Furthermore, Table 1.2 presents data on
the total CO2 emissions originating from the steel industry, measured in Mt of CO»

(Hasanbeigi, A. 2022).

Rank . Net Imports Mt Rank Net Ex.ports Mt
(imports-export) (exports-imports)
1 United States 13,6 1 Russia 26,4
2 |Thailand 11,9 2 Japan 24,8
3 [European Union (28) 10,0 3 South Korea 16,1
4  |Philippines 6,6 4 |Ukraine 13,9
5 Vietnam 6,0 5 China 13,5
6 [Saudi Arabia 5,7 6 India 12,1
7 |Poland 5,6 7 Brazil 8,7
8 [Mexico 4,5 8 Turkey 6
9 |Indonesia 4,2 9 |Egypt 4,2
10 |Israel 3,3 10  [Germany 3
11 |[Bangladesh 2,5 11 Taiwan, China 2,7
12 |Myanmar 2,5 12 |Austria 2,6
13 |Uzbekistan 2.5 13 [Malaysia 2,6
14 |Pakistan 2,3 14  [Belgium 2,5
15 |Kenya 2,2 15 [Oman 1,8

Table 1.1. Top 15 Net Exporters and Importers of Steel in 2020 (Worldsteel, 2021)

Total CO, emissions
. Share from total
Countries from steel industry i . o
(Mt CO,) emissions (%)
China 1,967 54,1%
Rest of the World 634 17,4%
India 239 6,6%
Japan 187 5,1%
South Korea 117 3.2%
Russia 108 3,0%
U.S. 84 2,3%
Germany 56 1,5%
Brazil 55 1,5%
Ukraine 49 1,3%
Vietnam 34 0,9%
Tiirkiye 34 0,9%
France 20 0,6%
Mexico 19 0,5%
Italy 18 0,5%
Canada 15 0,4%

Table 1.2. Total CO2 Emissions from Steel Production in the Countries
Studied and the Rest of the World in 2019 (in Mt COz) (Worldsteel, 2021)

Within the context of electricity generation in Tirkiye, the utilization of
renewable energy sources has gradually increased. Nonetheless, this rise remains

relatively modest when juxtaposed with the utilization of other resources,



particularly coal and natural gas, which collectively constitute approximately 19.1%
of the nation's total electricity consumption (TETC, Electricity Generation-
Transmission Statistics of Turkey). Consequently, the examination of Carbon
Border Adjustment Mechanism's (CBAM) impacts on renewable energy demand
and the conduct of Turkish steel producers holds paramount significance for several
compelling reasons. First, the introduction of the CBAM can increase the cost of
imported steel products to the EU, including those produced by Turkish steel
producers. Hence, if the products emit more carbon than other producers, the
demand for these products can reduce, creating a competitive disadvantage for
Turkish steel producers in international markets. As a result, Turkish steel
producers may need to find alternative ways to remain competitive, such as
increasing their energy efficiency or adopting renewable energy sources in their
production processes (Bayer & Urpelainen, 2016). Second, CBAM can encourage
Turkish steel producers to reduce their carbon emissions to avoid or minimize the
carbon costs associated with their exports. Hence, the shift in behavior towards
adopting renewable energy sources with a lower carbon footprint than fossil fuels is
expected to happen. Adopting renewable energy sources can empower Turkish steel
producers reduce their carbon emissions and improve their environmental
performance, making their products more attractive and competitive internationally
(Hughes et al., 2018). However, successful adoption of renewable energy sources in
the steel industry depends on a combination of factors including the accessibility
and cost-effectiveness of renewable energy technologies, the regulatory framework
for renewable energy, government support, and Turkey's overall energy demand and
consumption (Pfeiffer & Mulder, 2013).

The Carbon Border Adjustment Mechanism (CBAM) will enter into force on 1
October 2023 with a transitional phase, and it means that companies must start
reporting carbon emissions associated with the import of certain goods from
October 1, 2023. While the first reporting period will end on January 31, 2024; the
transition phase will run from October 1, 2023, to December 31, 2025 and the
complete eligibility phase of CBAM will begin on January 1, 2026. Based on these
facts and provided references, this thesis analyzes the effects of CBAM on steel

producers' demand and behavior toward renewable energy in Tiirkiye. By



examining the impact of CBAM on Turkish firms' demand, policymakers and
businesses can develop strategies to mitigate the effects of the CBAM and ensure a
smooth transition to a low-carbon economy. The findings of this study provide
valuable insights into the steel firms’ preference toward the transition to RE usage,
and it can guide policymakers in designing effective policies to address the
challenges posed by climate change.

The rest of the thesis is organized as follows: Chapter II gives background
information on the CBAM, and introduces the conceptual framework relevant to
climate change and the relationship between choice experiments and carbon pricing.
Chapter III overviews the literature on choice experiments and willingness to pay.
Chapter IV presents the methodological approach adopted, with special emphasis
on the Random Utility Model (RUM), Discrete Choice Experiment (DCE), and
Mixed Logit Model (MLM) in particular. Chapter V reviews the questionnaire and
its construction. Chapter VI introduces the model and presents econometric results.
Chapter VII discusses the results and gives policy recommendations. Finally,

Chapter VIII concludes the thesis.



CHAPTER 11

BACKGROUND

This chapter provides a general overview of the carbon pricing mechanisms and
their relation with choice experiments. Carbon pricing is a policy that puts a price
on carbon emissions through various mechanisms. It places a monetary value on the
externality caused by the emission. Given the set value, companies decide whether
to abate or emit. The CBAM is a type of carbon pricing designed to prevent carbon
leakage. In this chapter, first, the crucial concepts for climate change are mentioned,
and then the connection between choice experiments and carbon pricing is

discussed.

2.1. Carbon Pricing Mechanisms

Extreme weather events, drought, and fires have become a part of our World due
to climate change in the past years. The effect of this change underlines as "human-
induced and beyond the natural climate variability" by the Intergovernmental Panel
on Climate Change (IPCC, 2022). IPCC advises scientific, technical, or
socioeconomic works on climate change and publishes assessment reports every 5
to 7 years on the World's climate system. Selznick (1957) describes this as "policy-
relevant but not-prescriptive." The reports of the IPCC inform international policy-
makers and the World about the importance of setting targets to prevent climate
change (Paglia et al., 2021). There are several groups in the report of the IPCC.
“The first group focused on physical science; the second was examine the impacts,
adaptation, and vulnerability” (IPCC, 2022). The final working group determined
the mitigation of climate change. According to Sixth Assessment Report (AR6),
there are crucial results preposterously regarding climate change, and some of them

are presented as follows:

o Extreme weather events are increasing enormously, and their consequences
affect the World.
o CO; levels are at their highest in 2 million years.



J Climate targets of 1.5 and 2 degrees of Celsius become "inaccessible."

o The methane and nitrous oxide levels, the second and third most significant
warming causes, respectively, were also exceptionally high.

J IPCC study groups worked on several scenarios about the facts when the

temperature is higher at different levels. (IPCC, 2022).

To summarize, the IPCC associated the onset of climate change with the
Industrial Revolution and stated that increasing greenhouse gas emissions (GHG)
with industrialization caused an increase in the temperature. Therefore, they identify
one of the leading causes of climate change as GHG (IPCC, 2022). GHG should be
reduced worldwide as soon as possible with the help of various mechanisms to
prevent climate change. They also examined how to reduce GHG efficiently, and
there are two main topics. The first one is that renewable energy sources should be
used to keep the adverse effects of GHGs at a certain level. The second one is that
fossil energy usage should be stopped as much as possible. Technological filter
systems such as carbon capture, carbon storage, and sequestration technologies may
be effective if these fuels are necessary. However, polluters continue their activities
when they do not face any enforcement to reduce GHGs. Therefore, carbon pricing
is one of the most potent tools to prevent climate change (The World Bank, 2022).
This mechanism aims to reduce GHG by surcharging a carbon payment linked to
carbon emissions. It also allows firms or individuals to consider the climate change
effects of their activities and integrate their external costs into their economic
decision-making to enable a smooth transition to a decarbonized economy. (The

World Bank, 2021a).

Different carbon pricing mechanism variants include emissions trading systems
(ETS), carbon tax, carbon credit mechanisms, and hybrid approaches. ETS has been
identified as a significant contributing factor to the GHG decline and reaching
emission targets (IETA,2022). Furthermore, the European Commission examined
this mechanism to incentivize the transition to clean energy (European Commission,

2015, p.5). Another variant, called carbon tax charged based on carbon emissions.



In this mechanism, the government's carbon tax is derived based on the emission
target level set by marginal abatement cost and marginal damage cost (The World
Bank, 2022). According to Nordhaus (2007), this mechanism may describe as a
Pigouvian tax because of the balance between reduced social marginal cost and the
benefit of additional GHG emissions. Although there are several advantages, such
as quick generating of revenues and avoiding volatility in price, there needs to be
more certainty about the environmental effects. (Nordhaus, 2007, pp.37-42; The
World Bank, 2017, p.10) A carbon tax differs from the ETS because ETS can
achieve the emission target. The last variant is a mechanism by which businesses
can generate carbon credits. “The carbon credit mechanism refers to a system where
tradable credits are generated through voluntarily implemented emission reduction
activities. Global carbon credit markets consist of various sources of supply,
demand and trading frameworks” (The World Bank, 2022).

Tiirkiye has been working on finding the best carbon pricing system for the country,
and the Republic of Tiirkiye Ministry of Environment, Urbanization, and Climate

Change announced that they will introduce ETS.

2.1.a. Overview of World Carbon Pricing Mechanisms

Carbon pricing is one of the most powerful tools to guide economies to an
integrated policy mix. Sixty-eight carbon pricing initiatives are operating
worldwide, including taxes and ETSs, and four more are planned according to the
World Bank’s State and Trends of Carbon Pricing, 2022 report. While 32 of the 68
are ETSs, 36 are carbon taxes. With the help of new initiatives, GHG coverage is
increased compared to the year before. (The World Bank, 2022). Figure 2.1

summarize the map of carbon taxes and ETSs.



Figure 2.1. Map of Carbon Taxes and ETSs

FIGURE 1
Map of carbon taxes and ETSs

® ETS impl scheduled for imp! @ ETS implemented or scheduled, carbon tax under consideration
@ Carbon tax implemented or scheduled for it ©® Carbon tax impl d or scheduled, ETS under
® ETS and carbon tax implemented or scheduled ETS or carbon tax under consideration

Carbon pricing initiatives are considered “scheduled for implementation™ once they have been formally adopted through legistation and have an offictal, planned
start date. Carbon pricing initiatives are considered “under consideration” if the government has announced its intention to work towards the implementation of a
carbon pricing initiative and this has been formally confirmed by official government sources. TCI refers to Transportation and Climate Initiative. RGGI refers to the
Regional Greenhouse Gas Initiative

Source: The World Bank

Today’s heavy GHG emissions and net-zero carbon emission targets should be
the driving forces for the World to go into action as quickly as possible. Most
countries and organizations are working on carbon pricing mechanisms in various
ways. According to the Net Zero Tracker, 133 countries, 116 regions, 241 cities,
and 820 companies have carbon-neutral goals to be achieved by 31 January 2023.
Additionally, they work on the country-level global net zero coverage as of Jan
2023, while these covered 83% of the emissions and 91% of the GDP (PPP) (Net
Zero Tracker, 2023). According to the latest working report of the European Central
Bank (ECB), ETS contributes to reducing GHG. On the other hand, the CBAM
aims for equal competitiveness between the companies which import to the EU,
preventing the carbon leakage problem. Therefore, the collaborative design of ETS
and CBAM can reduce the risk of carbon leakage while reducing global greenhouse

gases (Boning, Nino, and Folger 2023).



2.1.b. EU Green Deal and CBAM

The European Union announced that the Green Deal (GD) aims to create a
carbon-zero region by 2050 and sets a “target of a 55% reduction in carbon
emissions between 1990 and 2030 (European Commission,2019¢). The GD is a
comprehensive plan which includes CBAM, a just transition fund, a new industrial
strategy, a new energy policy, a new transport policy, a new agricultural policy, and

a unique biodiversity strategy. Figure 2.2 illustrates the various elements of GD.

Figure 2.2. The European Green Deal
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“Carbon leakage” occurs when EU policies are mainly trying to achieve the
greenhouse gas reduction target. Carbon Leakage is a crucial explanation for the
relocation of production. While it mainly addresses the problem of the EU losing its
production sector to the outside, the problem of importing polluting industries also
arises for other countries. The leakage problem affects almost all sectors, but the
effect on some industries is much more significant. The risk of carbon leakage may
be higher in energy-intensive sectors such as iron and steel (A European Union
Carbon Border Adjustment Mechanism: Implications for Developing Countries,
UNCTAD, 2021). Because of this reason, the EU took a concrete step called the
CBAM as a part of the "Fit-for 55 package" to prevent carbon leakage and reach a



55% reduction of emissions target. This package focuses on specific topics about
the transition to the decarbonized World. The main issues of the Fit for 55 package

are shown in Figure 2.3.

Figure 2.3. Fit for 55 Package
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CBAM is “designed in compliance with World Trade Organization (WTO)
regulations and other international obligations of the EU,” and it has affected not
only EU countries but also non-EU countries (European Commission, 2022).
Therefore, it is an essential concept for the World. While Acar, Asici, and Yeldan
(2022) determined the CBAM as one of the most strategic decisions for reducing
carbon leakage, Neuhoff (2011) mentioned that it aims to eliminate carbon cost
differences and European Commission recognized it as a supporter of the EU's
increased ambition for climate mitigation. There are three scopes of the CBAM, and
each scope represents the different levels of carbon emissions. While scope one
emissions have direct GHG “emissions from owned or controlled resources, scope
two emissions include indirect emissions from the generation of purchased energy”.
Scope three emissions include all indirect emissions not included in scope two
(WBCSD & WRI, 2012). The European Parliament (EP) adopted the European
Union ETS and CBAM revisions package on 22 June 2022. According to this new

package, scope extensions have been implemented. Before the revision, iron &
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steel, cement, fertilizer, electricity, and aluminum sectors were included, while after
the modification, organic chemicals, plastic polymers, hydrogen, and ammonia
were added. Scope 2 has been included in the covered scopes starting from 2026.
Other revisions are establishing a central EU CBAM authority to be more efficient
and transferring the revenues from the sales of CBAM certificates to the EU budget,
thus moving them as financial support for the least developed countries. While the
CBAM enters into application in its transitional phase by 1 October 2023, the first
reporting period for importers end by 31 January 2024, and the full implementation
will start on 1 January 2026 (European Commission, 2022).

