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Abstract

In this study, the driving forces of energy demand in Tiirkiye's manufacturing industry
and their contribution to the decoupling between energy consumption and production
increase are analysed via LMDI-I and the Tapio decoupling index between 2003 and
2014. It was seen that while the increase in production was the main driver of the rise
in energy consumption, changes in the shares and energy intensities of sub-sectors also
influenced energy consumption significantly. In that regard, despite the increase in most
sub-sectoral shares, net structural impact contributed to reducing the energy demand. As
for the intensity effect, it is seen that in most manufacturing industries, there were
improvements at varying levels, and the final impact of these improvements on total
energy demand was different for each sector. In this regard, the first six sectors in which
changes in their sectoral shares and energy intensities had the most impact on total
energy demand were found to be basic metals, chemicals and chemical products, textiles,
other non-metallic mineral products, food, and rubber. Decoupling analyses showed that
the fabricated metal products sector was the only sub-sector in which there was a strong
decoupling. It was also found that decoupling occurred temporarily and was very limited
in the manufacturing industry. However, in three years (2005, 2008 and 2013), there was
a strong decoupling, with improvements in energy efficiency and changes in sectoral
distribution being the main contributors.
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Tiirkiye Imalat Sanayiinde Enerji Tiiketiminin Bir
Analizi

(2003-2014)

Oz

Bu calismada, Tiirkiye imalat sanayinde enerji talebindeki degisimin itici faktorleri ve
bu faktorlerin enerji tiikketimi ile iiretim artis1 arasindaki ayrigsmaya katkilar1 2003-2014
donemi i¢in LMDI-I ve Tapio ayristirma endeksi ile analiz edilmektedir. Caligmada,
iiretim artist ile Glgiilen aktivite etkisinin, enerji tiiketimindeki artisin temel itici giicii
oldugu bulunurken, enerji yogun sektorlerin sektorel paylari ve enerji yogunluklarindaki
degisimlerin de enerji talebini 6nemli 6l¢iide etkileyebildigi goriilmiistiir. Bu baglamda,
alt sektdrlerin ¢ogunun pay1 artmis olmasina karsin, net yapisal etki, enerji talebini
azaltic1 yonde olmustur. Yogunluk etkisine bakildiginda ise cogu imalat sanayinde farkli
diizeylerde iyilesmeler oldugu ve enerji verimliligindeki bu iyilesmelerin toplam enerji
talebi tlizerindeki nihai etkisinin her sektdr i¢in farkli oldugu goriilmektedir. Bu
dogrultuda, sektorel paylari ve enerji yogunluklarindaki degisimlerin toplam enerji
talebini en fazla etkiledigi ilk alt1 sektor ana metaller, kimyasallar ve kimyasal {iriinler,
tekstil, diger metalik olmayan mineral iiriinler, gida ve kauguk olmustur. Ayrisma
analizinde ise, gii¢lii ayrismanin oldugu tek alt sektoriin fabrikasyon metal tiriinleri
oldugu goriilmektedir. Ayrica imalat sanayinde ayrigmanin gecici ve ¢ok smirli oldugu
tespit edilmistir. Ancak ti¢ yilda (2005, 2008 ve 2013), tam bir ayrisma gergeklesmis
olup, enerji verimliligindeki iyilesmeler ve sektorel dagilimdaki degisiklikler buna ana
katki saglamigtir.

JEL Kodlar: C43, Q43, Q48

Anahtar Kelimeler: indeks ayristirma analizi, ayrisma analizi, LMDI, Tapio ayrisma
endeksi, imalat sanayi, enerji tiikketimi, WIOD
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1. Introduction

Amid the climate crisis we live in, it is widely recognised that economic policies
should be sustainable concerning climate impacts, material footprint and all other
ecological outcomes. In that regard, the necessity to make a shift to more renewable and
environmentally friendly energy resources from fossil fuels in pursuing economic
activities has already been acknowledged by countries and has given a place in the mid-
and long-term targets of many national and international energy and economic policies.

Given the high reliance on fossil fuels in energy consumption and import
dependency, meeting and securing energy demand has always been critical for Tiirkiye.
In 2022, the total share of coal, oil and gas in the primary energy supply was 82.7%, up
from 81.7% in 1990, and the domestic rate in primary energy sources declined from
47.9% to 32.2% in the same period. This is mainly due to the increasing weight of natural
gas replacing coal, biomass, and waste in the energy supply and the higher import rates
in the coal supply. The share of natural gas in the primary energy supply increased from
5.4% to 27.4%, and as of 2022, the import rate of natural gas was 99.3%. Similarly, in
coal supply, the import share increased from 27.2% to 54.7% in the same period, and
this was mainly due to the increase in hard coal, of which the import share rose to 96.5%
in 2022 from 68.1% in 1990 (MENR, 2024).

However, it is especially after the solid economic growth with a growing
population since the 2000s that Tiirkiye focused on increasing its domestic energy
resources, diversifying its oil and gas supply countries, and expanding its upstream oil
and gas activities to meet the increasing energy demand (IEA, 2021; Karagol et al., 2017,
Tastan, 2022). As these supply-side policies have been implemented, demand-side
measures promoting energy savings in both consumption and production activities have
also become increasingly important to manage energy consumption within the supply
constraints and slow down the growth in energy demand.

As the manufacturing industry accounts for over one-third of the total final
energy consumption in Tirkiye (MENR, 2024), this study aims to identify the main
factors driving changes in energy consumption within this industry and analyse the
decoupling performance in each sub-sector in the beginning of 2000s in which Tiirkiye
experienced high growth rates due to favourable internal and external economic
conditions. New financial reforms implemented following the banking crisis in 2001
were backed by the favourable international conjuncture and Tiirkiye’s official
candidacy status to the EU, leading to the increase in capital inflows resulting in
decreasing interest and exchange rates and increasing imports (Akcay & Giingen, 2019;
Orhangazi & Yeldan, 2021, 2023; Taymaz & Voyvoda, 2023). This period also
witnessed the emergence of sectoral incentives in policy documents after 2009 for high-
value-added products and strategic sectors in the manufacturing industry (Atiyas &
Bakis, 2015; Canbaz, 2019). In addition, the regulatory framework and policy strategies
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for energy efficiency were strengthened only after 2007 when the Energy Efficiency
Law (Official Gazette, 2007) was passed to ensure efficiency in energy use, prevent
energy waste, decrease the burden of energy costs on the economy and preserve the
environment. On the other hand, the following period, after 2013, was slightly different
in terms of weakening political stability and increasing interest and exchange rates, thus
having a limiting effect on the production activities in the industry. For this reason, in
the examination of production-related energy demand, focusing on this period where
there were favourable conditions for production activities such as having access to funds
with low cost and imports with low exchange rates and policy strategies to increase
energy efficiency and high value-added production has just started is considered
valuable in terms of providing an opportunity to make a comparison with the following
periods in which these conditions have changed to varying extents. In that regard, an
index decomposition analysis will be used together with a decoupling analysis to
examine the driving factors behind the change in energy demand of the manufacturing
industry and their contribution to the decoupling between energy consumption and
value-added growth covering the period between 2003 and 2014.

Despite the widespread use of index decomposition analysis in energy-related
studies, it has recently become popular in Tiirkiye for energy and emission analyses, and
relatively few studies have concentrated on energy consumption. Additionally,
combining index decomposition and decoupling is rare, and only two studies use them
together to analyse the driving factors of the changes in related aggregate and their
contribution to the decoupling process. To the best of the author’s knowledge, (Karakaya
& Ozgag, 2003) is the first to use index decomposition to analyse changes in Tiirkiye's
carbon emissions between 1973 and 1999. A similar study focusing on the
manufacturing sector was conducted by Yilmaz et al. (2016) covering 1980-2011. It is
found that the activity effect always contributed to the increase in energy consumption
apart from the economic crisis years 1994, 2001 and 2009. Similarly, energy intensity
contributed to the increase in the energy demand in 2000-2011, contrary to the previous
periods, due to the increase in energy intensity in cement, chemical-petrochemical, iron
and steel sectors as well as the contraction in production due to global economic crisis
and lack of strong energy efficiency. Structural effect is also found to have an increasing
effect on energy demand, albeit to a limited extent, due to the increase in the sectoral
shares of chemical-petrochemicals and cement sector. Amongst recent studies, Akyiirek
(2020) examines the manufacturing industry, including ten sub-sectors from 2005 to
2014. The study finds few structural changes, with increasing production and energy
intensity changes being the dominant factors affecting manufacturing energy
consumption. Tiirk6z (2021) analysed changes in national energy consumption across
three sub-sector details from 1970 to 2018. During this period, energy consumption
increased due to higher production but was offset by reductions in structural changes
and intensity changes. Ozsahin (2019) focuses on energy intensity changes in industry,
services, agriculture and industrial sub-sectors between 1960-2017 and finds that the
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biggest contribution to the increase in energy efficiency comes from the services and the
industry, whereas agriculture has a negative impact on energy efficiency. Moreover, in
the industry sector, basic metals and other manufacturing sectors which are energy
intensive are found to make the highest contributions to the changes in energy intensity
of the sector. In a study focusing on the methodological aspects regarding IDA, Yilmaz
Ataman (2022) analyses the change in energy consumption in production-related
activities for 2000-2014 as an illustrative example. It is found that the increase in energy
consumption is mainly caused by the activity effect, while the primary source of energy
saving is the energy intensity, which is mainly due to a significant reduction of 38% in
the manufacturing sector's energy intensity during the examined period. Among studies
focusing on the changes in energy-related carbon emissions in Tirkiye, Karakaya et al.,
(2019) applies the index decomposition analysis together with Tapio decoupling index
to examine the decompositions of CO2 emissions and decoupling performance between
emissions and growth from 1990-2016, finding that output and population increase are
the main driving forces throughout the whole period and there is either no decoupling or
weak decoupling indicating that Tiirkiye’s economic growth is not sustainable. Ozdemir
(2023) focuses on the carbon dioxide emission in electricity generation and uses index
decomposition and decoupling analysis together to analyse the CO2 emissions of the
electricity generation from fossil fuels from 1990-2020 and find that the main
contribution to the increase in emissions come from the activity effect and the weak
decoupling was the most frequent decoupling state in the analysed period.

In this regard, this study contributes to the literature by combining index
decomposition and decoupling analysis in analysing changes in energy consumption in
Tiirkiye's manufacturing industry. Additionally, in almost all studies, national energy
balance tables are the main source of energy data. This study will use the energy
accounts in the World Input Output Database (WIOD) as it sets a linkage between energy
data and economic activities.

In this sense, the first part of this study focuses on explaining the WIOD in detail
as this is the main data source of this study and the required improvements to overcome
some constraints to conduct the analysis. The second part explains the methodology, and
the following part shares the main findings. The last part is reserved for the summary
and further discussion of the findings.

2. Data

Decomposition and decoupling analysis of energy consumption in Tiirkiye
between 2003 and 2014 was performed mainly based on the 2016 Release of the WIOD
(Timmer et al., 2015) because of the unique sectoral classification alignment between
energy consumption and value-added data. In addition, to overcome certain restrictions
arising from the data construction in WIOD, TURKSTAT data (TURKSTAT, 2014,
2021) was used for complementary purposes.
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WIOD started as a project in 2009 to analyse global production networks and
their environmental linkages through the world input-output tables (WIOTS), which
consist of national input-output tables connected by bilateral international trade flows.
The second and the last version of the WIOD was released in 2016 and covers the period
from 2000 to 2014 for 28 EU countries and 15 other major countries (Genty et al. 2012,
Timmer et al. 2015, 2016).

Timmer et al. (2016) summarise the construction of WIOTSs in three stages:
Firstly, times series of national supply and use tables (SUTSs) are constructed based on
national accounts. WIOD 2016 release is solely based on the national accounts generated
by the 2008 System of National Accounts and follows the ISIC Rev.4 sector
classification for 2000-2014. In the next stage, imports are broken down by country of
origin and use category using bilateral trade statistics to create international SUTSs. In
the final stage, full WIOTSs are produced by integrating all countries and the rest of the
world. In the database, in addition to WIOTSs, two different satellite accounts are also
created: Socio-economic accounts (SEA) consist of data for production factors, and
environment accounts (EA) cover data associated with the environmental effects of
production activities.

SEA in the WIOD 2016 Release provides industry-level data on employment,
capital stocks, gross output, and value-added in millions of local currencies, both at
current and constant prices. However, Timmer et al. (2016) explain that since SUTSs at
basic prices for 2002 were used for Tiirkiye, and these tables were in SNA1993 and ISIC
Rev.3, required products and industries were later mapped to products/industries in ISIC
Rev.4. In the construction of external times series for Tiirkiye’s value-added data for
2000-2014; firstly, national accounts data by one-digit sectors (A to T) was retrieved
from TURKSTAT in SNA 2008, ISIC Rev. 4. However, in order to obtain value-added
data with two-digits sectors as in the 2002 SUT, shares from the 2002 use tables were
applied to the value-added data set for the entire period 2000-2014, leading to constant
shares of manufacturing sub-sectors in nominal data. Additionally, Gouma et al. (2016)
explain that when information on prices was limited, price deflators in WIOD 2016
release were estimated based on the information in WIOD 2013 release, and for the
period beyond 2009, they were extrapolated using GDP deflators from the UN National
Accounts statistics by seven broad sectors. Therefore, in the real value-added data,
constant sub-sectoral shares in the manufacturing industry are seen only between 2009-
2014. It is further stated that some industries (in manufacturing, C20 to C21 and C31 to
C33) were not further disaggregated due to the lack of required data at the time of data
construction. For this reason, in sub-sectoral disaggregation, “21-manufacture of basic
pharmaceutical products and pharmaceutical preparations” is embedded into 20-
Manufacture of chemicals and chemical products, and “33-Manufacture of repair and
installation of machinery and equipment” is embedded into 31 32 Manufacture of
furniture, other manufacturing.
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In order to overcome the issue of constant sub-sectoral share in the
manufacturing sector value-added data, the annual industry and services statistics of
TURKSTAT were applied as value-added at factor costs are produced in NACE Rev. 2
classification since 2009 (TURKSTAT, 2021) and time series produced according to
NACE Rev.1.1. were backcasted according to NACE Rev.2 for 2003-2009
(TURKSTAT, 2014). It should also be noted that some data are kept hidden in the value-
added at factor cost tables of TURKSTAT for confidentiality reasons. This was the case
for one sub-sector in manufacturing for 2009-2013. However, since there is only one
hidden sub-sector data at a two-digit level and it is embedded in the sum of sectors at a
one-digit level, this hidden data could be obtained by subtracting the sum of value-added
data of all other sub-sectors at two-digit levels in the manufacturing industry from the
value-added of the manufacturing sector at one-digit in each year between 2009-2013.
For this reason, the data set of value-added of manufacturing industries at factor costs
covering the period 2003-2014 could be used in improving the WIOD national tables
regarding sub-sectoral shares.

In the following step, these calculated shares were applied to the value-added
data of the manufacturing sector in WIOD. As these values were at current prices,
afterwards, nominal value-added in manufacturing sub-sectors were deflated with the
value-added price index, VA_PI (2010=100), provided in SEA in WIOD. By applying
the sub-sectoral value-added shares to the total manufacturing value-added in WIOD,
rather than directly using the TURKSTAT data, consistency between the socio-
economic and energy data classification in WIOD was maintained.

On the other hand, the EA of the WIOD 2016 Release (Corsatea et al. 2019)
covered data on energy and carbon dioxide emissions by industry and country for 2000-
2016 in a consistent way with the data classification of the SEA in WIOD 2016 Release.

EAs are created using extended energy balances produced by the International
Energy Agency (IEA), based on national energy balances reported yearly to the IEA.
However, there are some differences between these energy balances and the WIOD
energy accounts that have arisen from two main transformations. It is explained by
Corsatea et al. (2019) that energy balances are based on territory principles. In contrast,
national accounts, according to which WIOD energy accounts are established, are based
on residential principles. Thus, the first transformation includes adding activities of
residents who operate abroad and reducing those of foreign entities.

Additionally, data in energy balances is redistributed into related sectors based
on ISIC Rev.4/NACE Rev.2 classifications used in national accounts to establish a
relationship between energy and economic activity. For instance, energy used in road
transport is broadly categorised under this title in energy balance tables, regardless of
the agent that performs it, whereas in the WIOD energy accounts, the “road transport”
item is distributed among relevant economic agents, such as households and
transportation companies. By identifying and reconciling the differences between
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energy balances and SNAs, WIOD energy accounts aim to provide energy resources as
given in energy balances, but with the same definitions and classifications used in SNAs,
allowing a coherence and direct comparison between economic activity and energy
information. For these transformations, a program called GAMS was used, whose steps
are described in detail in (Corsatea et al. 2019; Genty et al. 2012).

Additionally, the energy data in WIOD energy accounts is provided in two
categories: gross energy use (in TJ) and emission-relevant energy use (in TJ). Gross
energy use includes the intermediate energy consumption by industries and equals the
sum of the intermediate consumption, final uses and exports. Different from gross
energy use, emission-relevant energy use does not cover the non-energy use of energy
commaodities (such as asphalt used for road building) as well as the input of energy
commaodities that are used for transformation (such as coal that is transformed into coke
and coke oven gas) to provide the direct link between energy use and energy-related
emissions (Genty et al., 2012). In this regard, energy data used in transformation from
one energy resource to another, such as coal used for power generation or crude oil used
in refineries in the production of petroleum products such as gasoline, diesel, etc., are
classified in relevant NACE Rev.2 sectors, such as electricity, gas, steam and air
conditioning supply or coke and refined petroleum products, in gross energy use data in
WIOD. On the other hand, in energy balance tables, these activities are not included in
total energy consumption and are reported separately. In this regard, as a consequence
of ensuring coherency between energy accounts and sectoral classification of economic
activities, there is a double counting of energy consumption in WIOD however, as the
analysis conducted in this study focuses on changes in total consumption of all energy
sources gross energy use (in TJ) is used in decomposition and decoupling analysis.

3. Methodology

In addition to looking at the descriptive analyses to examine the changes in
manufacturing energy consumption during this period, this study used the index
decomposition analysis (IDA) together with decoupling analysis to analyse the driving
factors of this change and explored the contribution of these factors to the decoupling
relationship between value-added growth and energy consumption in the manufacturing
industry.

4. Index decomposition analysis

IDA is a type of decomposition analysis that breaks down changes in an
aggregate indicator from the production perspective into its driving factors using a
simple mathematical formula based on index number theory (Ang & Zhang, 2000; de
Boer & Rodrigues, 2020). While the majority of the studies have focused on energy
consumption and energy related emissions, there have been other areas where IDA have
been used. He & Myers (2021) use index decomposition analysis along with material,
physical, and monetary flow concepts to identify and examine the factors driving



Ekonomi-tek, 13(1), 2024 9

demand for building materials in the UK. Similarly, Z. Wang et al. (2017) use index
decomposition to investigate the driving forces of the change in China’s material use.
Another field where IDA is being used has been tracking the energy consumption
efficiency trends at national and sectoral levels. In Odyssee-Mure project, in which
energy consumption and efficiency trends are being monitored, index decomposition
analysis is used to track the changes in energy consumption at national and sectoral level
in project countries (ODYSSEE-MURE, 2021). In addition to analysing the historical
trends, there have also been other studies where IDA is used for prospective analyses
and (Ang & Goh, 2019) provides a comprehensive review of 60 studies using IDA in
scenario analyses. In addition, there is also a vast literature focusing on its
methodological and theoretical aspects. Some of the notable works in this field include
(Ang, 2004b; Ang et al., 2009; Ang & Wang, 2015; Ang & Xu, 2013; de Boer &
Rodrigues, 2020; Roux & Plank, 2022; Shenning, 2020; Xu & Ang, 2014).

The IDA methods are generally classified into two different methods:!
decomposition methods based on Laspeyres index and decomposition methods based on
the Divisia index (Ang, 2004b). In each method, the relative contributions of the factors
to the energy-related aggregate of interest are measured differently. Methods linked to
Laspeyres index include Generalized Fisher Index (Ang et al., 2004), Conventional
Fisher Ideal Index (Liu & Ang, 2003), Shapley/Sun (Refined Laspeyres) Index (Sun,
1998) and Marshal Edgeworth Index (Reitler et al., 1987) methods whereas methods
linked to Divisia index include Average Mean Divisia Index (AMDI) (Boyd G. et al.,
1987; Boyd G. et al., 1988), Log Mean Divisia Index (LMDI)-1 (Ang et al., 1998; Ang
& Liu, 2001) and LMDI-II (Ang et al., 2003; Ang & Choi, 1997). All methods except
AMDI can provide perfect decomposition by leaving no residual and dealing with the
zero and negative values in the data set. However, the mathematical formula of methods
linked to Laspeyres Index gets complicated with the increase in the number of factors,
whereas in methods based on Divisia Index, mathematical formula remains the same
regardless of the number of factors taken into account in the analysis. For this reason,
the LMDI has been a widely preferred method in the majority of the studies in terms of
ease of use (Ang, 2004b). On the other hand, LMDI is also divided into two categories:
LMDI-I and LMDI-11. LMDI-I provides perfect decomposition at sub-category level
(Ang et al., 2009; Ang & Wang, 2015) and ensures consistency in aggregation, meaning
that results obtained at higher levels, e.g. country, are equivalent to the aggregation of
sub-category level decomposition results, e.g., industry or region (Ang & Liu, 2001).
This characteristic makes LMDI-1 particularly valuable for conducting
multidimensional and multilevel analyses (Ang & Wang, 2015).2 In this light, the
LMDI-I1 method is preferred over other methods due to its extensive usage, simple

1 Ang, (2004a) and Ang & Goh (2019a) provides a comprehensive examination for the historical development of
different IDA methods.

2 Multilevel IDA applications and the necessary transformation of formulae are explained in detail in (Xu & Ang,
2014), including its Appendix A-B.
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formula, and availability for multilevel analysis.®> With the aim of facilitating the
interpretation of results, the LMDI-I formula was used in its additive form.

The decomposition identity for the change in energy consumption in Tiirkiye,
following (Ang, 2005) is set up as:

i Ei
E=3¥[E = X0y . = Il 0si; (1)
E = Total energy consumption in the economy
Q = Total activity level (= }.; Q;)

S; = Activity share (Qi/Q) and

I; = Energy intensity of the related sector (Ei/Q,)
L

| represents various sectors, and m represents the total number of these sectors.
Energy consumption is measured in Joules, and the output level is in national currency
units.

The identity above helps in identifying the factors contributing to the changes in
total energy consumption (AE,,;) by dividing them into three categories. Firstly, the
changes in total production (AE,.;, activity effect) demonstrate the impact of output
changes on energy consumption. Changes in the shares of sectoral output
(AE:, structural effect) and changes in energy intensity (AE;,;, intensity effect) reflect
the role of structural and energy intensity changes in overall energy consumption
change.

Following Eg. (1), total energy consumption change in additive analysis is
demonstrated as follows:

AEtor = ET — E° = AEgee + AEsy + AEjy: (2)

To identify the contribution of each of these components, the LMDI-1 formulas
below are used:

_ym T R0 A" _ vm B[ -E] QT
AE por = X" L(E;,E) In (Qo) = 2i ET—InE? In (Qo) @)
_ym T 0 i _ vm_ E -E i
A Esrg = XL (ELED) In(3n) = S irips In (3o @
i EF-E? LT
AE vy =X L(E]ED) 1n(,7)= Z?mln(;—o) (5)
i i i I

Looking at the structure of the formula in detail, it can be seen that the activity
impact is equivalent to the effect of the change in total production weighted by the
sectoral changes in energy consumption. Thus, it shows the impact of changes in total
value-added rather than sectoral value-added on total energy demand. Similarly, the
structural effect shows the impact of changes in sub-sector shares on the total energy
consumption rather than the structural changes in each sub-sector.

3 (Ang, 2015) offers a comprehensive guide in method selection among 8 different LMDI formulae.
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5. Decoupling analysis

While the introduction of the notion of decoupling goes back to the 1970s (Meyer
& Rowan, 1977), it was first used in environmental studies by Z. Zhang (2000) and later
recognised as an indicator by the OECD in 2002 (OECD, 2002). OECD (2002) defines
the term as breaking the link between “environmental bads” and “economic goods”, and
this target had an essential role in its Green Growth strategy (OECD, 2011). In this
period, the linkage between economic growth and environmental outcomes was repeated
in different roadmap documents and decoupling economic growth from environmental
degradation became a target in the Sustainable Development Goals. The 8%
Environmental Action Programme of the European Union covers the period to 2030,
and significantly reducing the environmental and climate pressures arising from the
economic activities of the Union is among the priority objectives of the programme (EU,
2022).

As a concept, decoupling has many dimensions. Firstly, OECD (2002) divides
decoupling into two sub-stages as absolute and relative decoupling; absolute decoupling
indicates the stage when the environment-related variable remains constant or decreases
while the economic driving factor is increasing, whereas relative decoupling is used to
describe a situation where both variables grow, but the growth rate of environment-
related variable is lower than that of its economic driving factor. Another dimension of
the decoupling relates to environmental variables in the focus of interest. In that regard,
a distinguishment is made between resource use and ecological impacts (Forster et al.
2013). Resource decoupling indicates the decoupling of economic activity from the
amount of resource used, such as energy, soil, water, or other natural assets. Impact
decoupling, however, indicates the decoupling process from environmental impacts,
including CO2 and greenhouse gas emissions, waste, pollution or biodiversity loss.
Finally, the period of decoupling emerges as an essential factor in the evaluation of the
outcome of growth-oriented policies and from the ecological perspective, the required
and targeted version of decoupling is the permanent one indicating the continuous
decrease in, or at least, decreasing growth rate of the environmental variable while
economic activity continues to grow (Parrique et al. 2019).

While various methods are used to calculate decoupling, two main indicators
have been widely used: (OECD, 2002) and (Tapio, 2005). Decoupling factor, &o,
introduced by the OECD (2002), is based on the growth rate of environment-related
intensity and is described as:

g, = 1 — Decoupling Ratio (DR) (6)

Where DR equals to:

(EP/DF)end of period
DR = 7
(EP/DF)start of period ( )

in which EP refers to Environmental Pressure and DF refers to the Driving Force.
Decoupling occurs if ¢,> 0 as the EP/DF, environment-related intensity,
decreased at the end of the period leading DR < 1; on the other hand, ¢, < 0 refers to

zero or negative decoupling as DR > 1 since the EP increases with same or higher rates
than the DF. Basically, ¢,, indicates that there is decoupling when environment-related

11
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intensity decreases and negative decoupling if the intensity increases or does not change.
It does not distinguish if there is an absolute or relative decoupling.

Tapio (2005), on the other hand, introduced eight decoupling categories
depending on the value of the decoupling index, &;. This index was initially developed
to analyse the relationship between the output growth and road traffic volumes as well
as CO2 emissions from transport in 15 European countries but then found a wide
application area in many studies. g, shows the economic driving factor elasticity of the
environment-related factor. In that regard, following the above notation used in IDA, it
can be described as the output elasticity of energy consumption as follows:

& = %AE/%AQ = % (8)

As seen in Table 1 there are eight “logical possibilities” of decoupling (Tapio,
2005): “Strong decoupling”, “weak decoupling”, “expansive coupling”, “expansive
negative decoupling”, “recessive decoupling”, “recessive coupling”, “weak negative
decoupling” and “strong negative decoupling”. Strong decoupling (SD) refers to an
absolute and most ideal decoupling state where energy consumption shows a downward
trend despite the increase in economic activity. Weak decoupling (WD), on the other
hand, describes a relative decoupling state in which energy consumption increases along
with the increase in the economic activity but with a lower growth rate. The third
category of decoupling is named as recessive decoupling (RD) as energy consumption
decreases at greater rate than output.

Under the state of coupling, energy consumption and output change at the same
level; however, to avoid the overinterpretation of slight changes, a +/-20% variation of
the elasticity values around 1.00 is still accepted as coupling and depending on the
direction of the change; this state is called as expansive or recessive coupling. In other
words, if coupling occurs while economic activity is increasing, it is named as expansive
coupling (EC), whereas if it is observed in an economic contraction period, it is named
as recessive coupling (RC) (Tapio, 2005).

Negative decoupling is also divided into three sub-categories. Being the least
preferred state of negative decoupling, strong negative decoupling (SND) refers the
increase in energy consumption while economic activity declines. Expansive negative
decoupling (END) is the second least preferred scenario in which the energy
consumption growth rate is faster than economic growth. Under the weak negative
decoupling (WND) state, the decline in economic output is faster than the decline in
energy consumption.

12



Ekonomi-tek, 13(1), 2024 13

Table 1. The criteria for categorizing decoupling

Total output
(activity)change ~ Energy consumption change  Decoupling elasticity = Decoupling category

AQ AE (&)
(+) ) ) Strong Decoupling
(SD)
(+) (+) 0-0.8 Weak Decoupling
(WD)
(+) (+) 0.8-1.2 Expansive Coupling
(EC)
(+) (+) >1.2 Expansive Negative
Decoupling (END)
) ) >1.2 Recessive Decoupling
(RD)
) ) 0.8-1.2 Recessive Coupling
(RC)
() ) 0-0.8 Weak Negative
Decoupling (WND)
) (+) ) Strong Negative
Decoupling (SND)

Source: Tapio (2005)
In addition to these methods, other methods have been proposed to analyse the

decoupling conditions. Amongst them H. Wang et al. (2013), examines the three
different (absolute, relative and -non) states for decoupling domestic extraction, energy
use and sulphur dioxide emissions from output growth in China and Russia based on a
new pair of decoupling indicators introduced by Lu et al. (2011) in a study published in
Chinese. Grand (2016) compares these three different decoupling indicators and finds
that there are 13 different “logical cases” of decoupling, and each indicator covers only
some of them.

Other studies also focused on integrating the IDA with the decoupling method
to see the contribution of each driving factor to the decoupling period. While most of
these studies apply the Tapio decoupling index, combination of decomposition and
decoupling analyses are basically conducted with two different ways. In one group
including but not limited to (Diakoulaki & Mandaraka, 2007; Song & Zhang, 2017; W.
Wang et al. 2013; M. Zhang & Wang, 2013; Y.-J. Zhang & Da, 2015), the initial
decoupling index is revised and decoupling between the energy consumption/carbon
emissions arise from the non-economic growth-related reasons and energy
consumption/carbon emissions arise from the economic growth-related reasons is
analysed. Whereas in another group of studies such as (Engo, 2021; Karakaya et al.,
2019; Ozdemir, 2023; M. Zhang & Wang, 2013; Y.-J. Zhang & Da, 2015) Tapio
decoupling index is decomposed into driving factors through IDA in order to see the
contribution of each of these factors to decoupling.

With the aim to examine the relationship between driving factors of energy
consumption with decoupling states, in this study, LMDI-1 and Tapio decoupling index,
et, Will be integrated as below following the second group of studies and in that regard,
integrating the Eq.2 to Eq. 8 gives the decomposition of Tapio decoupling index,
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AEstr/E AEint/E

— %AE — AE/E — (AEact+ AEstr‘l'AEint)/E — AEact/E
& /%80 = 3070 20/0 a0/0 T a0/0 T aese ©)
€& = Eqct T Estr T Eint (10)

where &,.¢, &tr Eme illustrates the contribution of each driving factor, namely
activity effect, structural effect, and intensity effect, to the Tapio decoupling index.
Moreover, when AQ > 0, in other words, in times of economic growth, the smaller
contribution values indicate a more significant contribution to the decoupling process of
energy consumption from economic growth. Whereas if the economic activity is
downscaling and AQ < 0, the more significant contribution values indicate a greater
contribution to decoupling.

6. Analysis results

Before presenting the results of the decomposition and decoupling analyses for
the change in energy consumption of the manufacturing sector between 2003 and 2014,
some descriptive statistics are provided.*

Figure 1 depicts the decreasing energy intensity of the manufacturing sector
between 2000-2014. It is seen that while energy intensity increased in the first two years,
there was a continuous decline, except for the slight increases that occurred in 2009 and
2012. Consequently, the total increase in sectoral energy demand was limited to 436.5
thousand TJ due to the 38% decrease in sectoral energy intensity in the entire period.
The reduction in energy intensity was even higher between 2003 and 2014, equalling
42% and leading to a weak decoupling between energy consumption and production
increase as the & manufacturing €quals 0.14.

Figure 1. Changes in real value-added and energy intensity of the manufacturing sector
2000-2014
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Source: Corsatea et al. (2019), Timmer et al. (2015) and TURKSTAT (2014, 2021)

4 A scatterplot presenting the relation between energy intensity and value added in manufacturing industry in this
period is provided in Appendix A.
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Table 2 shows the sub-sectoral energy consumption (in columns A) and their shares (in columns
B) in the manufacturing sector in 2003 and 2014 as well as their changes in this period (in
column C). In addition, sub-sectoral shares in energy consumption change in the manufacturing

sector are given in column D.

Table 2. Energy consumption change in manufacturing sector, 2003-2014

2003 2014 2003-2014
ETot % ETot % % AE_Tot %
Shares Shares Shares
(A) in (A) in © in
ETot ETot AETot
_ (B) (B) (D)
Manufacturing Energy 2,161,550 2,450,749 13%
Consumption
Coke and refined 1,196,229 | 55.30% | 1,027,419 | 41.90% |  -14% -58%
petroleum products
Basic metals 286,310 13.20% 429,846 17.50% 50% 50%
Chemicals and chemical 165,905 | 7.70% | 167,746 | 6.80% 1% 1%
products
Textiles, wearing apparel 142,761 | 6.60% | 154,792 | 6.30% 8% 4%
and leather products
Other non-metallic 119,551 | 550% | 253,043 | 10.30% 112% 46%
mineral products
Food products, beverages 68,310 | 3.20% | 94,02 | 3.80% 38% 9%
and tobacco products
Rubber and plastic 54240 | 250% | 131,644 | 5.40% 143% 27%
products
Wood and of products of
wood and cork, except
furniture; manufacture of 31,710 1.50% 36,110 1.50% 14% 2%
articles of straw and
plaiting materials
Paper and paper products 23,050 1.10% 30,050 1.20% 30% 2%
Fabricated metal products,
except machinery and 19,596 0.90% 16,392 0.70% -16% -1%
equipment
nMg“éh'”ery and equipment 15137 | 0.70% | 26,061 | 1.10% 72% 4%
Motor vehicles, trailers 15026 | 070% | 31405 | 1.30% 109% 6%
and semi-trailers
Furniture; other 9,755 050% | 26128 | 1.10% 168% 6%
manufacturing
Electrical equipment 4,872 0.20% 7,829 0.30% 61% 1%
Printing and reproduction 4,150 0.20% | 8570 | 0.30% 107% 2%
of recorded media
Other transport equipment 2,720 0.10% 5,912 0.20% 117% 1%
Computer, electronic and 2,229 0.10% | 3,700 | 0.20% 66% 1%
optical products

Source: Corsatea et al. (2019)

Notes: The given values for energy consumption are in thousands of TJ.
* Includes also the manufacture of basic pharmaceutical products and pharmaceutical preparations.
** Includes also the repair and installation of machinery and equipment.
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It is seen that the five largest energy-consuming sub-sectors that are coke and
refined petroleum products, basic metals, chemicals, textile and other non-metallic
mineral products, remained the same in this period; however, their share in total
manufacturing energy demand declined from 88.4% in 2003 to 82.9% in 2014. It is also
noticeable that the most significant share in total manufacturing energy demand belongs
to the manufacture of coke and refined petroleum products in both years. However, the
energy consumption of this sector decreased by 14%, resulting in a parallel decline in
the sectoral energy consumption share from 55.3% to 41.9%. However, the magnitude
of the sector's energy consumption led the manufacture of coke and refined petroleum
products to have the largest share in the change in total energy demand with -%58.

The second biggest energy-consuming sub-sector was the manufacture of basic
metals in 2003, having a share of 13.2% in total demand. With a 50% increase in energy
consumption, equalling to the most significant increase in absolute terms during this
period, its weight rose to 17.5% in 2014. Iron and steel production, the most significant
energy-consuming sub-sector in national energy balance tables, falls into this sub-
sectoral group. On the other hand, in chemicals and chemical products, the increase in
energy consumption stayed quite limited, and the sector’s share in energy consumption
decreased from 7.7% to 6.8%. A similar decrease occurred in textile production, and
despite the 8% increase in sub-sectoral energy demand, the weight of this sub-sector in
manufacturing energy consumption decreased from 6.6% to 6.3%, and it became the
fifth largest energy-consuming sector in 2014. At the same time, the manufacture of
other non-metallic mineral products, including cement production, became the third
largest energy-consuming sub-sector in 2014, increasing its share in manufacturing
energy consumption to 10.3% as a result of a 112% increase in its energy demand during
this period. Additionally, this sector had the third largest share (%46) in total change in
the manufacturing energy demand. Aside from these five sectors, rubber and plastic
products emerged as another important energy-consuming sub-sector, increasing their
share from 2.2% in 2000 to 5.4% in 2014.

Similar to the most significant energy-consuming sectors, there has not been a
considerable change among the five least energy-consuming sectors except the
manufacturing of furniture and other manufacturing activities in which the energy
consumption almost tripled, increasing from 9.7 thousand TJ in 2000 to 26.1 thousand
TJ in 2014 and thus the sector’s share in manufacturing energy demand rose to over 1%.
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Figure 2. Sub-sectoral distribution of real value-added in the manufacturing sector
in 2003
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Source: Timmer et al., (2015)

Even though there has not been a considerable change in the sub-sectoral
distribution of energy consumption in the manufacturing sector, there seems to be a
slight shift in its production structure in this period. Similar to the most significant
energy-consuming sectors, there has not been a considerable change among the five least
energy-consuming sectors except the manufacturing of furniture and other
manufacturing activities in which the energy consumption almost tripled, increasing
from 9.7 thousand TJ in 2000 to 26.1 thousand TJ in 2014 and thus the sector’s share in
manufacturing energy demand rose to over 1%.

Figure 2 and Figure 3 demonstrate the sub-sectoral distribution of real value-
added produced in the manufacturing sector in 2003 and 2014, respectively. Although
the two most prominent industries, textile and food products, remained the same, their
total share in manufacturing value-added decreased from 38,5% to 30,7% in this period.
In contrast, the total percentage of these sectors in manufacturing energy demand
slightly increased from 9.8% to 10.2%.

On the other hand, value-added in other non-metallic metal products increased
more than two times, in parallel to the increase in its energy demand. Its share rose from
6.9% to 8%, leading the sub-sector to have the third largest share in the manufacturing
sector. A more significant upward shift also occurred in fabricated metal products
manufacturing as its share increased from 4.8% to 7.4%. The industry became the fourth
largest sub-sector in 2014 while its energy consumption decreased. On the other hand,
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because the increase in the value-added in basic metals and chemicals stayed limited,
their share fell from 9.3% and 8.5% to 7.8% and 6.9%, despite the increase in the energy
demand for basic metals during this period. At the same time, there were considerable
increases and, thus, changes in both the value-added and composition of other sectors.
Amongst them, similar to the rise in its energy demand, the value-added of rubber and
plastic products almost doubled, and its weight increased from 4.6% to 5.8%. Similarly,
value-added produced in the manufacturing of wood and of wood products along with
paper and paper products almost tripled. The total share of these two sub-sectors in
manufacturing value-added increased from 2.4% to 4.2%. Value-added in other
transport equipment also raised more than four times, and its share increased from 0.6%
to 1.6% in this period. Aside from this, the weight of coke and refined petroleum
products considerably decreased from 3.1% in 2000 to 0.8% in 2014, resulting in a
higher decrease (51%) than its energy demand (14%). As a result, in contrast to the
stagnant structure of energy consumption in the manufacturing sector, its value-added
distribution changed.

Figure 3. Sub-sectoral distribution of real value-added in the manufacturing sector
in 2014
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The fact that the change in the sub-sectoral distribution of value-added in the
manufacturing sector differs from the change in the sectoral composition of
manufacturing energy consumption can be explained by different improvements in the
energy intensities of sub-sectors. The impact of changes in sub-sectoral value-added
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shares and energy intensities, as well as the change in total value-added of the
manufacturing on the manufacturing energy demand, is illustrated in Figure 4.

In this period, the total value-added of the sector increased by 96%, and the
impact of this increase on the total energy demand of manufacturing equals 1.58 million
TJ, more than five times the actual increase. On the other hand, while energy intensity
decreased in most of the sub-sectors during this period, the total energy intensity impact
had an increasing effect on sectoral energy demand, equalling 333.96 thousand TJ. This
impact mainly originated from the increase in the energy intensity of coke and refined
petroleum products, as shown in Table 3. A 75.3% increase in sub-sectoral energy
intensity led to a 622.9 thousand TJ increase in energy demand, equalling more than two
times the manufacturing sector's total increase in energy consumption.

It is also seen that structural impact was the only contributor to the reduction in
energy demand. Without any change in the weights of sub-sectors in manufacturing
value-added, the total amount of energy consumption increase would be more than five
times higher than the actual level. Similarly to the intensity effect, the main components
of the structural effect came from the decrease in the sectoral share of coke and refined
petroleum products, leading to a reduction of 1.54 million TJ in energy consumption.

Figure 4. Decomposition of the change in the energy consumption of manufacturing
sector, 2003-2014
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Source: Author’s own calculations based on data retrieved from Corsatea et al. (2019), Timmer et al.
(2015) and TURKSTAT (2014, 2021).

Table 3 provides a detailed breakdown of the structural and intensity effects, with
the first column (A) showing the percentage change in the sector's value-added and the
second column (B) showing the change in the sectoral energy consumption in percentage
form. The third column (C) displays the percentage change in sectoral value-added
shares for calculating structural effect in index decomposition analysis. The next column
(D) shows the structural effect (AE_Str) associated with a specific sub-sector, and the
sum of these effects gives the overall structural effect. The following column (E) gives
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the percentage contribution of each sector's structural impact on the total change in
manufacturing energy demand, showing how much each sector's share change
contributes to the overall change in energy demand for manufacturing. Column (F)
displays the percentage change in sectoral energy intensity, while column (G) presents
the sectoral contributions to the total intensity effect in the analysis. The last column (H)
indicates the percentage contribution of each sector’s energy intensity impact on the
change in total manufacturing energy demand.

Table 3. Components of structural and intensity effects in manufacturing energy
demand change, 2003-2014

Ch;/r:ges % . % .
% % in Contribution % Contribution
2003-2014 Change AZ Str to AZ tot Changes AZ Int to A£ Tot
. AZ Tot  Sectoral -
in VA VA through inEl through
Shares AZ Str AZ Int
G (B8) © (D) (E) (F) (©)] (H)
Food products, 60.7% 37.8% -17.9% -15.9 -5.5% -14.3% -12.4 -4.3%
beverages and tobacco
products
Textiles, wearing 52.9% 8.4% -21.8% -36.6 -12.7% -29.1% -51.2 -17.7%
apparel and leather
products
Wood and of products of 246.4% 13.9% 77.0% 19.3 6.7% -67.1% -37.7 -13.0%
wood and cork, except
furniture; manufacture
of articles of straw and
plaiting materials
Paper and paper 222.8% 30.4% 64.9% 13.2 4.6% -59.6% -23.9 -8.3%
products
Printing and 78.4% 106.5% -8.8% -0.6 -0.2% 15.7% 0.9 0.3%
reproduction of recorded
media
Coke and refined -51.0% -14.1% -75.0% -1536.6 -531.3% 75.3% 622.9 215.4%
petroleum products
Chemicals and chemical 59.9% 1.1% -18.3% -33.7 -11.7% -36.8% -76.5 -26.4%
products*
Rubber and plastic 144.9% | 142.7% 25.1% 19.6 6.8% -0.9% -0.8 -0.3%
products
Other non-metallic 127.7% 111.7% 16.4% 27.0 9.3% -7.1% -13.0 -4.5%
mineral products
Basic metals 64.3% 50.1% -16.1% -61.8 -21.4% -8.6% -31.8 -11.0%
Fabricated metal 204.8% -16.4% 55.8% 8.0 2.7% -72.6% -23.2 -8.0%
products, except
machinery and
equipment
Computer, electronic 61.9% 66.0% -17.3% -0.6 -0.2% 2.5% 0.1 0.0%
and optical products
Electrical equipment 170.2% 60.7% 38.1% 2.0 0.7% -40.5% -3.2 -1.1%
Machinery and 212.0% 72.2% 59.5% 9.4 3.2% -44.8% -12.0 -4.1%
equipment n.e.c.
Motor vehicles, trailers 143.5% 109.0% 24.4% 49 1.7% -14.2% -34 -1.2%
and semi-trailers
Other transport 390.4% 117.4% 150.6% 3.8 1.3% -55.7% -3.4 -1.2%
equipment
Furniture; other 131.6% 167.8% 18.4% 2.8 1.0% 15.6% 24 0.8%
manufacturing**
Total Effects ((Str.& Int.) -1575.8 334.0

Source: Corsatea et al. (2019)

Notes: The given values for energy consumption are in thousands of TJ.

* Includes also the manufacture of basic pharmaceutical products and pharmaceutical preparations.
** Includes also the repair and installation of machinery and equipment.
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Despite the limited weight of coke and refined petroleum products in
manufacturing value-added as shown in Similar to the most significant energy-
consuming sectors, there has not been a considerable change among the five least
energy-consuming sectors except the manufacturing of furniture and other
manufacturing activities in which the energy consumption almost tripled, increasing
from 9.7 thousand TJ in 2000 to 26.1 thousand TJ in 2014 and thus the sector’s share in
manufacturing energy demand rose to over 1%.

Figure 2 and Figure 3, since it is the most energy-intensive sub-sector and
constitutes almost half of the energy demand of manufacturing activities, the changes in
its energy intensity and weight in total manufacturing value-added affected all the
driving factors of energy change significantly and had a comparatively much more
significant impact than the same changes in other sectors. Including coke and refined
petroleum products produced by the coke ovens and oil refineries, this sector is one of
the main components of double counting of energy resources in WIOD energy accounts.
In the national energy balance tables, this sector is given a place in the transformation
section where the conversion of primary energy resources into secondary fuels are
shown. For this reason, it is considered beneficial to decompose the changes in other
manufacturing sub-sectors this time to have a clear understanding of the driving factors
of energy consumption change by excluding this sector.

Figure 5. Decomposition of the change in the energy consumption of other
manufacturing sector, 2003-2014
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AE_Act 814,04
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Source: Author’s own calculations based on data retrieved from Corsatea et al. (2019), Timmer et al.
(2015) and TURKSTAT (2014, 2021).

It is seen in Figure 5 that by eliminating the impact of changes in the
manufacturing of coke and refined petroleum products, the magnitude of the activity and
structural impacts lowered considerably, whereas the intensity impact became the most
dominant driving factor contributing to the reduction in the total energy demand of other
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manufacturing activities. Between 2003 and 2014, the activity impact related to the
increase in the value-added of the other manufacturing activities was equalling 814
thousand TJ, almost two times (178%) of the actual change in energy demand. The
decreasing impact of structural change on total energy consumption change declined to
67.1 thousand TJ, equalling 15% of the total change in energy consumption. On the other
hand, although the decrease in total energy intensity of other manufacturing activities
was only 26%, and the decoupling was weaker as the value of the decoupling index gother
manufacturing Was higher (0.52) than emanufacturing (0.14); the energy intensity had a decreasing
impact on total energy demand amounting to 289 thousand TJ, more than half of the
total change (63%).

Looking at the other sectors in Table 3, it is observed that a decrease in a sector's
weight in total value-added leads to a reduction in total energy consumption. In contrast,
increases in the sectoral shares always have an impact of increasing the total energy
consumption even if there is a strong decoupling in that sector. However, the magnitude
of these impacts (in an increasing or decreasing way) depends on not only the level of
changes in sectoral shares but also the weight of this sector in total energy demand and
its energy intensity. Aside from the coke and refined petroleum products, the weight of
six sub-sectors (food products, textile, printing and reproduction, chemicals, basic
metals and computer, electronic and optical products) in manufacturing value-added
decreased. Even though the decline in the value-added share was similar to each other
in some sub-sectors, its impact on manufacturing energy demand varied considerably.

Amongst these sub-sectors, the most significant decline in the sectoral share
occurred in textile, equalling 21.8% and leading to a reducing impact on manufacturing
energy demand, equalling 36.7 thousand TJ, or -12.7% of total change. Another decline
happened in the share of chemicals and chemical products with 18.3%, creating a
reducing structural impact of 33.7 thousand TJ, or -11.7% of total change. On the other
hand, in sub-sectors of food products, beverages and tobacco products along with the
computer, electronic and optical products, sectoral shares declined at a similar rate,
17.9% and 17.3%. Still, their reducing contribution to total change was 15.85 thousand
TJ (-5.5%) and 0.6 thousand TJ (-0.2%), respectively. Additionally, the reduction in the
sectoral share of printing and reproduction of recorded media was 8.8%, but its impact
on the energy demand change was 0.6 thousand TJ, similar to the structural impact
caused by the computer, electronic and optical products. In basic metals sectors, the
decline in the sectoral value-added share was limited to 16.1%, but its reducing
contribution to the energy demand of the manufacturing sector was considerably high,
equalling 61.8 thousand TJ, or -21.4%.

Accordingly, the highest increase in the value-added share occurred in the sub-
sector of other transport equipment, with 150.6%. Still, the impact of this increase was
limited to an increase of 2.8 thousand TJ in energy demand or 1% of total change. The
second largest increase occurred in the wood and of wood products with 77%, and the
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impact of this increase was 19.3 thousand TJ or 6.7% of the total change in energy
demand. In paper and paper products, the increase in the sectoral value-added share was
64.9%, and its sub-sectoral structural impact was an increase of 13.2 thousand TJ,
equalling 4.6% of total energy demand. The increase in the sectoral value-added shares
of machinery and equipment as well as fabricated metal products was similar to each
other with 59.5% and 55.8%, and the sub-sectoral structural impact of these increases
equalled 3.2% and 2.7% of the total change in energy consumption; equalling 9.4
thousand TJ and 7.9 thousand TJ, respectively. The increase in the weight of electrical
equipment in manufacturing value-added was 38.1%, causing an increase of 2 thousand
TJ in manufacturing energy demand. While there was a similar increase in the sectoral
value-added shares of motor vehicles and rubber and plastic products, the impact of these
increases varied and was realised as 4.9 thousand TJ (1.7%) and 19.6 thousand TJ
(6.8%), respectively. Similarly, an 18.6% increase in the weight of furniture and other
manufacturing activities led to a rise in sub-structural impact on energy demand,
equalling 2.8 thousand TJ or 1%. In contrast, a 16.4% increase in the value-added weight
of other non-metallic mineral products led to 27 thousand TJ increase in manufacturing
energy consumption, equalling 9.3%.

In this regard, while the weight of 10 out of 16 other sub-sectors in manufacturing
value-added increased, the total impact of this increase on energy demand change was
less than the total impact of the reduction in the weight of six sub-sectors. Thus, the net
structural impact of all changes in the sectoral value-added shares was a reduction in the
manufacturing energy consumption, equalling 67.1 thousand TJ when excluding the
impact of the change in the value-added share of coke and refined petroleum products.

It is also worth noting that in the majority of the sub-sectors in which sectoral
value-added shares increased, sectoral energy intensities decreased considerably, and
these reductions were more than the reductions in the energy intensities of sub-sectors
of which weight in manufacturing value-added decreased. This seems to be the reason
behind the limited impact of structural changes on energy demand.

Looking at the changes in sub-sectoral energy intensities in Table 3, it is seen
that in 13 out of 17 sub-sectors, energy intensity decreased at varying levels, and the
highest decrease occurred in fabricated metal products with 72.6% causing a decreasing
impact on energy demand equalling 23.2 thousand TJ, or 8% of total change. However,
similar to the structural impact, the level of intensity impact changes among the sub-
sectors changed independently from the rate of increase or decrease in energy intensity.
In that light, the second most significant decrease in energy intensity was observed in
the wood and of wood products with 67.1%, but its decreasing impact was higher than
the decrease in the energy intensity of fabricated metal products equalling 37.7 thousand
TJ, or -13% of total change. In paper and other transport sectors, the decrease in energy
intensity was similar to each other. Still, the sub-sectoral intensity impact realised as
23.4 thousand TJ (-8.3%) and 3.6 thousand TJ (-1.2%), respectively. Similarly, a 44.8%
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reduction in the energy intensity of the machinery and equipment and a 40.5% reduction
in the energy intensity of electrical equipment resulted in intensity impacts accounting
for 12.0 thousand TJ (-4.1%) and 3.24 thousand TJ (-1.1%), respectively.

On the other hand, a decrease in energy intensity with a rate of 36.8% in
chemicals and chemicals products led to a comparatively higher intensity impact
equalling 76.5 thousand TJ, or -26.4% of the total change in energy demand. Likewise,
a 29.1% decrease in the energy intensity of the textile industry contributed to the decline
in manufacturing energy demand by 17.7%, equalling 51.2 thousand TJ. In food,
beverages and tobacco, and motor vehicles, almost the same level of decrease in energy
intensity led to the reduction in energy demand by 12.4 thousand TJ (-4.3%) and 3.4
thousand TJ (-1.2%). In the basic metal industry, energy intensity reduction by only
8.6% led to a decrease in energy demand by 31.8 thousand TJ, equalling -11% of the
total change in energy consumption. The smallest second decrease in energy intensity
occurred in the other non-metallic mineral products with 7.1% and led to decreasing
impact on energy consumption by -4.5% of total change, equalling 13.0 thousand TJ.
The smallest decrease in the energy intensity occurred in the rubber and plastic products
industry with 0.9% and led to a slight decline in manufacturing energy demand of 0.8
thousand TJ, or -0.3% of the total change in energy demand.

Excluding the coke and refined petroleum products, the highest increase in
energy intensity was 15.7% and occurred in the printing and reproduction of recorded
media leading to a rise in energy consumption by only 0.9 thousand TJ. Almost the same
increase in energy intensity realised in furniture and other manufacturing activities,
leading to a rise in energy consumption by 0.8%, equalling 2.4 thousand TJ. A relatively
small energy intensity increase realised in computer, electronic and optical products by
2.5%, and this led to a neglectable amount of rise in manufacturing energy consumption
equalling only 70 TJ.

It is seen that if the coke and refined petroleum products are not taken into
consideration, a decrease in energy intensity in the majority of the sub-sectors led to the
intensity impact to be the main driving factor contributing to a considerable amount of
energy savings in the manufacturing sector in between 2003 and 2014.
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Figure 6. Decoupling of value-added growth and energy consumption in
manufacturing, 2003-2014
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Rubber and plastic products EC, 0,98
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Other transport equipment WD, 0,30
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Source: Author’s own calculations based on data retrieved from Corsatea et al. (2019), Timmer et al.
(2015) and TURKSTAT (2014, 2021).
Notes:

* Also includes the manufacture of basic pharmaceutical products and pharmaceutical preparations.
** Also includes the repair and installation of machinery and equipment.

The decoupling performance of each sub-sector is illustrated in Figure 6. Due to
decreases in the energy intensities, the increase in energy consumption was less than the
increase in real value-added in 11 out of 17 sub-sectors resulting in weak decoupling
between energy consumption and growth. On the other hand, in chemical and chemical
products, the value of the decoupling index,&chemicais, IS close to zero, indicating better
decoupling performance among these sub-sectors. Only in fabricated metal products,
there was strong decoupling as energy consumption decreased by 16% while the sub-
sectoral value-added increased by more than two times. As in two sectors, namely the
printing and the reproduction of recorded media as well as the furniture and other
manufacturing activities, the increase in energy consumption was higher than the
increase in value-added, resulting in expansive negative decoupling. There was weak
negative decoupling in the coke and refined petroleum products as the decrease in value-
added was higher than the decrease in energy consumption. In three sub-sectors, namely,
rubber and plastic products, other non-metallic mineral products and computer,
electronic and optical products, there was expansive coupling as the rate of increase in
energy demand was almost the same as the increase in value-added.

It is easily notable in Figure 7 that structural and intensity effects were stronger
than the activity effect in almost all years except 2010 and the coke and refined
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petroleum products were the main component behind the large structural and intensity
impacts in all years except 2009 and 2010. In these years, changes in the sectoral share
and energy intensity of basic metals outweighed the impacts of changes in all other
sectors. Also, in the years 2005, 2008, 2009 and 2014, energy consumption decreased,
and only in 2009 the downsizing in the economic activity contributed to this decline. In
2005, intensity impact was the main driving factor of this reduction, whereas, in 2008,
2009 and 2014, the structural impact was the main driving factor of the decline in annual
energy demand in the manufacturing sector.

Figure 7. Decomposition of annual changes in the energy consumption of
manufacturing sector, 2003-2014
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mAE_Act mAE_Str mAE_Int = AE_Tot Binler

Source: Author’s own calculations based on data retrieved from Corsatea et al. (2019), Timmer et al.
(2015) and TURKSTAT (2014, 2021).

Figure 8 shows the annual decoupling between energy consumption and value-
added growth together with the contributions of the driving factors to the annual
decoupling index, emanufacturing. In 8 out of 11 years, there was decoupling at varying
degrees, and in three years, namely in 2005, 2008 and 2014, there was strong decoupling
as the energy consumption decreased while real value-added rose. In other years, in
2009, 2010, and 2012 increase in energy consumption was higher than the increase in
real value-added. In 2012, the rise in energy intensity, of which the main component was
the manufacturing of coke and refined petroleum products, was the main reason behind
the high energy demand. Similarly, when a strong decoupling occurred between energy
consumption and growth, intensity (2005) and structural (2008 and 2014) effects, of
which the main component was the same sub-sector, were the only driving factors.
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Figure 8. Contribution of driving factors to decoupling in manufacturing sector,
2003-2014
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Source: Author’s own calculations based on data retrieved from Corsatea et al. (2019), Timmer et al.
(2015) and TURKSTAT (2014, 2021).

To eliminate the dominant impact of this sector on the changes in energy demand
of manufacturing sector, Figure 9 depicts the decomposition of the annual changes in
total energy consumption of other manufacturing activities and the decoupling between
energy demand of these activities and the value-added is shown in Figure 10. A detailed
analysis of the sub-sectoral components of each driving factor in Appendix (B4) shows
that basic metals was the dominant sub-sector among other manufacturing activities and
the most significant contributions to structural and intensity effect came from this
industry. Additionally, the magnitude of the activity effect increased and became
noticeable, however, in neither of the three years energy consumption decreased, namely
in 2005, 2008 and 2013; the activity effect contributed to this decline. On the contrary,
despite the reduction in real value-added and thus the decreasing activity effect observed
in 2009; there was a rise in total energy consumption of other manufacturing activities,
and the increase in the energy intensity of basic metals was the main component behind
the intensity effect that has an increasing impact. Similarly, in the majority of years,
namely 2004, 2006, 2009 and 2010-2013, changes in the sectoral value-added share and
energy intensity of this industry were dominant components of structural and intensity
effects on the change in energy consumption.
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Figure 9. Decomposition of annual changes in the energy consumption of other
manufacturing sector, 2003-2014
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Source: Author’s own calculations based on data retrieved from Corsatea et al. (2019), Timmer et al.
(2015) and TURKSTAT (2014, 2021).

On the other hand, in 2005 and 2008 and 2013, when the decline in energy
consumption was driven by the intensity (2005, 2008 and 2013) and structural effect
(2005), the contribution of other industries was equally significant. In 2005, a decrease
in the energy intensity of textile and other non-metallic mineral products offset the
impact of the increase in energy intensity of basic metals. Similarly, the decreasing
impact of structural effect mainly arose from the decline in the sectoral value-added
shares of both basic metals and chemical products. In 2008, in addition to basic metals,
energy intensity reduction in textile, chemical products, and rubber and plastic sub-
sectors were the main components of the intensity. In 2013, chemical products and
rubber and plastics were among the main components of intensity effect, along with
basic metals.

As stated before, the decoupling performance of other manufacturing industries
weakened when coke and refined petroleum products were not taken into consideration.
Similarly, the number of years in which decoupling was observed declined to seven. In
other years, the degree of negative decoupling increased since, in all these years, there
was either expansive or strong negative decoupling. In three out of seven years in which
decoupling was observed, namely in 2005, 2008 and 2013, there was strong decoupling.
The main contributing factor was the structural effect in 2005, while in other years, it
was the energy intensity improvements in different sectors, including basic metals,
textile, chemical products, other non-metallic minerals and rubber and plastics.

On the other hand, in other years when decoupling was seen, albeit weak, in
2004, 2007, 2011 and 2014, energy intensity and structural effect contributed to
decoupling. The main component of these effects was the value-added and energy
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intensity changes in the basic metals sector. In 2009, in parallel to the decline in general
economic activity due to the global financial crisis, value-added produced by the other
manufacturing activities also declined, despite the increase in energy consumption,
resulting in a strong negative decoupling. As can be seen both in Figure 9 and Figure 10
the intensity effect was the driving factor of strong negative decoupling, and the increase
in the energy intensity of basic metals was the reason behind this effect. In the other
three years, where there was negative decoupling, the activity effect (2006 and 2010)
and intensity effect (2012) was the main contributing factor to negative decoupling.

Figure 10. Contribution of driving factors to decoupling in other manufacturing
sector, 2003-2014
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Source: Author’s own calculations based on data retrieved from Corsatea et al. (2019), Timmer et al.
(2015) and TURKSTAT (2014, 2021).

7. Conclusion

While energy security and ensuring the continuous supply of energy have been
at the core of national energy strategies in Tiirkiye, as a component of demand-side
energy policies, analysing the driving factors behind the change in energy consumption
either at the national or industrial level also is considered very important in setting up
the sectoral energy policies.

In this context, in the index decomposition analysis used in this study to examine
these driving factors of the manufacturing energy consumption between 2003-2014
during which Turkish economy presented high growth rates due to the favourable
internal and external conditions.

The decomposition analysis shows, in the first place, the importance of coke and
refined petroleum products in energy demand. Being the most energy-intensive activity
of its own nature, one-unit change in its value-added share or energy intensity outweighs

29



30 Yilmaz Ataman

the impacts of corresponding changes in other sub-sectors. For this reason, the
decomposition of changes in energy demand of other manufacturing industries,
excluding coke and refined petroleum products, was conducted for a better
understanding of the energy consumption structure of other manufacturing activities.

Looking at the changes in energy demand of these activities shows that activity
effect was the main driving factor behind the increase in energy demand, whereas
structural and energy intensity had a decreasing impact on energy consumption. While
sectoral dynamics triggering these structural and intensity effects warrant a
comprehensive study of their own, two pivotal factors stand out in influencing the
overall transformation within the manufacturing industry. One significant factor
contributing to the structural shift in manufacturing during this period was the escalating
integration with global markets, impacting the production dynamics across the sector.
As highlighted in the (SPO, 2007) report, sub-sectors that once enjoyed competitive
advantages in trade, such as textiles, experienced limited growth rates. This decline was
attributed to the escalating competitive advantages of Asian companies, particularly
following China's entry into the World Trade Organization. The second key influence
on the production structure of the manufacturing industry was the rapid growth observed
in the construction sector. According to the findings of (Giil & Cakaloglu, 2017) sub-
sectors like basic metals, other non-metallic mineral products, and fabricated metals
underwent changes driven by their backward linkages with the flourishing construction
sector. Along with these factors, the promotion of high value-added production began
to find a place in development plans and sectoral incentives were implemented in the
latter half of the analysed period. However, it remains inconclusive whether these
policies had a determining impact on the production structure (Atiyas & Bakis, 2015;
Canbaz, 2019).

In this context, while the majority of sub-sectoral shares increased during this
period, the net impact stemming from changes in these shares, i.e., the structural impact,
contributed to a reduction in energy demand. This reduction can be attributed to two
main reasons: Firstly, the impact of a one-unit increase/decrease in sectoral share had
varying effects on total energy consumption depending on this sector’s weight in total
energy demand and its energy intensity, apart from the magnitude of the change in its
sectoral share. In that regard, the first six sectors in which changes in their sectoral shares
had the most impact on total energy demand were basic metals, chemicals and chemical
products, textile, other non-metallic mineral products, food, and rubber, respectively.
Another reason for the decreasing impact of structural change is that in the majority of
industries in which sectoral shares increased, the reduction in energy intensity was
higher than in those where value-added shares decreased.

In terms of the intensity effect, aside from technological dynamics influencing
energy efficiencies within each sub-sector, the overall advancements in sub-sectors can
be attributed to fundamental shifts in energy policies after the 2000s. There was a notable
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transition in energy policies, moving away from the goal of increasing energy supply
per capita to prioritizing enhanced energy efficiency (SPO, 2000). The combination of
elevated energy prices and challenges in energy supply served as inherent drivers for
companies to proactively enhance their energy efficiencies, seeking to mitigate energy
costs. Decomposition analysis reveals that a majority of manufacturing industries
experienced improvements in varying degrees, with the final impact of these
enhancements on total energy demand differing across sectors. In that regard, chemicals,
textiles, wood and of products of wood, basic metals, paper and fabricated metal
products were the major contributors to the intensity effect. However, the sectors where
a unit change in energy intensity created the highest intensity effect were the same as
those that caused the highest structural effect, which are basic metals, chemicals and
chemical products, other non-metallic products, textile, rubber and food, respectively.
Additionally, energy intensity improvements resulted in decoupling, albeit weak, in
many of the manufacturing sub-sectors and in one sector, namely fabricated metal
products, there was strong decoupling as there was a decrease in energy consumption
despite the increase in the value-added.

In terms on decoupling performance, fabricated metal products sector was the
only sector in which there was a strong decoupling. On the other hand, among the other
sectors where there was weak decoupling, chemical products, wood, paper, textile, other
transport equipment, machinery and electrical equipment turned out to have good
decoupling performance respectively. However, in motor vehicles and basic metals
decoupling performance was weaker, meaning that there was almost a coupling.

It is also seen in the annual analysis that in seven years between 2003 and 2014,
there was a decoupling in other manufacturing industries and in three of them, namely
2005, 2008 and 2013, there was strong decoupling and the main contributing factor was
the structural effect in 2005, while in other years it was the energy intensity
improvements in different sectors including basic metals, textile, chemical products,
other non-metallic minerals and rubber and plastics. On the other hand, despite the
decrease in total value-added in 2009, energy consumption increased, illustrating a
strong negative decoupling which is again led by the energy intensity increase in basic
metals. In terms of the frequency of decoupling years, this picture does not change when
coke and refined petroleum products are included in the analysis, but only the degree of
decoupling and the years when total energy consumption was decreased differentiated.

It is seen that decoupling occurs temporarily and is very limited, resulting in the
fact that activity increase remains the main contributing factor to the rise in energy
consumption. On the other hand, the opposite is also true: the decrease in energy
consumption does not always occur due to the effect of activity but can also result from
improvements in energy intensity and even, albeit limited, structural changes. Thus,
downsizing economic activity without realising potential improvements in energy
intensity may not always be the only and most accurate way to reduce energy

31



32 Yilmaz Ataman

consumption. Considering energy-intensive sectors such as basic metals, other non-
metallic products and chemicals, reducing production without an improvement in energy
intensity of these activities may not be sufficient to reduce energy consumption.
Therefore, it seems more feasible to assess industrial policies after integrating
technological advances into production and maximising energy efficiency. On the other
hand, an energy strategy that aims to reduce energy consumption through changes in the
production structure should consider sectors with a high share in energy consumption,
as changes in their production shares and energy intensities have a comparatively higher
impact on the change in energy consumption.