2.1.c. Turkish Carbon Tax and Carbon Trading Mechanism

Following the signing of the Paris Agreement in October 2021, the Republic of
Turkiye announced its commitment to achieve the Net Zero Carbon Emission target
for 2053, a timeframe extending three years beyond the target envisioned by the
European Union (EU). Following the Paris Agreement, Tiirkiye took a concrete step
towards preventing climate change. However, this step in Tiirkiye requires
enormous developments in many sectors because of the high climate risk (see
Figure 2.4) (World Bank, Country Climate and Development Report: Tiirkiye,
2022). The country started establishing new climate change institutions, such as the
Ministry of Environment, Urbanization and Climate Change (MoEUCC), and it
updated the National Climate Change Action Plan because of the high climate risk

(World Bank, Country Climate and Development Report: Tiirkiye, 2022).
Figure 2.4. Climate Risk Vulnerability in Tiirkiye and the Other OECD Countries
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There are also several considerations about Tiirkiye 's policy situation and economy
regarding climate change. According to the Turkish Industry & Business
Association (TUSIAD) 's report, the attempts to reduce carbon emissions may cause
a decline in national income. Yeldan et al. (2020) propose a neutral tax that
provides some initiative against the energy tax burden regarding the results.
Similarly, Acar, Asici, and Yeldan (2022) suggest that the parliament should take
action about the emission trading system in Tiirkiye and preferably linked to EU
ETS. According to Aydin (2018), the revenue from carbon taxation may have a
regressive effect, especially for low-income households, and to finance
technological transformation for climate finance opportunities. Another critical
point is that public & private sector differences should be considered when

establishing climate policies and ETS mechanisms. (Ozokcu, 2022)
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CHAPTER III

REVIEW OF THE LITERATURE

The carbon pricing mechanism encourages those responsible for high emissions
to use renewable energy based on the “polluter pays” principle. According to the
World Bank, this mechanism is necessary to reduce greenhouse gasses. Some
countries have already taken action to evaluate the carbon pricing mechanism to

prevent climate change and, thus, higher emissions.

The choice experiment is a survey-based methodology that allows us to
determine attributes of the services or products to understand the decision-maker's
preferences. It is based on stated preferences and provides control of attributes and
levels commonly used to investigate environmental economics, health economics,
and marketing. In the meantime, the choice experiment examines consumers’
willingness to pay (WTP) for possible changes in environmental circumstances, and
it can generate monetary WTP estimates of use and non-use values. Thus, it is
crucial to use it in countries' carbon pricing work in progress. Additionally, this
methodology allows us to understand WTPs for each attribute and is highly flexible
in designing future policies. There are several approaches to choice modeling
methodology. The DCE methodology is derived from Lancaster’s (1966)
characteristics of the demand model and Random Ultility Theory (RUT) that
explains the dependency on the utility maximization commonly used in the
literature. According to Lancaster’s approach to Consumer Theory, there are three
main ideas about goods. “First, the good does not give utility to the consumer, but

characteristics give rise to utility.” (Lancaster, 1966).

Similarly, Hanis et al. (2013) mentioned that “Lancaster’s Theory argues that
consumers derive utility not directly from goods or services but from their
characteristics. Second, the good will possess more than one characteristic, and

many characteristics are common to more than one good. Third, combined goods
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may possess characteristics different from those of individual goods (Lancaster,
1966). Since then, DCEs have become increasingly popular in environmental
valuation” and commonly used in previous literature such as Adamowicz et al.,
1998; Louviere, Hensher, and Swait, 2000; Hanley, Mourato, and Wright, 2001;
Bennett and Blamey, 2001; Adamowicz, 2004; Kanninen, 2007; Hoyos, 2010;
Hensher, Rose, and Greene, 2015. This methodology covers questionnaire and
experimental design, econometric analysis of choice data, MWTP, WTP estimates
for changes in the attribute levels, and interpretation of results. It analyzes choice
data by constructing a hypothetical market and participants’ choices among the
attributes and levels (Hoyos, 2010). DCE aims to identify the attractiveness of the
attributes and “derive from the attributes conforming to an environmental good or
service undervaluation” (Hoyos, 2010). Also, it can “provide the opportunity to
elicit a deeper understanding of the trade-offs between different attributes”
(Adamowicz et al., 1998; Jin et al., 2006). Additionally, it is firmly rooted in RUT,
allowing researchers to test hypotheses against demand theory (Hensher et al.,
2015). Because of these reasons, the research in this field is intense, although many
challenges are put forward, such as choice-task complexity, experimental design, or
model creation (Hoyos, 2010). There are a few papers with firms that have
investigated renewable energy adoption behavior over the past decade, and DCEs
have become a popular stated preference (SP) method for environmental valuation
(Hoyos, 2010). While the DCE methodology is predominantly used from a
household perspective in the literature, some studies have also investigated
investors' perceptions of their participation in renewable energy, such as Chassot et
al., 2014; Goett et al., 2000; Liithi and Wiistenhagen 2012; Masini and Menichetti,
2013; Roe et al., 2001; Salm, Hille, and Wiistenhagen, 2016.

Chassot et al. (2014) empirically explore investors' perceptions of regulatory risk
and their impact on investment decisions. Using the DCE, including attributes used
with 29 venture capital investors from Europe and the United States, the study
focuses on "the extent to which investors' worldviews drive the impact of regulatory
risk on the decision to invest in RE." The results show that high exposure to

regulatory risk undermines investment decisions in renewable energy. In addition, it
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has been revealed that investors' worldviews play an essential regulatory role
beyond being just "rational." The findings of this paper suggest that while
governments should carefully consider the level of regulatory risk when designing
policies to promote the adoption of renewable energy, investors should also be

aware of their divergent worldviews (Chassot et al., 2014).

Salm, Sarah N. 2018 used a CE with two groups of investors: incumbent utilities
and institutional investors. This research involved 52 managers from these two
groups who answered investment decisions in a simulated market. This article
details the differences between the two groups in willingness to invest. Results
showed that there are differences in the risk perceptions of these two groups of
investors. On the other hand, the risk of perceptions varies depending on the type of

RE (Salm, 2018).

Salm et al. (2016) analyzed the risk perceptions of 1990 German renewable
energy investors. While examining investors' willingness to accept certain attributes
of renewable energy investments, such as the choice of renewable energy
technology or the proximity of the project location, this study also aims to identify
the target segments of these investors. The results showed that participating
investors made decisions based on simple payback calculations or intuition rather
than complex analyses. In addition, their findings support that investors make
decisions not only for environmental issues but also for financial returns (Salm et

al., 2016).

Goett et al. (2000) established the preferences of small/medium commercial and
industrial consumers in the United States using a choice experiment. This study
estimates the WTP distribution of customers based on more than forty attributes. An
attempt has been made to define attributes more precisely and work with more
attributes. A mixed logit model represents the choices in this research, and the share
of customers with positive WTP with their rates for different non-price attributes is
the most reliable information for this research. The results showed that the

customers are willing to pay for service attributes depending on their preferences
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and location. Retail energy suppliers may use these findings to develop strategies

for different segments of customers (Goett et al., 2000).

Liithi and Wiistenhagen (2012) suggest that project developers deciding among
photovoltaic investment opportunities in different countries should choose the
country with the most appropriate risk-return profile. Preference should be based on
carefully weighing feed-in tariff-induced returns against policy risks. The
methodology of this research is a choice experiment that includes attributes that are
applied to 63 investors. The results showed that policy risk is vital for photovoltaic
(PV) investment decisions, and the government should be careful when defining the
level of risk that can assign a “price tag” to specify them. Hence, this research
claimed the importance of “non-economic” barriers to deploying renewable energy

by measuring the “price of policy risk” (Liithi and Wiistenhagen, 2012).

On the other hand, Danne, Meier-Sauthoff, and Musshoff (2021) focused on the
households, and they investigated the German consumers’ WTP for green
electricity tariff attributes with DCE. They have generalized the multinomial logit
model in WTP space conducted in 371 German private households. Results showed
that the consumers’ decision is mainly affected by the source of green energy. The
findings indicated that politics should support wind and solar energy as German
consumers prefer them (Danne, Meier-Sauthoff, and Musshoff, 2021). Likewise,
Oluoch et al. (2021) and Bae, Rishi, and Li (2021) investigated consumer
preferences for renewable energy with the DCE methodology. Oluoch et al. (2021)
used a DCE to estimate the values of RE improvements in Kenya. The results
provide information on choices for RE and can inform the development of
renewable energy policies. Similarly, Bae, Rishi, and Li (2021) used a DCE to
examine consumers' preferences, and the findings provide important insights into

South Korean consumers' preferences for RE.

Adaman et al. (2011) investigated the willingness of Turkish urban households to
pay for CO2 emission reductions expected to result from improvements in energy
production. This research implemented a contingent valuation face-to-face

questionnaire to 2422 respondents from 26 cities to measure Turkish urban
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residents” WTP for a project to mitigate climate change. The choices of the
participants in the results show that young, educated, and knowledgeable people
have higher WTP, but the general lack of trust in institutions negatively affects
them in terms of WTP. They also found that income was significant in WTP.
Hence, the research suggested that building trust is an important first step in getting

people to support environmental initiatives.

Similarly, Goksen et al. (2001) analyzed the WTP of 1565 respondents from
Istanbul to specify the determinants of environmental concerns. This research used
the Contingent Valuation technique, and the valuation issues are sea pollution, soil
erosion, and ozone depletion. The findings indicate that local environmental
concern was found to be significantly higher than global environmental concern,
and material security is the only significant explanatory variable for WTP for
national environmental improvement. Postmaterialist values are more vital than

education and urbanity in determining WTP for local environmental improvement.

This chapter has attempted to summarize the case studies using a DCE and
provides a general overview of carbon pricing mechanisms and WTPs. Being aware
of the importance of CBAM, this research examines the demand and behavior of
transitioning to renewable energy in the steel industry, one of the sectors with the
highest CO; emissions. It also contributes to the literature by analyzing sectoral
demands and behaviors in the transition to renewable energy and proposing policies

to accelerate the transition process.
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CHAPTER 1V

THEORETICAL FRAMEWORK

4.1. Random Utility Model

The discrete choice experiment models offer different options that may be
hypothetical or existing to the respondents to choose one of the alternatives.
Choosing between these alternatives is usually modeled under the assumption of
utility. Although this model assumes profit maximization, sometimes consumers
may have to choose something other than the alternative we expect. Accordingly, a
random element can enlighten these attitudes. (Adamowicz et al., 1998).

The utility function is depicted by:

Uni = Vai + €ni. (41)
Utility of individual n choosing the state i is represented as Uni, then location will be
chosen if and only if Un>Uy; for i # .
While Vi represents the observable part, & is the unobservable component of the
utility. The observable part of the utility depends on the features such as attributes.

(Hensher, Rose, and Greene 2005) (Kenneth E. Train, n.d.)
This research defines a Random Utility Model as follows:

Uni = V(Xni, Pni 5 Bn) + Eni. (42)
Xni 18 a vector of attributes of profile i, pni is the cost of profile 1, and Bx is the vector
of the parameters in equation (4.2).
1 1s the chosen alternative on C if and only if

U(choice nj)>U(choice nj) ieC, 1 #

or other words,
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Vni + Eni >Vn_] + Snj WE C, 1 ;é‘] (4.3)

The critical point is that if the utility is random, the preference is not deterministic,
and due to that, probabilities should be defined, as well. Due to the lack of

knowledge about error terms, the only thing that we can do is use probability.

Pni = Prob[Uyi > Uy |

=Pr0b[(Vni+ Sni) > (Vn_] + Snj)] bj € C, 1 ?ﬁ] (44)

Standard error terms should be independently and identically distributed (IID), a
crucial notion describing closeness to reality in RUM. They also follow the type I
extreme value distribution. Type [ extreme value distribution provides
modeling/measuring the events that occur with a small probability. Besides,
extreme value distributions provide limiting distribution for IID random variables as
the sample increases. These distributions are widely used in several disciplines
dealing with extreme events. In this research, we use the type I Extreme Value
function, which is also called Gumbel distribution. Since we use the type I Extreme
Value distribution, the difference between the two error terms follows logistic
distribution. Hence, we use logistic models for the estimation. Also, the probability
choice can be expressed in the logistic distribution (Pearce et al., 2002). These
features indicate the multinomial logit model. (Mcfadden, 1974) Before the
definition of logit specification, we should note that, because of the IID distribution,
the multinomial logit model has some restrictions: Preferences are in rapport with
Independence from the Irrelevant Alternatives (IIA) assumption, and they are
homogeneous for all participants. All errors have identical scale parameters
(Holmes et al., 2003). However, the random parameter logit model used in this

thesis allows the heterogeneity of parameters.

There is a connection between the RUT and the decision mechanisms of investors.

RUT assumes that participants have preferences for characteristics of alternatives,
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even if those preferences are ambiguous. Therefore, each investor can make their
choices by looking at the attractiveness of the offered features. Therefore, it is a
fundamental mechanism for modeling investment decisions and developing policy
outcomes. Since the choice experiment technique is based on Random Utility
Theory, it can be used to examine the decision mechanisms of households and
investors to develop investment strategies tailored accordingly. It presents a range
of choices among different investment options to the participants. The experiment
designs are as realistic as possible and reflect the different scenarios investors may
face. The choices made by the participants in the experiment are used to predict

investment decisions and develop policies accordingly.

4.2. Discrete Choice Experiment

DCE technique is based on the opinion that fits with Lancaster's characteristic
demand model that value is derived from attributes. The first studies of DCE are
developed by Louviere and Hensher (1994) and Louviere and Woodworth (1983)
through the discussion of theory and methodology. Although it may seem like a
simple methodology, as Bateman et al. (2002) emphasize, defining goods in terms
of their qualities is challenging.