This study focused on a specific period covering 2003-2014, in which there is a
positive conjuncture in terms of accessing finance and importing intermediate goods
required to manufacturing production due to the low interest and exchange rates.
Additionally, encouragement of high value-added production and energy efficiency
were just given a place in official strategy documents in this period. Thus, it might be
early to assume that production of high value-added goods and with low energy intensity
was triggered by industrial and energy policies. In that regard, it would be helpful to
compare these findings with a further study covering the following period where sectoral
incentives and promotion of energy efficiency is more concrete. For example, Energy
Efficiency Strategy approved in 2012 (HPC, 2012) aimed to reduce sub-sectoral energy
intensities in the industry by at least 10% by 2023 through various measures. On the
other hand, one of the restrictions of the WIOD is that it covers only this period, and for
this reason a further study with the same database depends on the further releases of
WIOD covering an updated period. In addition, a multi-level decomposition analysis,
which allows the analysis of the effects of the changes in the sub-sectors of the
manufacturing industry on total energy demand related with all production activities can
also provide a better understanding of the impacts of changes at lower hierarchical level
on total energy consumption.
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Appendix-A

Figure A-1. A scatterplot of energy intensity and value added in the manufacturing sector (2000-2014)
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Figure A-1 shows a negative correlation between energy intensity and real value-
added in the manufacturing industry, showing that value-added increases while energy
intensity decreases. In other words, an increase in energy efficiency comes with an
increase in value added. The positive relationship between the increase in energy
efficiency and value-added can be explained by the fact that the same technological
developments driven the increase in energy efficiency can result in an increase in
productivity. Among many studies exploring the relationship between energy efficiency
and productivity and investigating the extent to which energy-related technological
improvements lead to productivity increases, Boyd & Pang (2000) focus on the plant-
level data in the glass industry and support the linkage between energy efficiency and
productivity. Their findings indicate a correlation between higher energy intensity and
lower productivity in plants. Additionally, it is noted that while energy costs contribute
to total production costs, policies aimed at improving energy efficiency can yield not
only productivity gains but also other benefits. One of the recent firm-level research by
Montalbano et al. (2022) confirms a positive, albeit varied, relationship between energy
efficiency measures and increased productivity, depending on factors such as firm size,
industry, and geographical region. Burgag Cil (2023) focuses on the four energy-
intensive subsectors within the cement, textile, weaving, and basic iron and steel
industries between 2003 and 2015. In alignment with the presented scatterplot, the study
identifies a positive relationship between energy efficiency and total factor productivity,
fixed capital stock per employee, and firm size within these subsectors.
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Appendix-B: IDA calculations
B-1 IDA for manufacturing activities 2003-2014 (period-wise analysis)

Yilmaz Ataman

CALCULATIONS

2003-2014 2003-2014 2003-2014 2003-2014 2003-2014

E(t) -E (t-14) In E(t)- In E(t-14) In (Qt/Qt-14) In (St/St-14) In (It/1t-14)
Manufacturing Total 289,199.13 0.13 0.67
C10 12 25,792.12 0.32 0.47 -0.20 -0.15
C13 15 12,030.64 0.08 0.42 -0.25 -0.34
C16 4,400.50 0.13 1.24 0.57 -1.11
C17 7,000.25 0.27 1.17 0.50 -0.91
C18 4,420.42 0.73 0.58 -0.09 0.15
C19 (168,810.17) (0.15) -0.71 -1.38 0.56
C20_21 1,841.00 0.01 0.47 -0.20 -0.46
C22 77,404.58 0.89 0.90 0.22 -0.01
C23 133,492.42 0.75 0.82 0.15 -0.07
C24 143,535.77 0.41 0.50 -0.18 -0.09
C25 (3,204.27) (0.18) 1.11 0.44 -1.29
C26 1,470.87 0.51 0.48 -0.19 0.02
c27 2,957.35 0.47 0.99 0.32 -0.52
C28 10,923.77 0.54 1.14 0.47 -0.59
C29 16,379.06 0.74 0.89 0.22 -0.15
C30 3,192.22 0.78 1.59 0.92 -0.81
C31 33 16,372.59 0.99 0.84 0.17 0.15

DRIVING FACTORS (Tera Joule)

2000-2014
TOTAL EFFECT AE_ Act AE_Str AE_Int AE_Tot
(Tera Joule)
2000-2014
C10_12 54,050.76 15,849.99 - 12,408.65 25,792.12
C13 15 99,817.12 36,632.81 - 51,153.67 12,030.64
C16 22,731.28 19,336.80 - 37,667.57 4,400.50
C17 17,718.74 13,209.85 - 23928.34 7,000.25
C18 4,091.72 561.88 890.59 4,420.42
C19 744,915.31 1,536,606.40 622,880.92 (168,810.17)
C20_21 111,986.39 33,695.35 - 76,450.04 1,841.00
Cc22 58,600.67 19,582.39 - 778.47 77,404.58
Cc23 119,510.79 26,998.82 - 13,017.19 133,492.42
C24 237,118.55 61,818.69 - 31,764.09 143,535.77
C25 12,047.35 7,952.82 - 23,204.44 (3,204.27)
C26 1,948.47 550.01 72.42 1,470.87
ca27 4,184.85 2,012.76 - 3240.27 2,957.35
C28 13,497.62 9,384.12 - 11,957.96 10,923.77
C29 14,914.57 4,855.76 - 3391.27 16,379.06
C30 2,759.92 3,777.64 - 3,345.34 3,192.22
C31 33 11,155.93 2,801.12 2,415.54 16,372.59

TOTAL EFFECT (Tera Joule)

2000-2014

AE_ Act AE_Str AE_Int AE_Tot

Contributions of Driving Factors to
Total Effect (Tera Joule) 1,531,050.02 - 1,575,803.05 333,952.17 289,199.13
% Shares of Driving Factors in
Total Effect (%) 5.29 (5.45) 1.15 1.00
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B-2 IDA for manufacturing activities 2003-2014 (annual analysis)

CALCULATIONS

2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013

E(D) -E (t-1) E(D) -E (t-1) E(D) -E (t-1) E(D) -E (t-1) E(D) -E (t-1) E(D) -E (t-1) E(D) -E (t-1) E(D) -E (t-1) E(D) -E (t-1) E(D -E (t-1) E(D) -E (t-1)
Q’ﬁg;‘{ggg@? 50,918.7 (70,622.0) 126,367.4 16,317.6 (156,103.6) (84,659.7) 268,077.0 6,643.8 86,092.9 60,430.4 (14,263.5)
C10 12 (8.756.6) 124.7 3,679.3 6,561.6 (10,357.0) 38,1211 34,092.8 (33,326.4) (1972.0) (8.854.7) 6,479.4
C13 15 (12,981.8) (25.754.8) 9,427.9 39,200.8 (59.934.6) 13,696.6 13,027.2 (6561.1) 16,4435 10,498.9 14,968.0
C16 (2.640.0) (4527.0) 697.7 2,649.8 (8,070.0) 47147 (237.0) (9,589.6) 78437 13,2019 356.4
c17 (3.423.9) (1,736.7) 2,151.0 1832 (1,272.7) (426.0) 411 22217 1,862.2 2.692.7 47077
Cis (332.0) 6353 653.5 513.4 76.2 (94.0) 495.4 15.7 282.5 1,114.6 1,059.8
C19 (16,999.0) (21,519.1) 31,936.7 (10,485.3) (64,444.0) (200,998.2) 97,054.5 2,866.0 1,4185 65,5015 (53,141.8)
C20 21 43,505.8 (17,088.5) 11,676.2 (35,578.7) (54,221.1) 65,771.8 17,383.3 (10,164.7) 26,042.8 (37,531.5) (7,954.4)
c22 32524 2,588.5 13,578.4 (7.440.7) (18,963.2) 28,787.8 48,179.0 10,5165 12,1768 (9,837.1) (5,434.0)
c23 28,388.0 (20,293.5) 9,657.0 21,680.8 45,2363 (22,275.2) 52455 11,309.0 13,700.8 28,350.4 12,4932
C24 10,426.7 12,274.4 31,764.2 1,088.5 20,887.8 (9,334.4) 39,387.0 28,880.1 (1523.3) 1,7535 (1,068.7)
c25 (1,778.2) (248.2) 29740 (602.9) (6,940.5) (535.1) 21292 (1,532.4) 2,648.2 (1,857.1) 2538.8
C26 (155.6) 2816 4142 267.3 (483) (422.6) 483.8 50.0 253 354.6 2206
c27 (616.3) 460.7 587.7 194.0 301.0 (605.4) 935.4 129.0 283.7 402.6 884.9
c28 (1,125.5) 1,552.4 2,064.2 620.3 1,458.6 (1,833.9) 30623 62.7 1,519.0 (234.1) 37777
c29 3,799.3 1,498.8 2,502.6 (1673.2) 993.0 (2,888.4) 285.1 9,138.3 (452.8) 3252 2,851.2
C30 762.6 3818 399.3 (617.1) 2274 (738.4) 148.2 1,714.4 (155.6) 339.5 430.1
C31 33 592.7 747.6 2,203.6 (544.4) (1,032.4) 43998 6,364.1 914.6 5,049.6 (5,790.4) 2.567.7

2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013

INEM-INEED | NE@®-NE®EY | INEQ-ME®EL) | NE@®-InE(ED) | nE@-NE®EL) | InE@®-NEEL) | InE@-InE(ED | InE@©-nEEL) | In E@©- I EEL) | In E@-In EtD | In EQ)- In E(t1)
Manufacturing
Total (010 33 0.02 - 0.03 0.06 0.01 - 0.07 - 0.04 012 0.00 0.04 0.02 - 0.01
C10_12 - 0.14 0.00 0.06 0.10 - 0.16 0.49 0.30 - 0.29 - 0.02 - 0.10 0.07
C13 15 - 0.10 - 022 0.09 0.30 - 0.50 014 012 - 0.06 0.14 0.08 0.10
Ci6 - 0.09 - 0.17 0.03 0.10 - 0.34 0.21 - 0.01 - 0.50 0.43 0.46 0.01
c17 - 0.16 - 0.09 011 0.01 - 0.07 - 0.02 0.00 011 0.09 011 0.17
Cis - 0.08 0.15 0.14 0.10 0.01 - 0.02 0.08 0.00 0.05 0.16 013
C19 - 0.01 - 0.02 0.03 - 0.01 - 0.06 - 0.20 0.10 0.00 0.00 0.06 - 0.05
C20 21 0.23 - 0.09 0.06 - 0.19 - 0.39 0.45 0.09 - 0.05 0.13 - 0.19 - 0.05
c22 0.06 0.04 0.20 - 0.11 - 0.34 0.48 0.49 0.08 0.09 - 0.07 - 0.04
c23 021 - 015 0.07 0.15 0.25 - 012 0.03 0.06 0.07 013 0.05
c24 0.07 0.04 0.10 0.00 0.06 - 0.03 0.10 0.07 - 0.00 0.00 - 0.00
c25 - 0.10 - 0.01 0.16 - 0.03 - 0.43 - 0.04 0.16 - 0.11 0.18 - 0.13 0.17
C26 - 0.07 0.13 0.16 0.09 - 0.02 - 0.15 0.17 0.02 0.01 0.11 0.06
ca7 - 0.14 0.10 0.12 0.04 0.05 - 0.11 0.17 0.02 0.04 0.06 0.12
Cc28 - 0.08 011 0.12 0.03 0.08 - 0.10 0.16 0.00 0.07 - 0.01 0.16
C29 0.23 0.08 0.12 - 0.08 0.05 - 0.14 0.01 0.38 - 0.02 0.01 0.10
C30 0.25 0.10 0.10 - 0.08 0.06 - 0.19 0.04 0.39 - 0.03 0.06 0.08
C31 33 0.06 0.07 0.18 - 0.04 - 0.08 0.32 0.33 0.04 0.23 - 0.22 0.10

2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013

In (QUQt-1) In (QUQt-1) In (QUQt-1) In (QUQt-1) In (QUQt-1) In (QUQt-1) In (QUQt-1) In (QUQt-1) In (QUQt-1) In (QUQt-1) In (QUQt-1)
Manufacturing
Total (10 33) 011 0.14 0.08 0.08 0.05 - 0.09 013 0.10 0.02 0.04 0.04
C10_ 12 - 0.06 0.25 - 0.05 0.12 0.05 0.02 0.01 0.01 0.10 - 0.03 0.05
Ci3_15 0.02 0.07 0.09 - 0.03 - 0.04 - 0.09 0.14 011 0.04 0.08 0.03
C16 0.12 052 - 0.06 0.34 - 0.07 - 0.03 0.21 0.05 0.22 - 013 0.07
c17 024 0.29 0.15 0.04 - 0.09 0.14 0.11 0.11 0.08 - 0.02 0.14
& 0.09 0.55 - 0.24 0.06 0.09 - 0.02 0.08 - 0.04 0.08 - 0.03 - 0.04
C19 0.16 052 - 0.75 0.30 - 0.30 - 0.25 023 021 - 0.28 - 022 - 034
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C20 21 0.08 - 0.10 0.15 0.01 0.05 011 0.18 - 0.02 0.01 - 0.03 0.04
C22 0.18 0.10 0.16 - 0.00 0.17 - 0.01 0.07 0.13 0.06 0.02 0.03
C23 0.27 0.22 0.21 0.04 - 0.13 - 0.12 0.17 0.01 0.03 0.08 0.04
C24 0.20 - 0.14 0.33 - 0.05 0.23 - 0.71 0.44 0.30 - 0.31 0.21 0.01
C25 0.10 0.35 - 0.00 0.08 - 0.02 0.16 0.13 0.12 011 0.04 0.06
C26 0.11 0.15 0.09 - 0.32 0.15 0.04 - 0.01 0.09 0.07 0.04 0.06
C27 0.27 0.24 0.19 0.10 0.14 - 0.11 - 0.00 0.09 - 0.01 0.13 - 0.04
C28 0.20 0.28 0.14 0.13 0.00 - 0.06 0.18 0.16 0.06 0.02 0.03
C29 0.32 - 0.16 0.07 0.54 0.15 - 0.28 0.15 0.12 - 0.02 0.01 0.01
C30 0.25 0.06 0.02 0.68 0.55 - 0.21 - 0.02 0.05 0.00 - 0.07 0.27
C31_33 - 0.04 0.09 0.09 0.19 0.02 0.12 0.09 0.08 0.08 0.01 0.11
2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013
In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1)
Manufacturing
Total (C10_33)
C10_12 - 0.16 0.12 - 0.13 0.03 0.01 0.11 - 0.12 - 0.09 0.08 - 0.07 0.01
C13_15 - 0.09 - 0.07 0.01 - 0.11 - 0.09 0.01 0.01 0.02 0.02 0.04 - 0.00
C16 0.01 0.39 - 0.13 0.26 - 0.11 0.06 0.08 - 0.05 0.21 - 0.17 0.03
C17 0.13 0.15 0.07 - 0.05 - 0.14 0.23 - 0.02 0.02 0.06 - 0.06 0.10
C18 - 0.02 0.42 - 0.32 - 0.03 0.04 0.07 - 0.05 - 0.14 0.06 - 0.06 - 0.08
C19 0.05 0.39 - 0.83 0.22 - 0.35 - 0.15 0.10 011 - 0.29 - 0.26 - 0.38
C20_21 - 0.03 - 0.23 0.07 - 0.07 - 0.00 0.20 0.05 - 0.11 - 0.01 - 0.07 0.01
C22 0.07 - 0.03 0.08 - 0.09 0.12 0.08 - 0.06 0.04 0.04 - 0.02 - 0.01
C23 0.16 0.09 0.13 - 0.04 - 0.17 - 0.03 0.04 - 0.09 0.01 0.04 0.01
C24 0.09 - 0.28 0.25 - 0.13 0.18 - 0.62 031 0.20 - 0.33 0.18 - 0.03
C25 - 0.01 0.21 - 0.08 - 0.01 - 0.06 0.25 0.00 0.02 0.09 - 0.00 0.02
C26 0.00 0.02 0.02 - 0.40 0.10 0.14 - 0.14 - 0.01 0.05 0.00 0.03
c27 0.17 0.10 0.11 0.02 0.10 - 0.02 - 0.13 - 0.01 - 0.03 0.09 - 0.08
C28 0.09 0.14 0.06 0.04 - 0.04 0.03 0.05 0.07 0.05 - 0.01 - 0.01
C29 0.21 - 0.30 - 0.01 0.45 011 - 0.19 0.02 0.02 - 0.04 - 0.03 - 0.03
C30 0.14 - 0.08 - 0.05 0.60 0.51 - 0.12 - 0.15 - 0.04 - 0.02 - 0.11 0.24
C31_33 - 0.15 - 0.04 0.01 011 - 0.03 021 - 0.04 - 0.01 0.06 - 0.03 0.07
2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013
In (It/1t-1) In (I/1t-1) In (I/1t-1) In (It/1t-1) In (It/1t-1) In (It/1t-1) In (1/1t-1) In (1t/1t-1) In (1t/1t-1) In (I/1t-1) In (1/1t-1)
Manufacturing
Total (C10_33)
C10_12 - 0.08 - 0.25 0.11 - 0.02 - 0.21 0.48 0.29 - 0.30 - 0.12 - 0.07 0.02
C13 15 - 0.12 - 0.29 - 0.00 0.32 - 0.46 0.23 - 0.03 - 0.17 0.10 0.00 0.07
C16 - 0.20 - 0.69 0.08 - 0.24 - 0.27 0.24 - 0.22 - 0.55 0.20 0.59 - 0.06
C17 - 0.40 - 0.38 - 0.04 - 0.03 0.03 - 0.16 - 0.10 0.00 0.01 0.13 0.03
C18 - 0.18 - 0.40 0.38 0.04 - 0.07 0.01 0.00 0.04 - 0.03 0.19 0.17
C19 - 0.18 - 0.54 0.78 - 0.31 0.25 0.05 - 0.13 - 0.20 0.28 0.29 0.29
C20_21 0.16 0.01 - 0.09 - 0.20 - 0.43 0.35 - 0.08 - 0.03 012 - 0.16 - 0.09
C22 - 0.12 - 0.06 0.05 - 0.10 - 0.50 0.49 0.42 - 0.05 0.03 - 0.09 - 0.07
C23 - 0.05 - 0.37 - 0.14 0.10 0.38 0.01 - 0.14 0.05 0.04 0.05 0.01
C24 - 0.14 0.18 - 0.24 0.05 - 0.17 0.69 - 0.33 - 0.23 031 - 0.21 - 0.01
C25 - 0.19 - 0.36 0.16 - 0.11 - 0.41 - 0.20 0.03 - 0.23 0.08 - 0.16 0.11
C26 - 0.19 - 0.03 0.07 041 - 0.17 - 0.20 0.19 - 0.07 - 0.06 0.07 - 0.00
C27 - 0.41 - 0.13 - 0.07 - 0.06 - 0.09 - 0.00 0.17 - 0.07 0.06 - 0.07 0.16
C28 - 0.28 - 0.17 - 0.01 - 0.09 0.07 - 0.04 - 0.02 - 0.16 0.01 - 0.03 0.13
C29 - 0.09 0.24 0.05 - 0.61 - 0.11 0.14 - 0.14 0.27 0.01 0.00 0.09
C30 - 0.00 0.04 0.08 - 0.76 - 0.50 0.01 0.06 0.34 - 0.03 0.13 - 0.20
C31.33 0.10 - 0.02 0.09 - 0.23 - 0.10 0.20 0.24 - 0.04 0.14 - 0.23 - 0.00
ACTIVITY EFFECT (E act)
2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013
C10_12 6,972.1 8,058.3 4,735.9 5,503.5 2,998.9 (7,242.6) 14,755.4 10,892.1 1,661.9 3,363.1 3,298.5
C13 15 14,873.2 15,737.7 8,368.4 10,917.5 5,580.1 (9,343.6) 14,615.9 11,066.3 2,061.9 4,918.0 5,345.2
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C16 3,317.3 3,614.8 1,916.7 2,1939 1,096.7 (2,076.6) 3,163.6 1,820.4 312.9 1,047.5 1,304.9
C17 2,325.6 2,533.6 1,458.8 1,664.0 908.9 (1,761.1) 2,402.9 1,873.0 370.1 876.5 1,003.4
C18 434.9 557.9 3675 443.0 262.7 (531.0) 757.5 581.8 106.6 253.7 291.6
C19 129,730.2 157,939.4 90,376.1 97,896.8 53,228.4 (95,014.2) 124,572.3 96,454.2 17,296.7 38,299.1 38,270.0
€20 21 20,405.2 27,135.0 15,255.4 15,344.2 6,478.5 (13,591.0) 24,4276 18,317.5 3,409.2 7,088.2 6,235.4
c22 6,100.4 7,945.0 5,131.7 5,775.4 2,609.1 (5.,687.6) 12,719.9 12,3315 2,399.9 5,189.8 4,879.0
c23 14,5535 18,591.8 10,196.9 12,2229 8,386.4 (18,127.7) 23,912.7 18,371.1 3,500.3 8,266.2 8,961.1
C24 32,3222 42,151.0 25,692.7 28,955.7 16,767.7 (34,500.6) 49,466.1 39,648.4 7,331.0 15,723.6 15,630.3
C25 2,041.8 2,391.7 1,464.5 1,673.0 753.2 (1,196.6) 1,749.5 1,316.4 244.6 539.8 547.9
C26 234.9 298.9 196.9 239.8 139.8 (260.5) 362.9 293.0 53.1 120.6 1303
ca7 497.7 605.8 385.4 446.4 262.2 (516.1) 731.9 590.2 109.1 246.5 267.9
C28 1,591.2 1,997.1 1,276.4 1,482.6 880.6 (1,764.7) 2,509.0 1,998.0 370.9 819.0 876.1
C29 1,840.9 2,644.6 1,659.6 1,816.7 1,004.8 (1,942.6) 2,513.6 2,269.9 485.2 1,038.1 1,087.9
C30 337.0 496.1 312.7 339.1 188.4 (356.5) 454.7 417.9 89.0 194.2 206.8
C31_33 1,097.6 1,4487 936.7 1,076.6 567.8 (1,297.6) 2,4785 2,186.1 447.8 963.4 9015

STRUCTURAL EFFECT (E str)

2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013
C10_12 (10,506.6) 7,064.2 (7,903.7) 2,166.6 495.0 8,711.8 (13,746.6) (10,012.0) 8,218.5 (6,038.5) 1,284.2
C13_15 (11,933.5) (7,708.7) 1,300.4 (14,560.8) (10,482.2) 654.7 1,497.6 1,766.1 2,453.2 5,478.3 (460.0)
C16 185.1 10,305.2 (3,301.2) 6,932.5 (2,672.9) 1,413.8 1,865.5 (916.7) 3,808.5 (4,765.7) 1,099.7
C17 2,723.2 2,891.8 1,401.8 (926.5) (2,764.0) 43423 (455.3) 336.8 1,315.1 (1,367.0) 2,861.9
C18 (65.2) 1,7188 (1,508.7) (143.1) 229.3 390.5 (280.2) (825.2) 394.7 (429.0) (620.4)
C19 62,380.0 455,354.9 (970,908.7) 261,469.8 (398,749.6) (155,575.8) 94,701.2 113,735.2 (298,726.6) (271,461.4) (396,196.9)
€20 21 (5,942.1) (46,549.7) 14,045.4 (13,609.2) (165.0) 29,0003 8,980.0 (21,836.7) (1,236.6) (13,382.9) 1,0183
c22 3,937.2 (1,847.4) 5,314.1 (6,033.0) 6,759.0 4,905.5 (5,683.6) 4,767.0 5,520.3 (2,818.6) (1,044.6)
c23 21,016.7 11,728.3 17,419.4 (5,587.6) (31,373.7) (5,.929.7) 7,983.8 (16,615.3) 2,946.6 9,572.8 1,360.6
C24 27,963.6 (86,278.1) 84,835.2 (46,872.1) 65,055.8 (226,707.3) 116,726.4 84,132.0 (142,221.1) 75,688.9 (12,453.0)
C25 (196.4) 3,789.5 (1,557.4) (133.8) (1,013.1) 3,190.8 30.2 337.4 13152 (19.3) 343.4
C26 8.5 403 46.0 (1,162.3) 315.7 381.2 (404.5) (28.8) 170.9 2.1 96.5
c27 752.6 459.8 554.5 93.3 547.6 (86.6) (755.8) (3L.2) (198.4) 638.2 (583.1)
C28 1,356.8 2,1005 1,021.1 792.7 (805.3) 592.5 923.3 1,406.3 980.5 (284.3) (256.7)
C29 3,475.4 (5,781.3) (252.2) 9,983.6 2,296.3 (3,855.8) 409.3 480.6 (1,169.2) (775.2) (811.9)
€30 426.6 (277.9) (220.6) 2,446.6 2,053.1 (437.4) (527.9) (181.6) (86.3) (563.9) 1,357.3
C31_33 (1,514.7) (466.9) 145.7 1,432.3 (320.9) 2,928.6 (747.8) (333.4) 1,706.6 (710.3) 1,752.9

INTENSITY EFFECT (E int)

2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013
C10_12 (5,222.2) (14,997.7) 6,847.1 (1,108.5) (13,850.9) 36,651.9 33,084.1 (34,206.5) (11,852.4) (6,179.3) 1,896.7
C13_15 (15,921.5) (33,783.8) (240.9) 42,844.1 (55,032.5) 22,3855 (3,086.4) (19,393.4) 11,9284 102.5 10,082.7
C16 (6,142.4) (18,447.0) 2,082.2 (6,476.6) (6,493.9) 5,377.4 (5,266.1) (10,493.2) 3,7223 16,920.2 (2,048.2)
Cc17 (8,472.8) (7,162.1) (709.6) (554.2) 582.4 (3,007.2) (1,906.4) 118 177.0 3,183.2 842.4
C18 (701.7) (1,641.5) 1,794.7 213.6 (415.8) 46.5 18.1 259.1 (218.8) 1,289.9 1,388.6
C19 (209,109.2) (634,813.4) 912,469.2 (369,851.8) 281,077.2 49,591.8 (122,219.0) (207,323.4) 282,848.4 298,663.8 304,785.1
C20 21 29,042.7 2,326.1 (17,624.6) (37,313.8) (60,534.6) 50,362.5 (16,024.3) (6,645.5) 23,870.1 (31,236.9) (15,208.1)
C22 (6,785.2) (3,509.1) 3,132.6 (7,183.0) (28,331.4) 29,569.9 41,1428 (6,582.0) 4,256.6 (12,208.3) (9,268.4)
C23 (7,182.2) (50,613.6) (17,959.3) 15,0455 68,223.6 17822 (26,650.9) 9,553.3 7,253.8 10,5113 2,1715
C24 (40,859.1) 56,4015 (78,763.8) 19,004.8 (60,935.7) 251,873.5 (126,805.5) (94,900.3) 133,366.8 (89,659.0) (4,245.9)
C25 (3,623.6) (6,429.4) 3,066.9 (2,142.1) (6,680.5) (2,529.3) 349.5 (3,186.2) 1,088.3 (2,377.6) 1,647.5
C26 (399.0) (57.6) 1713 1,189.8 (503.8) (543.3) 525.5 (214.2) (198.7) 231.9 (6.3)
c27 (1,866.6) (604.9) (352.2) (345.7) (508.7) (2.8) 959.2 (430.0) 373.0 (482.1) 1,200.0
c28 (4,073.5) (2,545.2) (233.3) (1,655.0) 1,383.4 (661.6) (370.0) (3,341.5) 167.6 (768.9) 3,158.3
C29 (1,517.0) 4,635.5 1,095.3 (13,473.5) (2,308.1) 2,910.0 (2,637.8) 6,387.8 231.2 62.3 2,575.1
C30 (1.0) 163.6 307.2 (3,102.8) (2,014.1) 55.5 2215 1,478.0 (158.4) 709.2 (1,134.0)
C31_33 1,009.8 (234.2) 1,1212 (3,053.3) (1,279.3) 2,768.8 4,633.4 (938.0) 3,795.1 (6,043.5) (86.7)

CONTRIBUTIONS OF DRIVING FACTORS TO TOTAL EFFECT (Tera Joule)

2004-2003 [ 2005-2004 [ 2006-2005 [ 2007-2006 [ 2008-2007 [ 2009-2008 [ 2010-2009 [ 2011-2010 [ 2012-2011 [ 2013-2012 [ 2014-2013
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AE_Act 238,675.13 294,147.53 169,732.36 187,991.11 102,114.13 -~ 19521055 281,593.71 220,427.56 40,250.33 88,047.17 89,237.96
AE_Str 94,067.50 346,543.21 - 859,569.05 196,288.95 - 370,594.98 - 336,080.57 210,515.66 156,180.48 - 414,807.93 - 211,23551 - 401,251.78
AE_Int -~ 281,824.50 - 71131277 816,204.10 - 367,962.42 112,377.29 446,631.44 - 224,032.40 - 369,964.22 460,650.53 182,718.76 297,750.32
AE_Tot 50,918.73 - 70,622.03 126,367.41 16,317.64 - 156,103.56 - 84,659.69 268,076.96 6,643.82 86,092.93 60,430.42 - 14,26350

% SHARES OF DRIVING FACTORS IN TOTAL EFFECT (%)

2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013
AE_Act 4.69 4.17) 1.34 11.52 (0.65) 2.31 1.05 33.18 0.47 1.47 (6.26)
AE_Str 1.85 (4.91) (6.80) 12.03 2.37 3.97 0.79 2351 (4.82) (3.50) 28.13
AE_Int (5.53) 10.07 6.46 (22.55) (0.72) (5.28) (0.84) (55.69) 5.35 3.02 (20.87)
AE_Tot 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00

B-3 IDA for manufacturing activities 2003-2014 (period-wise analysis) - excluding coke and refined petroleum products

CALCULATIONS

2003-2014 2003-2014 2003-2014 2003-2014 2003-2014
E(t) -E (t-14) In E(t)- In E(t-14) In (QU/Qt-14) In (St/St-14) In (1t/1t-14)
Manufacturing Total 458,020.30 0.39 0.70
C10_12 25,792.12 0.32 0.47 -0.22 -0.15
C13 15 12,030.64 0.08 0.42 -0.27 -0.34
C16 4,400.50 0.13 1.24 0.55 -1.11
C17 7,000.25 0.27 1.17 0.48 -0.91
C18 4,420.42 0.73 0.58 -0.12 0.15
C19 -
C20 21 1,841.00 0.01 0.47 -0.23 -0.46
C22 77,404.58 0.89 0.90 0.20 -0.01
C23 133,492.42 0.75 0.82 0.13 -0.07
C24 143,535.77 0.41 0.50 -0.20 -0.09
C25 (3,204.27) (0.18) 1.11 0.42 -1.29
C26 1,470.87 0.51 0.48 -0.21 0.02
C27 2,957.35 0.47 0.99 0.30 -0.52
C28 10,923.77 0.54 1.14 0.44 -0.59
C29 16,379.06 0.74 0.89 0.19 -0.15
C30 3,192.22 0.78 1.59 0.89 -0.81
C31_33 16,372.59 0.99 0.84 0.14 0.15
DRIVING FACTORS (Tera Joule)
2000-2014
;OOOE_’;'&EFFECT (Tera Joule) AE_ Act AE_Str AE_Int AE_Tot
C10_12 55,969.70 - 17,768.94 - 12,408.65 25,792.12
C13_15 103,360.88 - 40,176.57 - 51,153.67 12,030.64
C16 23,538.30 18,529.78 - 37,667.57 4,400.50
C17 18,347.80 12,580.79 - 23,928.34 7,000.25
C18 4,236.98 - 707.15 890.59 4,420.42
C19
C20_21 115,962.20 - 37,671.16 - 76,450.04 1,841.00
C22 60,681.14 17,501.91 - 778.47 77,404.58
C23 123,753.73 22,755.88 - 13,017.19 133,492.42
C24 245,536.86 - 70,237.00 - 31,764.09 143,535.77
C25 12,475.06 7,525.11 - 23,204.44 (3,204.27)
C26 2,017.64 - 619.19 72.42 1,470.87
C27 4,333.43 1,864.19 - 3,240.27 2,957.35
C28 13,976.82 8,904.92 - 11,957.96 10,923.77
C29 15,444.08 4,326.25 - 3,391.27 16,379.06
C30 2,857.91 3,679.66 - 3,345.34 3,192.22
C31_33 11,551.99 2,405.06 2,415.54 16,372.59
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TOTAL EFFECT (Tera Joule)
2000-2014

AE_ Act AE_Str AE_Int AE_Tot
Contributions of Driving Factors to
Total Effect (Tera Joule) 814,044.51 67,106.45 - 288,928.75 458,009.30
% Shares of Driving Factors in Total 178 (0.15) (0.63) 1.00

Effect (%)

B-4 IDA for manufacturing activities 2003-2014 (annual analysis) -excluding coke and refined petroleum products

CALCULATIONS

2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 20132012 2014-2013
E(f) -E (t-1) E(D) -E (t1) E(D) -E (t-1) E(D) -E (t-1) E(D) -E (t-1) E(D) -E (t1) E(D) -E (t1) E(D) -E (t-1) E(D) -E (t-1) E(D) -E (t-1) E(D -E (tD)
Q"ﬁ’;;‘{é“fggg‘-;’ 67,917.8 (49,102.9) 94,430.7 26,802.9 (91,659.6) 116,338.5 171,022.5 3,777.8 84,674.5 (5,071.1) 38,878.3
C10_12 (8,756.6) 124.7 3,679.3 6,561.6 (10,357.0) 38,1211 34,092.8 (33,326.4) (1,972.0) (8,854.7) 6,4794
C13 15 (12,981.8) (25,754.8) 9,427.9 39,200.8 (59,934.6) 13,696.6 13,027.2 (6,56L.1) 16,4435 10,498.9 14,968.0
C16 (2,640.0) (4,527.0) 697.7 2,649.8 (8,070.0) 4714.7 (237.0) (9,589.6) 7,843.7 13,2019 356.4
c17 (3,423.9) (1,736.7) 2,151.0 183.2 (1272.7) (426.0) 411 2,221.7 1,862.2 2,692.7 4,707.7
Ci8 (332.0) 635.3 653.5 513.4 76.2 (94.0) 495.4 15.7 282.5 1,114.6 1,059.8
C19 - - - - - - - - - - -
C20 21 43505.8 (17,088.5) 11,676.2 (35578.7) (54,221.1) 65,7718 17,383.3 (10,164.7) 26,042.8 (37,53L5) (7,954.4)
c22 3,2524 2,588.5 13578.4 (7,440.7) (18,963.2) 28,787.8 48,179.0 10,5165 12,176.8 (9,837.1) (5,434.0)
c23 28,388.0 (20,293.5) 9,657.0 21,680.8 45,236.3 (22,275.2) 52455 11,309.0 13,700.8 28,3504 12,4932
C24 19,426.7 12,274.4 31,764.2 1,088.5 20,887.8 (9,334.4) 39,387.0 28,880.1 (1,523.3) 1,7535 (1,068.7)
c25 (1778.2) (248.2) 2,974.0 (602.9) (6,940.5) (535.1) 2,129.2 (1,532.4) 2,648.2 (1,857.1) 2,538.8
C26 (155.6) 2816 414.2 267.3 (48.3) (422.6) 483.8 50.0 253 354.6 220.6
c27 (616.3) 460.7 587.7 194.0 3010 (605.4) 935.4 129.0 283.7 402.6 884.9
c28 (1,1255) 15524 2,064.2 620.3 1,458.6 (1,833.9) 3,062.3 62.7 1,519.0 (234.1) 37777
C29 3,799.3 1,498.8 2,502.6 (1673.2) 993.0 (2,888.4) 285.1 9,138.3 (452.8) 325.2 2,851.2
€30 762.6 3818 399.3 &) 2274 (738.4) 148.2 17144 (155.6) 3395 430.1
C3L 33 592.7 747.6 2,203.6 (544.4) (1,032.4) 4,399.8 6,364.1 914.6 5,049.6 (5,790.4) 2,567.7
2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013
In E(t)-In E(t- | In E(t)-In E(t- | In E(t)-In E(t- | In E(t)-In E(t- | In E(t)-In E(t- | In E(t)-In E(t- | In E(t)-In E(t- | In E(t)-In E(t- | In E(t)-In E(t- | In E(t)-In E(t- | In E(t)-In E(t-
1) 1) 1) 1) 1) 1) 1) 1) 1) 1) 1)
Manufacturing
Total (010 33 0.07 - 0.05 0.09 0.02 - 0.09 0.11 0.14 0.00 0.06 - 0.00 0.03
C10 12 - 0.14 0.00 0.06 0.10 - 0.16 0.49 0.30 - 029 | - 002 | - 0.10 0.07
C13 15 - 010 | - 0.22 0.09 0.30 - 0.50 0.14 0.12 - 0.06 0.14 0.08 0.10
C16 - 000 | - 0.17 0.03 0.10 - 0.34 0.21 - 001 | - 0.50 0.43 0.46 0.01
c17 - 016 | - 0.09 0.11 0.01 - 007 |- 0.02 0.00 0.11 0.09 011 0.17
C18 - 0.08 0.15 0.14 0.10 0.01 - 0.02 0.08 0.00 0.05 0.16 0.13
C19
C20 21 0.23 - 0.09 0.06 - 019 |- 0.39 0.45 0.09 - 0.05 0.13 - 0.19 - 0.05
c22 0.06 0.04 0.20 - 01l |- 0.34 0.48 0.49 0.08 0.09 - 0.07 - 0.04
c23 0.21 - 0.15 0.07 0.15 0.25 - 0.12 0.03 0.06 0.07 0.13 0.05
C24 0.07 0.04 0.10 0.00 0.06 - 0.03 0.10 0.07 - 0.00 0.00 - 0.00
C25 - 010 | - 0.0 0.16 - 003 | - 043 | - 0.04 0.16 - 0.11 0.18 - 0.13 0.17
C26 - 0.07 0.13 0.16 0.09 - 002 |- 0.15 0.17 0.02 0.01 0.11 0.06
c27 - 0.14 0.10 0.12 0.04 0.05 - 0.11 0.17 0.02 0.04 0.06 0.12
c28 - 0.08 0.11 0.12 0.03 0.08 - 0.10 0.16 0.00 0.07 - 0.01 0.16
C29 0.23 0.08 0.12 - 0.08 0.05 - 0.14 0.01 0.38 - 0.02 0.01 0.10
€30 0.25 0.10 0.10 - 0.08 0.06 - 0.19 0.04 0.39 - 0.03 0.06 0.08
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C31_33 0.06 0.07 0.18 - 0.04 - 0.08 0.32 0.33 0.04 0.23 - 0.22 0.10
2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013
In (QU/Qt-1) In (QU/Qt-1) In (QU/Qt-1) In (QU/Qt-1) In (QU/Qt-1) In (QU/Qt-1) In (QU/Qt-1) In (QU/Qt-1) In (QU/Qt-1) In (Qt/Qt-1) In (Qt/Qt-1)
Manufacturing
Total (CL0_33) 0.11 0.12 0.11 0.08 0.05 - 0.09 0.13 0.09 0.02 0.04 0.04
C10_12 - 0.06 0.25 - 0.05 0.12 0.05 0.02 0.01 0.01 0.10 - 0.03 0.05
C13_15 0.02 0.07 0.09 - 0.03 - 0.04 - 0.09 0.14 0.11 0.04 0.08 0.03
C16 0.12 0.52 - 0.06 0.34 - 0.07 - 0.03 0.21 0.05 0.22 - 0.13 0.07
c17 0.24 0.29 0.15 0.04 - 0.09 0.14 0.11 0.11 0.08 - 0.02 0.14
C18 0.09 0.55 - 0.24 0.06 0.09 - 0.02 0.08 - 0.04 0.08 - 0.03 - 0.04
C19
C20_21 0.08 - 0.10 0.15 0.01 0.05 0.11 0.18 - 0.02 0.01 - 0.03 0.04
Cc22 0.18 0.10 0.16 - 0.00 0.17 - 0.01 0.07 0.13 0.06 0.02 0.03
Cc23 0.27 0.22 0.21 0.04 - 0.13 - 0.12 0.17 0.01 0.03 0.08 0.04
C24 0.20 - 0.14 0.33 - 0.05 0.23 - 0.71 0.44 0.30 - 0.31 0.21 0.01
C25 0.10 0.35 - 0.00 0.08 - 0.02 0.16 0.13 0.12 0.11 0.04 0.06
C26 0.11 0.15 0.09 - 0.32 0.15 0.04 - 0.01 0.09 0.07 0.04 0.06
c27 0.27 0.24 0.19 0.10 0.14 - 0.11 - 0.00 0.09 - 0.01 0.13 - 0.04
C28 0.20 0.28 0.14 0.13 0.00 - 0.06 0.18 0.16 0.06 0.02 0.03
C29 0.32 - 0.16 0.07 0.54 0.15 - 0.28 0.15 0.12 - 0.02 0.01 0.01
C30 0.25 0.06 0.02 0.68 0.55 - 0.21 - 0.02 0.05 0.00 - 0.07 0.27
C31 33 - 0.04 0.09 0.09 0.19 0.02 0.12 0.09 0.08 0.08 0.01 0.11
2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013
In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1) In (St/St-1)
Manufacturing
Total (C10_33)
C10_12 - 0.16 0.13 - 0.16 0.04 - 0.00 0.11 - 0.12 - 0.09 0.08 - 0.07 0.01
C13 15 - 0.09 - 0.05 - 0.02 - 0.10 - 0.10 0.00 0.01 0.02 0.02 0.04 - 0.01
C16 0.01 0.40 - 0.16 0.27 - 0.12 0.06 0.08 - 0.05 0.20 - 0.17 0.03
C17 0.13 0.17 0.05 - 0.04 - 0.15 0.23 - 0.02 0.02 0.06 - 0.06 0.10
C18 - 0.01 0.43 - 0.34 - 0.02 0.03 0.07 - 0.05 - 0.13 0.06 - 0.07 - 0.08
C19
C20_21 - 0.03 - 0.22 0.04 - 0.07 - 0.01 0.20 0.05 - 0.11 - 0.01 - 0.07 0.00
C22 0.07 - 0.02 0.05 - 0.08 0.11 0.08 - 0.06 0.04 0.03 - 0.02 - 0.01
Cc23 0.16 0.10 0.10 - 0.03 - 0.18 - 0.03 0.04 - 0.08 0.01 0.04 0.00
C24 0.10 - 0.26 0.23 - 0.13 0.17 - 0.62 0.31 0.20 - 0.34 0.17 - 0.03
C25 - 0.01 0.23 - 0.11 - 0.00 - 0.07 0.25 0.00 0.03 0.09 - 0.00 0.02
C26 0.01 0.03 - 0.01 - 0.40 0.10 0.13 - 0.14 - 0.01 0.05 - 0.00 0.02
c27 0.17 0.12 0.08 0.02 0.09 - 0.02 - 0.13 - 0.00 - 0.04 0.09 - 0.08
Cc28 0.09 0.16 0.03 0.05 - 0.05 0.03 0.05 0.07 0.04 - 0.02 - 0.01
C29 0.21 - 0.28 - 0.04 0.46 0.10 - 0.19 0.02 0.02 - 0.05 - 0.03 - 0.03
C30 0.14 - 0.06 - 0.08 0.60 0.50 - 0.12 - 0.15 - 0.04 - 0.02 - 0.11 0.23
C31_33 - 0.15 - 0.03 - 0.02 0.12 - 0.03 0.21 - 0.04 - 0.01 0.06 - 0.03 0.07
2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013
In (I¥/1t-1) In (I/1t-1) In (I/1t-1) In (1¥/1t-1) In (1Y/1t-1) In (IY/1t-1) In (IY/1t-1) In (IY/1t-1) In (IY/1t-1) In (It/1t-1) In (It/1t-1)
Manufacturing
Total (C10_33)
C10_12 - 0.08 - 0.25 0.11 - 0.02 - 0.21 0.48 0.29 - 0.30 - 0.12 - 0.07 0.02
C13_15 - 0.12 - 0.29 - 0.00 0.32 - 0.46 0.23 - 0.03 - 0.17 0.10 0.00 0.07
C16 - 0.20 - 0.69 0.08 - 0.24 - 0.27 0.24 - 0.22 - 0.55 0.20 0.59 - 0.06
c17 - 0.40 - 0.38 - 0.04 - 0.03 0.03 - 0.16 - 0.10 0.00 0.01 0.13 0.03
C18 - 0.18 - 0.40 0.38 0.04 - 0.07 0.01 0.00 0.04 - 0.03 0.19 0.17
C19
C20 21 0.16 0.01 - 0.09 - 0.20 - 0.43 0.35 - 0.08 - 0.03 0.12 - 0.16 - 0.09
Cc22 - 0.12 - 0.06 0.05 - 0.10 - 0.50 0.49 0.42 - 0.05 0.03 - 0.09 - 0.07
Cc23 - 0.05 - 0.37 - 0.14 0.10 0.38 0.01 - 0.14 0.05 0.04 0.05 0.01
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C24 - 0.14 0.18 - 0.24 0.05 - 0.17 0.69 - 0.33 - 0.23 0.31 - 0.21 - 0.01
C25 - 0.19 - 0.36 0.16 - 0.11 - 0.41 - 0.20 0.03 - 0.23 0.08 - 0.16 0.11
C26 - 0.19 - 0.03 0.07 0.41 - 0.17 - 0.20 0.19 - 0.07 - 0.06 0.07 - 0.00
c27 - 0.41 - 0.13 - 0.07 - 0.06 - 0.09 - 0.00 0.17 - 0.07 0.06 - 0.07 0.16
C28 - 0.28 - 0.17 - 0.01 - 0.09 0.07 - 0.04 - 0.02 - 0.16 0.01 - 0.03 0.13
C29 - 0.09 0.24 0.05 - 0.61 - 0.11 0.14 - 0.14 0.27 0.01 0.00 0.09
C30 - 0.00 0.04 0.08 - 0.76 - 0.50 0.01 0.06 0.34 - 0.03 0.13 - 0.20
C31_33 0.10 - 0.02 0.09 - 0.23 - 0.10 0.20 0.24 - 0.04 0.14 - 0.23 - 0.00

ACTIVITY EFFECT (E act)

2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013
C10_12 6,861.3 7,085.3 6,475.5 5,146.1 3,512.4 (7,033.7) 14,563.3 10,647.3 2,162.2 3,676.5 3,625.2
C13 15 14,636.7 13,837.5 11,442.4 10,208.6 6,535.6 (9,074.0) 14,425.7 10,817.5 2,682.6 5,376.3 5,874.6
C16 3,264.6 3,178.4 2,620.8 2,051.5 1,284.5 (2,016.7) 3,122.4 1,779.5 407.1 1,145.1 1,434.2
C17 2,288.7 2,227.7 1,994.7 1,555.9 1,064.6 (1,710.3) 2,371.6 1,830.9 481.5 958.1 1,102.8
C18 428.0 490.6 502.5 414.2 307.6 (515.7) 741.7 568.7 138.7 277.3 320.5
C19
C20_21 20,080.8 23,858.8 20,859.2 14,347.8 7,587.7 (13,198.9) 24,109.7 17,905.8 4,435.5 7,748.8 6,853.0
C22 6,003.4 6,985.7 7,016.8 5,400.3 3,055.8 (5,523.5) 12,554.3 12,054.4 3,122.3 5,673.5 5,362.2
C23 14,322.2 16,347.1 13,942.6 11,429.2 9,822.3 (17,604.7) 23,601.4 17,958.1 4,554.0 9,036.6 9,848.6
C24 31,808.3 37,061.7 35,130.6 27,075.5 19,638.7 (33,505.2) 48,822.3 38,757.2 9,537.9 17,189.0 17,178.3
C25 2,009.4 2,102.9 2,002.5 1,564.4 882.1 (1,162.1) 1,726.7 1,286.8 318.3 590.1 602.2
C26 231.1 262.8 269.2 224.2 163.8 (253.0) 358.1 286.4 69.0 131.9 143.2
Cc27 489.8 532.7 526.9 417.4 307.0 (501.2) 722.3 576.9 142.0 269.4 294.5
C28 1,565.9 1,756.0 1,745.3 1,386.3 1,031.3 (1,713.8) 2,476.4 1,953.1 482.5 895.4 962.9
C29 1,811.6 2,325.3 2,269.2 1,698.7 1,176.9 (1,886.6) 2,480.9 2,218.9 631.3 1,134.8 1,195.7
C30 3317 436.2 427.6 317.1 220.7 (346.2) 448.8 408.5 115.8 212.3 227.3
C31.33 1,080.2 1,273.8 1,280.8 1,006.7 665.0 (1,260.2) 2,446.2 2,136.9 582.7 1,053.2 990.8

STRUCTURAL EFFECT (E str)

2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013
C10 12 (10,395.7) 8,037.1 (9,643.4) 2,524.0 (18.5) 8,502.9 (13,554.6) (9,767.2) 7,718.3 (6,351.9) 957.5
C13_15 (11,697.0) (5,808.5) (1,773.6) (13,851.9) (11,437.7) 385.1 1,687.8 2,014.8 1,832.5 5,020.0 (989.4)
C16 237.9 10,741.7 (4,005.3) 7,074.9 (2,860.7) 1,353.9 1,906.7 (875.8) 3,714.2 (4,863.3) 970.4
C17 2,760.2 3,197.7 865.9 (818.5) (2,919.6) 4,291.5 (424.0) 378.9 1,203.6 (1,448.6) 2,762.5
C18 (58.3) 1,786.2 (1,643.7) (114.3) 184.3 375.2 (270.3) (812.2) 362.6 (452.6) (649.3)
C19
C20 21 (5,617.7) (43,273.4) 8,441.6 (12,612.8) (1,274.2) 28,608.2 9,297.9 (21,424.9) (2,262.8) (14,043.4) 400.7
c22 4,034.2 (888.1) 3,429.0 (5,658.0) 6,312.3 4,741.4 (5,518.1) 5,044.2 4,797.9 (3,302.3) (1,527.8)
C23 21,248.0 13,973.0 13,673.8 (4,793.9) (32,809.6) (6,452.7) 8,295.0 (16,202.4) 1,892.9 8,802.5 473.1
C24 28,4775 (81,188.8) 75,397.4 (44,991.8) 62,184.8 (227,702.7) 117,370.2 85,023.2 (144,428.0) 74,223.5 (14,001.1)
C25 (163.9) 4,078.2 (2,095.4) (25.2) (1,142.1) 3,156.3 53.0 367.0 1,241.6 (69.6) 289.1
C26 12.3 76.4 (26.3) (1,146.7) 291.8 373.7 (399.8) (22.2) 154.9 9.2 83.6
c27 760.6 532.9 413.0 1223 502.7 (101.4) (746.2) (17.9) (231.2) 615.3 (609.6)
C28 1,382.1 2,341.6 552.2 889.0 (956.1) 541.6 955.9 1,451.2 868.9 (360.6) (343.5)
C29 3,504.7 (5,462.0) (861.8) 10,101.6 2,124.2 (3,911.9) 442.0 531.7 (1,315.2) (871.9) (919.6)
C30 432.0 (218.0) (335.5) 2,468.7 2,020.9 (447.7) (522.0) (172.2) (113.1) (582.0) 1,336.8
C31 33 (1,497.3) (292.0) (198.4) 1,502.2 (418.1) 2,891.2 (715.5) (284.2) 1,571.8 (800.1) 1,663.6

INTENSITY EFFECT (E int)

2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013
C10_12 (5,222.2) (14,997.7) 6,847.1 (1,108.5) (13,850.9) 36,651.9 33,084.1 (34,206.5) (11,852.4) (6,179.3) 1,896.7
C13 15 (15,921.5) (33,783.8) (240.9) 42,844.1 (55,032.5) 22,385.5 (3,086.4) (19,393.4) 11,928.4 102.5 10,082.7
C16 (6,142.4) (18,447.0) 2,082.2 (6,476.6) (6,493.9) 5,377.4 (5,266.1) (10,493.2) 3,722.3 16,920.2 (2,048.2)
c17 (8,472.8) (7,162.1) (709.6) (554.2) 582.4 (3,007.2) (1,906.4) 11.8 177.0 3,183.2 842.4
C18 (701.7) (1,641.5) 1,794.7 2136 (415.8) 46.5 18.1 259.1 (218.8) 1,289.9 1,388.6
C19
C20 21 29,042.7 2,326.1 (17,624.6) (37,313.8) (60,534.6) 50,362.5 (16,024.3) (6,645.5) 23,870.1 (31,236.9) (15,208.1)
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c22 (6.785.2) (3,509.1) 31326 (7.183.0) (28,331.4) 29,569.9 41,1428 (6,582.0) 4,256.6 (12,208.3) (9,268.4)
C23 (7,182.2) (50,613.6) (17,959.3) 15,045.5 68,223.6 1,782.2 (26,650.9) 95533 72538 10,5113 21715
C24 (40,859.1) 56,4015 (78,763.8) 19,004.8 (60,935.7) 251,873.5 (126,805.5) (94,900.3) 133,366.8 (89,659.0) (4,245.9)
C25 (3.623.6) (6,429.4) 3,066.9 (2,142.1) (6,680.5) (2,529.3) 349.5 (3,186.2) 1,088.3 (2,377.6) 16475
C26 (399.0) (57.6) 1713 1,189.8 (503.8) (543.3) 525.5 (214.2) (198.7) 2319 (6:3)
c27 (1,866.6) (604.9) (352.2) (345.7) (508.7) (2.8) 050.2 (430.0) 373.0 (482.1) 1,200.0
C28 (4,073.5) (2,545.2) (233.3) (1,655.0) 1,383.4 (661.6) (370.0) (3,341.5) 167.6 (768.9) 3,158.3
C29 (1,517.0) 46355 1,095.3 (13,473.5) (2,308.1) 2,910.0 (2,637.8) 6,387.8 231.2 62.3 25751
C30 (1.0) 163.6 307.2 (3,102.8) (2,014.1) 55.5 2215 1,478.0 (158.4) 709.2 (1,134.0)
C31 33 1,009.8 (234.2) 1,121.2 (3,053.3) (1,279.3) 2,768.8 4,633.4 (938.0) 3,795.1 (6,043.5) (86.7)

CONTRIBUTIONS OF DRIVING FACTORS TO TOTAL EFFECT (Tera Joule)

2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013
AE_Act 107,213.46 110,762.34 108,506.41 84,243.95 57,256.00 | - 97,305.67 154,977.88 121,186.78 29,863.40 55,368.22 56,015.92
AE_Str 3341956 | - 92,365.90 82,189.47 | - 50,330.42 10,784.35 | - 183,395.44 117,857.97 4523185 | - 122,991.09 55,505.77 | - 10,102.84
AE_Int - 7271526 | - 76499.38 | - 96,265.15 1889.37 | - 168,699.95 397,039.61 | - 101,813.37 | - 162,640.84 177,80215 | - 11594508 | -  7,034.79
AE_Tot 67,917.77 | - 49,102.94 94,430.74 26,802.91 | - 91659.61 116,338.50 171,022.48 3,777.79 8467446 | - 507108 38,878.29

% SHARES OF DRIVING FACTORS IN TOTAL EFFECT (%)

2004-2003 2005-2004 2006-2005 2007-2006 2008-2007 2009-2008 2010-2009 2011-2010 2012-2011 2013-2012 2014-2013
AE_Act 158 115 314 0.91 32.08 035 144

(2.44) (0.62) (0.84) (10.92)
AE_Str 0.49 1.88 0.87 0.69 11.97
(2.21) (0.22) (1.58) (1.45) (10.95) (0.26)

AE_Int 156 0.07 1.84 341 2.10 22.86

(1.07) (1.02) (0.60) (43.05) (0.18)
AE_Tot 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
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Abstract

The multidimensional poverty approach considering the intrinsically multifaceted
structure of the poverty phenomenon has become prevalent recently. This study
produces a multidimensional poverty index (MPI) -composed of education, health,
housing conditions, material deprivation, and social exclusion dimensions- for Tiirkiye.
For this purpose, it applies the Alkire-Foster methodology and employs the SILC micro
datasets for the 2014-2022 period. Tirkiye is a rather heterogeneous country and
therefore the current study has a special focus on the spatial distribution of poverty in
the country. It is found that multidimensional poverty is mainly concentrated in
Southeastern and Eastern Anatolia. Although multidimensional poverty fell in all
regions without exception from 2014 to 2022, the regions with the highest poverty did
not change in this period. Afterwards, a comprehensive descriptive analysis is provided
including many scatter plots for regional MPIs and regional macroeconomic and social
indicators to clarify the association between regional poverty and regional conditions.
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Tiirkiye’deki Cok Boyutlu Yoksulluk Uzerine Bolgesel
Perspektiften Bir Calisma

Oz

Yoksulluk olgusunun dogasi geregi ¢cok yonlii olan yapisini dikkate alan ¢ok boyutlu
yoksulluk yaklasimi son yillarda yaygin hale gelmistir. Bu ¢aligma Tiirkiye i¢in egitim,
saglik, barinma kosullari, maddi yoksunluk ve sosyal diglanma boyutlarindan olusan bir
¢ok boyutlu yoksulluk endeksi gelistirmektedir. Bu amagla Alkire-Foster metodolojisi
uygulanmakta ve 2014-2022 dénemine ait GYKA mikro veri setleri kullanilmaktadr.
Tiirkiye’nin heterojen yapisi nedeniyle bu ¢alisma yoksullugun iilke i¢indeki mekansal
dagilimima 6zel olarak odaklanmaktadir. Sonuglar ¢ok boyutlu yoksullugun agirlikli
olarak Giineydogu ve Dogu Anadolu bolgelerinde yogunlastigini gdstermektedir.
2014’ten 2022’ye kadar ¢ok boyutlu yoksulluk istisnasiz olarak her bolgede azalmais olsa
da en yoksul bolgeler bu donemde degismemistir. Sonrasinda, bdlgesel yoksulluk ile
bolgesel kosullar arasindaki iliskileri agikliga kavusturmak i¢in bolgesel cok boyutlu
yoksulluk endeksleri ile bolgesel makroekonomik ve sosyal gostergelere iliskin cok
sayida grafigi iceren kapsamli bir betimsel analiz sunulmaktadir.

JEL Kodlan: 132, O11, 012, 018, R11

Anahtar Kelimeler: yoksulluk 6l¢iimii, ¢ok boyutlu yoksulluk, bolgesel yoksulluk,
bolgesel gelisme
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1. Introduction

Poverty has been one of the most fundamental economic, social, and political
challenges globally for centuries. It is considered as not only a lack of economic and
material resources but also a violation of human rights. It impairs economic and social
rights such as access to food and clean water, the right to education and health, and also
civil and political rights. In spite of the great efforts made by governments and non-
governmental organizations, poverty is still one of the main challenges faced by many
countries in our time. Besides, the progress in poverty alleviation is rather vulnerable to
shocks as the recent shocks (e.g., the COVID-19 pandemic and climate change) have
demonstrated.

To handle poverty, the primary step is to measure it as accurately as possible.
Poverty statistics are very crucial economic and social indicators because they allow us
to monitor how economic development evolves. Moreover, poverty comparisons can
unearth which groups, regions and countries are more prone to poverty. Poverty
measurement is therefore a useful tool to target the poorest groups and regions, allocate
social budgets, and support the coordination of social policies. Poverty statistics raise
public awareness and motivate politicians to handle this problem since the prevalence
of poverty means policy failure (Atkinson, 2019). Yet, there is no consensus on how to
measure poverty and poverty estimations can notably differ depending on the
methodology (Atkinson, 1987). Measurement of poverty has always been a challenging
task as the results are often sensitive to the choice of welfare indicator, poverty line, and
summary statistic.

Absolute and relative poverty concepts have been prominent in poverty
measurement for decades. They both use monetary sources, such as household income
level or consumption expenditures as welfare indicators. Then, by employing a pre-
determined poverty line, these approaches identify individuals or households as poor if
their welfare level is lower than this threshold. However, monetary welfare indicators
suffer from some limitations. For example, household income level is highly affected by
transitory income, and in this case, it is not a proper indicator for long-term welfare.
Furthermore, the collection of income data may be problematic if informal employment,
agricultural or self-employment are prevalent (World Bank, 2005). Both income and
consumption data suffer from recall bias. The collection of monetary data suffers from
measurement error more probably than that of non-monetary indicators of welfare such
as educational degree or having an indoor toilet. More importantly, although monetary
resources enable access to plenty of market goods, they may not help access to non-
market goods such as education or health services (Ravallion, 2012). For example, the
household income of a child who does not attend school might be above the monetary
poverty line (Limanli, 2016). Therefore, monetary resources might lack to reflect well-
being, and deprivation forms other than economic hardship can be important for poverty
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measurement (Smeeding, 2016). Non-monetary indicators of welfare are useful for
comprehending the multifaceted structure of poverty.

To deal with these limitations, the multidimensional poverty approach has come
to the fore recently. This literature argues that poverty is a multifaceted phenomenon
which is intrinsically multidimensional (Alkire and Foster, 2007, 2011; Nolan and
Whelan, 2010, 2014; Alkire et al. 2015). To focus only on the lack of monetary or non-
monetary deprivations may not be sufficient to measure poverty. Poverty is sometimes
a lack of food; sometimes psychological issues (e.g., humiliation, voicelessness,
dependency, powerlessness); and sometimes a lack of access to basic infrastructure like
clean water and transportation (Alkire et al., 2015). By comparing country trajectories
in satisfying the Millennium Development Goals and reductions in income poverty,
Alkire et al. (2015) conclude that trends in income poverty do not always match with
non-income deprivations, and therefore monetary poverty measures should be
complemented by other dimensions of poverty. They also state that no single non-
monetary deprivation represents all the other deprivations. Therefore, a
multidimensional measure must reflect highly differentiated dimensions of deprivations.

In this context, the Human Development Index (HDI), a summary measure of
education, health, and a decent living standard, has been estimated by the United Nations
Development Programme (UNDP) since 1990. Moreover, the Human Poverty Index
(HPI) used for international poverty comparisons was introduced by the UNDP in 1997.
This index, which has different definitions for developing countries and high-income
OECD group, consists of three dimensions; a long and healthy life, knowledge
(measured by illiteracy rates), and a decent standard of living. The HPI was replaced by
the global MPI in 2010. An MPI can reflect highly differentiated deprivations of the
people in poverty. It considers overlapping or simultaneous deprivations that individuals
experience. Taking various components of welfare into account allows for analysing the
phenomenon of poverty comprehensively beyond the lack of monetary resources.
Oxford Poverty and Human Development Initiative (OPHI) and UNDP measure the
global Multidimensional Poverty Index (MPI) for more than 100 countries. The global
MPI consists of three dimensions; health, education, and living standards. As Acar
(2014) argues, the global MPI is more proper for underdeveloped countries since its
criteria is too low for developing ones. Therefore, several developing countries, such as
India, Mexico, Colombia, Chile, Thailand, etc., have generated official and national (i.e.,
country-specific) MPIs by considering the characteristics of their own country recently.
A national MPI allows for monitoring progress in multidimensional poverty,
coordination of policies, budget allocations and planning, guiding policy interventions,
targeting, and impact evaluation.

Following the previous discussion on the importance of poverty as an economic
and social challenge and the advantages of multidimensional poverty measurement, this
study aims to provide a comprehensive descriptive analysis about regional disparities in
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poverty in Tiirkiye using multidimensional poverty indices. Tiirkiye is an important
study area because of the persistent regional duality within the country (see for example
Erkal, 1978). Indeed, there is a great literature on the prevalence of regional imbalances
in the country. For instance, Dansuk, Ozmen, and Erdogan (2007) showed that income
and social classes were unequally distributed among regions in Tiirkiye. Many studies
concluded that there is a considerable disparity between the Eastern and Western parts
of Tiirkiye in terms of wages (Tastan and Akar, 2013), incomes (Filiztekin and Celik,
2010), economic activity and poor access to education and health facilities (Karaman
and Dogruel, 2011), and market potential (Karahasan, Dogruel, Dogruel, 2016).
Moreover, some studies found that poverty in Tiirkiye was spatially clustered in South-
eastern and Eastern Anatolia (Karadag, 2010; Coskun, 2012; Duran, 2015; Karadag,
2015; Limanli, 2016; Karahasan and Bilgel, 2021). These studies mostly argued that
regional concentration of poverty was not a temporary issue changing over time, but a
structural problem. Therefore, it is important to consider the regional disparities and
conduct poverty-related analysis at the regional level.

Although there is not an official MPI in Tiirkiye, a few studies in the literature
constructed multidimensional indices for the country (Acar, 2014; Karadag and
Saragoglu, 2015; Limanli, 2016; Giovanis and Ozdamar, 2021; Karahasan and Bilgel,
2021; Yilmaz and Kilig, 2021 and Tekgilic and Akbulut, 2022). While most of the
previous studies focus on the population over 14-year-old, the MPI in the current study
accounts for the whole population. Besides, it employs a few new indicators (e.g.,
internet access and overcrowding) and a new dimension (i.e., social exclusion). Finally,
and foremost, this paper extends the prior literature by measuring regional MPI in
Tiirkiye by focusing on its spatial distribution and puts forward a detailed understanding
of its nature on the basis of regional disparities by employing useful descriptive analysis.

In this study, the Surveys of Income and Living Conditions (SILC) between 2014
and 2022 are used and an extensive descriptive analysis is conducted. The descriptive
analysis consists of three parts. First, regional MPIs between 2014 and 2022 are
estimated at the NUTS-2 level and compared. Second, regional MPIs are decomposed
to examine the differences in the contribution of each dimension across regions. Third,
various scatter plots for regional MPIs and regional macroeconomic and social
indicators (sectoral GDP per capita, unemployment rate, share of exports and imports in
GDP, credits per adult, per capita social assistance, Gini index, female labor force
participation rate, early motherhood rate, net migration rate and the number of students
per teacher) are drawn to clarify the association between regional poverty and regional
conditions.

The rest of the paper is organized as follows. Section 2 describes the data used
and explains the methodological details of MPI measurement. Section 3 presents the
descriptive tables and figures to discuss the regional disparities in MPI. Section 4
concludes along with some policy recommendations.
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2. Data and methodology

The Alkire-Foster (AF) (2007, 2011) methodology is followed to measure the
MPI generated in this study. This approach satisfies many desirable axioms and also has
intuitive power. Its practical and technical advantages make it quite attractive to
informing policy. It employs the Adjusted Headcount Ratio as the multidimensional
poverty index reflecting both the incidence and intensity of poverty. The AF method
follows a dual cut-off approach: (i) a set of deprivation cut-offs identifying if an
individual/household is deprived in each indicator, (ii) a poverty cut-off identifying if
an individual/nhousehold is multidimensionally poor or not. The steps of this
methodology are as follows (AlKkire et al., 2015, pp. 145-147).

i.  Asetofindicators are defined. Data for all units of identification (i.e., individuals
or households) needs to be available for all units.

ii.  Deprivation cut-offs (i.e., thresholds considered adequate to be non-deprived) for
each indicator should be set.

iii.  Cut-offs are applied to decide whether each individual/household is deprived or
not in terms of each indicator.

iv.  Weights for each indicator are chosen such that their sum is equal to one. Here,
we adopt the equal weighting approach where dimensions are equally weighted
and indicators in each dimension are also equally weighted.

v.  The weighted sum of deprivations is generated for each individual/household,
and it is called "deprivation score" for each unit.

vi. A poverty cut-off which is a deprivation score to be counted as
multidimensionally poor is determined. Afterwards, each individual/household
is identified as multidimensionally poor or not. We use the standard 1/3 poverty
cut-off which means that only the households who are deprived in at least 33.3%
of the weighted indicators are considered multidimensionally poor.*

vii.  Deprivations of the non-poor are censored,? and the ratio of multidimensionally
poor people is computed. This ratio is the headcount ratio (H) of
multidimensional poverty.

viii.  Deprivation scores of the people in multidimensional poverty are added up and
divided by the total number of poor people to compute the average intensity of
multidimensional poverty (A).

iX.  Adjusted headcount ratio (M) is computed as the product of headcount ratio (H)
and average intensity (A).

L For a robustness check, alternative poverty cut-offs (i.e., %2 and Y4) are also applied (see Table A.5 in the appendix).
Although the results notably changed once we used the % cut-off, the regional concentration of multidimensional
poverty, rankings of regions, and dimensional contributions remained almost unchanged.

2 This characteristic of the AF methodology is consistent with poverty focus and allows for satisfying the property
that a poverty measure should be independent of the acquisitions of the non-poor.

54



Ekonomi-tek, 13(1), 2024 55

M=HxA

Adjusted headcount ratio (aka MPI) is the rate of weighted deprivations of the
poor out of the total number of deprivations that could have been experienced if all
people in the society were poor and deprived in all dimensions. The AF methodology is
easy to compute and valid for ordinal data. The AF methodology is also decomposable
which means that an MPI can be broken down by subgroups of the population (e.g., by
regions, genders, age groups, ethnicity, etc.). Another attractive characteristic of the AF
methodology is that it allows for dimensional breakdown, and therefore deprivations
contributing to poverty at most can be revealed. It also satisfies dimensional
monotonicity, so that if a poor individual/household ends up being deprived in a
dimension, the poverty measure reduces, and vice versa. The standard headcount ratio
(H) does not satisfy dimensional breakdown and dimensional monotonicity, but the
adjusted headcount ratio (M) does.

Individuals or households are often used as the unit of identification in poverty
measures. In this study, though the unit of identification is households due to data
constraints,® the unit of analysis (i.e., how the results are reported) is individuals. Even
if this approach cannot capture the intra-household inequalities,* it allows us to measure
poverty among the whole population instead of only the population aged 15 or older as
most of the previous studies did.

By applying the Alkire-Foster methodology and considering the global MPI,
national MPIs of other developing countries, and previous MPIs in the literature, this
study estimates a national MPI for Tiirkiye at the regional level. For this purpose, the
SILC micro dataset for the 2014-2022 period is used. Estimations start from 2014 since
the required regional data is available thenceforth. The dimensions and indicators of the
MPI are given in Table 1. It has five dimensions (i.e., education, health, housing
conditions, material deprivation, and social exclusion) and 22 indicators. All indicators
are binary variables which take either zero (for non-deprived) or one (for deprived). This
index brings a new dimension, social exclusion, and some new indicators (e.g.,
overcrowding and internet access) compared to the previous MPIs generated for Tiirkiye
in the literature.

The education dimension is comprised of two indicators: average years of
schooling and illiteracy. Households are considered deprived in E1 if the average years
of schooling of the household members who are aged 15 or older are less than 8 years.
Considering that the legally compulsory education period in Tiirkiye has been 8 years
since 1997 and 12 years since 2012, households whose average education degree is
below the compulsory education are deprived in this indicator. Another indicator for
education deprivation is illiteracy: If a household member aged 15 or above is illiterate,
the household is considered as deprived in E2.

The health dimension consists of three indicators: Limited daily activity (a
household is deprived if a member aged 15 or above has limitation in daily activities at

3 Data on education, health, and four indicators of social exclusion is available for people aged 15 or older.

4 Some factors such as gender, age, job status, etc. may lead to disparities in bargaining power among household
members, and thus intra-household inequalities (see for example, Haddad and Kanbur, 1990; Jenkins, 1991).

55



56 Acet Donmez & Eris Dereli

least for six months due to a physical or mental health problem); inability to access to
health services (a household is deprived if at least a member aged 15 or above is unable
to access health services in the last 12 months); lack of micronutrients (a household is
deprived if it cannot afford to eat meat/chicken/fish -or equivalent for vegetarians- once
every two days). Instead of food poverty, micronutrient deficiency is a widespread
problem in our time (Banerjee and Duflo, 2012), and the lack of micronutrients implies
to bad health status.

Table 1. Dimensions and indicators of the MPI

Dimension Indicator
Education E1: If the average years of schooling among household members aged 15 or older is less than 8
(1/5) years (1/10)

E2: If a household member aged 15 or above is illiterate (1/10)

H1: If a household member has a physical or mental health problem limiting daily activity (1/15)
H2: If a household member is unable to access health services (1/15)

H3: Lack of micronutrients: inability to afford a meal with meat, chicken, or fish (or equivalent
for vegetarians) once every two days (1/15)

HC1: Problems in walls, floor, and roof (1/30)

HC2: Lack of indoor toilet or bathroom (1/30)

Health (1/5)

Housing HC3: Overcrowding: 2.5 or more persons share a bedroom (1/30)
conditions HC4: Environmental problems in the neighbourhood such as air or environmental pollution due
(1/5) to traffic or industry (1/30)

HCS5: Crime and violence in the neighbourhood (1/30)

HC6: Heating problem due to lack of isolation (1/30)

M1.: Lack of at least 3 out of 5 assets (mobile phone, TV, computer, dishwasher, and automobile)
due to financial limitations (1/25)

M2: Inability to pay housing rent, mortgage credit, or loan on interest two or more times in the
Material last 12 months (1/25)

deprivation M3: Inability to pay bills (electricity, water, or gas) two or more times in the last 12 months
(1/5) (1/25)
M4: Inability to repay a credit card debt or other debts two or more times in the last 12 months
(1/25)

M5: Inability to meet an unexpected but compulsory expenditure (1/25)

S1: If there is an unemployed® household member (1/30)

S2: If there is a household member who does not have social security in his/her main job (1/30)
S3: Inability to eat -or drink- out or at home with family or friends at least twice a month due to
Social financial difficulty (1/30)

exclusion S4: Inability to participate in activities such as sports, cinema, or concerts at least twice a month
(1/5) due to financial difficulty (1/30)

S5: No access to the internet due to financial limitations (1/30)

S6: If household adult equivalised income is less than 60% of the median per adult equivalent
income (1/30)

Note: Weights of the indicators and dimensions are given in the parentheses.