The DCE observes how people choose from a given set of choices, even in
hypothetical scenarios. It also helps quantify the environmental goods by focusing
on modeling options that vary according to various attributes. While the analysis of
this technique is based on RUM which “assumes a stochastic consumer decision
process in which goods are treated as discrete” (Dahlberg et al. 2003), the
application of DCE has the following stages:

1- Specification of the problem

2- Description of attributes and their levels
3- Description of discrete choice experiment
4- Questionnaire development

5- Data collection

6- Model estimation

7- Results interpretation
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8- Policy recommendation

The application of DCE starts with the specification of the problem. The research
problem should be determined in detail, and attributes and levels should be
identified depending on the problem. “These attributes and levels are systematically
varied to determine the respective influence on the selected decision” (Louviere,
Hensher, and Swait, 2000). Using this attribute-based measure of preferences gives
us the advantage of asking for their WTP value to the participants directly.
However, we can only use some combinations of attributes and levels because we
must eliminate alternatives with unrelated influences for a proper analysis. For this
reason, the number of alternatives in this study is reduced by fractional factorial
design. When completing the identification process, the description of the DCE and
questionnaire starts. DCE offers a scenario that includes several attributes and levels
for the participants, and it waits to choose one of these profiles or none. Therefore,
the experimental design consists of profiles and choice sets with the best
combination of attributes and levels. In this research, each choice set has two
profiles and a status quo option. One of the advantages of the DCE methodology is
that each attribute of the good or service can be calculated separately. For that,
Orthogonal design can predict changes separately without any correlation. This
design also provides individual-level preference heterogeneity, and since we are not

sorting, there is no need to check for transitivity.

The questionnaire has several parts: general questions, demographic questions,
choice experiments, and others that include the questions you want to ask. It has to
include clear explanations about each part and should have different versions
regarding the diversity of profiles in the DCE. The essential part is identifying the
target population and choosing the sample. Although there are several approaches to
small sample sizes, the DCE technique has advantages. Smaller sample sizes can be
employed if more information per respondent is collected, such as Choice
Modeling, where multiple choices are elicited from each participant. (Pearce et al.,
2002). While DCE is a specific type of Choice Modeling that presents sets of

choices to individuals and analyzes their preferences, Choice Modeling
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encompasses a broader range of methods for modeling and analyzing individual
decisions, and the process depends on the research objectives and context.
However, we should be more careful about small sample sizes than large ones.
Because of the sample size limitations, each participant should understand and
answer all parts of the questionnaire more appropriately than others. After deciding
on the sample size and collecting the data, model estimation and econometric
analysis should be done, and depending on all these analyses, the results are
interpreted. Finally, some policy recommendations can be made at the end of the

research.

4.3. Mixed Logit Model

As mentioned, the first step of implementing the model is describing the indirect
utility function and adding a random element; the analysis becomes a probabilistic
choice. The probability distribution of random elements is generally chosen as
Gumbel or extreme value types of distributions in the DCE. Particular choice
probability can be expressed in terms of the logistic distribution. While the choice is
between two options, the model is described as a binary logit model; the dependent
variable takes three or more values and becomes a conditional or multinomial logit
model (Pearce et al., 2002). Since the probability distribution assumptions cause
several discrete choice experiments, we should focus on the best type for this
research (Cushing B. 2007).

Whereas the conditional logit model (CLM) works with only alternative variant
regressors, the multinomial logit model works with only alternative invariant
regressors. Both models have restrictions to the limitation of the Independence from
ITA assumption. According to that, the probability ratio of people choosing between
two alternatives does not depend on the characteristics of the other alternatives.
Hence, IIA restrictions can cause a problem in the analysis. These other models,
including nested logit, mixed logit, multinomial probit, and heteroscedastic extreme
value models, have been developed to relax ITA assumptions (Cushing B. 2007),
and due to that, they are preferred rather than CLM and multinomial logit model,

even if more challenging to estimate.
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The MLM, also known as the random parameter logit model, uses alternative
variants and invariant regressors. There are no limitations for IIA assumption, and
parameters estimate to vary across individuals, which means the choice structure is
heterogeneous. The mixed logit model also assumes error terms are iid with Type I

extreme value distribution.
In the MLM, the person's utility defines as:
Uni = Vii t & (4.5)

where Upni defines utility, Vni is the observable part of the utility, & is the

unobservable part of the utility obtained from product i, and respondent n.

We can estimate utility only if we know the probability density function. “Marschak
is the first person that provide the nonconstructive proof to show that the Type I
extreme value distribution of the random part of utility en can lead to the logistic
distribution of the difference between two random terms (&ni- €nj). The proof was
developed by E. Holman and A. Marley and completed by Daniel McFadden
(1974). So the choice probability P, of CLM has a brief and closed form" (Zeng

2011, 6). Here, C is the alternative set that includes i and j alternatives.
PrOb[(Snj' Sni) < (Vni 'an)], bj € Cs i ;é] (46)

The probability of i is chosen out of alternatives when we assume the error term as

Gamble in the below:

S eXp (uvy)
PQIC)= Y jecexp (uvy) .7
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Additionally, it is simple to calculate MWTP for any attributes in the mixed logit

model. The MWTP for one unit increment of the attribute x is calculated as follows:

MWTP= 2= — 82 = Bx 4 q)
ax LT g

Bp represents the price parameter, and Bx is the attribute parameter. The ratio of
these parameters gives us the marginal willingness to pay. MWTPs are obtained
with the help of coefficients, and positive results mean that participants are willing

to pay a positive amount equal to the coefficient for one unit of good or service.
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CHAPTER V

CONSTRUCTION OF QUESTIONNAIRE

This chapter examines all the stages of the questionnaire’s construction process.
The first part of the chapter mentions the attributes and levels, and the second part

describes the experiment size.

The questionnaire is designed to reveal the demands and behaviors of steel
producers in Tirkiye regarding the transition to renewable energy. There are two
versions, and each has five parts. The questions in the discrete choice experiment
section of the questionnaire differ in these two versions, but the government support
mechanism and time preference questions parts are the same. Having different
versions of the questionnaire is crucial regarding the diversity of profiles in the
experiment. Also, properly defining the boundaries of the questionnaire is one of
the most challenging and essential parts of the experiment. Therefore, we decided to
apply the experiment only to the steel industry, one of Tiirkiye 's most polluting
sectors and one of the essential export items. The first part of the questionnaire
includes general questions about companies' current status in renewable energy and
their foreign trade capacity. The second part consists of demographic questions
about the participant’s age, gender, education level, and occupation. The third
section is the central part of the empirical analysis, which consists of discrete choice
experiment questions. This section presents two different profiles and the “none of
them” option for the respondent. We expect them to choose a profile, assuming that
they are the decision maker on behalf of the company regarding the use of
renewable energy. Profiles consist of attributes and their levels in the choice
experiment; therefore, their attributes and levels must be created before profiles can

be made.
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5.1. Attributes and Levels

Attributes are properties present or likely to occur in the future that fully describe
goods or services. In this study, while determining the attributes, we focused on the
"What kind of RE program would encourage the company to switch renewable
energy?" question. As a result, four attributes were determined: "price difference,
price guarantee, energy mix, and payment process." The first attribute, “price
difference,” shows the difference between regular and renewable energy in kr
(Turkish penny)/kWh. While renewable energy is obtained from natural resources
such as solar, wind, geothermal, hydroelectric, biomass, hydrogen, and wave
energy, regular energy is obtained from fossil fuels. The following example has
been shared with the participants to better understand the price difference attribute
in the questionnaire. The prices of renewable and regular energy in terms of kr/kWh
are in the table, coming from the Republic of Tiirkiye Energy Market Regulatory
Authority (EPDK), effective from 01.07.2022. The price differences between them
are 16.9244 kr/kWh, but we calculated the prices in terms of TL to make them easy
to understand. The next step is to find the extra electricity price per 1 ton of CO»,
We used the price differences between the two energy types and the greenhouse gas
conversion coefficient (GGCC), 0.000555 ton CO2/kWh, and calculated the result
in TL as 304.94 TL!. We also need to know the approximate carbon tax, and for the
calculation, the average EU ETS carbon price for July 2022 and the average euro
price were used. We set 1 Euro as 18 TL in our calculation and the average carbon
price as 81.7 EUR. Table 5.1 is an assumption to show the situation clearly to the
steel producers. Therefore, at the end of Table 5.1, it is seen that earnings per ton of

CO. if switching to renewable energy is 1,165 TL.

Extra electricity pri 1t .
Price of Price of regular The price difference Xff(ljeoecer Y r;:'lce ‘pi)er . on Carbon tax payable if | Earnings per ton of
renewable energy energy between renewable and ° 72 ( .enewa ian regular renewable energy is CO, if switching to
(kr/kWh) (ke/KWh) | regular energy (TL/kWh) |enctey price difference * (greenhouse| 15 qdopted (TL)  |renewable energy (TL)
gas conversion coefficient)) (TL)
262.2851 245.3607 0.169244 304.94 1,470 1,165

Table 5.1. The Assumption for Earning if Switching to the Renewable Energy

! Extra electricity price per 1 ton of CO2= (The Price of Renewable Energy — The Price of Regular
Energy) * (1/Greenhouse Gas Conversion Coefficient)
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Additionally, if we assume that a company consumes 1000 MWh of electricity
daily, the extra price to be paid if switching to renewable energy becomes 169,242
TL per day. Also, we know that the GGCC is 0.000555 tons CO2/kWh. As 1,000
MWh equals 1,000,000 KWh, GGCC becomes 555 tons of CO,. We also see the
carbon tax payable if the company continues to use regular energy from Table 5.1.
Therefore, the next step is calculating the carbon tax price to be paid daily if
renewable energy is not adopted, which is 815,850 TL?. In the end, there is the extra
price to be paid if switching to renewable energy and carbon tax payable as
mentioned, so the gain from 1,000 MWh electricity consumption per day if the
producers switch to renewable energy will be 646,608 TL. It is an unmissable

amount for a company and will undoubtedly affect the decisions.

Extra electricity price per | Extra price to be paid | Carbon tax price to | The gain from 1000 MWh

1 ton of CO; (Renewable and | daily if switching to be paid daily if electricity consumption
fﬁﬁi:ﬁﬁiiﬁfgﬁ:iﬁ%ﬁfﬁﬁi renewable energy | renewable energy is per day if renewable
coefficient)) (TL) (TL) not adopted (TL)’ | energy is switched to (TL)
304.94 169,242 815,850 646,608

Table 5.2. The Assumption for Electricity Consumption of 1000 MWh Per Day

The second attribute, the “price guarantee,” indicates the duration of use in the
tariff prices applied when you decide to use renewable energy. Renewable
electricity prices are updated quarterly within the Green Tariff implemented in
Tiirkiye. The third attribute, the “energy mix,” aims to measure how much
renewable energy companies want to use as a percentage during the transition to
renewable energy. After announcing this attribute, decision-makers are reminded
that the CBAM will affect Tiirkiye in several ways. They will be exposed to a
carbon tax on the amount of carbon they emit while producing their products. Three
payment packages with different benefits are offered for the fourth attribute,
“payment process.” Here it will be analyzed what steel producers are willing to pay
for renewable energy. After the determination of attributes, we examined the levels
of each attribute. Price difference levels are described in light of the price

differences between renewable and regular energies and depend on the multiples of

2 For the calculation of “carbon tax price to be paid daily if renewable energy is not adopted”, we
assume carbon tax payable if RE is not adopted is 1470 TL)
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this exact number, as 16,9 kr. Selling RE separately is a new concept in Tiirkiye,
and there is no stable price trend; therefore, the price differences chosen to be close

to reality have been selected on many different multiplies, both small and big.

On the other hand, the price guarantee has four levels, and three months is a status
quo set by EPDK’s July 2022 Green Tariff Report. Usually, EPDK publishes
reports quarterly. We decided to increase the levels with the same multiplies to see
the price guarantee behavior. The third attribute, energy mix, may be considered a
facilitator during the transition to renewable energy. Producers who find renewable
energy risky may try one of these levels initially. From this point of view, several
choices for the mix attributes show the steel producers’ gain increase compared to
100% regular energy. The final attribute is payment packages which have three
different levels. Pack A is the status quo option published quarterly by EPDK and
has a system usage fee for once. Pack B concerted from a physical renewable
energy supply agreement (YETA). This level has a system usage fee and additional
usage time regarding the deal. The part regarding the agreement is crucial for the
payment process because it creates vagueness and affects the choice behavior. Pack
C also represents financial YETA, allowing the energy trade option but nothing
else. It is a new concept for Tiirkiye, so participants have doubts about choosing it.
The results are peerless to understanding steel producers’ behavior and demand.
Depending on them, policy suggestions are made in this research, and they will
affect the sector's future, Tiirkiye’s commercial relations, and, most notably, climate
change. The summary of the attributes and levels is in Table 5.3 and the summary

of the relationship between all agents is in Figure 5.1.
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Attributes

Description

Levels

Price Difference (PRICE)

Price differences between
the regular and the
renewable energy in kr
(Turkish penny)/kWh.

8.5kr, 33.8kr, 67.6kr, 83.2kr, 101.4kr, 135.2kr

Price Guarantee (GUAR)

Price guarantee indicates
the duration of use in the
tariff prices applied when
you decide to use
renewable energy.

3 month*, 6 month, 9 month, 12 month

Energy Mix (MIX)

Energy mix aims to
measure how much
renewable energy that
companies want to use as a
percentage during the
transition to renewable
energy.

30% Renewable energy & 70% Regular energy;
50% Renewable energy & 50% Regular energy;
70% Renewable energy & 30% Regular

energy; 100% Renewable energy*

Payment Process (PACK)

Three payment packages,
each with different benefits,
are offered for the fourth
attribute, "payment
process." Here, it will be
analyzed what steel
producers are willing to
pay for renewable energy.

Pack A*, Pack B, Pack C

Table 5.3. Attributes and Levels

Figure 5.1. Relationship between All Agents

Republic of Tiirkiye
Energy Market
Regulatory
Authority (EPDK)

RE Supplier

Source: Prepared by the Author
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and the 100% RE are the status quo options that
publishes by EPDK.

* The RE supplier and consumer may agree
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system usage fee. We can give Pack B as
an example.

« Turkish Steel
Producers

RE Consumer




We have six levels for price difference attribute: 8.5kr, 33.8kr, 67.6kr, 83.2kr,
101.4kr, 135.2kr. These price levels are determined according to the Green Tariff
and the difference between regular and renewable electricity prices published
quarterly by the EPDK in Tiirkiye. While the Green Tariff price excluding taxes,
funds, and shares, approved by EPDK and applied as of July 1, 2022, is 262.2851
kr/kWh, the regular electricity price is 245.3607 kr/kWh. In addition to the levels
we consider as multiples of these two price differences, we have added the option of
83.2 kr/kWh to equalize CBAM payments. Since carbon prices and exchange rates
are constantly changing, all these calculations are made by taking the average of the
relevant month for the EU carbon price and exchange rate while considering the
confidence interval.

Levels of the second attribute are three, six, nine, and 12 months. While
determining these ranges, changes in EPDK tariff prices every three months were
considered. The energy mix attribute has four levels: 100% renewable energy, 50%
renewable energy & 50% regular energy, 30% renewable energy & 70% regular
energy, and 70% renewable energy & 30% regular energy. This attribute proposes a
solution where a complete transition to renewable energy is not preferred. Before
explaining the packages of the last attribute, we should focus on the Green Tariff
and Renewable Energy Guarantees of Origin System (YEK-G) mechanisms in
Tiirkiye. Consumers who want to supply energy within the Green Tariff application
determined by the EPDK use the energy produced from environmentally friendly
renewable resources and are exposed to a different tariff pricing. The YEK-G
System is aimed at expanding the use of renewable energy sources. Participants
who want to participate in the YEK-G system must pay an "Annual Participation
Fee" of 500 Turkish Liras. In this study, we have prepared three payment packages,

and detailed information about the packages can be seen in Table 5.4.

Attributes Package A Package B Package C
(price varies

System Usage Fee 500 TL depending on the deal)

Energy Trading - -

Additional Usage Time -

Table 5.4. Payment Packages

32



Package A has a system usage fee of 500 TL per year. The system usage fee
represents the admission price in some payment packages. Apart from this, it does
not include additional usage time or energy trading opportunities. Package B offers
a system usage fee and additional usage time, depending on the agreement between
the parties, but lacks the possibility of energy trading. The energy trading option
provides the trade opportunity between different markets. Finally, Package C only
provides energy trading. These three packages are adapted from the European,
American, and Turkish Green Tariff System. As a result of the analysis, it is aimed
to reveal which system is more suitable for the steel industry in Tiirkiye.
Participants are asked to consider these explanations when making their choices at
the end of this section. After deciding how many attributes and levels, “it is
necessary to design a statistically efficient subset of possible alternative
combinations” (Bateman et al., 2003).

The complete factorial design includes this study's 288 (6*4*4*3) possible
decision situations. However, it is only possible to use some of these choice sets;
therefore, unrelated effects must be eliminated. For this, we created an orthogonal
design in SPSS Package 28. Orthogonal design is a technique to examine the
valuation of the participant's choice behavior. Statistically, it simply means that all
independent variables are uncorrelated, and it defines the importance of the
attributes and the preferred attribute. SPSS selects the minimum number of cards
for given attributes and levels, and these are generated with an orthogonal design
option. The process began with entering factor names and labels and defining
values. Every set in the orthogonal design represents the different versions of the
subject, renewable energy in this case. After completing the generation, SPSS
prepares the orthogonal plan about how many cards are successfully generated. It
should select the display design option to see detail, and then SPSS creates card
lists. Each of these must be realistic and reasonable because, as Bateman et al.
(2003) point out, while orthogonality is a desirable feature in the design of a choice
task, there are also practical reasons to depart from it. After the orthogonal design

process in SPSS, there are 32 profile cards for this research.
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After completing all these steps, randomly selected profiles were created. There
are eight choice experiment questions with sixteen profile cards in “Questionnaire
1.” Although “Questionnaire 2” has eight choice experiment questions with sixteen
profile cards, these differ from “Questionnaire 1.” The fourth section of the
questionnaire proposes support mechanisms that the government can undertake to
help to export firms switch to renewable energy consumption and minimize carbon
payments. Eight support mechanisms were presented in the survey. These are tax
reduction, payment convenience, advertising, marketing, data sharing, the price
difference between regular and renewable energy, allocating resources from the
environmental contribution, and government support. Each of them is designed to
encourage the transition to renewable energy. Tax reduction policies may reduce the
tax burden of companies. Payment convenience aims to alleviate the costs that will
occur in the new system, to which companies are transitioning, to some extent, with
payment diversity. Advertising activities can increase the awareness and prestige of
the companies. The marketing mechanism offers an opportunity to create new
network possibilities and business activities by sharing information. The data-
sharing aims to create a group and data provided by the government with
companies. The sixth mechanism provides a minor difference between regular and
renewable energy prices. Next is allocating resources from the environmental
contribution. The last one is government support.

The final part of the questionnaire is about time preference. It is known that with
the CBAM, a carbon tax payment will be made for all CO> emissions that occur
during the production process of any product. With this mechanism, it is predicted
that mainly exporting companies will be affected in Tiirkiye, and the demand for
transition to renewable energy will accelerate. We discuss the preferences between
paying later but a higher amount due to carbon tax by choosing regular energy or
paying now a higher price for renewable energy but no payment for tax. Regular
energy leads to climate change but is cheaper than renewable energy. Therefore, it
was analyzed whether the participant prefers using renewable energy, which is now

more expensive but eventually cheaper.
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5.2. Experiment Size

The steel industry significantly impacts climate change due to its high carbon
emissions. Despite the developments of production methods over the years, it is still
one of the highest carbon-intense industries. The fact remains that the EU’s
concrete step, CBAM, has a surcharging carbon payment on selected imported
goods to the EU. According to this mechanism, five sectors should start as quickly
as possible to transition to renewable energy. The steel industry is one of these five
industries. Therefore, it is crucial to curb the harmful effects of climate change and

sustain commercial relationships with the EU.

In addition to these industrial improvements, there is a fact that Tiirkiye is one of
the ten crude steel producer in the world. At the same time, most EU countries, such
as Germany, Italy, and Spain, are Tiirkiye 's steel export partners. Due to the
demand for the RE transition and the importance of the issue, we decided to
investigate the demand and behavior of crude steel producers in Tiirkiye. There are
forty crude steel plants in Tiirkiye. These facilities have different production
techniques, such as a basic oxygen furnace (BOF), an electric arc furnace (EF), and
an induction furnace (IF). While three plants use BOF technology, eleven use IF,
and the remaining twenty-six use EF. Table 5.5 shows an overview of crude steel

plants and their production techniques.

On the other hand, crude steel plants can be categorized into capacities by
ton/year. Eleven plants have 2.000.001 and above ton/year capacities. Seven have
1.000.001-2.000.000 ton/year capacities, nine have 501.000-1.000.000 ton/year, and
thirteen have 50.000-500.000 ton/year capacities.

Production Technology | Frequency
EF 26

IF 11
BOF 3

Table 5.5. Crude Steel Plants and Production Techniques
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In this experiment, there are sixteen respondents among the forty plants. While six
respondents have 2.000.001 and above ton/year capacities, four have 1.000.001-
2.000.000 ton/year, another four have 501.000-1.000.000 ton/year, and two have
50.000-500.000 ton/year capacities. 55% of the Turkish steel producers with a
capacity of 2,000,001 tons/year and above and 57% of the Turkish steel producers
with a capacity of 1,000,001-2,000,000 tons/year participated in the questionnaire.
On the other hand, 44% of Turkish steel producers with a capacity of 501,000-
1,000,000 tons/year and 15% of Turkish steel producers with a capacity of 50,000-
500,000 tons/year answered this study.

Capacities of Turkish | Total Numbers of Numbers of Steel Percentage of Questionnaire
Steel Producers Steel Producers in | Producers Included in the | Steel Producers in Total Steel
(ton/year) Tiirkiye (Frequency) | Questionnaire (Frequency) Producers (Percentage)
50,000 - 500,000 13 2 15%

501,000 - 1,000,000 9 4 44%

1,000,001 - 2,000,000 7 4 57%

2,000,001 and above 11 6 55%

Table 5.6. Steel Producers' Capacities and Frequencies.

A vital feature of the experiment is that the respondents are from one of the
highest levels of capacities among the forty-producing plants. On the other hand,
the participants, who are managers, engineers, or owners, have decision-making
power and knowledge about the subject to prevent risk perception. Once the final
version of the questionnaire was completed, we met with the steel producers to
explain this experiment. Also, participants were informed about the DCE and the
purposes of the research. After the meeting, data-collecting activities were started
and conducted between August 2022 and October 2022. Although a small number
of companies are in this industry, Tiirkiye has colossal export power for steel, and at
the same time, it is in the top 10 producers worldwide. Therefore, this is essential

information for the experiment, although the industry is small.
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CHAPTER VI

ANALYSIS AND RESULTS

6.1. Descriptive Analysis

For the empirical analysis, the data were collected from steel producers in
Tiirkiye. There are forty plants in Tiirkiye, and they all have different production
capacities in terms of tons/year, as mentioned. Before the questionnaire was
conducted, we held a renewable energy meeting on 18 August 2022 to explain the
rationale behind this research to the Turkish Steel Producers Association members.
Due to the small sample size of the producers, it is crucial to explain the questions
asked to the producers in detail for a correct understanding of the study. Twenty-
seven companies could be contacted, and sixteen of the forty companies
participated in the research. While 37.5% of the steel producers are in the range of
"2.000.001 and above" tons/year, 25% are in the capacity of "1.000.001-2.000.000"
and "501.000-1.000.000" tons/year in the questionnaire data that we held. The
remaining 12.5% is on this analysis's "50.000 — 500.000" ton/year scale.
On the other hand, the electricity usage of the participant steel producer firms is
shown in Table 6.2. According to the results, 75% of participants use "1000 mWh
and above", and 18.75% use "801-999 mWh" electricity daily for their production.
The questionnaire contains general questions about the company and its
perspectives on the renewable energy transition. Two questionnaire versions are
sent randomly, and the choice sets are presented randomly. The participants were

selected from professionals from steel producer companies.

Capacities of Turkish | Total Numbers of Numbers of Steel
Steel Producers Steel Producers in | Producers Included in the
(ton/year) Tiirkiye (Frequency) [ Questionnaire (Frequency)
50,000 - 500,000 13 2

501,000 - 1,000,000 9 4

1,000,001 - 2,000,000 7 4

2,000,001 and above 11 6

Table 6.1. The Firms and The Questionnaire Scale Steel Producers' Data
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1 -200 mWh 1 6.25%
201 - 400 mWh - 0.00%
401 - 600 mWh - 0.00%
601 - 800 mWh - 0.00%
801 - 999 mWh 3 18.75%
1000 mWh and above 12 75.00%

Table 6.2. Electricity Usage

Descriptive statistics of this research were completed in STATA. According to the
result of sex, 100% of participants are male. The average age is approximately 48

years, and 81.25% of participants have a Bachelor's degree or more (see Table 6.3).

Education Level Frequency Percentage
College 3 18.75%
Bachelor's degree 9 56.25%
Master's degree 3 18.75%
Doctor's degree 1 6.25%
Table 6.3 Education Level
University Department Frequency Percentage
Electrical & Electronics Engineering 5 31.25%
Mechanical Engineering 3 18.75%
Environmental Engineering 3 18.75%
Metallurgical & Materials Engineering 4 25.00%
Other 1 6.25%

Table 6.4. University Department

The participants' qualifications are fundamental for this research, as the decision-
makers need to answer the questions about the transition to renewable energy.
While 93.75% of attendants had engineering titles in different disciplines (see Table
6.4), 87.5% of the sampled participants were in managerial or higher-level
positions, and the remaining 12.5% worked as engineers in their companies (see

Table 6.5).
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Professional Position Frequency Percentage
Member of Board 1 6.25%
General Manager 2 12.50%
Manager 11 68.75%
Engineer 2 12.50%

Table 6.5. Professional Position

The questionnaires have different questions to understand the participants' choice
behavior. While one of the types asks questions about attributes' importance
directly, another asks questions in the choice experiment methodology. The aim is
to reveal actual choice behaviors. Directly asking attribute importance questions
have six choices: it does not have any importance, it is not essential, neutral,
important, very important, and not considered. The highest percentage of the
attribute importance belongs to the energy mix attribute, 56.25% of the “very
important” option. While price difference and payment process are well taken as
"important," price guaranty and energy mix attributes are mostly "very important"

(see table 6.6).

Attribute Importance (Percentage) Price Difference Price Guaranty Energy Mix | Payment Process
It doesn't have any importance - - 6.25% -

It is not important 6.25% - - 18.75%
Neutral - 6.25% 6.25% 6.25%
Important 50.00% 31.25% 25.00% 31.25%
Very important 31.25% 50.00% 56.25% 18.75%

Not considered 12.50% 12.50% 6.25% 25.00%

Table 6.6. Attribute Importance in Terms of Percentage

Another important fact is that although Tiirkiye is one of the top ten countries in
the world in terms of steel production and the sector emits an enormous level of
COgo, there is still a lack of renewable energy usage in the Turkish steel industry
(TCUD, 2023). Also, with CBAM implementation, transitioning to renewable
energy is essential to sustain commercial relations with the EU, one of the biggest
markets for Turkish exports. In this research, all but one of the participants

responded about annual export levels and EU export levels (See Tables 6.7 and 6.8).
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Export Level Frequency Percentage
0-25% 6 37.50%
26 - 50% 3 18.75%
51-75% 5 31.25%
76 - 100% 1 6.25%

Table 6.7. Export Level (annual)

EU Export Level | Frequency Percentage
0% 6 37.50%
25% 6 37.50%
50% 1 6.25%
75% - 0.00%
100% - 0.00%
Other 2 12.50%

Table 6.8. EU Export Level (annual)

To examine renewable energy behaviors, are asked to choose one of the scales

from "I strongly disagree" to "I strongly agree." There are four sentences that

perceptions about the future Sentence 1 states, "We will increase the usage of

renewable energy until 2053," and 15 participants responded to this section. While

87.5% of the participants stated that they "Strongly agreed" with the increase in

renewable energy usage, only one said "Neutral." (see Table 6.9)

We will increase the usage of renewable energy until 2053
Level I strongly disagree| I disagree Neutral I agree I strongly agree
Frequency - - 1 - 14
Percantage 0.00% 0.00% 6.25% 0.00% 87.50%

Table 6.9. Renewable Energy - Sentence 1

Sentence 2 states, "We will increase the investments in renewable energy until

2053". All participants responded to this section. While 93.75% of the participants

stated that they "Strongly agree" with the increase in renewable energy investments,

only one participant said "Neutral." (see Table 6.10).
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We will continue our work just like now; we will not change anything until 2053.
Level I strongly disagree | I disagree Neutral I agree I strongly agree
Frequency 11 - 1 - 1
Percantage 68.75 0.00% 6.25% 0.00% 6.25%

Table 6.10. Renewable Energy - Sentence 2

Sentence 3 states, "We will decrease the CO> emission of our company until 2053".
All participants responded to this section. While 87.50% of the participants stated
that they "Strongly agree," one participant said, "I agree," and the other was

"Neutral" (see Table 6.11).