The housing conditions dimension includes six indicators: Problems in
walls/floor/roof; lack of indoor bathroom and toilet; overcrowding; environmental
problems; crime/violence in the neighbourhood; and problems with heating the house.
The overcrowding indicator is used in this MPI similar to that in the national MPIs of
other developing countries such as Chile and Mexico. The material deprivation
dimension covers a lack of assets, inability to pay housing rent, mortgage, loans on
interest, bills, credit card debts, other debts, and inability to afford an unexpected but

5 If a household member is looking for a job it takes one, and zero otherwise.
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compulsory expenditure. It is, to some extent, similar to the definition of Eurostat which
describes material deprivation as the situation of people who have financial problems.
The social exclusion dimension covers unemployment; lack of social security; inability
to eat/drink with friends/relatives at least once a month due to financial limitation;
inability to participate in leisure activities because of financial hardship; a lack of access
to the internet due to financial limitation; and relative income poverty. Some developing
countries such as Chile, Mexico, and Panama adopt similar indicators of social exclusion
in their national MPIs. Social exclusion is a concept in which individuals experience
problems with participating in the society where they live. Limited monetary resources
inhibit individuals from feeling just like the other people in society. Being out of
employment or social security usually results in exclusion from society. Paid work does
not only provide monetary resources, but also it is an important arena of social
interaction and contact. Therefore, unemployed people very likely suffer from social
exclusion (Gordon et al., 2000). Lack of participation in social activities due to lack of
monetary resources is another indicator of social exclusion. In this digital age, the
absence of internet access because of financial limitations is also considered an indicator
of social exclusion.

3. Results

This section presents the estimation results of the MPI. Regional MPI estimates
are provided in the first sub-section, and it is followed by the decomposition of the
regional MPIS. Finally, a descriptive analysis on the relationship between regional MPIs
and regional macroeconomic and social variables is presented.

3.1. Regional MPI estimations

Table 2 shows the regional multidimensional poverty rates for the 2014-2022
period. The details of the NUTS regions of Tiirkiye can be found in Table A.1 in the
appendix. The map of NUTS-2 regions is also provided in Figure A.1. In Table 2, the
first row demonstrates the multidimensional poverty rate in the whole country. It seems
that more than 43 per cent of the population was multidimensionally poor at the
beginning of the period, and this ratio decreased to 29.1 in the end. Despite the
considerable fall in the multidimensional poverty rate, three out of every ten people were
still in multidimensional poverty in 2022. In other words, more than 24 million people
was suffering from multidimensional poverty at the end of the period. The detailed
results of the nation-level estimation are given in the appendix between Tables A.2 and
A.5. More importantly, there is a substantial variation in the multidimensional poverty
rates between regions. For instance, while the multidimensional poverty ratio in TR51
(Ankara) was 11.4 per cent in 2022, this ratio was more than 60 per cent in TRB2, TRC2,
and TRC3.
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Table 2. Regional multidimensional poverty rates

Region 2014 2015 2016 2017 2018 2019 2020 2021 2022

TR 43.2 435 38.6 35.6 33.9 34.9 31.6 315 29.1
TR10 29.7 35.4 29.3 27.2 26.9 29.5 25.2 254 22.5
TR21 22.9 28.3 21.9 235 22.6 27 21.7 22 18.3

TR22 25.7 45.1 33.3 26.9 23.7 24.2 211 211 18.3
TR31 38.1 42.8 33.5 32.8 26.7 26.2 27.3 26.2 24.6
TR32 32.4 35.1 29.3 29 28.2 28.9 24.8 18.8 17.3
TR33 28.6 28.3 22.9 22.3 19.8 23.8 22 24.2 21.4
TR41 28.2 28.5 23.3 23.2 22.6 231 18.6 17.8 21.6
TR42 43.5 33.8 27.1 155 16.6 19.2 14.5 19.1 14.5
TR51 25.1 20.1 14 16.6 16.9 14.9 10.2 9.5 11.4
TR52 39.5 29.4 29.9 25.2 224 23.8 18.8 26.4 18.2
TR61 36.6 37.9 38.9 28.9 29.9 33.9 29.8 30.9 28.8
TR62 49.7 49.3 45.3 33 28.2 31 324 36.6 34.4
TR63 59.4 58.2 50.1 49.4 49.5 54.9 50.5 52.1 48.8
TR71 30.2 35.2 33.3 33.1 30.6 27.9 24.8 23.2 21.8

TR72 47.2 46.3 53 46.2 38.4 31.9 30 24 19.5
TR81 36.3 41.1 355 32.6 34.2 28.6 22.8 20.1 22.6
TR82 38.8 36.6 29.6 29.1 25 32.8 29.5 27.8 22.1

TR83 51.1 49.1 42.1 38.4 35.7 36.9 36.3 36.2 32.2
TR90 43.2 43.7 46.2 44.4 40.5 41.8 39.9 32.4 31.3
TRA1 59.4 52.3 41 39.9 32.3 35 36.6 32.9 30.3
TRA2 79.3 74.1 72.3 71.1 70.9 69 64 66.1 59.7
TRB1 59.3 56.8 38.8 35.9 26.8 26.8 254 245 24.9
TRB2 82.6 82.4 79.7 75.8 76.1 72.1 71.4 69.8 64.2
TRC1 67.8 65.9 58.2 60.4 58.4 57.9 50.8 44.1 425
TRC2 84.9 81.7 81.8 79.9 81.2 76.7 73.8 75.4 68.3
TRC3 77.2 71.6 69.8 66.8 68.9 71.1 63.9 67.5 66.6

Source: Authors’ own estimations

Table 3 presents the regional MPIs which are the product of headcount ratio (H)
and average intensity (A) in each region. As mentioned earlier, it has some advantages
over the traditional headcount ratio. For example, it allows for dimensional breakdown
and satisfies the monotonicity axiom. It seems that there has been a substantial reduction
in the MPIs from 2014 to 2022. There seem notable disparities between regions again.
Indeed, while the MPIs in many regions have become less than 10 per cent in recent
years, some regions such as TRB2, TRC2, and TRC3 have MPIs greater than 30 per
cent.
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Table 3. Regional MPIs

Region 2014 2015 2016 2017 2018 2019 2020 2021 2022
TR 21.8 21.6 18.6 16.9 16 16.4 14.6 14.6 13.2
TR10 13.8 16.9 13.8 12.6 12.8 13.8 115 11.6 9.9
TR21 10.6 12.8 10.5 11.2 10.7 13 9.8 10.2 8.4
TR22 11.4 215 145 117 10.1 10.7 9.3 8.8 7.6
TR31 18.9 216 15.7 155 12.4 12 12.1 11.9 10.8
TR32 14.3 15.7 12.6 12.4 12.2 12.6 10.9 7.8 7.4
TR33 12.6 12.6 9.9 9.5 8.5 9.9 9.3 10.2 9.1
TR41 13.2 13.3 10 9.9 9.5 9.8 7.8 7.7 9.5
TR42 211 14.9 12.1 6.4 7 8.1 59 8.1 5.8
TR51 11.2 8.7 6.2 7.5 7.4 6.5 4.2 4 4.8
TR52 18.4 13.1 12.9 11 9.8 10.3 8.1 11.7 7.7
TR61 18.4 18.4 18.9 13.3 13.6 16.2 13.9 14.3 12.7
TR62 25.7 244 22.5 15.1 12.5 14.2 147 16.8 15.9
TR63 314 30.5 253 243 248 27.2 24.2 24.8 23.2
TR71 13.6 15.8 14.8 145 13.6 12.4 10.9 10.2 9.7
TR72 229 222 26.2 216 18.5 14.8 12.8 10.2 8.2
TR81 15.9 19 16.4 14.2 14.9 11.8 9.4 8.4 10
TR82 17.9 16.5 12.8 12 10.5 13.4 12.5 12 9.1
TR83 259 23.7 18.6 16.4 15.2 16.4 15.9 16.3 13.9
TR90 20.5 20.5 21.1 20.7 18.7 19.6 18.2 14.3 13.9
TRA1 321 26.2 19.2 18.9 14.1 16.1 17.2 14.9 13.4
TRA2 434 421 38.7 36.3 35.7 347 31 34.2 29.2
TRB1 30.3 27.6 17.9 15.6 10.7 10.8 10.4 9.8 10
TRB2 46.5 45.6 422 38.5 37.5 35.6 359 35.8 31.9
TRC1 37.3 359 29.5 30.1 29.5 28.1 24.1 20.8 19.3
TRC2 50.5 475 44.6 435 42 405 38 39.3 341
TRC3 40.3 36.8 34.6 34.3 34.9 36.3 315 334 32.1

Source: Authors’ own estimations

Figure 1. Regional multidimensional poverty indices in 2014 (%)
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59



60 Acet Donmez & Eris Dereli

Figure 2. Regional multidimensional poverty indices in 2022 (%)
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Figure 1 and Figure 2 provide regional maps of MPIs for the year 2014 and 2022,
respectively.® Once these maps are examined, regional duality in multidimensional
poverty seems more obvious. The Southeastern and Eastern Anatolia regions have much
more prevalent multidimensional poverty compared to the Western regions of the
country. At the end of the period, even though all the regional MPIs fell, the
concentration of poverty in the South-eastern and Eastern parts remained unchanged.
This finding implies to the persistence of the regional disparities in the country.

Figure 3 compares the regional multidimensional poverty rates in 2014 vs. 2022
with a 45° line. It shows that multidimensional poverty rates decreased in all regions
without exception from 2014 to 2021 (all regions are located below the 45° line).
Especially, there have been massive poverty reductions in TRB1 (34.4 percentage
points), TRAL1 (29.1 points), TR42 (29 points), TR72 (27.7 points), and TRC1 (25.3
points). These regions need to be examined thoroughly to figure out how poverty can be
alleviated also in other regions. Still, regions with the highest rates of poverty at the
beginning are also the poorest regions at the end of the period, implying to the regional
persistence of poverty. In particular, a targeted poverty alleviation strategy is required
to alleviate the prevalent multidimensional poverty in TRA2, TRB2, TRC2, and TRC3
regions.

6 These figures are natural break maps.
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Figure 3. Regional multidimensional poverty rates in 2014 vs. 2022
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3.2 Decomposition of regional MPIs

Figure 4 and Figure 5 indicate the contribution of each dimension to the regional
MPIs in 2014 and 2022, successively. Education emerges as the most problematic
dimension in almost all regions, and it is followed by the health dimension. After
education and health, the other three dimensions of the MPI have approximately the
same contribution rates. This situation does not notably change over time.

Figure 4. Regional contribution of each dimension in 2014
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Figure 5. Regional contribution of each dimension in 2022

50%
45%
40%
35% X X X X

X x
0% x)( X X X)( X X &Xx X % X

X % xx = X X X

25%, X % X XXX%XX X

20%
15%
10%
5%
0%

M Education [ Health M Housing conditions Material deprivation Social exclusion

Source: Authors’ own estimations

Regional MPIs by dimensional decompositions are presented in Figure 6 and
Figure 7 for the beginning and end of the period. Although the MPIs significantly
decreased from 2014 to 2022, the relative importance of the dimensions remained almost
the same. It is obviously seen that education and health are the dimensions in which
people in all regions have the highest deprivations. Therefore, policies towards reducing
the deprivations in these two dimensions need to be prioritized. Deprivations in the
housing conditions, material deprivation, and social exclusion seem less striking in
general. However, as well as education and health, these three dimensions are also still
problematic in the Southeastern and Eastern regions.

Figure 6. Regional MPI by dimensional contributions in 2014
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Figure 7. Regional MPI by dimensional contributions in 2022
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3.3 Regional MPIs and regional macroeconomic and social indicators

A descriptive analysis of the relationship between regional MPIs and some
regional factors is presented in this sub-section. This analysis would improve our
understanding of the regional multidimensional poverty in Tiirkiye. We restrict the
analysis with the macroeconomic and social indicators that might be theoretically related
to poverty and are available at the NUTS-2 level for the 2014-2022 period. The
definitions of these variables are given in Table 4. Macroeconomic indicators used in
this analysis are GDP per capita from three main sectors (i.e., industry, services, and
agriculture),” unemployment rate,® exports and imports rates as indicators of openness
to trade,® credits per adult as an indicator of accession to credit,'® per capita social
assistance which represents the government policy towards poverty alleviation.
Considering the inflationary structure of the Turkish economy, it is vital to use the
macroeconomic variables in real terms. Therefore, GDPs, credit levels, and social
assistance expenditures are adjusted to 2014 price levels. As for social indicators, we
employ the Gini coefficient as an indicator of income inequality, female labour force
participation which is an important study area due to the persistent low rates in the

7 Economic growth is largely regarded as a key to eradicating poverty (see for example, Ravallion and Datt, 1992;
Ravallion, 2001; Dollar and Kraay, 2002).

8 Unemployment is very often regarded as the main reason for poverty (see for example, (Freeman, 1991; Tobin,
1994; Minsky, 2013).

9 The effect of trade openness on poverty is often unambiguous (see for example Vos, 2008; Cockburn and Giordano,
2008).

10 Many studies suggest that financial inclusion can reduce poverty risks (see for example Omar and Inaba, 2020;
Alvarez-Gamboa, et al., 2021).
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country,* early motherhood rate,'? number of students per teacher as a proxy for the
quality of education,® and net migration rate.}* Summary statistics of these variables are
given in Table A.6 in the appendix.

Table 4. Definition of the variables

Variable Definition Source
GDPindusiry Natural logarithm of real GDP per capita (industry) TurkStat
GDPiervices Natural logarithm of real GDP per capita (services) TurkStat
GDP igricutture Natural logarithm of real GDP per capita (agriculture)  TurkStat
unemployment Unemployment rate TurkStat
Exports rate Total value of exports divided by GDP ($) TurkStat
Imports rate Total value of imports divided by GDP ($) TurkStat
Credits per adult ~ Natural logarithm of the real value of total credits per The Banks

adult®™® Association of

Tiirkiye

Social assistance'® Natural logarithm of the real value of per capita social ~ Ministry of Treasury

security and social assistance expenditures (TL) and Finance
Gini Gini coefficient TurkStat
Female labour Female labour force participation rate TurkStat
force participation
early motherhood  The ratio of births by mothers under 18-year-old to TurkStat

total births
Net migration rate The net number of emigrants per thousand people who  TurkStat

can migrate!’
Student per Number of students per teacher (primary school) TurkStat
teacher

The following figures show the relationships between regional MPIs estimated
in this study and regional variables. They also include the pairwise correlation
coefficients. Except for agricultural GDP, all of the correlation coefficients are
statistically significant at the 95% confidence interval. Figure 8 demonstrates that there
is a strong and negative connection between regional MPIs and per capita industrial GDP
with a very high correlation coefficient (i.e. —0.72). It is obvious that regions with high
levels of per capita industrial GDP have lower MPIs, and vice versa. A similar linkage
is observed between MPIs and per capita GDP levels in the services sector (see Figure
9), but it is not as strong as the one between industrial GDPs and MPIs. On the other
hand, the link between per capita agricultural GDP levels and MPIs is unclear, and TR10
(Istanbul) and TR51 emerge as outliers (see Figure 10). These outliers have low MPIs

1 Indeed, only 40 per cent of the 15-64-year-old women were in the labour force in 2022, and this was by far the
lowest rate in the OECD group just like the previous years.

12 Early motherhood rate can be considered as a variable not only about being a mother at a young age but also a
deeper indicator of gender discrimination and social institutions in the region. It carries information about the role of
girls in society and can also be interpreted as a proxy for the “child bride” issue.

13 There is a potential connection between poverty and low quality of education (see for example, Kokkenlenberg,
Dillon, and Christy, 2008; VVan der Berg et al., 2011).

14 Migration is a factor that might be related to poverty too.

15 The adult is defined here as individuals aged 20 or above.

16 Social assistance includes sickness and disability benefits, old-age benefits, widow and orphan pensions, family
and child benefits, unemployment benefits, and housing benefits.

17 Net migration in a region is positive if it receives more people than it sends out.
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despite their low levels of agricultural GDP. Besides, the regions with the highest MPIs
(i.e., TRA2, TRB2, TRC2, and TRC3) have relatively high levels of per capita
agricultural GDP. This finding may imply that these regions are at the earlier stages of
their structural transformation and regional differences in the structural transformation
levels can partly explain the regional variation in the multidimensional poverty.

Figure 8. MPI and GDP per capita (industry)
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Figure 9. MPI and GDP per capita (services)
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Figure 10. MPI1 and GDP per capita (agriculture)
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Figure 11. MPI and unemployment rate
4
* 2022
corr:0.45 2021
37 2020
D
E -__.:[.EachRC‘g -2019
=
@ PR -
= | ey L @
g2 SRS OTRCD o aor * 2018 g
[=% - RC2
T
E ® TR s e TREs 2017
B WS e L e ¢TRB2
Z ®TRC2
1 03°2 S IRCT ®TRB2 2016
*TRgTmgrat ®TRCT
FEHREN TR ® 2015
A2
0- e L2014
1 | I I I T
0 1 2 3 4 5

MPI

Figure 11 shows that there is a positive relationship between unemployment rates
and MPIs. The regions with high rates of unemployment also have high levels of MPI,
and vice versa. On the other hand, TRA2 and TRB2 have relatively low unemployment
rates despite their high MPIs. This observation can be explained by the fact that
agricultural employment is prevalent in these regions, and it is largely associated with
low wages.
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Figure 12. MPI1 and exports rate
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Figure 13. MPI and imports rate
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Both export and import rates seem to be negatively connected with regional MPIs
(see Figure 12 and Figure 13). Regions with higher export rates have lower MPIs, but
TRC1 seems like an outlier.® Similarly, regions with higher import rates have lower
MPIs, and vice versa. It seems that trade openness is associated with lower poverty, but

18 It seems that high rates of exports in TRC1 do not help eliminate multidimensional poverty. They may even
exacerbate inequalities within the region if profits from exports are obtained only from some privileged part of the

society.
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the direction of causality is unknown. Exports may help reduce multidimensional
poverty, on the one hand. It is also possible that regions with low MPIs are more able to
import and export, compared to those with high MPIs.

Furthermore, MPI decreases as access to credits improves (see Figure 14).
Regions with high per adult credit levels have lower MPIs, and vice versa. There is a

high negative correlation between these variables with a coefficient of —0.59.

Figure 14. MPI and credits per adult
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Figure 15 indicates that the relationship between per capita social assistance and
MPIs is somewhat ambiguous. It seems that there is an inverted-U shape relation since
the level of social assistance rises with MP1 up to some degree (around 0.35), but then
the social assistance level decreases as MPI ascends more. Still, once the time dimension
of the social assistance variable is examined, it is observed that there is an improvement
in the allocation of these benefits over time.

According to Figure 16, there is a positive sign link between regional Gini
coefficients and MPIs. However, its correlation coefficient is somewhat low (i.e., 0.25),
implying that income inequalities and multidimensional poverty may not always match
well together.
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Figure 15. MPI and per capita social assistance
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Figure 17 and Figure 18 present that while there seems a negative relationship
between regional female labour force participation rates and MPIs (with a correlation
coefficient of —0.61), a positive link is observed between regional early motherhood
rates and MPIs (with a correlation coefficient of 0.74).
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Figure 17. MPI1 and female labour force participation
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Figure 18. MPI and early motherhood rate
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Figure 19 presents that a negative relationship exists between net migration and
MPI with a correlation coefficient of —0.57. Net migration is negative in the regions with
the highest MPIs, whereas it is mostly positive or close to zero in the regions with the
lowest MPIs.
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Figure 19. MPI and net migration rate
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Finally, according to Figure 20, there is a positive connection between regional
MPIs and the number of students per teacher with a correlation coefficient of 0.51. In
particular, the number of students per teacher is much higher in the Southeastern and
Eastern regions which suffer from multidimensional poverty at most.

Figure 20. MPI and number of students per teacher
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4. Conclusion and discussion

Poverty statistics are fundamental economic and social indicators since they
allow us to identify the groups, regions, and countries that need urgent intervention at
most. They raise public awareness and are very useful in allocating social budgets and
coordinating social policies. However, poverty measurement is a rather challenging task.
In particular, monetary indicators of welfare used in the measurement of poverty have
some limitations. In the last decades, the multidimensional poverty concept which
complements monetary indicators with non-monetary indicators such as education,
health, and housing conditions has emerged. Several developing countries have their
country-specific MPI and utilize it as their official poverty statistic. Although there are
a few MPIs in the literature, Tiirkiye does not have an official MPI yet. This paper
extends the prior literature by measuring regional MPI in Tiirkiye and puts forward a
detailed understanding of its nature on the basis of regional disparities employing a
comprehensive descriptive analysis. Surveys of Income and Living Conditions (SILC)
between 2014 and 2022 are used for this purpose.

Findings reveal that while 43 per cent of the population was in multidimensional
poverty at the beginning of the period, this ratio decreased to 29 per cent in the end.
More crucially, a considerable variation is found between regions. For example, in 2022,
the multidimensional poverty ratio was 11.4 per cent in TR51 (Ankara), whereas it was
more than 60 per cent in TRB2, TRC2, and TRC3. Likewise, the MPIs in many regions
were lower than 10 per cent in recent years, while some regions such as TRB2, TRC2,
and TRC3 had MPIs more than 30 per cent. A spatial clustering of poverty is observed
as some previous studies found. Indeed, multidimensional poverty is largely
concentrated in Southeastern and Eastern Anatolia. From 2014 to 2022, though
multidimensional poverty reduced in all regions without exception, the regions with the
highest poverty (i.e., TRA2, TRB2, TRC2, and TRC3) did not change in this period.
This finding means that regional concentration of poverty is persistent, and a targeted
anti-poverty strategy is required for these regions. On the other hand, in some regions,
such as TRB1, TRAL, TR42, TR72, and TRC1, multidimensional poverty substantially
decreased. The progress in these regions needs to be investigated thoroughly to reveal
how multidimensional poverty can also be alleviated in other regions.

Once the dimensional decomposition of the MPIs is examined, it is concluded
that education is the most problematic dimension in almost all regions and is followed
by the health dimension. The relative importance of the dimensions did not notably
change during the period. Hence, policies towards improving education and health
conditions need to be prioritized. Still, social exclusion, housing conditions, and material
deprivations are also still problematic in some of the Southeastern and Eastern regions,
and therefore, region-specific anti-poverty policies would be useful in this case.

Afterwards, various scatter plots for regional MPIs and regional macroeconomic
and social indicators are drawn to explicate the connection between regional poverty and
regional conditions. The figures reflecting the association between sectoral per capita
GDPs and MPIs show that there is a very strong and negative connection between
industrial per capita GDP and MPIs. The regions with high per capita industrial GDP
have low MPIs, and vice versa. GDP per capita in the services sector has also a negative
link with regional MPIs, although it is not as strong as industrial GDP. On the other
hand, the correlation between per capita agricultural GDP and MPIs is not statistically
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significant, and TR10 and TR51 emerge as outliers. The regions with the highest MPIs
have relatively high per capita agricultural GDP, implying that these regions are
probably at the earlier stages of their structural transformation and the regional
disparities in the levels of structural change can partly explain the regional differences
in the MPIs.

A powerful and positive relationship between unemployment rates and MPIs is
observed, supporting the previous literature arguing that employment is the key to
poverty elimination (e.g., Karnani, 2009; Minsky, 2013). Furthermore, both export and
import rates are found negatively connected with regional MPIs, implying that trade
openness can lower poverty. Still, the direction of causality is unknown. On the one
hand, exports may help reduce multidimensional poverty. On the other hand, regions
with low MPIs may be more able to import and export, compared to those with high
MPIs. Moreover, a high negative correlation is observed between regional MPIs and
credits per adult. This result supports the previous studies (e.g., Bae, Han, and Sohn,
2012; Omar and Inaba, 2020; Alvarez-Gamboa, et al., 2021) emphasizing the
importance of financial inclusion on poverty eradication.

The relationship between per capita social assistance and MPIs is found
ambiguous. To some extent, an inverted-U shape relation is observed since the level of
social assistance escalates with MPI until some degree (around 0.35), and then the social
assistance level falls as MPI rises more. Besides, a positive link is found between
regional Gini coefficients and MPIs, as expected. Still, its correlation coefficient is
somewhat low, implying that income inequalities and multidimensional poverty may not
always match well together.

Furthermore, it is discovered that regional MPIs are negatively related to regional
female labour force participation rates, and positively linked with regional early
motherhood rates with pretty high correlation coefficients. These findings are in line
with our theoretical expectations and low rates of female labour force participation and
prevalent early motherhood are, in fact, interconnected. These variables refer to gender
discrimination and social institutions in the region. Remarkably, the regions with the
highest MPIs have the lowest labour force participation rates among women and the
highest incidence of motherhood before 18 years old. Therefore, a comprehensive
poverty alleviation strategy should aim to change the prevalent negative cultural codes
about the role of women in society especially in these regions.

Additionally, it is revealed that net migration is negative in the regions with the
highest MPIs, while it is usually positive in the regions with the lowest MPIs. This
finding implies that people migrate from regions with high MPIs to regions with lower
MPIs. Finally, a positive association is observed between regional MPIs and the number
of students per teacher. In particular, the number of students per teacher is much higher
in the Southeastern and Eastern regions which suffer from the sharpest multidimensional
poverty. Considering the fact that a high number of students lowers the quality of
education, students in these regions may face high poverty risks in the future since low
quality of education can adversely influence their future employability (see for example,
Santos 2011). As Black and Devereux (2011) state, this situation may lead to
intergenerational persistence of poverty, and policies improving the quality of education
need to be produced especially in these vulnerable regions.
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This descriptive analysis extends our information set about regional
multidimensional poverty in Tiirkiye. Still, an empirical analysis is required to get more
precise conclusions about the reasons for multidimensional poverty.'® Besides, even if
the NUTS-2 level dataset used in the current study allows us to examine regional poverty
disparities up to some extent, a more detailed regional dataset such as at the NUTS-3
level would better unearth regional characteristics of poverty. With the data availability,
future studies can generate better predictions and more specific regional poverty
reduction policies.

19 See for example, Acet Dénmez (2023) for an empirical analysis in this regard.
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Appendix

Table A.1 NUTS regions of Tiirkiye

79

NUTS-1 level regions NUTS-2 level regions
TR1: Istanbul TR10: Istanbul
TR2: Western Marmara TR21: Tekirdag, Edirne, Kirklareli
TR22: Balikesir, Canakkale
TR3: Aegean TR31: izmir
TR32: Aydin, Denizli, Mugla
TR33: Manisa, Afyon, Kiitahya, Usak
TR4: Eastern Marmara TR41: Bursa, Eskisehir, Bilecik
TR42: Kocaeli, Sakarya, Diizce, Bolu, Yalova
TRS5: Western Anatolia TRS51: Ankara
TR52: Konya, Karaman
TR6: Mediterranean TR61: Antalya, Isparta, Burdur
TR62: Adana, Mersin
TR63: Hatay, Kahramanmarasg, Osmaniye
TR7: Central Anatolia TR71: Kirikkale, Aksaray, Nigde, Nevsehir, Kirsehir
TR72: Kayseri, Sivas, Yozgat
TRS8: Western Black Sea TR81: Zonguldak, Karabiik, Bartin
TR82: Kastamonu, Cankiri, Sinop
TR83: Samsun, Tokat, Corum, Amasya
TR9: Eastern Black Sea TR90: Trabzon, Ordu, Giresun, Rize, Artvin, Glimiishane
TRA: North-eastern Anatolia TRA1: Erzurum, Erzincan, Bayburt
TRA2: Agn, Kars, Igdir, Ardahan
TRB: Central Eastern Anatolia TRB1: Malatya, Elaz1§, Bing6l, Tunceli
TRB2: Van, Mus, Bitlis, Hakkari
TRC: South-eastern Anatolia TRC1: Gaziantep, Adiyaman, Kilis
TRC2: Sanliurfa, Diyarbakir
TRC3: Mardin, Batman, Sirnak, Siirt
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Table A.2 Summary of MPI indicators

Acet Donmez & Eris Dereli

Indicator Weight Percentage of individuals deprived %

Education 2014 2015 2016 2017 2018 2019 2020 2021 2022
El 0.1 61.69 5893 57.97 5656 5471 53.11 5033 47.75 45.67
E2 0.1 2829 2741 2635 2495 2379 2284 2146 2000 19.14
Health

H1 0.07 4546 50.12 39.35 4538 47.77 4747 4235 43.07 43.89
H2 0.07 2756 2377 1577 1410 1501 14.97 848 1930 12.22
H3 0.07 3364 3581 37.74 3397 3195 3356 3729 3832 4151
Housing conditions

HC1 0.03 37.18 39.01 38.09 36.62 3591 36.88 34.72 33.89 3357
HC2 0.03 797 682 549 480 428 399 379 341 269
HC3 0.03 28.81 2740 2599 2484 2315 2236 2167 1442 19.62
HC4 0.03 2438 2419 2451 2294 2483 26.10 22.60 2340 21.72
HC5 0.03 1057 1126 10.66 11.33 11.18 10.87 9.79 9.98 1041
HC6 0.03 38.66 43.04 4220 40.77 3939 39.31 36.73 34.28 3361
Material deprivation

M1 0.04 1422 1315 1042 758 612 611 617 650 531
M2 0.04 903 906 860 784 705 918 779 889 7.23
M3 0.04 31.02 2852 2431 2148 18.16 2247 1840 1952 14.56
M4 0.04 2170 21.76 1890 1780 1531 1942 1389 1698 11.87
M5 0.04 29.05 32.64 3443 3174 30.17 29.69 3223 3343 31.14
Social Exclusion

S1 0.03 1269 1376 13.62 1498 1464 17.66 20.70 1792 16.32
S2 0.03 3861 3640 3414 3311 3286 3246 28.06 2894 29.50
S3 0.03 2440 2247 14.04 1211 1282 1319 13.66 1528 13.35
S4 0.03 2721 2961 2029 1698 1754 1958 18.14 19.82 14.43
S5 0.03 2825 2539 18.06 10.08 720 653 635 480 260
S6 0.03 2401 2439 2378 2313 2289 2345 2359 2331 21.60

Source: Authors’ own estimations
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Table A.3 Multidimensional poverty estimations

Year Number of poor (million) H (%) A (%) M (%)
2014 32,699,498 é 2625 05,’8642 02.3683
2015 33,220,503 (%30'?) (_4090';) (_2010'2)
2016 29,764,250 0?3665 04,3522 01.3662
2017 28,074,940 (?0562) (%070'[21) (_1060'2)
2018 27,039,299 (éosdg) (éo7d;) (.352)
2019 28,167,434 (i;t)'j) {1075;) (,1065[21)
2020 25,871,753 (.3010'2) (%060';) (_1040'2)
2021 26,083,059 (.3016451) (flo%g) (-1045(25)
2022 24,296,049 (.2096411) (flosdlzl) (.10362)

Note: Standard errors are in parentheses. H is the headcount ratio, A is the average deprivation score of the poor, and M is
the adjusted headcount ratio (aka multidimensional poverty index).
Source: Authors’ own estimations

Table A.4 Contribution of dimensions

Dimension 2014 2015 2016 2017 2018 2019 2020 2021 2022
Education 291 291 309 316 .313 .303 .309 .294 .307
Health 231 233 221 226 .237 238 .230 .253 253
Housing conditions 153 157 164 167 167 164 163 .151 161
Material deprivation 146 146 147 144 135 145 141 147 135
Social exclusion A79 173 158 148 148 151 157 155 145

Source: Authors’ own estimations



Acet Donmez & Eris Dereli

Table A.5 Multidimensional poverty estimates through various cut-offs

Cut-off 1/4 13 12 1/4 13 12
Year H (%) M (%)
54.7 432 19.8 25.1 218 123
2014
0.004 0.005 0.004 0.002 0.003 0.003
55.1 435 19.4 25 216 11.9
2015
(.004) (.005) (.004) (.002) (.003) (.003)
50.3 38.6 15.7 22 18.6 9.4
2016
(.005) (.005) (.004) (.002) (.002) (.002)
476 35.6 13 20.3 16.9 7.8
2017
0.005 0.005 0.004 0.002 0.002 0.002
459 33.9 12.2 19.4 16 7.2
2018
(.005) (.005) (.003) (.002) (.002) (.002)
47 34.9 123 19.9 16.4 7.4
2019
(.004) (.004) (.003) (.002) (.002) (.002)
43 316 105 17.9 14.6 6.1
2020
(.004) (.004) (.003) (.002) (.002) (.002)
438 315 11 18.2 146 6.5
2021
(.004) (.004) (.003) (.002) (.002) (.002)
41 29.1 8.8 16.6 13.2 5.1
2022
(.004) (.004) (.003) (.002) (.002) (.002)

Note: Estimations using the % poverty cut-off can be considered as extreme poverty, while those using the ¥4 cut-off also
cover the population who are not in multidimensional poverty -according to the standard 1/3 cut-off- but at risk of poverty.
Source: Authors’ own estimations

Table A.6 Summary statistics

Variable Observation Mean Std. dev. Min Max
log(GDPindusury) 234 9.215 0.910 7.078 11.625
l0g(GDPyervices) 234 9.863 0.648 8.634 12.134
log(GDPugricuiture) 234 8.117 1.013 4.127 10.265
unemployment 234 0.109 0.05 0.034 0.335
exports rate 234 0.135 0.109 0.004 0.519
imports rate 234 0.128 0.130 0.005 0.647
log(credits) 234 9.709 0.577 8.603 11.427
log(social assistance) 234 4.829 0.322 3.856 5.584
Gini 234 0.356 0.032 0.281 0.451
female labor force participation 234 0.320 0.064 0.122 0.442
early motherhood 234 0.011 0.007 0.002 0.039
net migration rate 234 -0.844 10.152 -35.15 60.26

student per teacher 234 16.641 2.52 13 25
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Figure A.1 NUTS-2 regions map
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Turkiye’de Elektrikli Araclar icin Sarj
Altyapisi Nasil Yayginlasir?
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Oz

Elektrikli araglara ge¢is, glinlimiiz ulasim endiistrisinde koklii bir donilisiim siirecine
isaret etmektedir. Arag¢ {ireticileri kaynaklarmi elektrikli modeller tasarlamaya ve
iiretmeye yonlendirirken, hiikiimetler de bu siireci iklim degisikligiyle miicadele
hedefleri dogrultusunda ekonomilerini fosil yakitlardan arindirmak igin bir arag olarak
gormektedir. Bu calisma, elektrikli ara¢ ekosistemin 6nemli bir par¢asini olusturan sarj
altyapisinin Tiirkiye’de nasil gelistirilebilecegine dair kamu politikasi Onerileri iiretmeyi
amaclamaktadir. Bu kapsamda, Tirkiye i¢in elektrikli araglarin yayilimi konusunda
yerli elektrikli arag¢ iiretimi ve Tiirkiye nin iklim degisikliginin dnlenmesine yonelik
hedeflerinin, elektrikli ara¢ ekosisteminin yayilimini hizlandirabilecek 6nemli firsatlar
oldugu savunulmaktadir. Ayrica, elektrikli araglara geciste Tiirkiye nin heniiz takipgi
konumunda olmasinin diger basarili iilke modellerini benimsemesi konusunda da bir
firsat sundugu diisiintilmektedir. Calismanin kapsami, sunulan bilgiler ve ortaya koyulan
firsatlar ¢ergevesinde su Oneriler sunulmustur: temel ve kapsayici bir stratejinin ortaya
koyulmasi, yasal diizenlemelerin tutarli ve Ongdriilebilir hale getirilmesi ve bagka
hedeflerle (enerjide disa bagimlilig1 azaltma, yenilenebilir enerjiye gegis, vb.) sinerji
yaratilmasi.
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How Does Charging Infrastructure for Electric
Vehicles Become Widespread in Tiirkiye?