We will increase the investments in renewable energy until 2053
Level I strongly disagree| I disagree Neutral I agree I strongly agree
Frequency - - 1 - 15
Percantage 0.00% 0.00% 6.25% 0.00% 93.75%

Table 6.11. Renewable Energy - Sentence 3

Sentence 4 states, "We will continue our work just like now; we will not change
anything until 2053". 13 participants responded to this section. While 68.75% of the
participants stated that they "Strongly disagree," one participant said, "I strongly

agree," and another was "Neutral" (see Table 6.12).

We will decrease the CO2 emission of our company until 2053
Level I strongly disagree| I disagree Neutral T agree I strongly agree
Frequency - - 1 1 14
Percantage 0.00% 0.00% 6.25% 6.25% 87.50%%

Table 6.12. Renewable Energy - Sentence 4

The government support mechanism section proposes some policy options that
the government can undertake to support steel producers’ transition to renewable
energy. There are eight mechanisms in the questionnaires, and they aim to increase
the renewable energy consumption of steel producers in Tiirkiye. The highest
percentages in the "strictly useful" section are government support, tax reduction,
and easy payment terms. 93.75% of the participants chose easy payment, either
useful or strictly useful. At the same time, 87.5% of stated tax reductions, low price

differences, and government support are useful or strictly useful policies (see Table

41



6.13). Contrastly, advertisement, marketing, or data-sharing suggestions are the

least valued mechanisms among steel producers during the transition to renewable

energy.

Government Support Mechanism
Frequency Strictly Useful [Useful |Neutral |Useless |Strictly Useless |Other
Tax reduction 9 5 - - 2 -
Easy terms of payment 8 7 1 - - -
Advertisement 4 5 4 3 - -
Marketing 4 4 4 3 - -
Data sharing 4 4 3 3 2 -
Low price difference 7 7 1 - 1 -
Resource from environmental contribution 6 6 2 - 2 -
Government support 10 4 - - 2
Other - - - - - 2
Table 6.13. Government Support Mechanism in Terms of Frequency

Government Support Mechanism
Percentage Strictly Useful [Useful |Neutral |Useless |Strictly Useless |Other
Tax reduction 56.25% 31.25% - - 12.50% -
Easy terms of payment 50.00% 43.75% | 6.25% - - -
Advertisement 25.00% 31.25% | 25.00% | 18.75% - -
Marketing 25.00% 25.00% | 25.00% | 18.75% - 6.25%
Data sharing 25.00% 25.00% [ 18.75% | 18.75% 12.50% -
Low price difference 43.75% 43.75% [ 6.25% - 6.25% -
Resource from environmental contribution 37.50% 37.50% | 12.50% - 12.50% -
Government support 62.50% 25.00% - - 12.50% -
Other - - - - - 13.00%|

Table 6.14. Government Support Mechanism in Terms of Percentage

The last part was called “Time Preference.” It aims to analyze whether to be
willing to pay a lower cost now and then a higher price for the energy in the
uncertainty. This sentence also refers to the choice between using regular energy
and paying less with a massive carbon tax payment later or using renewable energy
now and paying more but less carbon tax later. According to the questionnaire
results, participants tend to switch to renewable energy when the tax assumption is
600 TL & 700 TL per ton, depending on the CO; emissions. Their preference to
switch tends to decrease when the tax assumption is low. While column 0%
represents that the participant producers do not want to switch to the RE, 100%
represents that respondents want to switch to RE 100% (Table 6.15).
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Tax Assumption | 0% (do not
per ton CO2 want to 25% 50% 75% 100% (want to switch)
(Frequency) switch)

400 TL - 1 4 -
500 TL - - 3
600 TL - - -
700 TL - - -
Table 6.15. Time Preference in Terms of Frequency

— ||

11

6.2. Econometric Analysis
6.2.a. The Model

The DCE methodology reveals hypothetical decision-making situations through
attribute-based preferences (Danne et al., 2021). Therefore, DCEs are vital to
providing recommendations to policymakers about the transition to renewable
energy (Danne et al., 2021). Likewise, according to Hanley et al. (2003), this
methodology provides accurate WTPs, which is another vital fact for giving
recommendations to policymakers. The crucial step is the model selection and WTP
estimation in the DCEs. The following estimated model aims to reveal the values of
renewable energy components. Definitions of the variables in the model can be seen

in Table 6.16.

As discussed in section 4, there are four attributes in this choice experiment: price
difference(price), price guarantee(guar), energy mix(mix), and payment packages
(Pack). The payment package attribute has three options: Pack A, Pack B, and Pack
C, and it is the only dummy variable for the model. Pack B was dropped as the

baseline variable, and the model includes only Pack A and Pack C.

The random parameter logit model was estimated by NLOGIT 4. For the signs of
the attributes, while we expect a negative sign for the price difference attribute, we
await a positive one for the rest. In addition to that, factors such as education level,
export level, and capacities did not significantly impact the decision-making toward
the transition to renewable energy. Hence, they were not considered in the models’
estimations. Another essential point is the measurement of the model's explanatory

power. To prove that, Pseudo-R? using as a goodness-of-fit measure. According to
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(Hensher, Rose, and Greene 2005), a Pseudo-R? of at least 0.3 represents an
appropriate model fit (Danne, Meier-Sauthoff, and Musshoff 2021). In this research,
McFadden Pseudo-R? was used for RPM, which is 0.4897 in this research.

V=STQU + BPRICE + B,GUAR + BsMIX + BsPACKA + BsPACKC

Variable Definition

PRICE "PRICE" represents the price difference between
renewable and regular energy in all models.

GUAR "GUAR" represents the price guarantee in terms of
months in all models.

MIX "MIX" represents the opportunity to choose the
amount of renewable energy you can pass on in all

PACK A "PACK A" is one of the payment packages. It includes
only the system usage fee.

PACK C "PACK C" is one of the payment packages. It includes
only the energy trade option.

STQU "STQU" is constant term.

Table 6.16. Variables and Definitions

6.2.b. Results

The following section provides an overview of the impact of CBAM on Turkish
steel producers' demand and behavior toward renewable energy. Initially, the
participants were asked general questions about the company, and the rest of the
questions were to understand their perspectives on the renewable energy transition.
The general questions about the firm include scale, current renewable energy usage,
regular energy usage, annual export levels to the EU, and yearly export levels.
Participants' general questions include their education level, the university
department they graduated from, professional position, age, and gender. After these
questions, there are four sentences about reducing CO; emissions, renewable energy
investments, increasing usage of renewable energy, or staying the same to
understand their behavior for the future. Then, respondents revealed their
preferences for Government Support Mechanisms. According to these preferences,
87.5% stated that tax reduction, low price difference, and government support are

"useful" or "very useful" policies. On the other hand, advertisement, marketing, or
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data-sharing suggestions are at least valued mechanisms among steel producers

during the transition to renewable energy.

In the next part, participants exposed their choices about Time Preferences. These
questions aim to analyze the participants' preferences when the tax payment time
and amount change. The section also refers to the choice between using regular
energy and paying less with a massive carbon tax payment later or using renewable
energy and paying more now but less carbon tax later. The results showed that
participants tend to switch to renewable energy when the expected carbon tax is 600
TL & 700 TL per ton, depending on the CO; emitted. When the tax assumption is
low, their preference to switch also decreases. Finally, given alternatives,
participants choose one of two profiles or none in a discrete choice experiment. The
estimation results of the random parameter logit model are presented in Table 6.17.
The coefficients on all attributes are significant except for Pack C. For the signs of
the attributes, we expect that the price difference has a negative sign, but the rest
has a positive, which is consistent with our results. For instance, the price
coefficients are negative and statistically significant at a 1% significance level. This
result shows that as the price difference level increases, the attractiveness of the

switching RE decreases.

Contrastly, the price guarantee and energy mix attributes are positive and
statistically significant at 10% and 5%, respectively. While Pack A is statistically
significant at a 5% significance level, Pack C is insignificant. The dummy variables
are interpreted by comparison to the dropped baseline variable. Hence, an
insignificant result means that the attractiveness of Package C is no different from
Package B. However, a positive and significant result (Pack A) means Pack A is
valued more than Pack B by WTP's estimated amount. The levels of significance
and the coefficients of attributes with price are crucial to calculating MWTP. For a

unit increment of the x attribute, the MWTP is calculated as follows:
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or

MWTP =— Benaracteristic

BPrice
Model
PRICE -0.058**
(0.019)
0.194*
GUAR
(0.101)
0.044**
MIX
(0.019)
E 3 3
PACK A 1.039
(0.492)
PACK C 0.743
(0.670)
_ * 3k %k
sTQU 7.994
(2.264)
McFadden Pseudo-R> 0.4897
Number of observations [123
LoglL -68.953

Table 6.17. Estimated Coefficients of Random Parameter Logit Model

% %% and * indicate that the parameter is significant at 1%, 5% and 10% level respectively. Figures in

parentheses are standard errors.

MWTP is derived from the random parameter logit model in this research. While
a positive MWTP implies that it is an attractive option and participants are willing
to pay a positive amount for a unit of good or service, a negative result indicates

that the feature is not attractive to steel producers. WTP estimations place monetary
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values on the attractiveness of each attribute. We assumed that the energy
consumption is 1000 mWh per day, so MWTP is multiplied by 10* in Table 6.18 to
turn the results into the TL. The MWTP indicates how much people are willing to
pay when each attribute increases by one unit. One unit for each attribute is one

month for price guarantee, 1% for energy mix, and package comparisons.

(TL/mWh) The Model
GUAR 33,448*
MIX 7,586**
PACK A 179,138**
PACK C 128,103

Table 6.18. MWTP Results

[ MWTPx= (- —2%X 104

BCost per kWh

Bold numbers refer to significance. ***, ** and * indicate that the parameter is significant at 1%, 5% and

10% level respectively.

According to our results, the value of an additional month of price guarantee
period has been estimated as 33,448 TL (1,858 EUR since we consider 1 EUR= 18
TL), and the value of a 1% increase in renewable energy in the energy mix of the
supplied energy has been calculated as 7,586 TL (421.44 EUR since we consider 1
EUR= 18 TL). Besides, the attractiveness of Package A is monetized as 179,138 TL
(9,952 EUR since we consider 1 EUR= 18 TL) more than Package B’s. This thesis
also points out the attractiveness of RE increased as the price guarantee period
increased. Participants give a value extending the price guarantee period by one
month, equivalent to 20% of the current price difference. The price difference
between regular and renewable energy is 16.9244 Turkish cents, and it is 169.244
TL for the 1000 mWh. 1 month's extension of the price guarantee almost equals
about 20% of the price difference, which is 33,848 TL. Hence, we can conclude that
the attractiveness of RE transition increases as the period of price guarantee
increases, and the one-month extension compensates for 20% of the price

difference.
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On the other hand, there is a difference between actual payment and willingness
to pay regarding RE; the respondents attach more value to renewable energy than its
current price. For an additional 1% increase in renewable energy in the energy mix
of the supplied energy, firms are willing to pay an extra 7,586 TL. Given that 100%
renewable energy costs 16.9244 Turkish cents more today, willingness to pay
0.7586 Turkish cents per 1% of renewable energy means that firms are willing to

pay 75.86 Turkish cents for 100% renewable energy.

Package A, with a fixed and certain usage fee, is preferable to Package B or
Package C. The findings of Salm et al. (2016) and this research are similar to the
participants preferring simple paybacks or simple packages in this study. Package B
has a system usage fee and additional usage time that depends on the parties. On the
other hand, Package C has only the energy trade option. The results show that the
energy trade option, additional usage time depending on the parties, and system

usage fee are not attractive for the participant steel producers.

We can also interpret MWTP results in a different way: for example, we take
choice set 4 and profile 1 in Questionnaire 1. Considering the MWTP results, for a
9-month price guarantee, 50% RE, and Pack A, the respondents are willing to pay
859,470 TL. On the other hand, when they decide to switch to RE, their gain is
646,608 TL3, as we mentioned earlier. Therefore, the participating Turkish steel
producers are willing to pay almost 33% more than the daily gain of their earnings
when switching to RE.* Finally, we can expound that the participant Turkish steel

producers tend to switch to RE and are willing to pay more than its actual price.

3 See Table 5.2.
4 Total WTP for Choice set 4-Profile one as follows: ((9*33,448) + (50*7,586) + (179,138)) = 859,470 TL
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CHAPTER VII

DISCUSSION AND POLICY RECOMMENDATION

The result indicating that the green tariff should guarantee the price for a longer
time is significant. It suggests that stability and predictability of prices are essential
factors for Turkish steel producers when considering the adoption of green energy.
This finding highlights the need for energy providers to offer green electricity tariffs
with price stability to meet the demands and preferences of consumers, which can
ultimately promote the uptake of renewable energy sources. Also, our findings
suggest that energy providers should consider offering simple and transparent green
energy tariffs to meet the preferences and needs of consumers. The respondents
may need help understanding the complexities of energy trading or the implications
of additional usage time and prefer a more straightforward pricing structure.
Finally, the willingness of steel producers to transition to renewable energy sources
presents an opportunity for governments to support and accelerate the adoption of
green energy in the steel industry. By providing financial incentives, regulatory
support, and technical assistance, governments can help steel producers overcome
the barriers to adopting renewable energy and promote decarbonization. This
transition can contribute to achieving national and international climate goals and
help create a more sustainable future for the steel industry. As the WTP involves the
savings accrued from CBAM payments and the subsequent reduction in emissions
from energy generation, it can be posited that this contributes to the overall increase

in social welfare.

Chassot et al. (2014) work on investors' perceptions revealed that investors'
worldviews play an important regulatory role. Goett et al. (2000)'s study sought to
identify the preferences of small/medium commercial industrial consumers. Liithi
and Wiistenhagen (2012) quantified the "cost of policy risk" with this research,
claiming the importance of "non-economic" barriers to renewable energy use. Salm
et al. (2016) examine the participating energy investors who made decisions based

on simple payback calculations or intuition rather than complex analyses.
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On the other hand, Danne, Meier-Sauthoff, and Musshoff (2021) performed a
DCE on households. The results showed that the green energy source mainly
influences consumers' decisions. Similarly, Oluoch et al. (2021) and Bae, Rishi, and

Li (2021) also investigated consumer preferences with the DCE methodology.