Abstract

The transition to electric vehicles indicates a radical transformation process in today's
transportation industry. While vehicle manufacturers direct their resources to design and
produce electric models, governments see this process as a tool to decarbonize their
economies in line with their goals of combating climate change. This study aims to
produce public policy recommendations on how the charging infrastructure, which is an
important component of the electric vehicle ecosystem, can be developed in Tiirkiye. In
this context, it is argued that domestic electric vehicle production and Tiirkiye's targets
of mitigating climate change are important opportunities that can accelerate the spread
of the electric vehicle ecosystem. In addition, being a follower in the transition to electric
vehicles offers an opportunity to adopt other successful country models. Within the
framework of the scope of the study, the information and the opportunities presented,
the following suggestions are offered: introducing a basic and comprehensive strategy,
making legal regulations consistent and predictable, and creating synergies with other
goals (reducing foreign dependency on energy, transition to renewable energy, etc.).

JEL Codes: L52, L98, R48

Keywords: electric vehicle, charging infrastructure, public policy



86 Koksal & Ardiyok & ikiler

1. Giris

Elektrikli araglara ge¢is, glinlimiiz ulasim endiistrisinde kokli bir doniisiim
slirecine isaret etmektedir. Arag iireticileri kaynaklarini elektrikli modeller tasarlamaya
ve lretmeye yonlendirirken, hiikiimetler de bu siireci iklim degisikligiyle miicadele
hedefleri dogrultusunda ekonomilerini fosil yakitlardan arindirmak i¢in bir arag¢ olarak
gormektedir. Hem sektorel diizeyde teknolojik degisimin hem de iklim degisikligi ile
miicadele gibi makro diizeyde hedeflerin kesistigi bir alan olan ulasimdaki bu doniistim,
sadece elektrikli arag iiretimini degil, bu araglarin yaygin olarak kullanilabilmesi i¢in
sarj altyapisi gibi Dbirbirleriyle baglantili bilesenleri igeren bir ekosistemin
gelistirilmesini gerektirmektedir.

Bu c¢aligsma, elektrikli arag ekosisteminin 6nemli bir pargasini olusturan sarj
altyapisinin Tiirkiye’de nasil gelistirilebilecegine dair kamu politikas1 6nerileri tiretmeyi
amaglamaktadir. Bu kapsamda, Tirkiye igin elektrikli araglarin yayilimi konusunda
yerli elektrikli ara¢ iiretimi ve Tiirkiye’nin iklim degisikliginin 6nlenmesine yonelik
hedeflerinin, elektrikli ara¢ ekosisteminin yayilimini hizlandirabilecek 6nemli firsatlar
oldugu savunulmaktadir. Ayrica, elektrikli araglara geciste Tiirkiye’nin heniiz takipgi
konumunda olmasinin diger basarili {ilke modellerini benimsemesi konusunda da bir
firsat sundugu diistiniilmektedir. Calismanin kapsami, sunulan bilgiler ve ortaya koyulan
firsatlar ¢ergevesinde su Oneriler sunulmustur: temel ve kapsayici bir stratejinin ortaya
koyulmasi, yasal diizenlemelerin tutarli ve Ongdriilebilir hale getirilmesi ve bagka
hedeflerle (enerjide disa bagimlilig1 azaltma, yenilenebilir enerjiye gegis, vb.) sinerji
yaratilmasi.

Bu dogrultuda, ¢alismanin takip eden boliimiinde elektrikli ara¢ ekosisteminin
ve sarj altyapilarmin mikroekonomik dinamikleri incelenecektir. Ugiincii boliimde iyi
uygulama Ornekleri agisindan diinyada elektrikli araglara yonelik en yogun kamu
miidahalelerinin oldugu Avrupa Birligi’'ndeki (AB) gelismeler iizerinde durulacaktir.
Dérdiincti boliim, Tiirkiye’deki gelismelerin ayrintili bir analizine ayrilmis durumdadir.
Besinci ve son boliim ise onceki boliimlerden anlatilanlardan hareketle, Tiirkiye igin
firsat ve onerileri siralamaktadir.

2. Elektrikli araclar ekosistemi ve sarj altyapisinin ekonomisi

Elektrikli araglar, yeni gelisen bir¢ok teknoloji gibi kendi ekosistemini de
beraberinde getiren bir yapida karsimiza ¢ikmaktadir. Farkli teknolojileri barindiran
elektrikli araglar temel olarak, tamamen elektrikli (all-electric) ve sarj edilebilir hibrid
(plug-in hybrid) seklinde siniflandiriimaktadir. Tamamen elektrikli araglar ise kendi
icinde bataryali ve yakit hiicreli (fuel cell) olarak ayrilmaktadir (US Department of
Energy, 2020). Bu calismada elektrikli ara¢ kavrami, tamamen elektrikli bataryali
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araclar1 ifade etmektedir. Elektrikli ara¢ ekosistemi ise elektrikli ara¢ ve sarj altyapisi
gibi birbirleriyle baglantili bilesenleri i¢ine alan bir kavram olarak kullanilmaktadir.

Bu bdliimde, takip eden boliimlere temel bir gerceve ve altyapi olusturacak
sekilde, elektrikli arag¢ ekosistemindeki iliskilere yonelik bilgiler verilip, sarj
altyapisindaki temel ekonomik dinamikler ele alinacaktir. Bu alanda bir kamu
politikasina ihtiya¢ duyulup duyulmadigi ve olasi diizenlemelerin verimliligi i¢in nelerin
dikkate alinmasi gerektigi konusunda tespitlerde bulunulacaktir.

2.1. Elektrikli ara¢ ekosistemi

Elektrikli araglar ve bu araglarin islevlerini siirdlirebilmesi i¢in gerekli sarj
altyapis1 birbirlerini tamamlayicit bir ag ekonomisini olusturmaktadir. Bu iki {iriin
arasindaki tamamlayici iligki bir iirlinlin digeri olmadan ekonomik deger ifade
edemeyecegi anlamina gelmektedir. Somut bir ifadeyle, elektrikli araglar olmadan sarj
altyapisi, sarj altyapist olmadan da elektrikli araglar herhangi bir ekonomik deger ifade
etmemektedir.

Elektrikli araclar ve sarj altyapisi arasindaki iligki, 6zellikle ticari sarj altyapist
dikkate alindiginda, pek tabi ki konvansiyonel ya da icten yanmali araclar! ve akaryakit
istasyonlar1 ile 6zdeslestirilebilir. Bu sebeple ge¢miste oldugu gibi konvansiyonel
araglar ve gerekli akaryakit istasyonu altyapisinin gelisim yolu takip edilerek temel
diizenlemeler ile yetinilmesi ve piyasanin kendi dinamikleri ile elektrikli arag
ekosisteminin gelismesi beklenebilir. Ancak, iklim degisikliginin 6nlenmesine yonelik
kiiresel hedeflerin iilkeler i¢in baglayici oldugu bir diizende (Bodansky, 2016), elektrikli
araclarin kendi dogal akisindan daha hizli bir sekilde yayginlastirilmasi bu hedeflere
ulagsmak agisindan 6nemli bir politika araci olarak ortaya ¢ikmaktadir (Euobserver,
2020).

Birgok iilkede ulagimda kullanilan fosil yakitlar karbon emisyonlarinin kayda
deger bir kismini olusturmaktadir (OECD, 2020). Bu sebeple elektrikli araclarin
yayginlagmasi birgok iilkenin karbon azaltma hedeflerine ciddi oranda katkida
bulunabilecektir. Bu hedeflere ulasmanin toplumsal ve c¢evresel katkilar1 goz oniine
alindiginda, elektrikli ara¢ ekosisteminin olusturulmasinin piyasa dinamiklerinin
isleyisinin yaninda kamu politikalar1 ile de desteklenebilecegine isaret etmektedir
(Frontier Economics, 2020). Yayginhiginin arttirilmast igin diizenlemeler ile
yonlendirilmesi ve tesvikler ile yayiliminin hizlandirilmasi tartisilmasi gereken oncelikli
meseleler olarak karsimiza ¢ikmaktadir.

Elektrikli araglarin yayginlagmasi i¢in bir kamu politikasinin gerekliligine isaret
eden bir diger faktor ise hem elektrikli ara¢ edinme konusundaki talebin hem de sarj

! f¢ten yanmal1 motorlar fosil yakitlarin kimyasal tepkimeleri sonucu mekanik enerji iiretirler. Bkz. Heywood (2018).
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altyapist sunumunun/arzinin esnek bir yapiya sahip olmasidir. Bir taraftan, elektrikli
ara¢ satin alacaklar i¢cin konvansiyonel araglarin neredeyse tam ikame durumunda
olmasi, diger taraftan sarj altyapisi yatirimi yapacaklar icin ilk yatirim maliyetlerinin
caydirici nitelikte olmasi bu esnekligin temel sebebidir (Springel, 2017). Bu sebeple,
yukarda bahsedilen tamamlayici niteligi de dikkate alindiginda, diizenleme ve tesvikler
sOzli edilen esnekligin elektrikli aracglarin yayginlagsmasi yoniinde kullanilmasi
gerektigini géstermektedir.

Alicilar i¢in elektrikli araclar1 diger konvansiyonel araclardan daha cazip hale
getirebilecek tesvikler ve konvansiyonel araglardan daha dezavantajli bir his
yaratmayacak sarj altyapisinin varligini saglayacak diizenlemeler talep tarafindaki
esnekligin bu cergevede yonlendirilmesine imkan saglayacaktir (Egnér ve Trosvik,
2018; Mersky, Sprei, Samaras ve Qian, 2016; Chakraborty, Bunch, Lee ve Tal, 2019).
Ote yandan, sarj altyapis1 yatirimi yapacak girisimciler i¢in elde edecekleri getiri
konusunda belirsizligin azaltilmasi ve ilk yatirim maliyetlerinin diisiiriilmesine yonelik
politikalar da diger yatirim alternatiflerine kaymaya yonelik esnekligin yonetilmesine
katkida bulunacaktir.

Elektrikli araglar ile sarj istasyonlarinin birbirlerini tamamlayici sekilde
ekonomik deger ifade etmesi bu ekosistemin ¢ift-tarafli pazar yapisina sahip oldugunu
gostermektedir. Bu sebeple, yapilacak degerlendirmelerin bu cergevede ele alinmasi
oldukca oOnemlidir. Aksi halde yapilacak tespit ve degerlendirmeler yaniltict
olabilecektir.

Cift-tarafli pazarlarin temel Ozeliklerinden biri pazarm bir tarafindaki
kullanicilarin sayis1 ve/veya niteliginin pazarin diger tarafindaki kullanicilar icin
yarattigr digsallik (externalities) ile yakindan ilgilidir. Somutlastirmak gerekirse,
elektrikli araglarin sayisinin artis1 sarj altyapisi sunucularinin yatirimlarinin arttirmalari
icin bir glidlii yaratirken, sarj altyapisinin bulunabilirligi de elektrikli ara¢ edinme
konusundaki motivasyonu arttirmaktadir. Bu durum ¢ift-tarafli pazar iliskileri
cergevesinde bir geri besleme dongiisti (feedback loop) yaratarak sisteme atfedilen
degeri yiikseltmektedir (Katz ve Shapiro, 1985; 1986).

Bir ornek ile somutlagtirmak gerekirse, sarj altyapisinin olmadigi bir iilkede
elektrikli araclara atfedilen deger ve sahip olma istegi oldukca siirliyken, elektrikli arag
kullanmay1 olanakli kilan bir sarj altyapisinin var oldugu bir iilkede hem atfedilen degeri
hem de sahip olma istegi oldukc¢a yiiksektir. Bu durum sarj altyapis1 yatirimcilarinin
istahlar1 acisindan belirleyicidir. Bu iligki temelde bize elektrikli ara¢ ekosisteminin ¢ift-
tarafli bir pazar niteligini ve geri besleme dongiisii ile birlikte yaratilan pozitif digsallig
gostermektedir (Li, Tong, Xing ve Zhou, 2017).

Bu noktada elektrikli ara¢ ekosisteminin yayginlasabilmesi acgisindan pozitif
dissalligin belli bir seviyeye gelip geri besleme etkisi yaratmasi i¢in hem elektrikli arag
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sayisinda hem de sarj istasyonlar1 yaygmhginda kritik esigin (critical mass) asilmasi
gerekmektedir. Sadece piyasa dinamiklerine birakildiginda bu kritik esigin asilmasi
uzun bir zaman dilimine yayilabilmektedir. Bu durum ilgili literatiirde “tavuk ve
yumurta sorunu” (chicken and egg problem) olarak adlandirilan bir soruna isaret
etmektedir (Caillaud ve Jullien, 2003). Bu sorunun ¢oziilebilmesi ekosistemde yeterli
sayida elektrikli arag ve yeterli yayginlikta sarj istasyonu olmasina baghdir. Kritik esige
ulasilamadig siirece, elektrikli arag sayisinin yetersiz olmasi sarj istasyonlarinin atil
kalmasina ve yeni yatirnm yapilmamasina, sarj istasyonlarmin yeterince mevcut
olmamasi ise elektrikli arag edinilmemesine yol agacaktir (Zhou ve Li, 2018). Bu durum
elektrikli ara¢ ekosistemin gelismesi konusunda en azindan islem maliyetlerini azaltici
ve koordinasyon saglayici temel bazi diizenlemeler i¢in etkinlik imkan1 tanimaktadir (L4,
vd., 2017).

Yukarda belirtilen hususlardan hareketle, iklim degisikliginin 6nlenmesi gibi
onemli ve acil bir kiiresel sorunda ¢6ziimiin parcasi olmasi, elektrikli araglara kilit bir
rol atfetmektedir. Elektrikli araglarin yayginlasmasi pozitif digsallik saglayan ¢evresel
iyilesmeleri beraberinde getirerek sadece kullanicilarina degil, toplumun diger
kesimlerine de fayda saglayabilmektedir. Bu sebeple birtakim politikalar ile kamu
tarafindan dogrudan veya dolayli olarak desteklenmesi iktisadi agidan mesruiyeti olan
bir mesele olarak karsimiza c¢ikmaktadir (Competition & Markets Authority, 2021).
Bunun yaninda, elektrikli ara¢ ekosisteminin c¢ift-tarafli pazar niteligi gostermesi bir
takim koordinasyon ve geri-besleme siireglerini — dzellikle elektrikli araglarin yayilim
hiz1 ag¢isindan — Kritik bir hale getirmektedir (Rong, Shi, Shang, Chen ve Hao, 2017). Bu
durum soz konusu koordinasyon ve geri-besleme siirecleri i¢in neler yapilabilecegi
konusunda diisiinmek i¢in bir motivasyon yaratmaktadir.

2.2. Sarj altyapisinin ekonomisi

Elektrikli araclarin yayiliminin saglanmasi i¢in gerekli olan yaygin bir sarj
altyapisinin ortaya ¢ikmasi gerek tasarim gerekse finansal stirdiiriilebilirlik agisindan
farkli dinamiklerin etkili oldugu ve koordinasyon gerektiren bir duruma isaret
etmektedir. Bir taraftan mesken sarj ekipmanlarinin gesitliligi ve farkli ticari sarj
istasyonu altyapilarinin olusu bir standardizasyonu gerektirirken, diger taraftan elektrikli
arac ekosistemi igerisindeki bir¢ok aktorden (elektrik dagitim ve tedarik sirketleri, arag
dreticileri, ekipman iireticileri, ticari sarj istasyonu sirketleri) hangilerinin yakin
gelecekte sarj altyapisin1 olusturacagi ve bunlar arasinda nasil bir koordinasyon
gerektigi gibi konular 6n plana c¢ikmaktadir. Bu meselelerin ortaya koyulup
tartigilabilmesi i¢in sarj altyapisina dair ekonomik dinamiklerin anlagilmasi
gerekmektedir.
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2.2.1. Bireysel ve ortak kullanim sarj istasyonlari ve altyapi gereksinimleri

Oncelikle ticari olmayan sarj altyapilarindan yani, bireysel ve ortak kullanim sarj
istasyonlarindan  baglanabilir. Gilinlimiiz kosullarinda elektrikli ara¢ edinme
motivasyonunu oncelikle etkileyen faktorlerden biri kullanicilarin gilinlik olarak
erisebilecekleri ve herhangi bir kisitlama ile karsilagmayacaklari konut, ofis ve
isyerlerinde yer alan sarj istasyonlar1 oldugu bilinmektedir (Hardman, Jenn, Tal, Axsen,
Beard, Daina ve Witkamp, 2018).

Alternatif-akim (AC) sarj yontemi ile ¢alisan bireysel ve ortak kullanim sarj
istasyonlar1, genelde diizey 1 (level 1) ve diizey 2 (level 2) seklinde siniflandirilmaktadir.
Diizey 1, daha ¢ok Kuzey Amerika kitasindaki 110 voltluk sehir elektrigi ile sarj
imkanina isaret ederken, diizey 2 kita Avrupasi ve iilkemizdeki kullanilan 240 voltluk
sebeke giiciine isaret etmektedir. Diizey 1 ve diizey 2, genellikle diisiik giicte (20-22kW)
sarj kapasitesine sahiptir. Arag i¢i doniistiiriictiler (inverter) sayesinde alternatif akimi
dogru akima (DC) doniistiirerek sarj imkan1 saglamaktadir (McKinsey, 2018).

Bir veya birka¢ sarj iinitesinden olusan bu tiir sarj istasyonlarinin mevcut
altyapiya fazla maliyet gerektirmeyen, genelde mevcut elektrik dagitim sebekesi iizerine
kurulabilen ekipmanlardan olusmaktadir (Hall ve Lutsey, 2017). Bu agidan, bireysel ve
ortak kullanim sarj istasyonlarinin ¢ogu zaman sabit maliyetlerinin, kurulum maliyetleri
ile sinirli oldugu soylenebilir. Gerektiginde buna sahanin hazirlanmasina dair maliyetler
de eklenebilir. Elverislilik durumuna gore s6z konusu sabit maliyetler farklilagsa da
genelde katlanilabilir diizeyde sabit maliyetler ile karsilasildigini sdylemek miimkiindiir.

Ticari olmayan bu tiir sarj istasyonlar: i¢in degisken maliyetlerin ise elektrik
enerjisine dair maliyetlerden olustugunu, bakim onarim maliyetlerinin ¢ok siirlt
kaldigin1 belirtmek gerekir. Sarj etmek i¢in kullanilan elektrik enerjisi i¢in gliniimiizde
farkl tarifeler s6z konusu olmakla birlikte yaygin olarak zamana dayali tarifelerin
elektrikli araglarin sarj edilmesi i¢cin optimum c¢oziimlerden biri oldugunu sdylemek
yanlis olmayacaktir (Lee ve Clark, 2018). Araglarin geceleri park halinde oldugu
diistintildiiglinde zamana dayali tarifeler sayesinde elektrik enerjisine dayali s6z konusu
degisken maliyetlerin olabilecek en diisiik diizeyde tutulmasi miimkiin olabilmektedir.
Bu durum konvansiyonel araclar ile kiyaslandiginda yakit maliyetleri ile avantaj
sunmast agisindan elektrikli ara¢ edinme motivasyonunu arttiran bir unsur olarak da
diistintilebilir.

Elektrikli ara¢ kullanicilarinin sarj tercihi hiyerarsi acisindan bakildiginda,
bireysel ve ortak kullanim sarj istasyonlar1 ilk sirada yer almaktadir. Bir¢ok binek
otomobil kullanicis1 araglarini 8-12 saat arasinda park halinde tutma egilimindedir
(McKinsey, 2018). Bu sebeple, bireysel sarj istasyonlarinda sarj etmek hem daha
erisilebilir hem de geceleri daha diislik tarifelerde elektrik enerjisi kullanilabilmesi
sebebiyle daha ucuz bir ¢dziim olarak karsimiza ¢ikmaktadir. Ozellikle ABD ve AB’de,
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elektrikli ara¢ sahiplerinin ylizde 75-80’inin konutlarinda sarj imkanina sahip oldugu
diisiiniildigiinde (McKinsey, 2018), bireysel sarj istasyonlarinin kullanicilarin tercih
hiyerarsisi acisindan neden ilk sirada yer aldigi daha iyi anlasilacaktir. Bu agidan
bakildiginda, bircok elektrikli ara¢ kullanicisi igin ticari sarj istasyonlarinin giinliik
rutinlerin disina ¢ikildiginda tamamlayict bir unsur olarak rol aldigi goriilmektedir.

Diizenlemeler agisindan bireysel ve ortak kullanim sarj istasyonlar1 i¢in hem
sabit maliyetler hem de degisken maliyetler konusunda davranis degisikligine sebep
olabilecek bir manevra alan1 oldugunu sdyleyebiliriz. Sabit maliyetlerin asgari diizeye
indirilmesi agisindan proje asamasinda bu sarj lnitelerine dair altyapinin bina, site ve
igyerlerinin otoparklarinda zorunlu kilinmasi ya da tesvik edilmesi, elektrikli arag
edinme motivasyonunu dogrudan etkileyecek bir unsur olarak ortaya g¢ikmaktadir.
Ayrica, elektrik tarifelerinin zamana dayali bicimde sunumun yayginlasmasi degisken
maliyetleri diisiirerek elektrikli ara¢ edinmenin uzun vadeye yayilan maliyetlerini
minimize edip konvansiyonel araglar arasindaki esnekligin kullanilmasina yardimei
olacaktir.

2.2.2. Ticari sarj istasyonlari ve altyapi gereksinimleri

Elektrikli arag¢ sahipleri, giinliik rutinleri igeresinde bireysel ve ortak kullanim
sarj istasyonlari kullanmalarina ragmen giinliik rutinin disina ¢iktiklarinda — veya
bireysel ya da ortak kullanim sarj istasyonu imkanina sahip olmadiklarinda — ticari sarj
istasyonlarini varligi bitylik 6nem kazanmaktadir. Ancak ticari sarj istasyonlari, bireysel
ve ortak kullanim sarj istasyonlarindan farkli olarak, ilk yatirimlarin finanse edilmesi ve
stirdiiriilebilir bir gelir elde edilebilmesi igin karli bir is modelini gerektirmektedir (De
Rubens, Noel, Kester ve Sovacool, 2020). Bu agidan farkli bir ekonomik dinamikle karsi
karsiya olundugu ve diizenlemelerin de buna gore tasarlanmasi gerektigini soylemek
miimkiindiir.

Bireysel ve ortak kullanim sarj istasyonlarindan farkli olarak, ticari sarj
istasyonlarinda dogru akim sarj yontemi kullanilmaktadir. Diizey 3-5 (level 3-5) olarak
siniflandirilan ve hizli sarj imkani (direct-current fast charging) imkani sunabilen bu tiir
istasyonlar seviyelerine gore farkli giigler sunmaktadir. Diizey 3, 50 kW; diizey 4, 150
kW; diizey 5 ise 350kW giicte ultra-hizli sarj imkani sunmaktadir. Ticari sarj
istasyonundaki {iiniteler, elektrik sebekesindeki alternatif akima aracin bataryasina
vermeden dogru akima doniistiirerek hizli sarj imkani saglamaktadir (McKinsey, 2018).

Ticari sarj istasyonlari i¢in gerekli izinlerin alinmasinin yaninda, kurulum, saha
hazirhigl, sebekeye baglanma ve sarj ekipmanlarin dair harcamalar temel sabit
maliyetleri olusturmaktadir. Ancak, biitlin bunlarin yaninda, sarj kapasitesine bagh
olarak elektrik sebekesinde yapilacak bazi giincellemelerin maliyetini ayrica belirtmek
gerekir. Her ne kadar bu maliyetler elektrik sebekesine dair maliyetler gibi goriinse de
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etkin bir is boliimiine isaret eden diizenlemeler olmadigi siirece baslangi¢ yatirimlarinin
yapilmasi konusunda tereddiitler yaratabilecektir.

Bu acidan, sabit maliyetler igerisinde sebekeye yonelik yenileme ve
desteklemeye dair maliyetlerin gerek tutar gerekse koordinasyon agisindan daha kayda
deger oldugunu belirtmek gerekir (Wangsness ve Halse, 2021). Ozellikle birden gok
aracin hizli sarj yontemiyle sarj edilmesi ve bunun elektrik talebinin yiiksek oldugu
saatlerde gerceklesiyor olmasi bahsi gegen ilave yatirimlart hizmetin siirdiirebilirligi i¢in
cok daha kritik hale getirmektedir.

Buna ilave olarak, ticari sarj istasyonlarinin konumunun da sebekeye dair
yatirimlar konusunda belirleyici bir faktor oldugunu belirtmek gerekir. Elektrik talebinin
yogun oldugu konumlarda daha ¢ok ilave yatirimin yapilmasi s6z konusu olmakla
birlikte bunun paylastirilmas1 imkani1 da dogmaktadir. Ote yandan, elektrik talebinin
daha az oldugu otoyol kenarindaki sarj istasyonlari i¢in ise bu konuma 0&zgii
paylasilamayan yatirimlarin yapilmasi gerektigi gézden kacirilmamalidir.

Degisken maliyetler acisindan bakildiginda ise ticari sarj istasyonlar1 icin
elektrik enerjisinin yaninda isletme giderlerinin de hesaba katilmasi gerekmektedir. Her
ne kadar ticari sarj istasyonlar1 self-servis niteligi olsa da bakim onarim ve sorumluluk
sigortast gibi degisen maliyetler s6z konusu olabilmektedir. Ayrica 6demeye iliskin
internet baglantis1 ve ddeme sistemlerinin kullanilmasina dair maliyetlerin de buna
eklemek gerekir (Lee ve Clark, 2018). Fakat diger sarj istasyonlarinda oldugu gibi en
onemli degisken maliyet elektrik enerjisine dairdir. Bireysel ve ortak sarj
istasyonlarindan farkli olarak ticari sarj istasyonlarinda elektrik enerjisinin zamana
dayal1 olarak kullanimi ve buna gore degisken maliyetleri yonlendirme imkani oldukga
sinirlidir. Hizli sarj 6zelliginin sunulmasi ve yliksek enerji talebinin oldugu saatler
icerisindeki yogunlagma olasilig1 bunun en 6nemli nedenidir.

Ticari olarak kar amacimin giidiilmesi sebebiyle, girisimciler i¢in yukarida
sayilan sabit ve degisken maliyetleri karsilayan bir gelir modelinin olmas1 gerekir. Sabit
yatirimlarin karsilanmasi konusunda kullanim yogunlugu en belirleyici faktorlerden biri
olarak karsimiza ¢ikmaktadir. Kapasitenin belli bir yogunlukta kullanilabiliyor olmasi
yatirimin geri doniisiinii hizlandirirken yeni yatinmlarin yapilmasini belirlemektedir
(Zhang, Li, Zhu, Campana, Lu, Wallin ve Sun, 2018).

Ote yandan fiyatlarin belirlenmesi hem sabit ve degisken maliyetler hem de
kullanim orani ile yakindan ilgilidir. Kullanim orani ile baglantili bir sekilde hem sabit
yatirim maliyetlerinin hem de degisken maliyetleri karsilayacak bir fiyat diizeyinin
belirlenmesi gerekecektir. Kullanim orani arttik¢a 6lgek ekonomisi dolayisiyla ortalama
maliyetlerin azalmasi ve fiyatlarin da buna yaklagmasi s6z konusu olacaktir.
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Ozetlemek gerekirse, sarj altyapisina iliskin dinamikler her ne kadar elektrikli
ara¢ ekosisteminden bagimsiz diisiiniilemese de kendine 6zgii dinamikleri géz Oniine
alinarak hangi noktalarda kamu politikas1 ve diizenlemelerin gerekebilecegi konusunda
fikir sahibi olunabilir. Bu ¢ercevede, ticari sarj istasyonlarinin yayinlasmasinin 6niindeki
en kayda deger iktisadi engelin kurulum ve sebekeye dayali maliyetler oldugu
anlasilmaktadir. Ozelikle hizli ya da ultra-hizli sarj hizmeti sunulmasi durumunda
elektrik sebekesindeki gilincellemelerin zamanlamasi ve koordinasyonuna yonelik
diizenlemelerin sarj istasyonu yatirimcilart i¢in kritik Oneme sahip oldugu
gorilmektedir.

3. AB’deki politika ve uygulamalar

AB’de 2019 yilinda aciklanan Yesil Mutabakat kapsaminda iklim krizi ile
miicadeleye yonelik ciddi adimlar atilmaya baslanmistir (European Commisson, 2020).
Karbon noétr hedefi ¢ergcevesinde AB, ulasimdan kaynaklanan sera gazi emisyonlarini
1990 yilina kiyasla 2050 yilina kadar ylizde 90 oraninda azaltmay1 hedeflemektedir.
AB’de ulagimdaki sera gazi emisyonlarinin temel sebebinin yiizde 72’lik bir oran ile
karayolu tasimaciligindan kaynaklandigi belirtilmistir. Emisyon oranini azaltmak
bakimindan ilk adim elektrik, hidrojen, biyoyakit veya biyogaz gibi alternatif, daha
diistiik karbonlu yakitlara gegis siireci ile baglamistir. Bu kapsamda gerekli altyapinin
AB c¢ercevesinde olusturulmasi i¢in ¢alismalara baglanmustir.

3.1. 2014/94 sayih alternatif yakit altyapis1 direktifi ve kapsamm

AB sarj altyapis1 kapsamindaki temel mevzuat olan 2014/94 sayili Alternatif
Yakit Altyapisi Direktifi? (“Direktif”) 2014 yili itibariyle yiiriirliige girmistir. Tlgili
Direktif elektrik, hidrojen, biyoyakit gibi petrole alternatif enerji kaynaklarinin ihtiyac
duydugu altyapiya yénelik diizenlemeleri igermektedir. Onceki aciklamalarimizda
belirttigimiz tlizere elektrikli araglar bakimindan tamamlayic1 konumdaki sarj altyapisi
sistemleri bakimindan Direktif 2030 karbon salinimi hedefini yakalamak amaciyla
belirli standartlar dngdérmektedir.

Direktif gercevesinde her iiye devlet petrol kaynaklarini ikame eden alternatif
yakit altyapilarini sekillendirmeye yonelik ulusal politika ¢ercevelerini (national policy
frameworks) 2021 yilina kadar belirlemekle ve hayata gegirmekle yiikiimliidiir. Uye
devletlerin bu kapsamda temel olarak sarj alt yapisina yonelik hedeflerini, bu hedefler
dogrultusunda alacaklar1 tedbirleri ve var ise bu kapsamdaki tesviklerini bildirmeleri
gerekmektedir. Bu c¢ergevede kamuya acik sarj altyapisimin kurulacagi sehir ve

2 Directive 2014/94/EU of the European Parliament and of the Council of 22 October 2014 on the deployment of
alternative fuels infrastructure Text with EEA relevance. Erigim tarihi 01.05.2021.
https://eur-lex.europa.eu/legal-content/EN/TXT/PDF/?uri=CELEX:32014L 0094&from=EN
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banliyoleri ve 6zellikle yiiksek niifusa sahip bolgelerin tespitini yaparak bildirmeleri
beklenmektedir. Direktif kapsaminda araglarin tipi, sarj teknolojisi ve &zel sarj
noktalarinin sayist géz 6niinde bulunduruldugunda her on adet elektrikli ara¢ i¢in bir
adet kamuya agik sarj istasyonunun kurulmast uygun goriilmiistiir. Kamuya agik sarj
istasyonlarmin konumlar1 bakimindan ise yolcu terminalleri, havaalanlari, demiryolu
istasyonlar1 gibi ulasim merkezlerinin Onceliklendirilmesi gerektigi belirtilmistir.
Bununla birlikte toplu konut alanlar1 ve isyerlerine ait ortak otoparklara sarj istasyonu
kurulmasi konusunda kamu kurumlarinin, miilk sahiplerinin, miiteahhitlerin ve bina
yoneticilerinin koordinasyon igerisinde gerekli diizenlemeleri yapmalar1 gerektiginin
alt1 cizilmigtir. Direktifin temel kapsami kamuya agik sarj istasyonlarina yonelik
olmakla beraber iiye devletlerin ulusal politika ¢ercevelerinde kamuya agik olmayan sarj
istasyonlarini da destekleyici tedbirlere yer vermeleri diizenlenmistir. Direktifin temel
amaci ilgili altyapinin olusturulmasinda iiye devletleri katlanamayacaklari bir mali yiik
altina sokmak olmamakla birlikte bu kapsamda devletlerin 6zel sektor ile is birligi i¢inde
olmalar1 Onerilmektedir. Altyapisal kurulum konusunda teknoloji ve inovasyonu
destekleyici AB fonlarmin varligi ise hatirlatilmaktadir.®

Diinya ¢apinda farkl sarj standartlari ve sarj girisleri mevcuttur. Direktif’in sarj
altyapis1 bakimindan getirdigi 6nemli bir diger uygulama ise elektrikli arac sarj
girislerinin yeknesak hale getirilmesine yoneliktir. Bu anlamda AB cercevesinde
Direktif tip 2 standard1 (Type 2 standard) ve kombine sarj sistemi standard: (Combined
Charging System Standard) benimsenmistir. Bu gelismeler itibariyle ilgili standartlarin
AB c¢apmda kullanimi 2014 yilinda %26’larda iken 2020 yili itibariyle %351 lere
yiikselmistir ve cogunlukla {reticiler tarafindan bu gelismelerin benimsendigi
goriilmektedir (European Court of Auditors, 2021).

3.2. Direktife yonelik elestiriler

llgili Direktif alternatif yakitlara gecis asamasinda altyapinin kurulumu
bakimindan iiye devletlere yiikledigi gorevler oldukca kritik bir 6neme sahip olmakla
beraber, giincel gelismeler 1s131nda bircok elestiri ile karsi karsiyadir. Oncelikle
Direktifin yiirtirliige giris tarithi bakimindan 2014 yilindaki kosullar giiniimiiz ile
kiyaslandiginda batarya ve sarj teknolojileri konusunda ¢ok hizli bir gelisimin varlig
s0z konusudur. Bununla birlikte AB Komisyonu (“Komisyon”) Baskan1 Ursula von der
Leyen tarafindan agiklanan Yesil Mutabakat hedefleri ¢cercevesinde de Direktifin gozden
gecirilecegi Komisyon tarafindan belirtilmistir (European Commission, 2019a).

Yesil Mutabakat ¢ercevesinde Komisyon 2030 yilina kadar karbon salinimini
%350 oraninda azaltmayr ve 2050 yilinda ise karbon salinimini sifira indirmeyi
hedeflemektedir (European Commission, 2020). Direktifin igerigine bakildiginda fosil
gazlarin gecerli alternatif enerji kaynaklar1 olarak tanimlanmasinin Komisyon’un sifir

3 Direktifin burada 6zetlenen kisminin daha kapsamli ve sistematik bir degerlendirmesi igin bkz. Ates (2021).



Ekonomi-tek, 13(1), 2024 95

emisyon hedefleri ile uyumlu olmadig1 goriilmektedir. Bu bakimdan ilgili kisimlarin
karbon emisyonunu sifira indirme hedefleri ¢ergevesinde revize edilmesi ve Direktifin
iceriginde bu amaglar ile uyumlu enerji kaynaklarinin (elektrik ve hidrojen) yer almasi
gerekmektedir.