To summarize, DCEs aim to simulate real-world decision-making scenarios.
Researchers can assess their relative importance by systematically varying these
attributes and understanding how individuals weigh different attributes when
making choices. By selecting a representative sample and ensuring the attributes
and levels are relevant to the research context, DCEs can provide valuable insights
into the preferences and choices of the target population. It is important to note that
while DCEs are considered reliable, research methodology has limitations. This
predictive power is valuable for market forecasting, policy impact assessment, and
decision support. Therefore, this thesis contributes to the literature by applying the
previous literature's DCE methodology and doing it on a new group for such an

important topic: climate change.
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CHAPTER VIII

CONCLUSION

As the effects of climate change have become increasingly visible, it is necessary
to research these effects and design policies to prevent them. Among the crucial
steps to address this issue is adopting renewable energy sources to reduce CO>
emissions. Considering that the steel industry is one of the most significant
contributors to global CO; emissions and that Tiirkiye ranks among the top ten steel
producers worldwide, it is essential to analyze the demands and behaviors of
Turkish steel producers to address the potential impact of CBAM and climate
change on Tiirkiye. Therefore, this thesis examines Turkish steel producers' demand
and behavior toward renewable energy in Tiirkiye. The research conducted a DCE
to determine the Turkish steel producers' MWTP and preferences for the renewable
energy transition. The findings revealed that the attractiveness of transitioning to
renewable energy increased as the price guarantee period lengthened, indicating that
participants assigned more significant value to renewable energy than its current
price. Moreover, Turkish steel producers preferred fixed and specific payment
packages as incentives for transitioning to renewable energy. Consequently, this
research discusses the potential roles the Turkish government could undertake to
facilitate this transition, reduce the carbon footprint of steel producers, and promote

the supply of renewable energy.

The insights gained from this study provide valuable perspectives for
policymakers regarding the influence of CBAM on the steel sector and the demands
of steel producers. This knowledge explores the Turkish government's potential role
in facilitating the transition of firms towards renewable energy, reducing their
carbon emissions, and promoting the growth of renewable energy sources. The
research also provides insights into how government policies can support and
encourage the adoption of renewable energy by steel producers in Tiirkiye.
Crucially, it is vital to determine the price differences between regular and

renewable energy; price guarantees and fixed payment packages are preferable by
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Turkish steel producers. Aligning policies with the preferences of Turkish steel
producers is of utmost significance in mitigating the impacts of climate change and
maintaining Tiirkiye's international trade relations. Adopting such policies would
enhance the country's competitiveness by enabling firms to align with the global

trend toward sustainability and environmentally friendly practices.

52



BIBLIOGRAPHY

A European Union Carbon Border Adjustment Mechanism: Implications for
developing countries, 2021. https://unctad.org/system/files/official-
document/osginf2021d2_en.pdf

Acar, Sevil, Ahmet Atil Asici, and A. Ering Yeldan. 2022. "Potential effects of the
EU's carbon border adjustment mechanism on the Turkish economy." Environment,

Development and Sustainability 24, no. 6 : 8162-8194.

Adaman, Fikret & Karall, Nihan & Kumbaroglu, Giirkan & Or, Ilhan & Ozkaynak,
Begiim & Zenginobuz, Unal, 2011. "What determines urban households'
willingness to pay for CO2 emission reductions in Turkey: A contingent valuation

survey," Energy Policy, Elsevier, vol. 39(2), pages 689-698, February.
Adamowicz, W., Louviere, J., & Swait, J. 1998. Introduction to attribute-based
stated choice methods. NOAA-National Oceanic Athmospheric Administration,

Washington, USA.

Adamowicz, Wiktor L., 2004. "What's it worth? An examination of historical trends

and future directions in environmental valuation," Australian Journal of

Agricultural and Resource Economics, Australian Agricultural and Resource

Economics Society, vol. 48(3), pages 1-25.

Akcay, E.C., 2018. "Risk Assessment Of Solar Energy Investments," JCEMI(1),
4:171-177. https://doi.org/10.31462/jcemi.2018.04171177

Aydin, L. 2018. The possible macroeconomic and sectoral impacts of carbon

taxation on Turkey’s economy: A computable general equilibrium analyses. Energy

and Environment, 29(5), 784—801. https://doi.org/10.1177/0958305X18759920

53


https://unctad.org/system/files/official-document/osginf2021d2_en.pdf
https://unctad.org/system/files/official-document/osginf2021d2_en.pdf
https://ideas.repec.org/a/eee/enepol/v39y2011i2p689-698.html
https://ideas.repec.org/a/eee/enepol/v39y2011i2p689-698.html
https://ideas.repec.org/a/eee/enepol/v39y2011i2p689-698.html
https://ideas.repec.org/s/eee/enepol.html
https://ideas.repec.org/a/ags/aareaj/117970.html
https://ideas.repec.org/a/ags/aareaj/117970.html
https://ideas.repec.org/s/ags/aareaj.html
https://ideas.repec.org/s/ags/aareaj.html
https://doi.org/10.31462/jcemi.2018.04171177
https://doi.org/10.1177/0958305X18759920

Bae, Jeong Hwan, Meenakshi Rishi, and Dmitriy Li. 2021. "Consumer preferences

for a green certificate program in South Korea." Energy 230. 120726.

Bateman, I. J., Carson, R. T., Day, B., Hanemann, M., Hanley, N., Hett, T., Jones-
Lee, M. W., Loomes, G., Mourato, S., & Ozdemiroglu, E. 2002. Valuing
environmental preferences: a contingent valuation study of the benefits of water
quality improvements in the United Kingdom. Environmental and Resource

Economics, 22(2), 161-189.

Bateman I, Carson R, Day B, et al. 2002. Economic Valuation with Stated

Preference Techniques: A Manual. Cheltenham: Edwar Elgar

Bateman, lan, and Department of Transport Grofbritannien. 2002. Economic
valuation with stated preference techniques: a manual. Vol. 50. Cheltenham:

Edward Elgar.

Bayer, Patrick and Johannes Urpelainen. 2016. "It Is All About Political Incentives:
Democracy and The Renewable Feed-in Tariff," The Journal of Politics(78), 2:603-
619. https://doi.org/10.1086/684791

Bennett, Jeff & Blamey, Russell. 2001. The Choice Modeling Approach to
Environmental Valuation.

Boning, Justus and Di Nino, Virginia and Folger, Till. 2023.Benefits and Costs of
the ETS in the EU, a Lesson Learned for the CBAM Design. ECB Working Paper
No. 2023/2764, Available at

SSRN: https://ssrn.com/abstract=4335984 or http://dx.doi.org/10.2139/ssrn.433598
4

Chassot, Sylviane, Nina Hampl, and Rolf Wiistenhagen. 2014. "When energy policy
meets free-market capitalists: The moderating influence of worldviews on risk
perception and renewable energy investment decisions." Energy Research & Social

Science 3: 143-151.

54


https://doi.org/10.1086/684791
https://ssrn.com/abstract=4335984
https://dx.doi.org/10.2139/ssrn.4335984
https://dx.doi.org/10.2139/ssrn.4335984

Christiadi and Cushing, Brian, "Conditional Logit, ITA, and Alternatives for
Estimating Models of Interstate Migration." 2007. Regional Research Institute

Working Papers. 65. https://researchrepository.wvu.edu/rri_pubs/65

Climate Transparency Report: Comparing G20 Climate Action. 2022. Erisim tarihi:
10 Temmuz 2023. https://www.climate-transparency.org/g20-

climate%?20performance/g20report2022#1531904263713-04b62b8d-e¢708

Cushing, Brian. 2007. "Conditional logit, ITA, and alternatives for estimating

models of interstate migration."

Dahlberg, Matz & Eklof, Matias. 2003. Relaxing the IIA Assumption in Locational
Choice Models: A Comparison Between Conditional Logit, Mixed Logit, and
Multinomial Probit Models.

Enerdata. 2022. Global Energy and CO2 Data. https://www.enerdata.net/research/

European Commission. 2015. EU ETS Handbook. Climate Action, 138. 146

http://ec.europa.eu/clima/publications/docs/ets_handbook en.pdf

European Commission. 2019¢. The European Green Deal. In European Commission

(Vol. 53, Issue 9, p. 24). https://doi.org/10.1017/CBO9781107415324.004

European Commision. 2022. https://taxation-customs.ec.europa.eu/carbon-border-

adjustment-mechanism_en

Fraga Alves, Maria & Neves, Claudia. 2016. Extreme Value Theory: An

Introductory Overview.

Goett, A.A., Hudson, K., Train, K.E., 2000. Customers' choice among retail energy
suppliers: the willingness-to-pay for service attributes. Energy J. 21 (4), 1-28.

55


https://researchrepository.wvu.edu/rri_pubs/65
https://www.enerdata.net/research/
http://ec.europa.eu/clima/publications/docs/ets_handbook_en.pdf
https://doi.org/10.1017/CBO9781107415324.004
https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism_en
https://taxation-customs.ec.europa.eu/carbon-border-adjustment-mechanism_en

Goksen, Fatos & Adaman, Fikret & Zenginobuz, Unal, 2001. "On environmental
concern, willingness to pay, and postmaterialist values: Evidence from Istanbul,"

MPRA Paper 192, University Library of Munich, Germany.

Pearce, Ozdemiroglu et al., 2002. Economic Valuation with Stated Preference
Techniques, Department for Transport, Local Government and the Regions:

London.

Guevara, C.A., Chorus, C.G., Ben-Akiva, M.E., 2014. Sampling of alternatives
Hensher D, Rose J, Greene W (2005) Applied Choice Analysis: A Primer.
Cambridge: Cambridge University Press.

Hanis, IAH Ahmad, S. Mad Nasir, S. Jinap, R. Alias, and M. S. Ab Karim. 2013.
"Consumer's preferences for eggs attributes in Malaysia: evidence from conjoint

survey." International Food Research Journal 20, no. 5: 2865.

Hanley, N., Mourato, S., Wright, R.E., 2001. Choice modelling approaches: a
superior alternative for environmental valuation? Journal of Economic Surveys 15,

435-462.

Hensher, David & Rose, John & Greene, William. 2005. Applied Choice Analysis.
10.1007/9781316136232.

Holmes, Thomas P., and Wiktor L. Adamowicz. 2003. "Attribute-based methods."
In A primer on nonmarket valuation, pp. 171-219. Dordrecht: Springer Netherlands.

Hoyos, David. 2010. The state of the art of environmental valuation with discrete
choice experiments. Ecological Economics. 69. 1595-1603.

10.1016/j.ecolecon.2010.04.011.

56


https://ideas.repec.org/p/pra/mprapa/192.html
https://ideas.repec.org/p/pra/mprapa/192.html
https://ideas.repec.org/s/pra/mprapa.html

Huang, Tao, Zhixin Liu, and Tian Zhao. 2022. "Evolutionary Game Analysis of
Responding to the EU's Carbon Border Adjustment Mechanism" Energies 15, no. 2:
427. https://doi.org/10.3390/en15020427

Hughes, Laurie, Noel Bristow, Tatyana Korochkina, Pascal Sanchez, Jeff Kettle,
and David T. Gethin. 2018. "Assessing the Potential Of Steel As A Substrate For
Building Integrated Photovoltaic Applications," Applied Energy(229):209-223.
https://doi.org/10.1016/j.apenergy.2018.07.119

IETA. 2022. Emissions Trading. https://www.ieta.org/Emissions-Trading

IPCC. (2022). Climate Change 2022 Impacts, Adaptation and Vulnerability
Summary for Policymakers.
https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6 WGII Summary
ForPolicymakers.pdf

Jin, J., Wang, Z., Ran, S., 2006. Comparison of contingent valuation and choice
experiment in solid waste management programs in Macao. Ecological Economics

57,430-441.

Kaenzig J, Heinzle SL, Wiistenhagen R. 2013. Whatever the customer wants,
the customer gets? Exploring the gap between consumer preference and

default electricity products in Germany. Energy Policy 53:311-322. https:// doi.
org/ 10. 1016/. enpol. 2012. 10. 061

Kanninen, Barbara. 2007. Valuing Environmental Amenities Using Stated Choice
Studies: A Common Sense Approach to Theory and Practice. 10.1007/1-4020-

5313-4.

Lancaster K. 1966. A New Approach to Consumer Theory. J Polit Econ 84: 132—
157.

57


https://doi.org/10.3390/en15020427
https://doi.org/10.1016/j.apenergy.2018.07.119
https://www.ieta.org/Emissions-Trading
https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_SummaryForPolicymakers.pdf
https://www.ipcc.ch/report/ar6/wg2/downloads/report/IPCC_AR6_WGII_SummaryForPolicymakers.pdf

Lim, Byeongho, Kyoungseo Hong, Jooyoung Yoon, Jeong-In Chang, and Inkyo
Cheong. 2021. "Pitfalls of the EU's Carbon Border Adjustment
Mechanism" Energies 14, no. 21: 7303. https://doi.org/10.3390/en14217303

Louviere JJ, Hensher D. 1989. On the Design and Analysis of Simulated Choice or
Allocation Experiments in Travel Choice Modelling. Transport Res Rec 890: 11—
17.

Louviere JJ, Hensher D. 1983. Using Discrete Choice Models with Experimental
Design Data to Forecast Consumer Demand for a Unique Cultural Event. J Consum

Res 10: 348-361.

Louviere JJ, Woodworth G. 1983. Design and Analysis of Simulated Consumer
Choice or Allocation Experiments: An Approach Based on Aggregate Data. J
Market Re 20: 350-367.

Louviere JJ, Hensher DA, Swait JD. 2000. Stated choice methods: analysis and

applications, 1st edn. University Press, Cambridge

Liithi, Sonja, and Rolf Wiistenhagen. 2012. "The price of policy risk—Empirical
insights from choice experiments with European photovoltaic project

developers." Energy Economics 34, no. 4: 1001-1011.

Masini, Andrea, and Emanuela Menichetti. 2013. "Investment decisions in the
renewable energy sector: An analysis of non-financial drivers." Technological

Forecasting and Social Change 80, no. 3: 510-524.

McFadden D. 1974. Conditional logit analysis of qualitative choice behavior.

Frontiers in Econometrics, ed. P. Zarembka. New York: Academic Press, 105-142.