Direktif uyarinca tiye devletlerin kendi topraklarinda gelistirmeyi hedefledikleri
alternatif yakitli ara¢ ve altyapr ile ilgili tahminlerini kendi ulusal politikalari
cercevesinde belirlemesi ve en ge¢ 18 Kasim 2016 tarihinde ise Komisyon’a bildirmesi
gerekmektedir. Bu baglamda elestirilen bir diger nokta ise hedeflerin iiye devletlerin
yapmay1 taahhiit ettigi ulusal politikalar ¢cer¢evesinde sekillenmis olmasi, verilen genis
takdir yetkisi sebebiyle iilkesel farklarin ortaya ¢ikmasi ve taahhiit edilen hedeflerin
yerine getirilmemesidir. 2017°de yapilan analiz uyarinca 28 iiye devletten yalnizca
10’unun elektrik kaynaklarma yénlendigi, i¢lerinde Italya ve Cek Cumhuriyeti’nin de
yer aldig1 kalan 14 iilkenin ise dogal gazi tercih ettigi goriilmektedir (Platform for
Electromobility, 2018). Bununla birlikte iiye devletlerden yalnizca 8 tanesi bu baglamda
ulusal politika hedeflerini zamaninda Komisyon’a bildirmistir ve yalnizca 11’1 2025 ve
2030 yillari i¢in hedef tahmini sunmustur. Ispanya ve Isveg sarj istasyonu bakimindan
2020 hedeflerini Komisyon’a bildirmemistir, yalmizca 2019 analiz raporunda
tahminlerini sunmustur (European Commission, 2019b). Uye devletlerin ulusal politika
cergevelerine bakildiginda elektrikli araglar konusundaki hedeflerin %0,02 ile %9,22
gibi genis bir aralikta yer aldig1 goriilmektedir. Komisyon tiye devletlere ulusal politika
cergeveleri konusunda ayrintili rehberlik saglamakla beraber Kasim 2017 ve beraberinde
Subat 2019°da ilgili politikalardaki gelismelere yonelik takibini tamamlamistir. Bu
inceleme sonucunda ise iye devletlerin ulusal politika gerceveleri kapsamindaki
biitiinliik, tutarlilik ve hedefe ulasma bakimindan farkliliklar oldugunu ve bu durumun
AB bakimindan pazar farklilagmasina yol agabilecegi sonucuna varmaigtir.

Avrupa Sayistayr tarafindan yayinlanan rapora goére, AB Yesil Mutabakat
cercevesinde 2025 yilina kadar 1 milyon sarj istasyonu hedefine ulagmaktan hala ¢ok
uzaktadir. Bu baglamda Avrupa Alternatif Yakitlar Gozlemevi (European Alternative
Fuels Observatory, EAFO) verilerine bakildiginda AB ¢ergcevesinde 2020 itibariyle
224.237 sarj istasyonunun mevcuttur (European Alternative Fuels Observatory, 2020a).
Yillar igerisindeki genel yiikselis trendine bakildiginda 2025 hedefine ulagmanin pek
miimkiin olmadigini goriilmektedir (Bkz. Sekil 1).
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Sekil 1. AB mevcut sarj noktalar: ve 2025 yesil mutabakat hedefi
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Kaynak: European Alternative Fuels Observatory (2020a)

Komisyon’un 2019 analiz verilerine bakildiginda yalnizca bes iiye devletin 2018
yilina kadar ulusal politika g¢erceveleri kapsamindaki hedeflerine ulasabildikleri
goriilmektedir. 12 iiye devlet ise hala hedeflerinin %50’nin altinda bir performans
sergilemektedir. EAFO verilerine bakildiginda ise 2020 hedefine 3 ay kala veriler
degerlendirildiginde yalnizca 12 iiye devletin hedefine ulagtigi goriilmektedir. AB
cercevesinde sarj noktalarinin en ¢ok konumlandirildig: iilkelerin dagilimina ve sarj
noktasi sayisina bakildiginda ise iiye devletler arasinda ciddi farkliliklar s6z konusudur.
EAFO 2020 verilerine bakildiginda Almanya, Hollanda ve Fransa’daki toplam sarj
noktasi sayist AB toplaminin %69 unu olusturmaktadir Sekil 2’de bes AB iilkesindeki
sarj noktas1 sayilar1 yer almaktadir. Uye iilkeler arasinda bu dengesiz dagilimin ise
Direktifin tiye iilkelere tanidig1 takdir yetkisinden kaynaklandigi ve etkisini ozellikle
iilkeler aras1 ulasim konusunda hissettirecegi belirtilmektedir.

Direktifin elestirilere hedef oldugu bir diger nokta ise sarj ekosistemine
adaptasyon konusunda geride kalmis olmasidir. Igerik olarak yalmzca halka acik
alanlardaki sarj noktalarin1 kapsamina almaktadir. Bu bakimdan ilgili pazarin sadece
sinirlt bir kisminda gelisimin diizenlendigi algis1 yaratilmaktadir. Bu kapsamdaki
eksikligin ise 2018/844 sayili Binalarin Enerji Performanst Hakkinda Direktif’in
yiiriirliige girmesi ile bir nebze giderildigi sdylenebilir.* Binalarm Enerji Performansi
Hakkinda Direktif’in ilerleyen dénemlerde bina sakinlerinin tiimiinii kapsayacak “sarj

4 Directive (EU) 2018/844 of the European Parliament and of the Council of 30 May 2018 amending Directive
2010/31/EU on the energy performance of buildings and Directive 2012/27/EU on energy efficiency. Erisim tarihi
01.05.2021. https://eur-lex.europa.eu/legal-content/EN/TXT/?uri=0J:L:2018:156:TOC
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etme hakkimi” (right-to-plug) da igerecek sckilde genisletilmesi gerektigi
tartisilmaktadir (The European Association for Electromobility, 2021a).

Sekil 2: AB’nde en fazla sarj noktasi olan iilkeler
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Kaynak: European Alternative Fuels Observatory (2020b)

Elektrikli ara¢ sarj altyapilari bakimindan ortaya c¢ikan diger bir sorun ise
elektrikli ara¢ kullanicilarinin tek bir sdzlesmeye dayali anlasma kapsaminda AB'nin
tiim farkli sarj aglarini kullanmalarina izin verecek uyumlastirilmis dolasim sisteminin
bulunmamasidir. Sarj hizmeti almak i¢in kullanicilarin birden ¢ok abonelik yapmasi
sorununun ise ancak AB capinda bir standardizasyona gidilerek c¢oziilebilecegi
belirtilmektedir (Ferwerda, Bayings, Van der Kam ve Bekkers, 2018).

3.3. Direktife yonelik oneriler

Elektrikli ara¢ sarj altyapisinin temel dayanak noktasini olusturan Direktife
yonelik elestirilerin temelinde AB ¢ercevesinde farkli konulara yonelik standardizasyon
ve inovasyon eksikligi yer almaktadir. AB, bu baglamda oncelikle elektromobilite
konusunda stratejik yol haritasin1 Yesil Mutabakat hedefleri dogrultusunda yeniden
cizmek durumundadir. AB’ye iliye devletler arasindaki altyapisal farkliliklar ve
eksikliklerin tespit edilmesi ve bu tespitlerin biitceleme ve finansman g¢alismalarina
kaynak teskil etmesi onerilmektedir. Buna ek olarak, Direktif’in liye devletlere tanidig:
genis takdir yetkisinin, ortak AB hedeflerine ulasmada yetersiz oldugundan hareketle
reglilasyonlar yoluyla genel diizenlemelerin yapilmasi gerektigi sdylenebilir. Direktif
kapsaminda getirilen bir bagka oneri de iiye devletler arasindaki sinirlart kaldirmay1
amaglayan Trans-Avrupa Ulastirma Agi (Trans-European Transport Network, TEN-T)
bakimindan gelismelerin  silirdiiriilmesi  ve imkan dahilinde bu hedeflerin
genisletilmesidir. Bahsi gegen plan genislemeleri tasarlanirken sarj altyapisinin ¢ok hizli
degisen teknolojik yapist ve yikici inovasyonlar dikkate alinmasinda fayda bulunacagi
dile getirilmektedir. Sarj girislerine getirilen standardizasyon girisimlerinin dolagim ve
o0deme sistemlerini de i¢ine alacak sekilde genisletilmesinin, elektrikli ara¢ sektoriinde
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AB i¢ pazarinin yeknesaklastirilmasinin Oniinii agacagi degerlendirilmektedir. Son
olarak AB sarj altyapilarina yonelik hukuki diizlemin rekabetci bir ortamda es
calisabilirligi hedeflemesi ve bu baglamda bolgesel ve iilke bazli ihtiyaglar dikkate
alarak biitiinciil bir yaklagim takinmasinin elzem oldugu ileri siiriilmektedir (The
European Association for Electromobility, 2021b). Elektrikli ara¢ ekosistemi igin
zorunlu unsur teskil eden sarj altyapilarinin gelistirilmesi sonucu elektrikli arag
kullannominin da artacagi, bu artisin yeni sarj istasyonlarmin ingasini da tetikleyerek
olumlu bir dongii olusturacagi goz Oniinde bulunduruldugunda belirtilen Onerilerin
dikkate alinarak bu yonde hareket edilmesinin AB’nin hedefleri bakimindan biiyiik
onem arz ettigi belirtilmektedir.

3.4. Diger ilgili AB mevzuati

Avrupa Birligi hukuki diizleminde dogrudan elektrikli araglarin ihtiya¢ duydugu
sarj altyapilarini ele almasa da bu konuyla yakin iligki icinde bulunan diizenlemeler de
mevcuttur. Bu diizenlemelerden en 6nemlisi, 2019/631 sayili binek ve hafif ticari
araglarinin uymasi gereken emisyon standartlarii ele alan regiilasyondur.® Yesil
Mutabakat ve Avrupa Birligi’nin de taraf oldugu Paris iklim Anlasmas1 kapsaminda yer
alan emisyon azaltma hedeflerini gerceklestirme yolunda biiylik bir rol oynamasi
beklenen regiilasyon, elektrikli ara¢ iiretimi bakimindan da birtakim diizenlemeler
getirmektedir. Ornegin 1 Ocak 2021 tarihinden itibaren elektrikli arag iireticilerinin,
iirettikleri araclarin dogaya saldigi emisyon miktarint periyodik olarak Komisyon’a
bildirmeleri veya araclarni ilgili verileri dogrudan Komisyon’un veri merkezlerine
aktarabilecek donanima sahip olarak tiretmeleri gerekli kilinmistir.

Her ne kadar bahis konusu regiilasyon elektrikli ara¢ ekosistemine dolayl
sekilde sirayet etse de igerdigi bazi hiikiimler dolayisiyla bu ekosistemin gelisimini
olumsuz yonde etkileyebilecegi endiistri paydaslarinca belirtilmistir (Transport &
Environment, 2021). Bu baglamda regiilasyona getirilen elestiriler, iireticilerin elde
edebildigi emisyon kredileri etrafinda sekillenmektedir. Izleyen paragrafta bu
elestirilerin kisa bir 6zeti olusturulmaktadir.

Regiilasyon kapsaminda otomobil sektoriiniin 2030 yilina kadar %15 emisyon
azaltim1 saglamasi beklenmektedir. Bu hedefe ek olarak regiilasyon, otomobil
iireticilerine bazi faaliyetleri dolayisiyla emisyon kredisi kazanma hakki tanimstir.
Emisyon kredileri basitce emisyon azaltim hedeflerinden belirli oranlarda muaf olma
anlamina gelmektedir. Tam da bu noktada endiistri paydaslari, regiilasyonda belirtilen
emisyon kredilerinin gereginden fazla oldugundan bahisle hem AB iklim hedeflerinin
hem de elektrikli arag ekosistemi gelisiminin tehlikeye diisiirildiiglinden yakinmaktadir.

5 Regulation (EU) 2019/631 of the European Parliament and of the Council of 17 April 2019 setting CO2 emission
performance standards for new passenger cars and for light commercial vehicles. Erigim tarihi 12.06.2021. https://eur-
lex.europa.eu/legal-content/EN/TXT/?uri=CELEX%3A02019R0631-20210301
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Ik olarak regiilasyona gore ortalamadan agir otomobiller satan iireticilerin emisyon
salinim hedefleri belli oranda azalmaktadir. Bu hiikiim dogrultusunda iireticilerin,
mevcut sistemin aciklarindan faydalanarak iirettikleri araglarin agirhigini arttiracaklari
ve bu yolla emisyon yiikiimliiliiklerini azaltabilecekleri belirtilmektedir. Ikinci olarak
regiilasyon, “eko-inovasyon” adi altinda otomobillere eklenen LED 1s1k teknolojileri
gibi parcalar dolayisiyla emisyon kredisi verilmesini éngdérmektedir. Ugiincii olarak AB
hukukunda kullanilan ve “Kiiresel Uyumlagstirilmis Hafif Ara¢ Test Prosediirii’niin
eksiklikleri dolayisiyla otomobil lireticilerinin bu testi manipiile ederek yaptiklarindan
daha fazla emisyon azalttiklarimi gosterdikleri bilinmektedir. Son olarak regiilasyon,
belirli oranda sifir-emisyon otomobil iireten iireticilere %5’e varan emisyon kredileri
tanimaktadir. Her ne kadar ilk bakista bu hiikmiin elektrikli ara¢ {iretimini
destekleyecegi diisiliniilse de belirtilen oranin yillik ara¢ sayisinin %15°1 gibi diisiik bir
figlir oldugu unutulmamalidir. Bu durumun AB’nin elektrikli ara¢ ekosisteminde oncii
olmaya yonelik hedefleriyle bagdasmadig1 degerlendirilmektedir.

Yukarida bahsedilen emisyon kredilerinin tamamindan AB otomotiv sektoriiniin
bliylik ¢cogunlugunun yararlandig: bilinmektedir. Buna gore tipik bir iireticinin biitiin
kredilerden faydalandig1 varsayimi altinda regiilasyon hedefi olan %15 yerine %2’lik
bir azaltim yapmasi s6z konusu olmaktadir. Elektrikli araglarin AB emisyon
hedeflerinde 6nemli bir yapitasi gorevi gordiikleri goz oniinde bulunduruldugunda,
halihazirda regiilasyon agiklarindan faydalanilarak elde edilebilen yukaridaki
avantajlarin ~ sektor  gelisimini  yavaglatacagt ve  hatta  durdurabilecegi
degerlendirilmektedir. Yukarida da belirttigimiz gibi elektrikli arag¢ iiretimi ile sarj
altyapilarimin ingas1 arasinda adeta simbiyotik bir iliski mevcuttur. Bu baglamda
elektrikli arag tiretimi ve kullaniminin yerinde saymasinin yansimalari sarj altyapilarinin
da durgunluga girmesi seklinde olacaktir. Bu bakimdan regiilasyonun énemli risklere
gebe oldugu belirtilmekte ve yenileme ¢alismalarina siirat verilmesi 6nerilmektedir.

4. Turkiye’de elektrikli araclar ve sarj altyapisi

Bu béliimde Tiirkiye’de elektrikli araglar ve sarj altyapisina dair mevcut durum
resmedilmeye ¢alisilacaktir. Bunu yaparken 6ncelikle mevzuat cergevesinde elektrikli
ara¢ satigina ve sarj altyapisina iligskin diizenlemeler ele alinacaktir. Ardindan,
Tiirkiye’deki elektrikli araglar ekosistemindeki gelismeler tarihsel bir perspektifle ele
alinarak, bugiin gelinen noktada ne kadar islevsel oldugu somut veriler ile ortaya
konulacaktir.
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4.1. Tiirkiye’de elektrikli araclar ve sarj altyapisina iliskin mevzuattaki
gelismeler

Tiirkiye’de elektrikli araglar ve sarj altyapisina dair diizenlemeler oldukga sinirli,
az sayida ve yakin zamanda ger¢eklemis diizenlemelerdir. Fakat bugiine kadar bir¢ok
strateji ve politika belgesinde ulasimda verimliligin arttirilmasi, akilli ulasim
teknolojilerinin kullanilmasi ve fosil yakitlar dayali ulasimin azaltilmasi yoniinde niyet
ve planlarin oldugu goriilmektedir.

4.1.1. Elektrikli araglara iliskin mevzuattaki gelismeler

Dogrudan elektrikli araglar ibaresi gegmese de Ulusal Akilli Ulagim Sistemleri
Strateji Belgesi (2014-2023) ve Eki Eylem Plan1 (2014-2016) ulasimda akilli ve gevre
dostu araglarin kullanilmasi yoniinde igerikler barindiran Tiirkiye’deki onciil politika
dokiimanlarindan biridir (Ulastirma, Denizcilik ve Haberlesme Bakanligi, 2014). Ayrica
Paris Iklim Anlasmas1 oncesinde sunulan ulusal katki niyeti belgesinde (Intended
Nationally Determined Contribution — INDC)® de karbon emisyonlarin1 azaltilmasi
amaciyla ulagimda siiriilebilir bir yaklagimin benimsenecegi belirtilmistir.

Elektrikli araglar1 dogrudan ilgilendiren politika dokiimani ise Ulusal Enerji
Verimliligi Eylem Plan1 (2017-2023) olarak karsimiza ¢ikmaktadir (Enerji ve Tabii
Kaynaklar Bakanligi, 2017). Bu belgenin ulastirma sektoriine iliskin boliimiinde
ozellikle elektrikli ve hibrit araglara vergi avantajlar1 getirilerek, enerji bakimindan
verimli araglarin 6zendirilmesinin hedeflendigi belirtilmistir. Bu amagcla elektrikli ve
hibrit araglar igin ilave Ozel Tiiketim Vergisi (OTV) indirimlerine ydnelik analizler
yapilmas1 ve bu analizlere dayali olarak yeni diizenlemelerin yapilmasi planlanmistir.
Ayrica elektrikli ve hibrit araglar konusunda farkindalik yaratilarak halka tanitilmasi ve
yayginlastirilmasi konusunda da aktif bir rol iistlenilecegi ilave edilmistir. Bu ¢alisma
acisindan 6nem ifade eden bir diger eylem plan1 ise sarj istasyonlart ile ilgili
standartlarin belirlenmesi ve altyap1 olusturulmasina iligkindir. S6z konusu bu eylem
plani i¢in zaman olarak ise 2018-2019 yillarinda mevzuatin gelistirilmesi ve 2020
yilinda eylemlerin uygulanmasina geg¢ilmesi dngoriilmiistiir.

Aslma bakilirsa, elektrikli araglara yonelik OTV indirimi avantaj1 ilk defa 2011
yilinda diizenlenmistir.” Bu diizenlemeye gore sadece elektrik motorlu olan araglardan
motor giicii 85 kW’1 gegmeyenler %3, motor giicii 85 kW’1 gecen fakat 120 kW1
gecmeyenler %7, motor giicii 120 kW’1 gegenler ise %15 olarak vergilendirilmekteydi.
Bu durum konvansiyonel motorlu araglar i¢in OTV oranlarmin %37 ila %130 arasinda

PR

degistigi durum ile kiyaslandiginda kayda deger bir tesvik olarak degerlendirilebilir.

6 Republic of Turkey Intended Nationally Determined Contribution. Erisim tarihi 08.02.2021,
https://www4.unfccc.int/sites/submissions/INDC/Published%20Documents/Turkey/1/The INDC of TURKEY v.1

5.19.30.pdf
713 10. 2011 tarih ve 28083 sayili Resmi Gazete.
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Ayrica, 2011 yilinda s6z konusu OTV diizenlemesinin sadece elektrik motorlu araglar
kapsadig1 ve hibrit araglar1 kapsam disinda biraktigini belirtmek gerekir.

OTV indirimlerinde hibrit araglar1 igine alan diizenleme ise 2016 yilinda
gerceklesmistir. Bu yeni diizenleme?® ile elektrik motor giicii 50 kW’1 ve motor silindir
hacmi 1800 cc’yi gegmeyen araglardan OTV matrah1 50 bin TL’yi asmayanlar %45, 50
bin — 80 bin TL arasinda olanlar i¢in %50, 80 bin TL’yi asanlar i¢in ise %60 olarak
uygulanmasina karar verilmistir. Ancak hibrit araglar icin getirilen bu OTV
diizenlemesinin es esdeger konvansiyonel motorlu araglar ile karsilastirildiginda,
elektrikli araglar kadar ciddi bir avantaj saglamadig1 goriilmektedir.

Elektrikli araclar ilgilendiren ve 2018 yilinda yapilan bir bagka diizenleme ise
Motorlu Tagitlar Vergisine (MTV) iligkindir. Fakat bu diizenleme elektrikli araglarin
tesvik edilmesinden ziyade MTV kapsaminda olmayan elektrikli araglarin MTV
kapsamina alinmasina dairdir. Bu diizenlemeye gore elektrikli araglar ilgili kanunun
tarifesindeki esdeger konvansiyonel motorlu araclarin vergi tutarinin %25't oraninda
vergiye tabi tutulmaya baslanmistir.’ MTV kapsamindaki bu uygulama giiniimiizde de
ayni sekilde devam etmektedir.

Elektrik ara¢ edinme maliyetini etkileyecek baska bir diizenleme ise yine 2018
yilinda (9/8/1983 tarihli ve 2872 sayili)) Cevre Kanunu’'nda yapilan degisiklikle
gerceklesmistir.!® Bu degisiklige gore ithal edilen ve Tiirkiye’de iiretilen lithium igeren
elektrikli ara¢ bataryalarina, “geri kazanim katilim pay1 tutar1” adi altinda kilogram
basma 15 TL’lik bir vergi getirilmesi diizenlenmistir. Ancak kanunlasan bu
diizenlemenin amacinin — daha sonra sektdr temsilcileri ve uygulamay1 yapacak ilgili
bakanlik ile yapilan gériigmelerde — 6mrii dolan batarya ve akiiler yenilendiginde geri
doniisim adma depozito benzeri kilo basina iicret almak oldugu anlasilmistir
(Ozpeynirci, 2019). Bu haliyle sz konusu diizenleme ilk etapta elektrikli ara¢ edinme
maliyeti degistirmemekte, fakat kullanimu siireci igerisinde batarya degisim durumlarina
ilave bir maliyet olarak yansimaktadir.

Son olarak, 2021 basinda yapilan OTV diizenlemesi, elektrikli araclarmn yayilimi
konusunda son derece hayal kiriklig1 yaratan bir diizenlemedir.!! ithalatla Tiirkiye’ye
getirilen oldukca liikks elektrikli ve motor giicii yiiksek araglarin talebini sinirlamak
amaciyla ¢ikarilan bu diizenleme ile sadece elektrik motorlu olan araglardan motor giicii
85 kW’1 ge¢meyenler %10, motor giicii 85 kW’1 gecen fakat 120 kW’1 gegmeyenler
%25, motor giicii 120 kW’1 gegenler ise %60 olarak vergilendirilmistir. Etkilerinin
oniimiizdeki kisa dénemde goriilmesi beklenen s6z konusu OTV diizenlemesi, 2011

824.11.2016 tarih ve 2016/9542 sayili Resmi Gazete.
927.03.2018 tarih ve 30373 sayili Resmi Gazete.
1010.12.2018 tarih ve 30621 sayili Resmi Gazete.
1102.02.2021 tarih ve 31383 sayili Resmi Gazete.
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yilindaki oranlar ile karsilastirildiginda potansiyel olarak olduk¢a olumsuz bir nitelige
sahiptir (bkz. Tablo-1).

Tablo 1. Tiirkiye’de elektrikli araclar icin OTV oranlar

Motor giicii 2011 2021
Motor giicii 85 kW’1 gecmeyenler %3 %10
Motor giicii 85 kW — 120 kW arasinda olanlar %7 %25
Motor giicii 120 kW’1 gecenler %15 %60

Kisaca 6zetlemek gerekirse, elektrikli araclara yonelik Tiirkiye’de diizenlemeler
2018 yilina kadar vergi oranlar1 ve vergi uygulamalar1 acgisindan tesvik edici bir seyir
izlerken, 2018 yili itibariyle yeni vergiler getirilmis ve vergi oranlar1 kayda deger
bicimde ylikseltilmistir. Her ne kadar politika belgelerinde 6zendirici ve tesvik edici bir
tutum takinilsa da uygulamaya yansimasi pek de planlandigi gibi olamamustir.

4.1.2. Sarj altyapisina iliskin mevzuattaki gelismeler

Ulkemizde sarj altyapisina yonelik gerek elektrik dagitim seviyesinde gerekse
yapilara (bina ve otoparklara) iliskin g¢esitli diizenlemeler bulunmaktadir. Bu
diizenlemelerin daha iyi ortaya koyulup gelisimin anlasilabilmesi i¢in yine kronolojik
bir siray1 takip etmek yerinde olacaktir.

Sarj altyapisini yapilasma acisindan ilgilendiren ilk diizenleme 2013 yilinda
Cevre ve Sehircilik Bakanligi tarafindan hazirlanan Planli Alanlar Tip Imar
Yonetmeliginde Degisiklik Yapilmasina Dair Yénetmelik’tir.? “Akaryakit, Sarj ve
Servis Istasyonlar1” baslig1 altinda elektrikli araclarin sarj edilebilmesi icin ilgili elektrik
kurumunun olumlu goriisii ile otoparklar, akaryakit istasyonlar1 veya diger uygun
yerlerde elektrikli arag sarj yeri yapilabilecegi eklenmistir.

6446 sayili Elektrik Piyasas1 Kanunu’na dayanilarak hazirlanan 2014 yilindaki
Elektrik Piyasas1 Dagitim Yonetmeligi yine dnciil diizenlemeler arasinda sayilabilir.™®
S6z konusu yonetmelige gore, iiretim faaliyeti gosteren tiizel kisiler disindaki
kullanicilar gebeke baglanti esaslarina uygun olarak sarj tniteleri ig¢in dagitim
sirketlerine bagvuru yapabileceklerdir. Buna gore, kullanicilar tarafindan yapilan
baglant1 basvurularinda elektrikli araglarin sarj edilebilmesi i¢in kurulacak hizli, orta
hizl1 ve yavas sarj iinitelerinin sayis1 ve gligleri ilgili teknik 6zellikleri de igeren elektrik
projesi ile dagitim sirketine sunulabilecektir.

Sarj altyapisina iliskin mevzuat igerisinde simdiye kadar ki en somut diizenleme
2018 yili basinda Cevre ve Sehircilik Bakanligi’'nin hazirladigi  Otopark

12.08.09.2013 tarih ve 28759 sayili Resmi Gazete.
1302.01.2014 tarih ve 28870 sayili Resmi Gazete.
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Yénetmeligi’'nde yer almaktadir.!* Bu diizenlemeye gore alisveris merkezlerinin
otoparklar1 dahil olmak {izere kamusal nitelikteki otoparklara her 50 park yerinden en
az birini elektrikli araglara uygun olarak (sarj tinitesi dahil) diizenleme zorunlulugu
getirilmistir. Ayrica, elektrikli ara¢ otopark yeri sayisinin ihtiyaca gore artirilmasi
hususunda idarelere karar alma yetkisi taninmistir.

2019 yilinda sarj altyapisinin kamusal olarak yayginlasmasia katki
saglayabilecek bir diizenleme ise Ulastirma ve Altyap1 Bakanlig1 tarafinda hazirlanan
Ulasimda Enerji Verimliliginin Arttirilmasma Iliskin Usul ve Esaslar Hakkindaki
Yonetmelik’tir.®® S6z konusu yonetmelikte, sarj altyapisinin olusturulmasina yénelik
olarak dikkat ¢eken husus, belediyelerin elektrikli araglarin tesvik edilmesi i¢in otopark,
cadde ve sokaklar iizerinde sarj altyap1 planlar1 olusturulmasi ve bu altyapilarin hayata
gecirilmesinde sorumlu kilinmasidir.

Tiirkiye’deki yaklasik 15 milyona yakin hanenin sehir altyapisindaki sorunlar
nedeniyle bireysel sarj imkani saglayacak bir yapida olmadig1 gercegi karsisinda, cadde
iistii sarj altyapisini 6nceliklendirecek bu tiir bir diizenleme isabetli bulunmustur. Ancak,
bunun hayata gegirilmesinde belediyeler ile elektrik dagitim sirketleri arasinda isbirligi
ve koordinasyon saglanmasi biiyiik 6nem arz etmektedir.

En son 2021 yili Mart ayinda, 2018 yilinda Cevre ve Sehircilik Bakanligi’nin
hazirladigi Otopark Yonetmeligi’nde degisiklige gidilerek, mevzuat anlaminda daha
somut adimlarin atildigim sdylemek miimkiiniidiir.’® Bu degisiklik ile zorunlu otopark
adedi 20 ve lizeri olan yeni yapilacak yapilara iliskin yap1 ruhsati bagvurularinda, en az
%35 ’1nin sarj linitesi dahil bir sekilde elektrikli araglara uygun olarak diizenlenmesi sarti
getirilmistir. Bunun yaninda, yeni yapilacak umumi otoparklar ile AVM’lere ait
otoparklarda en az %10 oraninda otopark yerinin ilgili standartlara gore elektrikli
araglara uygun olarak diizenlenmesi gerekmektedir. Ayrica, 30 bin metrekareden biiytik
AVM otoparklarinda bir, 75 bin metrekareden biiyiik AVM otoparklarinda ise en az iki
tinitenin hizli sarj kapasitesine uygun olmasi zorunlulugu getirilmistir. Kismi olarak
yuriirliige giren bu uygulamalarda, 2023 y1l1 basinda itibaren belirtilen oranlar aranmaya
baslanacaktir.

Ote yandan, yine Mart 2021°de agiklanan Ekonomi Reformlar1 Paketi’nde de
ulagtirmada elektrifikasyonun arttirllmas: amaciyla sarj altyapisinin  hayata
gecirilmesine dair bir hedefin de yer aldigin1 belirtmek gerekir. Pakette, elektrikli araglar
icin sarj altyapisinin yayginlagtirilmasinin bircok dnemli hedef ile birlikte anilmasi
kayda degerdir (Hazine ve Maliye Bakanligi, 2021a). Pakete dair eylem planinda bu
hedefin 2021 yili sonuna kadar ilgili bakanliklarca birincil ve ikincil mevzuat

1422.02.2018 tarih ve 30340 sayili Resmi Gazete.
1502.05.2019 tarih ve 30762 sayili Resmi Gazete.
1625.03.2021 tarih ve 31434 sayili Resmi Gazete.
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hazirlanarak hayata gecirilmesinin planlandig1 goriilmektedir (Hazine ve Maliye
Bakanlig1, 2021b).

Bu bolimi bitirmeden, 2017 yili1 sonunda Enerji Piyasast Denetleme Kurumu
(EPDK) tarafindan kamuoyu goriisiine acilan fakat heniiz herhangi bir sekilde yiiriirliige
girmeyen Elektrikli Araglar Sarj Istasyonuna Iliskin Usul ve Esaslar Taslagi’ndan da
bahsetmek de gerekir (EPDK, 2017). S6z konusu taslak, sarj istasyonlarinin kurulumu,
isletilmesi ve elektrik enerjisi tedarikine dair hak ve yiikiimliiliikleri belirlemektir.
Kapsam agisindan dikkate alindiginda, kamuya acik yerlerde kurulumlar1 yapilan veya
ticari faaliyette bulunulan tiim sarj istasyonlarinin s6z konusu diizenleme taslagina dahil
edilmesinin planlandig1 goriilmektedir.

Muhtemel uygulamalara 151k tutmasi agisinda taslak icindeki maddelere
bakildiginda, sarj istasyonu isletmecilerinin dnceden bir sozlesmeye gerek kalmaksizin
elektrikli ara¢ kullanicilarina hizmet verebilecegi Ongoriilmektedir. S6z konusu
isletmelerin sarj istasyonlarinda kir amacli olmamak iizere elektrik satis1 yapabilecegi
ve bu bedel disinda EPDK diizenlemesine tabi olmayan ek hizmet bedeli alabilecegi
ongoriilmektedir. Bu kisim, sarj istasyonlarinin kurulum ve isletilmesinde lisans veya
on lisans alma zorunlulugu uygulanmayacagi seklinde yorumlanabilecektir. Ayrica,
iiretim ve tedarik lisansi sahibi sirketler ise sarj istasyonlar1 araciligiyla ikili anlagsmalar
iizerinden elektrik satabilecektir.!’

4.2. Tiirkiye’deki elektrikli arac ekosistemi

Tiirkiye’de elektrikli araclar ve sarj altyapisina iliskin mevzuattaki gelismelerin
incelenmesinin ardindan c¢alismamizin bu boéliimiinde, Tiirkiye’de elektrikli arag
piyasast ve sarj altyapis1 konusundaki gelismelere deginilecektir.

4.2.1. Tiirkiye’deki elektrikli araclar

Tirkiye’deki elektrikli ara¢ satist 2010’lu yillar itibariyle gerceklesmeye
baslamistir. Her ne kadar son yillarda iilkemizde iiretilen hibrit araclar sayesinde bu
araclarin satig1 ve yayilimi hiz kazansa da arastirma verilerinin kapsadigi 2021 yilina
kadar olan siirecte, elektrikli araglarin satisi oldukga sinirhi kalmistir (Bkz. Sekil 3).

17 Soz konusu taslak diizenleme EPDK’nin sitesinde mevcut olamamak ile birlikte TEHAD’in sitesinde
erisilebilmektedir. Erigim tarihi 08.02.2021 http://tehad.org/wp-content/uploads/2017/01/EPDK-
Elektrikli_Araclar_Sarj istasyonuna_iliskin- Usul Esaslar_Taslak-Metni.pdf



http://tehad.org/wp-content/uploads/2017/01/EPDK-Elektrikli_Araçlar_Şarj_İstasyonuna_İlişkin-_Usul_Esaslar_Taslak-Metni.pdf
http://tehad.org/wp-content/uploads/2017/01/EPDK-Elektrikli_Araçlar_Şarj_İstasyonuna_İlişkin-_Usul_Esaslar_Taslak-Metni.pdf
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Sekil 3. Tiirkiye’de yillar itibariyle elektrikli arag satis1

844

736
222
155
119
77
- ]
2015 2016 2017 2018 2019 2020 2020 paralel

ithalat

Kaynak: TEHAD (2021)

Yaptigimiz arastirmalar, trafikteki elektrikli ara¢ stoku konusunda kesin veriler
elde etmenin zor oldugu gostermektedir. Bunda Tiirkiye Istatistik Kurumu’nun (TUIK)
trafige kayith otomobil sayisini yakit tiirlerine gore siiflandirirken, elektrikli ve hibrit
araclar1 ayirmamis olmasinin biiyiik pay1 vardir (TUIK, 2020). Satis rakamlarindan yola
cikarak yapilan analizler ise paralel ithalatin varlig1 sebebiyle sadece tahmini veriler
olarak dikkate alinmalidir.