Net Zero Tracker. 2023. https://zerotracker.net

58


https://doi.org/10.3390/en14217303
https://zerotracker.net/

Neuhoff, K. 2011. Climate Policy after Copenhagen: The Role of Carbon Pricing.

Cambridge University Press.

Nordhaus, W. D. 2007. To Tax or Not to Tax: Alternative Approaches to Slowing
Global Warming. Review of Environmental Economics and Policy, 1(1), 26—44.
https://doi.org/10.1093/reep/rem008

Oluoch, Sydney, Pankaj Lal, Andres Susaeta, and Bernabas Wolde. 2021. "Public
preferences for renewable energy options: A choice experiment in Kenya." Energy

Economics 98: 105256.

Ozokcu, S. 2022. https://www.tepav.org.tr/upload/files/1656916167-
7.Sinirda_Karbon Duzenlemesi Mekanizmasi  nda Ne Gibi_Degisiklikler Old
u.pdf

Paglia, E., Parker, C. 2021. The Intergovernmental Panel on Climate Change:
Guardian of Climate Science. In: Boin, A., Fahy, L.A., ‘t Hart, P. (eds) Guardians
of Public Value. Palgrave Macmillan, Cham. https://doi.org/10.1007/978-3-030-
51701-4 12

Pearce, D & Mourato, Susana & Day, B & Ozdemiroglu, Ece & Hanneman, M &
Carson, Richard & Bateman, lan & Hanley, Nick. 2002. Economic Valuation with

Stated Preference Techniques: a Manual.

Pfeiffer, Birte and Peter Mulder, 2013. "Explaining the Diffusion Of Renewable
Energy Technology In Developing Countries," Energy Economics(40):285-296.
https://doi.org/10.1016/j.eneco.2013.07.005

Roe, Robert M., Jermone R. Busemeyer, and James T. Townsend. 2001.
"Multialternative decision field theory: A dynamic connectionst model of decision

making." Psychological review108, no. 2: 370.

59


https://doi.org/10.1093/reep/rem008
https://www.tepav.org.tr/upload/files/1656916167-7.Sinirda_Karbon_Duzenlemesi_Mekanizmasi___nda_Ne_Gibi_Degisiklikler_Oldu.pdf
https://www.tepav.org.tr/upload/files/1656916167-7.Sinirda_Karbon_Duzenlemesi_Mekanizmasi___nda_Ne_Gibi_Degisiklikler_Oldu.pdf
https://www.tepav.org.tr/upload/files/1656916167-7.Sinirda_Karbon_Duzenlemesi_Mekanizmasi___nda_Ne_Gibi_Degisiklikler_Oldu.pdf
https://doi.org/10.1007/978-3-030-51701-4_12
https://doi.org/10.1007/978-3-030-51701-4_12
https://doi.org/10.1016/j.eneco.2013.07.005

Salm, Sarah N., 2018. "The Investor-specific Price Of Renewable Energy Project
Risk — a Choice Experiment With Incumbent Utilities And Institutional Investors",
Renewable and Sustainable Energy Reviews(82):1364-1375.
https://doi.org/10.1016/j.rser.2017.04.009

Salm, Sarah, Stefanie Lena Hille, and Rolf Wiistenhagen. "What are retail investors'
risk-return preferences towards renewable energy projects? A choice experiment in

Germany." Energy Policy 97 (2016): 310-320.

Selznick, P. 1957. Leadership in Administration: A Sociological Interpretation.
New York: Harper & Row.

TETC, Electricity Generation - Transmission Statistics of Turkey.
https://www.ceicdata.com/en/turkey/electricity-generation-statistics-forecast-

turkish-electricity-transmission-company

The World Bank. 2022. State and Trends of Carbon Pricing 2022.
https://openknowledge.worldbank.org/entities/publication/alabead2-de91-5992-
bb7a-73d8aaaf767f

The World Bank. 2021a. Carbon Pricing Dashboard.

https://carbonpricingdashboard.worldbank.org/what-carbon-pricing#:~:text=Instead

of dictating who should.and paying for their emissions

TCUD. 2023. https:/celik.org.tr/category/dergiler/page/2/

Train K. 2003. Discrete Choice Methods with Simulation. Cambridge: Cambridge

University Press.

Train, Kenneth. 2009. Discrete Choice Methods With Simulation.
10.1017/CB0O9780511805271.

WBCSD, & WRI. 2012. A Corporate Accounting and Reporting Standard.

Greenhouse Gas Protocol, 116.

60


https://openknowledge.worldbank.org/entities/publication/a1abead2-de91-5992-bb7a-73d8aaaf767f
https://openknowledge.worldbank.org/entities/publication/a1abead2-de91-5992-bb7a-73d8aaaf767f
https://celik.org.tr/category/dergiler/page/2/

World Bank, Country Climate and Development Report: Tiirkiye. 2022.
https://openknowledge.worldbank.org/entities/publication/01826a0c-059f-5a0c-
91b7-2a6b8ec5de2f

World Steel Association. 2021. Steel Data and Statistics.

https://www.worldsteel.org/

World Steel Association. 2023. https://worldsteel.org/steel-topics/statistics/world-

steel-in-figures-2023/.

World Steel Association. 2022. Steel Data and Statistics. https://worldsteel.org/wp-

content/uploads/World-Steel-in-Figures-2022.pdf

Yeldan, A. E., Acar, S., & Asici, A. A. 2020. The New Climate Regime Through
the Lens of Economic Indicators. TUSIAD.

Zeng, Tong. 2011."Essays on the Random Parameters Logit Model". LSU Doctoral
Dissertations. 1584.

61


https://openknowledge.worldbank.org/entities/publication/01826a0c-059f-5a0c-91b7-2a6b8ec5de2f
https://openknowledge.worldbank.org/entities/publication/01826a0c-059f-5a0c-91b7-2a6b8ec5de2f
https://www.worldsteel.org/
https://worldsteel.org/steel-topics/statistics/world-steel-in-figures-2023/
https://worldsteel.org/steel-topics/statistics/world-steel-in-figures-2023/
https://worldsteel.org/wp-content/uploads/World-Steel-in-Figures-2022.pdf
https://worldsteel.org/wp-content/uploads/World-Steel-in-Figures-2022.pdf




APPENDIX

THE QUESTIONNAIRE
ANKET-1

Bu anket TOBB Ekonomi ve Teknoloji Universitesi Iktisat Boliimii yiiksek lisans
ogrencisi Aylin Ingeng tarafindan “Sinirda Karbon Diizenleme Mekanizmasi’nin
Tiirkiye'deki Firmalarin Yenilenebilir Enerjiye Yonelik Talep ve Davranislarina
Etkisini” Olgcmek amaciyla tasarlanmistir. Bu arastirma, karbon vergisinden
etkilenebilecek sirketlerin yesil enerjiye gecis konusundaki algilarini, potansiyel
davraniglarini ve tercihlerini analiz etmeyi amaglamaktadir. Sonuglar, yesil enerjiye
gecis siirecini kolaylastiracak ve firmalart tesvik edecek politika Onerileri yapmak
icin kullanilacaktir. Ankete iliskin verilen cevaplar sadece akademik arastirma
amaciyla kullanilacak ve yapilan analizin sonuglar1 kamuoyu ile paylasilacaktir,

ancak hicbir kimlik veya sirket bilgisi kamuoyuna sunulmayacaktir. Anketin

sagladig1 verilerle gerceklestirilecek ¢alismanin sonuclarin sizinle paylasilmasini

isterseniz, litfen en arka sayfaya iletisim bilgilerinizi yaziniz. Anket yaklasik

olarak 15 dakika siirecektir.

Genel Sorular

1- Sirket i¢erisindeki profesyonel pozisyonunuz nedir?

Sirket Yonetim Genel
et Kurulu ene Midiir | Mihendis | Uzman
Sahibi Uyesi Miidiir

2- Eger yenilenebilir enerji kullantyorsaniz elektrik tiiketiminizin yilizde olarak
ne kadar1 yenilenebilir enerjiden saglantyor?

0% | 25% | 50% | 75% | 100% | Diger

3- Asagidaki dnermeleri sirketiniz i¢in 1-5 arasinda degerlendiriniz.
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(1-Kesinlikle Katilmiyorum, 2-Katilmiyorum, 3-Nétr, 4-Katiliryorum, 5-
Kesinlikle Katiliyorum)

2053 yilina kadar yesil enerji kullanimimizi arttiracagiz.

2053 yilina kadar yenilenebilir enerji konusunda yatirimlarimizi
arttiracagiz.

2053 yilina kadar sirketimizin CO2 emisyonunu azaltacagiz.

2053 yilina kadar ¢aligmalarimiza ayni sekilde devam edecegiz
herhangi bir degisiklik olmayacak.

4- Sirketinizin iiretim siirecinde her giin ne kadar elektrik kullaniyorsunuz?

1-200 MWh
201-400 MWh
401-600 MWh
601-800 MWh
801-999 MWh
1000 MWh iizeri

5- Yillik iiretiminizin yiizde kagin1 ihrag¢ ediyorsunuz?

0-25% | 26-50% | 51-75% | 76-100%

6- Yillik {iretiminizin yiizde kagin1 Avrupa Birligi’ne ihra¢ ediyorsunuz?

0% | 25% | 50% | 75% | 100% | Diger

Demografik Sorular

I- Yasiniz
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2- Cinsiyetiniz

Belirtmek
Kadm | Erkek | Istemiyorum

3- Egitim Seviyeniz

_ On Yiksek
Ilkokul Ortaokul Lise Lisans | Yiksekokul Lisans | Lisans Doktora

4- Universite mezunu iseniz hangi béliimden mezun oldugunuzu liitfen yaziniz.

5- Mesleginiz

Elektrik & Ust
Makina | Elektronik | Cevre | Miihendis | Danigma Diizey Sirket Diger
Miih. Miih. Miih. (Diger) n Yonetici | Yonetici | Sahibi | (Belirtiniz)

Secim Deneyi Sorulari
Bu boliimde katilimciya iki farkli profil sunulmakta ve katilimcinin yenilenebilir
enerji kullanimi konusunda sirket adina karar verici oldugunu diistinerek bir profil

secmesi beklenmektedir. Profilin i¢inde 4 6zellik vardir.

1- Birinci 6zellik olan “fiyat farki”, normal enerji ile yenilenebilir enerji arasindaki
fiyat farkin1 kr/kwh cinsinden gostermektedir. Yenilenebilir enerji; giines, riizgar,
jeotermal, hidroelektrik, biyokiitle, hidrojen ve dalga enerjisi gibi dogal
kaynaklardan elde edilir. Fiyat farkinin daha iyi anlagilmasi agisindan asagidaki

ornegi inceleyebilirsiniz.

1 ton CO2
basina 6denecek . .- . ..
. . . Yenilenebilir | Yenilenebilir
S Yenilenebilir | ekstra elektrik .. ..
. - Nihai .. Enerjiye Enerjiye
Yenilenebilir .. Enerji & fiyati . o
o Enerji o . . - Gegilmezse | Gegilirse Ton
Enerji Fiyati . Nihai Enerji | (Yenilenebilir & -~
Fiyati . o . Odenecek CO2 Basina
(kr/KWh) Fiyat Farki | nihai enerji fiyat -
(kr/KWh) Karbon Saglanan
(TL/kWh) | fark: * sera gazi .
e Vergisi (TL) | Kazang (TL)
doniistim
katsayis1) (TL)
262,2851 245,3607 0,169244 304,94 1.470 1.165

Giinde 1000 MWh elektrik tiikketen bir firma varsayalim;

65



1 ton COz bagina
Odenecek ekstra Yenilenebilir Yenilenebilir Yenilenebilir enerjiye
i * giinliik 6denecek - e .
enerji fiyat farki * sera ckstra fiyat (TL) karbon vergisi fiyat1 | tiikketiminden elde edilen
gaz1 doniistim katsay1si) y (TL) kazang (TL)
(TL)
304,94 169.242 815.850 646.608

Bu firmanin yenilenebilir enerjiye ge¢gmesi durumunda elde edecegi kazang giinliik
646.608 TL dir.

2- Ikinci 6zellik olan “fiyat garantisi” yesil enerji fiyatlarinin gecerli oldugu siireyi
gostermektedir. Su an Tirkiye’de uygulanan Yesil Tarife kapsaminda elektrik

fiyatlar1 ii¢ ayda bir olacak sekilde glincellenmektedir.

3-Uciincii 6zellik “enerji karisim1”, yesil enerjiye geciste kullanilacak enerjinin %
olarak ne kadarinin yenilenebilir ne kadarin fosil yakitlar sonucu olan enerjiden
saglanacagini gostermektedir.

Dikkat!! Yakin gelecekte Tiirkiye’de de uygulamaya baslayacak Sinirda Karbon
Mekanizmast ile iirtinler iiretilirken saldig1 karbon miktara gore karbon vergisine

maruz kalacak.

4- Dordiincii ozellik “6deme secenegi” icin ii¢ adet farkli paket sunulmustur.
Paketlerle ilgili agiklama yapmadan once Yesil Tarife ve YEK-G mekanizmalarin
inceleyelim.

Enerji Piyasast Diizenleme Kurumu (EPDK) tarafindan belirlenen Yesil Tarife
uygulamasi kapsaminda enerji temin etmek isteyen tiiketiciler cevre dostu
yenilenebilir kaynaklardan tiretilen enerji kullanirlar ve fiyatlandirma olarak farkl
bir tarifeye maruz kalirlar. YEK-G Sistemi ile yenilenebilir enerji kaynaklarinin
kullaniminin yayginlastirilmas1 amaglanmaktadir. YEK-G sisteminde aktif olmak
isteyen katilmcilarin  “Yillik Katim Ucreti” olan 500 TL’yi &demeleri

gerekmektedir. Odeme paketleriyle ilgili detayli bilgiyi asagidaki tabloda

bulabilirsiniz.
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Ozellikler Paket A Paket B Paket C
(anlasmaya
Sistem Kullanim Bedeli 500 TL bagli olarak fiyat -
degisir)
Enerji Ticareti Olanag: - -
Ek Kullanim Siiresi - -

Paket A, yillik katilim ticreti olan 500 TL maliyete sahiptir.

Paket B, taraflar arasinda yapilan anlagmaya bagli bir sistem kullanim bedeli ve ek

kullanim siiresi sunmaktadir.

Paket C, sadece enerji ticareti olanag1 saglamaktadir.

Secimlerinizi yaparken liitfen bu a¢iklamalar1 goz 6niinde bulundurunuz.

Asagida yenilenebilir enerjiye gecis i¢in size sunulan iki profilden, 6zelliklerine ve

aciklamalarina dayanarak hangisini segersiniz?

1. Ozellikler Profil 1 Profil 2 Hicbiri
Fiyat Farki 83.2 kr 67.6 kr Yenilenebilir
enerjiye
Fiyat Garantisi 12 ay 12 ay gegmemeniz
. . %30 Yenilenebilir | durumunda ton
o
Enerji Karigimi %100 \éeml‘?neblhr Enerji & %70 Normal | basina 60-100
nelt Enerji EUR arasinda
Paket B Paket A bir k.ar.bon
- . i ) Paket Ozellikler Paket A Vergisi
Odeme Segenekleri e e Sistem Kullanm Bedeli | _S00TL ddeyeceksiniz.
G e
Tercih
2. Ozellikler Profil 1 Profil 2 Hicbiri
Fiyat Farki 8,5 kr 8,5 kr Yenilenebilir
Fiyat Garantisi 12 ay 12 ay enerjiye
%70 Yenilenebilir 0 . . gegmemeniz
Enerji Karigimi Enerji & %30 Normal 70100 Séenll.c?neblhr durumunda ton
Enerji nent basina 60-100
Paket C Paket A EUR arasinda
- . Ozellikler Paket C Ozellikler Paket A bir karbon
Odeme Seqeneklerl ;h,':].? TK,:,‘,I,::T):::;' u i:::, TKI::::;:):::::. 50? L V ergisi N
Ek Kullanim Stiresi Ek Kullanim Siiresi odeyeceksmlz.

Tercih
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3. Ozellikler Profil 1 Profil 2 Hicbiri
Fiyat Farki 101,4 kr 135,2 kr Yenilenebilir
Fiyat Garantisi 6 ay 3ay enerjiye
%350 Yenilenebilir %350 Yenilenebilir gegmemeniz
Enerji Karigimi Enerji & %50 Normal | Enerji & %50 Normal | durumunda ton
Enerji Enerji bagina 60-100
Paket C Paket A EUR arasinda
Odeme Seqenckleri | [smtiomman ™| | s W | v
Enerji Ticareti Olanag V] Enerji Ticareti Olanag - ..
Ek Kullanim Siesi Ek Kullanm Siresi odeyeceksiniz.
Tercih
4. Ozellikler Profil 1 Profil 2 Hicbiri
Fiyat Farki 33,8 kr 8,5 kr Yenilenebilir
Fiyat Garantisi 9 ay 3ay enerjiye
%350 Yenilenebilir %30 Yenilenebilir gegmemeniz
Enerji Karigimi Enerji & %50 Normal | Enerji & %70 Normal | durumunda ton
Enerji Enerji bagina 60-100
Paket A Paket A EUR arasinda
Odeme Segenckleri | sz Sort| | [t 5| | vergin
Enerji Ticareti Olanag1 - Enerji Ticareti Olanag - L.
Ek Kullanm Siiresi Ek Kullanim Siiresi 6deyeceksmlz.
Tercih
5. Ozellikler Profil 1 Profil 2 Hicbiri
Fiyat Farki 33,8 kr 33,8 kr Yenilenebilir
Fiyat Garantisi 12 ay 12 ay enerjiye
%350 Yenilenebilir %30 Yenilenebilir gegmemeniz
Enerji Karigimi Enerji & %50 Normal | Enerji & %70 Normal |durumunda ton
Enerji Enerji basina 60-100
Paket A Paket B EUR arasinda
= Ozellikler Paket A e Poket8 __ bir karbon
Odeme Segenekleri Sisem Kullaim Bedei|_S00TL . T Vergisi
E"requl(:f::r: g.];::.gl : Ek?u?i"fn'.m 2 odeyeceksiniz.
Tercih
6. Ozellikler Profil 1 Profil 2 Hicbiri
Fiyat Farki 8,5 kr 8,5 kr Yenilenebilir
Fiyat Garantisi 6 ay 9 ay enerjiye
%30 Yenilenebilir %70 Yenilenebilir gegmemeniz
Enerji Karigimi Enerji & %70 Normal | Enerji & %30 Normal |durumunda ton
Enerji Enerji bagina 60-100
EUR arasinda
.. échl:ilr(et APaketA mii}(et < Paket C bir k.a I:bOl’l
Odeme Segenekleri Sistem Kullanim Bedeli | 500 TL Sistem Kullamim Bedeli vergisi
Enerji Ticareti Olanag - Enerji Ticareti Olanag1 V] 6deyeceksini Z.

Ek Kullamim Siiresi

Ek Kullanim Siiresi

Tercih
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7. Ozellikler Profil 1 Profil 2 Hicbiri
Fiyat Farki 83,2 kr 101,4 kr Yenilenebilir
Fiyat Garantisi 6 ay 9 ay enerjiye
%50 Yenilenebilir %30 Yenilenebilir geegmemeniz
Enerji Karisim Enerji & %50 Normal | Enerji & %70 Normal |durumunda ton
Enerji Enerji bagina 60-100
EUR arasinda
Paket A Paket A bir karbon
. . Ozellikler Paket A Ozellikler Paket A ..
Odeme Se(}eneklerl Sistem Kullanim Bedeli | 500 TL Sistem Kullanim Bedeli | 500 TL VergISI
Enerji Ticareti Olanag - Enerji Ticareti Olanag - Odeyeceksil’llz.
Ek Kullanim Siresi Ek Kullanim Siresi
Tercih
8. Ozellikler Profil 1 Profil 2 Hicbiri
Fiyat Farki 83,2 kr 67,6 kr Yenilenebilir
Fiyat Garantisi 9 ay 9 ay enerjiye
%70 Yenilenebilir %350 Yenilenebilir gegmemeniz
Enerji Karigimi Enerji & %30 Normal | Enerji & %50 Normal | durumunda ton
Enerji Enerji bagina 60-100
Paket A Paket C EUR arasinda
. . Ozellikler Paket A Ozellikler Paket C blr karbon
Odeme Se(}eneklerl Sistem Kullanim Bedeli | 500 TL Sistem Kullanm Bedeli | - Vergisi
Enerji Ticareti Olanag - Enerji Ticareti Olanag: V] . ..
Ek Kullanim Siiresi Ek Kullanm Siiresi odeyeceksmlz.
Tercih

Yukaridaki yenilenebilir enerjiye gegis icin belirlenen 6zelliklerin profil se¢iminize

etkisini 1-6 arasinda kutucuklarda belirtilen bilgiler dogrultusunda degerlendiriniz.

(1: Hi¢c Onemli Degil, 2: Onemli Degil, 3: Kararsizim, 4: Onemli, 5: Cok Onemli, 6:

Degerlendirmede Gz Oniinde Bulundurmadim)

Fiyat Farki

Fiyat Garantisi

Enerji Karigimi

Odeme Segenekleri

Devlet Destek Mekanizmasi Sorulari
Bu boliimde, ihracatci firmalarin yenilenebilir enerji tiiketimine yonelmesine ve
olmak i¢in hiikiimetin

Ankette bes adet destek

karbon Odemelerini en aza indirmesine yardimci
iistlenebilecegi destek mekanizmalar1 Onerilecektir.

mekanizmasi sunulmustur.
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Bunlar sirasiyla vergi indirimi, édeme kolayligi, reklam faaliyetleri, pazarlama
aktiviteleri ve veri paylasimidir. Her biri yenilenebilir enerjiye gecisi tesvik etmek
amaciyla tasarlanirken vergi indiriminde firmalarin vergi yiikiinii azaltmak, 6deme
kolayliginda firmalarin yeni gegecekleri sistemde olusacak maliyetleri hafifletmek,
reklam faaliyetleri ile firmalarin bilinirligini ve prestijini arttiracak reklam
faaliyetleri yiiriitmek, pazarlama aktivitelerinde yenilenebilir enerjiye gecen
firmalarin birbirleri arasinda iletisimini gili¢lendirecek ve yeni is kanallar
kurmalarin1 saglayacak bir ziimre olusturmak, veri paylagiminda ise devlet
tarafindan saglanacak bilgi ve verilerin firmalarla paylasimi hedeflenmektedir.

Secimlerinizi yaparken liitfen bu a¢iklamalar1 goz 6niinde bulundurunuz.

Devlet tarafindan uygulanacak asagidaki destek mekanizmalarindan yenilenebilir

enerjiye gecis konusunda sirketinize destek olacagini diisiindiigliniizii se¢iniz.

(1: Kesinlikle Yararli, 2-Yararl, 3: Notr, 4: Yararsiz, 5- Kesinlikle Yararsiz)

Yenilenebilir enerjiye gecen firmalara devlet
tarafindan uygulanacak vergi indirimi (Yenilenebilir
enerjiye gecis yapan firmalara tesvik saglamak i¢in
normal enerji ile yenilenebilir enerji fiyatlar
arasindaki fark kadar saglanacak bir yillik vergi
indirimi)

Yenilenebilir enerjiye gecen firmalara saglanacak
0deme kolaylig1 (taksitle ddeme imkani)

Yenilenebilir enerjiye gecen firmalara 6zel reklam
faaliyetleri

(Devlet tarafindan desteklenen ve marka
gOriliniirligiini arttirmak amacrtyla diizenlenen reklam
faaliyetleri)

Yenilenebilir enerjiye gecen firmalar igin
olusturulacak pazarlama aktiviteleri (Yenilenebilir
enerjiye gecen firmalar arasinda olusturulacak 6zel bir
topluluk ve onlarin diizenledigi prestijli pazarlama
etkinlikleri)

Yenilenebilir enerjiye gecen firmalar arasinda
saglanacak veri paylasimi (Yenilenebilir enerjiye
gegen firmalar arasinda olusturulan network agt
sayesinde saglanacak veri paylasimi ya da yeni is
anlagmalar1 olanagi)

Yenilenebilir enerji ile normal enerji arasindaki fiyat
farkinin diisiik olmasi
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Cevre katki payindan kaynak tahsisinde bulunulmasi

Devlet destegi

Diger (Yukaridakilerin disinda yararl olacagim
diisiindiigiiniiz bir destek mekanizmasi varsa liitfen
belirtiniz.

Zaman Tercihi Sorular

Herhangi bir iirlinlin {iretim siirecinde ortaya ¢ikan tiim CO2 emisyonlar igin
karbon vergisi O0demesi yapilacaktir. Karbon vergisinin devreye girmesiyle
Tiirkiye’deki ihracat¢1 sirketlerin etkilenecegi ve yenilenebilir enerjiye gecis
taleplerinin artacagi ongoriilmektedir.

Bu boliimde, iklim degisikligi ve karbon saliminda bas rolde olan ve fiyat olarak
yenilenebilir enerjiden daha ucuz fosil yakittan iiretilen normal enerjiyi secerek
karbon vergisi yiiziinden daha yiiksek bir miktar 6deme se¢enegini mi yoksa su an
daha pahali olan yenilenebilir enerji kullanimi ile sonugta daha diisiik maliyet

secenegini mi tercih ettiginiz analiz edilecektir.

Secimlerinizi yaparken liitfen bu a¢iklamalar1 goz 6niinde bulundurunuz.
Asagidaki “Yenilenebilir Enerjiye Gegis Istekliligi” segeneklerinden sizin icin en
uygun olan kutucuklarn liitfen isaretleyiniz. (0% geg¢mek istemiyorum, %25 ge¢gmek

istiyorum, %50 geg¢mek istiyorum, %75 ge¢mek istiyorum, %100 ge¢mek

istiyorum)
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;eergli;zebﬂ“ ;eergli;zebﬂ“ Yenilenebilir Enerjiye Gegis Istekliligi
%zzlrigcseek ﬁfgtllllr: rfl:is;r’bon (Yenilenebilir enerjiye gegilmezse 6denecek olan vergi
ekstra clektrik | kadar uveulanacak miktar1 ve 6deme zamani konusunda belirsizlikler
fiyati (1 ton vergi m}i]lgtarl (ton vardir. Segimlerinizi yaparken liitfen bu durumu goz
CO2 basina) | basina) ontinde bulundurunuz.)
0% (Gegmek N N N 100% (gegmek
400 TL olursa istemiyorum) 25% | 30% | 75% istiyorum)
0% (Gegmek N N N 100% (gegmek
304.94 TL 500 TL olursa istemiyorum) 25% | 30% | 75% istiyorum)
’ 0% (Gegmek 259% | 50% | 75% 100% (gegmek
600 TL olursa istemiyorum) ’ ° ’ istiyorum)
0% (Gegmek N N N 100% (gegmek
700 TL olursa | istemiyorum) 25% | 30% | 75% istiyorum)

Anket burada sonlanmistir. Katiliminiz i¢in tesekkiir ederiz.

72




Evrak Tarih ve Sayisi: 03.03.2022-E.19827

T.C.
TOBB EKONOMI VE TEKNOLOJi UNIVERSITESI
Insan Arastirmalar1 Degerlendirme Kurulu

Sayr :E-27393295-100-19827 03.03.2022
Konu :2022-11 numarali bagvuru

Sayin Prof. Dr. Serdar SAYAN

Insan Arastirmalar1 Degerlendirme Kurulu'na etik yonden degerlendirilmek {izere sunmus
oldugunuz 2022-11 kayit numarali " Sinirda Karbon Mekanizmasinin (CBAM) Tiirkiye'deki
Firmalarin Yenilebilir Enerjiye Yonelik Talep ve Davramslar1 Uzerindeki Etkisi " bashigim
tastyan projeniz etik yonden uygun goriilerek onaylanmasina karar verilmistir.

Bilgilerinizi rica ederiz

Prof. Dr. Tayyibe Nur CAGLAR
Kurul Bagkani

Bu belge, giivenli elektronik imza ile imzalanmistir.

Belge Dogrulama Kodu :BSPOFOHOS Belge Dogrulama Adresi : https://www.turkiye.gov.tr/tobb-universitesi-ebys
Sogiitozii Caddesi No:43 06560 Sogiitozii/Ankara Bilgi igin: Nimet Zorlu
Telefon No:(0312) 292-4000 Faks No:(0312) 287-1946 Sekreter

e-Posta:bilgi@etu.edu.tr internet Adresi:www.etu.edu.tr
Kep Adresi:tobbetu@hs01.kep.tr

73