Diger iilkeler — o6zellikle Avrupa iilkeleri — ile kiyaslandiginda Tiirkiye’deki
satislarin Almanya, Norveg, Hollanda, Fransa ve Ingiltere gibi gelismis iilkelerin
oldukca gerisinde oldugu goriilmektedir (Bkz. Sekil 4). Her ne kadar Tiirkiye nin
Polonya, Romanya, Bulgaristan gibi iilkelerin oniinde oldugu goriilse de bu iilkelerin
niifus ve biiyiikliik acisindan Tiirkiye ile pek de karsilastirilamayacak diizeyde oldugunu
hatirlatmak gerekir.
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Sekil 4. Avrupa iilkelerinde 2019 yilinda trafige kaydolan elektrikli arag¢ sayis1*

Almanya 60.192
60.008

Hollanda 58.767

) 43.678

Ingiltere 37.724

isvicre ———— 13 197

Ispanya 10.209
Belgika me—— 8 630
Danimarka == 5478
= 3451
Finlandiya == 1.88
L = 1623
TURKIYE* == 1580
= 1.503
Polanya == 1.443
. = 962
Izlanda = 913
= 660
Slovenya = 628
1293
Malta ' 205
1188
Slovakya ' 170
1 158
Hirvatistan ' 155
87
Estonya 77

*Tirkiye icin TEHAD1n 2020 satis rakamlar1 dikkate alinmistir.
Kaynak: TEHAD (2021), European Environment Agency (2020)

Elektrikli araglarin yayilimi konusunda karsilagtirmali bir fikir sahibi olabilmek
icin trafige kaydolan araclar igerisinde elektrikli araglarin oranina bakmak daha anlamli
olacaktir. Sekil 5’te buna dair bir karsilastirma sunulmustur. Boyle bir karsilagtirmada
Norve¢’in acik ara Onde oldugu goze carpmaktadir. Daha Onceki boliimlerde de
bahsedildigi iizere tesvik ve diizenlemelerin bu doniisiimde pay1 oldugu 6ne siiriilebilir.
Her ne kadar Almanya en ¢ok elektrikli ara¢ satisinin gergeklestigi Avrupa tilkesi olsa
da 2019 yilinda elektrikli araglarin trafige tescil ettirilen toplam otomobillerin yiizde
2’sinden az oldu goriilmektedir. Tiirkiye Elektrikli ve Hibrit Araclar Dernegi (TEHAD)
satis verilerinden ve TUIK’in otomobil tescil verilerinden hareketle yaptigimiz
hesaplama ise Tiirkiye’nin bu listede en altta ve oldukga diisiik bir oranda yer aldigina

isaret etmektedir.
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Sekil 5. Avrupa iilkelerinde 2019 yilinda trafige kaydolan elektrikli otomobillerin
toplam icindeki yiizdesi*

Norveg 42,41
) 14,90
Izlanda =—————— 7 0Q
) — 4,46
Isvigre =e—— 4 72
. — 3,10
Irlanda === 94
— ) 77
Malta e 2 68
) 46
Fransa === 1 90
179
Finlandiya mmm 173
) ] 72
Ingiltere wmm 164
= ] 58
Macaristan == 115
= (0,94
Slovenya == (0,90
. = (0,87
Ispanya = 0,76
= 0,56
Letonya = 0,52
= 0,35
Estonya = 0,28
' 0,27
Cekya 1 0,27
1 0,25
Slovakya 1 0,17
L 10,16
TURKIYE* 0,003

*Tiirkiye i¢cin TEHAD’ 1n 2020 satig rakamlar1 ve TUIK in trafik tescil kayitlar1 dikkate alinmistir.
Kaynak: TEHAD (2021), European Environment Agency (2020)

Kisaca belirtmek gerekirse, Tiirkiye’de 2010’lu yillar itibariyle elektrikli
araclarin satis1 oldukg¢a dalgali bir seyir izleyerek 2020 yilinda paralel ithalat ile birlikte
1.500 rakamin1 agmustir. Ancak, 2020 yilinda trafige tescil edilen toplam otomobil sayisi
igerisinde bu oran oldukea diisiik bir orana (%0,003) tekabiil etmektedir. Bu oran Avrupa
iilkeleri ile kiyaslandiginda en diisiik oran olarak karsimiza ¢ikmaktadir.

4.2.2. Tiirkiye’de sarj altyapisi

Elektrikli ara¢ edinme konusundaki tereddiittiin bir kaynagi konvansiyonel
araclara gore daha pahali olarak algilanmasi olsa da kullanicilarin araglarini sarj etmek
icin yeterli bireysel ve kamusal sarj noktasinin olmadigina dair endisesi de dnemli bir
faktordiir. Bu endise, icinde Tiirkiye’den katilimcilarin da oldugu anket sonuglarinca da
dogrulanmustir (TEB Cetelem, 2020). ilk boliimde de ifade edildigi iizere, elektrikli
araclar ve sarj altyapisi arasindaki tamamlayict iligki bir {irlinlin digeri olmadan
ekonomik deger ifade edemeyecegine isaret etmektedir. Bireysel sarj altyapisinin
erigilebilirligi ve kamusal sarj alt yapisinin yayginligi elektrikli ara¢ edinmeyi
tetiklerken, bu araclarin sayisinin artis1 da sarj altyapisina dair gelismeleri ve yatirimlar
arttiran bir etki yaratmaktadir.
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Tiirkiye’de — birgok iilkede oldugu gibi — elektrikli ara¢g edinme motivasyonu
tetikleyen temel unsur, erisilebilir bireysel veya ortak olan sarj istasyonlaridir. Bu
sebeple hali hazirda ¢ok diisiik bir seviyede olan Tiirkiye’deki elektrikli ara¢ sayisi ile
paralel bireysel sarj istasyonu oldugunu varsayabilir. Ancak bu varsayimi dogrulayacak
kesin bir veri ya da yeterince genis bir 6rnekleme dayali tahminin var olmadigin
vurgulamak gerekir.

Kamusal ticari sarj istasyonlar1 i¢in ¢esitli kisi ve kurumlar tarafindan farklh
tahminler yapilmaktadir. Bunlar icerisinde TEHAD tarafindan derlenen veriler dikkate
almabilir. TEHAD’a gbre 2011 yilinda, sadece 11 sarj istasyonu varken, 2016 yilinda
400, 2019 yilinda 582 (122’si hizli sarj) (TEHAD, 2017), 2020 yilina geldigimizde ise
800 (2000 soket, 230’u hizl) sarj istasyonu hizmet vermektedir (Bkz. Sekil 6). Kapsam
olarak bakildiginda ise yine TEHAD verilerine gore sarj istasyonlarinin 61 ile yayildigi
goriilmiistiir (TEHAD, 2020).

Sekil 6. TEHAD’a gore Tiirkiye’de kamusal sarj istasyonu sayisi

800

582
400
15
I
2011 2016 2019 2020

Kaynak: TEHAD (2020)

Fakat, TEHAD’1n verileri derlerken, (bazilarinda birden ¢ok sarj {initesi olan)
istasyon sayisinin baz alindigi anlagilmaktadir. Uluslararasi1 karsilastirmalarda ise —
ornegin EAFO verilerine gore — sarj altyapisina dair rakamlar sarj noktalarini (sarj
iinitelerini) dikkate alan bir yapida hazirlanmaktadir. EAFO’ya gore Tirkiye’de 2019
yilinda 180 sarj noktast varken bu rakam 2020 yilinda 1.353’e ¢ikmistir. Bu noktalarin
1.235’1 normal, 118’1 hizli sarj hizmeti verebilmektedir. Bu durum Sekil 7’de
sunulmustur.
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Sekil 7. Avrupa Alternatif Yakitlar Gozlemevi’ne gore Tiirkiye’deki kamusal sarj

noktalarinin sayisi
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Kaynak: European Alternative Fuels Observatory (2020c)

EAFO’nun derledigi veriler araciligi ile Tirkiye’deki sarj altyapisina dair
durumu diger Avrupa iilkeleri ile de karsilastirmak miimkiindiir. Avrupa iilkeleri ile
kiyasladigimizda, Tiirkiye’deki kamusal sarj altyapis1 kapasitesinin niifus ve yiizol¢limii
agisindan karsilagtirilabilir tilkelerin gerisinde oldugu gériilmektedir. 2020 yili i¢in s6z
konusu karsilastirmay1 Sekil 8’de gormek miimkiindiir.
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Sekil 8: Avrupa’daki kamusal sarj noktalarmin sayisi, 2020
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Kaynak: European Alternative Fuels Observatory (2020c)

Daha anlamli bir uluslararasi karsilastirma i¢in ise elektrikli ara¢ basina sarj
noktasina bakmak faydali olacaktir. Bu veriye dayali bir karsilastirma Sekil 9°da
sunulmustur. Bu karsilagtirma, Tiirkiye’nin diger Avrupa ilkelerinin neredeyse
tamaminin gerisinde kaldigin1 goéstermektedir. Bu durum sarj altyapist konusunda

Tiirkiye’nin kayda deger bir yol kat etmesi gerektigine isaret etmektedir.
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Sekil 9. Avrupa’da arac¢ basina sarj noktasi sayisi
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Kaynak: European Alternative Fuels Observatory (2020a)

Son olarak, Tiirkiye’de sarj altyapisi isinde faaliyet gosteren sirketlere de
deginmek yerinde olacaktir. Farkli oOl¢eklerde pek ¢ok sirketin faaliyetinden
bahsedilebilse de iilke capinda veya bolgesel olarak faaliyet gosteren baslica sirketler
arasinda Esarj, G-Charge (Gersan), Voltrun, Yesil Gii¢ (Greenway), Zorlu Energy
Solutions (ZES) ve ABB sayilabilir. Bu sirketler ¢esitli is modelleri ve stratejiler ile
elektrikli araglar icin sarj altyapist sunmayi hedeflemektedir. Bu is modelleri ve
stratejiler topluca degerlendirildigi bir ¢alisgma heniiz olamasa da sirketlerin internet
sitelerinden gelecege yonelik planlarina ulasmak miimkiindiir.
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5. Tiirkiye icin firsatlar ve oneriler

Calismanin onceki ii¢ boliimiinde sunulan detayli bilgilerin ardindan, bu
boliimde ilk olarak Tiirkiye’de elektrikli ara¢ ekosisteminin  gelecegini
sekillendirebilecek firsatlara vurgu yapilacaktir. Ardindan, 6zellikle sarj altyapisina
erisiminin  arttirllmast  ve yaygimlastirilmasmma dair Tiirkiye i¢in Onerilerde
bulunulacaktir.

5.1. Firsatlar

Tiurkiye igin elektrikli araglarin yayilimi konusunda firsat olarak
degerlendirilebilecek, elektrikli ara¢ ekosisteminin yayilimini hizlandirabilecek birkag
hususun belirtilmesi 6nem arz etmektedir. Bunlardan ilk akla gelenleri yerli elektrikli
arag tiretimi ve Tiirkiye’nin iklim degisikliginin 6nlenmesine yonelik hedefleri oldugu
sOylenebilir. Ayrica, basarili diger lilke modellerinin benimsemesi konusunda, heniiz
elektrikli ara¢ ekosistemine geciste takip¢i konumunda olmanin da tilkemiz i¢in bir
baska firsat oldugunu belirtmek gerekir.

5.1.1. Yerli elektrikli arac iiretimi

Tiirkiye nin Otomobili Girisim Grubu’na (TOGG) ait yerli elektrikli otomobil
projesinin hayata ge¢mesi onlimiizdeki yillarda Tiirkiye’nin kendi {iretimi ile elektrikli
arag¢ ekosisteminde dnemli bir adim atacagina isaret etmektedir.

Ayrica, yolcu tastyan ticari elektrikli araclarin yerli iiretiminin hali hazirda
gerceklestigini (Karsan, 2021) ve ihrag edildigini (Diinya Gazetesi, 12 Haziran 2021) de
bu kapsamda belirtmek gerekir.

Yerli sermaye disinda, Tirkiye’de liretim faaliyetlerinde bulunan diger kiiresel
markalarin da zamanla elektrikli ara¢ modellerinin bazilarmi Tiirkiye’de iiretmesi
beklenmektedir. Bu alanda 6zellikle hafif ticari elektrikli araglar ic¢in kiiresel sirketler
yakin zamanda Tirkiye’deki yatirnm planlarini agiklamigtir (DW-Tiirkge, 17 Mart
2021). Hem yerli markalarin olugsmasi ve gelismesi hem de kiiresel otomotiv
iireticilerinin Tiirkiye’de iiretime baslamasi Tiirkiye’ye elektrikli araclar i¢cin 6nemli bir
iiretim iissii olma yoniinde biiytlik bir firsati sunmaktadir.

Bu iiretimin bir boliimiiniin ihra¢ edilmesi planlansa da kayda deger bir kisminin
Tiirkiye’de satilacagini soyleyebiliriz. Gelismis tilkeler — 6zelikle AB iiyesi iilkeler — ile
kiyaslandiginda, Tiirkiye kisi basina ara¢ yogunlugunun en az oldugu iilkelerden biri
olarak karsimiza ¢ikmaktadir (Euronews, 30 Aralik 2019). Gelismis iilkeler ile Tiirkiye
arasindaki bu farkin zaman i¢inde kapanmasa da azalmas1 beklenmektedir. Yerli tiretim
araclar ile s6z konusu farkin elektrikli araglar Iehine daralmas1 miimkiindiir.
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Ote yandan bu ¢alismanin ikinci bdliimiinde de bahsedildigi iizere, elektrikli arag
sahipligindeki artis ile sarj istasyonlarmin yayginlasmasi arasinda ¢ok siki bir geri
besleme siireci sz konusudur. Yerli tiretim ile Tiirkiye’de elektrikli araglarin satiginda
saglanacak artig, soz konusu geri besleme siirecinin siddetini arttiracak sekilde sarj
altyapisinin  hizli  bir sekilde yayginlasmasi1 konusunda da bir firsat olarak
degerlendirilebilecektir.

5.1.2. Tiirkiye’nin iklim degisikliginin 6nlenmesine yonelik hedefleri

Paris Iklim Anlasmasi’nin onaylanmasi, Tiirkiye’nin daha énce sundugu ulusal
katki niyet beyanimna gore sera gazlari salim artisini %21 oraninda azaltmasini
gerektirmektedir (Ardiyok ve Koksal, 2021). Boyle bir sera gaz1 azaltim hedefi Tiirkiye
gibi gelismekte olan bir iilke i¢in ciddi ekonomik maliyetleri de beraberinde getirecektir.
Ozellikle fosil yakitlara dayali sanayi, elektrik iiretimi ve tabi ki ulasim sektdrleri igin
koklii bir doniisiim s6z konusu olacaktir.

Tiirkiye’de sera gazlarinin %72’si ulasimi da igine alan enerji sektdriinden
kaynaklanmaktadir. Ulasimin buradaki pay1 %20 diizeylerindedir (OECD, 2021). Bu
durum, Tiirkiye’nin niyet beyaninda bulundugu emisyon azaltimi i¢in ulagim sektoriinde
de bir takim koklii girisimlerde bulunmasini gerektirmektedir. Bu baglamda elektrikli
araclarin yayginlagsmasi bir firsat olarak goriilmektedir. Gerek binek ara¢ diizeyinde
gerekse daha ¢ok sera gazi salan ticari ara¢ diizeyinde elektrikli araglara gegis,
Tiirkiye’nin ulasgimdan kaynaklanan emisyon diizeylerinin kayda deger bir sekilde
diisiiriilmesini saglayabilecektir.

5.1.3. Basarili 6rneklerin adaptasyonu

Tiirkiye elektrikli ara¢ ekosisteminin yayginlagsmasi konusunda birgok iilkeyi
geriden takip etmektedir. Bu durum her ne kadar olumsuz goriinse de bir yaniyla da
avantajli bir duruma isaret etmektedir. Elektrikli ara¢ ekosisteminin yayiliminda gorece
bagarili iilke Orneklerinin incelenerek, en iyi uygulamalarin, gerekli degisiklikler
yapilarak Tiirkiye’de hayata gecirilmesi miimkiindiir.

Elektrikli araclar ve sarj altyapilariin yayginlagsmasi1 konusunda basarili
ornekleri tespit etmek icin elektrikli arag¢ satis1 ve sarj istasyonu sayisindaki artigin
gorece yiiksek ve istikrarli oldugu tilkelerdeki uygulamalari ele almak oldukca 6gretici
olacaktir. Bunun yaninda, basarisizlik hikayelerinden de alinacak dersler oldugu
unutulmamalidir. Bu anlamada basarili uygulamalar1 incelerken basarisiz uygulamalari
da — en azindan ne tiir uygulamalardan kag¢inilmasi konusunda — incelemek faydali
olacaktir.

Her iilkenin kendine 6zgili 6zellikleri ve farkli dinamikleri olabilecegi de goz
Oniline alinarak, Tiirkiye i¢in uygun en iyi uygulamalarin devreye alinmasi bir firsat
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olarak diisiiniilebilir. Bu kapsamda sarj istasyonu altyapisinin goéreli olarak gelismis
oldugu Almanya, Fransa, Hollanda, Norve¢ ve Ingiltere’deki uygulamalarin ve
politikalarin detayli bir sekilde incelenmesi faydali olacaktir. Bunlardan Tiirkiye’nin
kosullar diisiiniilerek somut eylem planlar1 i¢in faydalanilabilecektir.

5.2. Oneriler

Elektrikli ara¢ ekosisteminin gelecegine dair Tiirkiye acgisindan bir¢ok Oneri ve
yapilacaklar listesi sunmak miimkiindiir. Bu ¢alismanin kapsamu itibariyle, yukarida
degindigimiz firsatlar ve dnceki boliimlerdeki bilgiler ¢cercevesinde asagidaki onerilerin
sunulmasinin uygun olacagi diisiiniilmektedir.

5.2.1. Temel ve kapsayici bir stratejinin ortaya koyulmasi

Bu baglamda ilk olarak Onerilmesi gereken seyin temel bir kamu politikasi
stratejisinin  benimsenmesi oldugu diisiiniilmektedir. Bu strateji elektrikli arag
ekosistemini kapsayacak bir sekilde tasarlanmalidir. Bir baska degisle ortaya koyulacak
strateji, bir yandan elektrikli ara¢ edinmeyi tesvik ederken diger yandan da sarj altyapisi
erisimini ve yayilimini saglayacak nitelikte olmalidir.

Calismanin ikinci boliimiinde de bahsedildigi iizere, elektrikli ara¢ edinme ile
sarj istasyonlarin yayilimi arasinda bir geri besleme siireci mevcuttur ve bu siire¢
yonetilebilir bir siirectir. Olusturulacak stratejinin temeli bu siirecin iyi yonetilmesine
dayali olmalidir. Somut bir 6rnekle anlatmak gerekirse, elektrikli arag edinmeyi tesvik
eden bir vergi sistemiyle hem trafikteki elektrikli ara¢ sayis1 arttirilabilecek hem de sarj
istasyonu altyapisina yonelik yatirim motivasyonu saglanacaktir. Benzer sekilde, sarj
altyapis1 kurulmasina dair tesvik edici diizenlemeler de sadece sarj istasyonu sayisini
degil elektrikli arag sayisini da arttiracaktir.

Ote yandan, sarj altyapisina iliskin dinamikler her ne kadar elektrikli arag
ekosisteminden bagimsiz diisiiniilemese de stratejik olarak tasarlanmis bir kamu
politikas1 esliginde daha etkin bir yayilima erisebilecektir. Bu g¢ergevede, ticari sarj
istasyonlarinin yayimlasmasinin oniindeki en kayda deger iktisadi engelin kurulum ve
sebekeye dayali maliyetler oldugu goriilmektedir. Ozelikle hizli ya da ultra-hizli sarj
hizmeti sunulmas1 durumunda elektrik sebekesindeki giincellemelerin zamanlamasi ve
maliyetlerin dagitilmasina yonelik koordinasyon i¢in islem maliyetlerini azaltict bir
stratejinin benimsenmesi de biiyiik onem tagimaktadir.

5.2.2. Yasal diizenlemelerin tutarh ve éngoriilebilir hale getirilmesi

Diizenlemelerin ve bunlara dayanak olan yasalarin elektrikli ara¢ ekosisteminin
gelisiminde etkili birer enstriiman olarak kullanilabilecegi calisma boyunca vurgulanan
bir husus olmustur. Calismanin Tirkiye’ye dair boliimiinde de hem elektrikli arag
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satiglarina dair vergi diizenlemelerine hem de sarj altyapisina iliskin yasal boyuttaki
gelismelere ayrintili bir sekilde deginilmistir. Ancak bu diizenlemelerin ve yasal
boyutun dngoriilebilirlikten uzak oldugu goriilmiistiir.

Elektrikli araclarin satigina yonelik Tiirkiye’de diizenlemeler 2018 yilina kadar
vergi oranlar1 ve vergi uygulamalari agisindan tesvik edici bir seyir izlerken, 2018 yili
itibariyle yeni vergiler getirilmis ve vergi oranlar1 kayda deger bi¢imde yiikseltilmistir.
Her ne kadar politika dokiimanlarinda 6zendirici ve tesvik edici bir tutum takinilsa da
uygulamaya yansimasi pek de planlandigi gibi olamamustir. Oysa, elektrikli araclara
yonelik mevcut vergi diizenlemelerinin bu calisma boyunca bahsettigimiz ekosistem
icerisindeki geri besleme mekanizmalari ¢ercevesinde tesvik edici bir diizene
oturtulmasi elzem goriinmektedir. Ayrica, yerli elektrikli araglarin satisa sunulmasi ile
ilgili vergi (OTV ve MTV) diizenlemelerinin éngdriilebilir bir yapiya kavusturulmasi da
bliylik 6nem arz etmektedir.

Sarj altyapisinin olusturulmasi yoniindeki diizenlemelerin ise ¢cok boyutlu bir
sekilde ele alinmasi gerekmektedir. Mart 2021°de yapilan Otopark Yonetmeligi’ndeki
degisikligin yeterli diizeyde olmasa da bireysel, ortak ve kamusal alanlardaki sarj
altyapisina dair zorunluluk getirmesi sevindirici bir gelismedir. Bundan sonraki asamada
bu diizenlemenin — Covid-19’1a karsilasilan ekonomik durgunluk, vb. sebeplerle — hayat
gecirilmesi  konusunda taviz verilememesi bundan sonraki diizenlemeler igin
ongoriilebilirlik ve kredibilite artist saglayacaktir. Ayrica, yillar itibariyle ilgili
yonetmelikte giincellemeler yaparak elektrikli araglara ayrilan iinitelerin arttirilmasi
gerekecektir.

Ote yandan, sarj altyapisinin kurulmasina iliskin yatirimlara ivme katabilecek bir
diger yasal boyut ise yerel yonetimler, yatirnmcilar ve elektrik dagitim sirketleri
arasindaki is boliimii ve yiikiimliiliiklere dair yasal belirliligin ortaya koyulmasidir. Bu
konuda her ne kadar, 2014 yilinda giincellenen Elektrik Piyasast Dagitim
Yonetmeligi’nde onciil diizenlemeler ongoriilse de yatirinmcilar ve dagitim sirketleri
arasindaki is boliimii ve yiikiimliiliiklerin yeterince aydinlatic1 oldu sdylenemez. Bu
kapsamda, EPDK tarafindan 2017 yilinda goriise agilan fakat sonrasinda herhangi bir
gelismenin yasanmadigi Elektrikli Araglar Sarj Istasyonuna Iliskin Usul ve Esaslar
Taslagi’nin katilimc1 ve kapsayici bir sekilde yeniden ele alinmasi gerekmektedir.

5.2.3. Baska hedeflerle sinerji yaratilmasi

Elektrikli ara¢ ekosisteminin Tiirkiye’de yayiliminin saglanmasina dair
pratiklerin, Tiirkiye siyaseti ve ekonomisi i¢in onemli bir takim baska hedefler ile
biitiinlestirilerek bir sinerji yaratacagmi sdyleyebiliriz. Ozellikle genis kitlelerin
destegini alabilecek sdylemler etrafinda politika ve stratejilerin iiretilmesi, toplumsal
kabulii ve segmen destegini ylikseltebilecek niteliktedir.
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Sinerji yaratilabilecek konularin baginda enerjide disa bagimliligin ve buna dair
arz glivenligi vb. kirilganliklarin azaltilmasi hususu sayilabilir. Tiirkiye’de mevcut
motorlu araglarin tamamina yakini petrole dayali bir sekilde islemektedir. Oysa,
iilkemizin bu araglarda kullanilabilecek petrol rezervi oldukc¢a siirlidir ve enerji
ithalatinin kayda deger bir kismini olusturmaktadir. Bu durum hem dis ticaret agigina
hem de cari aci8a dair ekonomik kirilganliklara sebep olmaktadir. Bu kapsamda,
elektrikli araglara gecis enerjide disa bagimliligin kayda deger bi¢imde azaltmanin bir
araci olarak tasarlanabilir.

Bununla baglantili sinerji yaratabilecek ve bir diger husus, araglarin elektrik
enerjisi ihtiyacinin yenilenebilir enerji kaynaklarina dair kapasite olusturarak
saglanmasidir. Bu tlirden bir kapasite artist — zengin riizgar koridorlarina ve uzun
glineslenme siirelerine sahip (Enerji Portali, 2021) Tiirkiye i¢cin —  yerli kaynaklara
dayal1 bir enerji arz giivenligi saglayabilecegi gibi, iklim degisikligi ve ¢cevre hassasiyeti
icin de genis toplum kesimlerinin destegini alabilecektir.
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Simirsiz Bilyiime Paradigmasina Yiikselen Bir itiraz:

“Biuyumeme”

Mahmut TEKCE"
Oz
Iklim degisikligi kaynakli ekolojik kriz, ekonomik bilyiime odakli paradigmanin
sinirlamalarin1 6ne ¢ikarmis ve mevcut modelin siirdiiriilebilir olup olmadigina iliskin
tartismalari daha hararetli hale getirmistir. Bu baglamda, 6zellikle son yirmi yilda,
“bliyiimeme” (degrowth) kavrami akademik ¢evrelerde 6nem kazanmaktadir. EKonomik
bliylimeyi toplumsal ilerlemenin tek gostergesi olarak degerlendiren goriislere kars bir
elestiri olarak ortaya cikan biliylimeme, ¢evresel siirdiiriilebilirlik, sosyal esitsizlik ve
geniglemenin beklenmeyen sonuglart gibi konularda artan endiselerle birlikte giderek
daha fazla ilgi gormektedir. Bu ¢alisma, biiylimeme goriisiiniin tarihini, teorik

temellerini, temel ilkelerini ve biiylimeme kavramina yoneltilen elestirilerini ele alarak,
bu alternatif vizyonun akademik sdylem i¢indeki yerini agiklamay1 amaglamaktadir.
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An Emerging Challenge to the Paradigm of Unlimited
Growth: Degrowth

Abstract

The ecological crisis arising from climate change has highlighted the limitations of the
growth-oriented paradigm, intensifying debates on the sustainability of the current
model. In this context, especially in the last two decades, the concept of degrowth has
gained significance in academic circles. Emerging as a critique against perspectives that
solely evaluate economic growth as the sole indicator of societal progress, degrowth has
garnered increasing attention amid growing concerns about environmental
sustainability, social inequality, and unforeseen consequences of expansion. This study
aims to elucidate the history, theoretical foundations, basic principles, and criticisms
directed at degrowth, shedding light on its place within academic discourse.

JEL Codes: 044, P10

Keywords: economic growth, environmental problems, degrowth, capitalism
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1. Giris

1980'lerden bu yana iktisat politikalarina ve iktisadi diisiinceye hakim olan
goriisler, toplumsal ilerlemenin mutlak yolu olarak siirekli bir ekonomik biiyiime
arayisina dayanmaktadir. Ekonomik biiylimeyi toplumsal ilerlemenin en 6nemli dl¢iitii
olarak degerlendiren ve iktisadi diisiinceye bu goriisiin niifuz etmesine yol agan iktisat
ekolleri, biiyiime oranlarin1 ve Gayri Safi Yurti¢i Hasila'y1 (GSYIH) toplumsal refahin
temel gostergeleri olarak degerlendirmistir. Ancak, son yillarda ekolojik
stirdiiriilebilirlik, sosyal esitsizlikler ve siirekli genislemenin beklenmeyen sonuglariyla
ilgili artan endiseler, bu tek boyutlu yaklasimin sinirlamalarin1 daha tartigilir hale
getirmis ve ekonomik biiyiime kavramina atfedilen yaygin inang ve gliven sorgulanmaya
baslamstir.

Bu tartismanin merkezinde yer alan kavramlardan biri de “biiyiimeme”
(degrowth)?!, olmustur. Ortaya ¢iktig1 ilk yillarda daha ¢ok gevreci ve tiiketim karsit1 bir
aktivist hareket olarak goriilen biiylimeme goriisii, 6zellikle son on yilda akademik
tartismalar icerisinde kendisine daha fazla yer bulmus ve biiylime merkezli hakim
Ogretiden ayrilarak icinde bulundugumuz ekonomik sistemler icin alternatif yollar
gbzden geciren ve toplumsal ilerlemenin sinirlarini daha siirdiiriilebilir bir sekilde
yeniden tanimlamak {izere alternatif bir vizyon tahayyiil eden akademik bir paradigmaya
evrilmistir (Weiss & Cattaneo, 2017; Demaria vd. 2013). Bu ¢alisma, Tiirkiye’de de son
yillarda tartisitlmaya baslanan bu kavramla ilgilenen arastirmacilara, biliylimeme
goriisiiniin kavramsal g¢ercevesini, temel ilkelerini ve bu goriise yoneltilen temel
elestirileri 6zetlemeyi amacglamaktadir.

2. “Biiyiimeme” kavrami ve Kkisa tarihi

"Biiyiimeme", ekonomik faaliyetlerin ve kaynak tiiketiminin bilingli, adil ve
planlt bir sekilde azaltilmasi olarak tanimlanabilir. Bu yaklasim, siirekli ekonomik
biliylimenin gerekliligi ve tercih edilirligi anlayisina karsi ¢ikarak refahi, cevresel
stirdiiriilebilirligi ve sosyal adaleti 6nceliklendiren bir toplumsal ve ekonomik sistem
gecisini  savunmaktadir. Bu goOriisii  benimseyen arastirmacilara gore, gelismis
ekonomiler GSYIH biiyiimesini bir hedef olarak terk etmeli, cevreye zarar veren iiretim
bi¢cimlerini azaltmali ve ekonomik faaliyetleri insanlarin refahini artirma odakli bir
hedefe yonlendirmelidir. Bu sekilde, karbon saliniminin azaltilmasi ve ekolojik ¢okiisiin
durdurulmasi hedeflenmektedir.

Ancak, bu yaklasimin, ekonomik kalkinma ve toplumsal refahin artmasi i¢in hala
ekonomik biiyiimeye ihtiya¢ duyulan, gelismekte olan ve az gelismis tilkelerdeki etkileri

1 Degrowth (Ing.), décroissance (Fr.) kavramu, Tiirkceye “biiyiimeme”, “kiigiilme”, “planl kiigiilme”, “planl
biiyiimeme” gibi farkli sekillerde terciime edilmistir. Bu ¢alisma boyunca degrowth'un karsilig1 olarak “biiyiimeme”
kullanilacaktir.
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farklilik gosterebilir. Bu iilkelerde enerji ve kaynak kullanimina getirilen kisitlamalar,
ekonomik ve toplumsal krizlere yol agabilecek bir daralmaya neden olabilecegi i¢in daha
dikkatli degerlendirilmelidir. Biiyiimeme, bu {ilkelerde ekonomik daralmay:1 degil,
ekonomileri daha siirdiiriilebilir hale getirme ve ekolojik hedeflere ulasma stratejisi
olarak goriilmelidir (Hickel vd., 2022).

2.1 Bilyiimeme goriisiiniin kokleri: i1k goriisler ve 1970’ler

Biiylimeme goriisiiniin  kokleri on dokuzuncu yiizyil iitopik sosyalism
goriislerine kadar dayandirilabilir. Ancak “degrowth” (Fransizca: décroissance)
kavramini ilk kullanan, Fransiz felsefeci ve gazeteci Andre Gorz olmustur. Gorz,
biliyiimeme tartigmalarinin merkezinde yer alan su soruyu sormustur: “Maddi liretimin
bliylimemesinin -hatta azalmasmin- gerekli bir kosul oldugu diinyanin dengesi,
kapitalist sistemin hayatta kalmasiyla uyumlu mudur?” (Gorz, 1972). Gorz’un
caligmalari, ekolojik iktisadin Onciisii kabul edilen Nicolae Georgescu-Roegen’in
fikirlerinden biiyiik 6l¢iide etkilenmistir. Georgescu-Roegen, 1971°de “Entropi Yasasi
ve Ekonomik Siire¢” adli eserinde ekonomik biiyiimenin dogal sinirlari oldugunu ve bu
siirlarin, kaynaklarin kitligi ve enerjinin geri dondiiriilemez sekilde tiikenmesi ile
belirlendigini savunmustur. Bliylimeme kavraminin 6nciil fikirlerini ileri siiren bir diger
onemli ¢alisma ise The Club of Rome adli diisiince kurulusunun yayinladigi “Biiyiimenin
Sinirlar1” raporudur (Meadows vd. 1972). Bu raporun 6ngériileri hala sosyal bilimciler
tarafindan tartisilmakta olup, biiyiimeme diisiincesinin sekillenmesinde dnemli bir rol
oynamistir.

2.2 Biiyiimemenin yeniden giindeme gelmesi

Cevreci goriislerin yilikseldigi ve iklim degisikligi ile kaynak tlikenmesi
endiselerinin arttig1 1970'lerde degrowth-décroissance terimleri akademik tartismalarda
onemli bir yer edinmis olsa da 1980'lerden itibaren etkisi goreli olarak azalmistir. Ancak,
2002'de Fransa'da Silence dergisinin yayinladig1 “décroissance” 6zel sayisi, Fransizca
konusulan diinyadaki akademik ¢evrelerde, siyasi partilerde ve toplumsal hareketlerde
biiyiik ilgi gérmiis ve kisa siirede kita Avrupasi'nda ve ardindan tiim diinyada
bliyimemeye dayali bir ekonomiye gegcisin nasil olabilecegi ve potansiyel faydalari
iizerine devam eden tartismalar1 tetiklemistir.

Farkl iilkelerdeki ¢esitli disiplinlerden gelen akademisyenler ve aktivistlerin
bliylimeme fikirlerine artan ilgisi, bu konuda yapilan akademik metinlerin ve
aragtirmalarin artmasina neden olmustur. Bu durum, cok disiplinli bir akademik
paradigmanin gelismesine yol agmis ve konunun teorik temellerinin ve toplum
iizerindeki potansiyel etkisinin daha kapsamli bir sekilde anlagilmasini saglamistir.
D'Alisa vd. (2017) tarafindan belirtildigi {izere, Silence dergisinin &zel sayis1 giiniimiiz
bliyiimeme tartigsmalarini yeni bir boyuta tasimis ve 1970'lerdeki tartismalarin odak
noktast olan kaynaklarin sinirliligt konusundan ziyade, tartigmalarin agirligim
"siirdiirtilebilir kalkinma" kavramina yonlendirmistir.
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2008'den baslayarak iki yilda bir diizenlenen uluslararasi “degrowth”
konferanslari, kavram etrafindaki tartismalart daha somut hale getirmis ve bu tarihten
sonra biiylimeme iizerine pes pese yeni kitaplar, makaleler ve 0Ozel sayilar
yaymlanmistir. Bu siire¢ i¢inde de farkli biiylimeme akimlari ortaya ¢ikmistir. Hareketin
bu heterojen yapisi, farkli bakis agilarinin ve yaklasimlarin dahil edilmesine olanak
saglarken, ayni zamanda biiylimeme perspektifinden gelen yanitlarin c¢evresel,
toplumsal ve ekonomik sorunlara yeterince gii¢lii olmamasina yol agabilmektedir. Bu
durum, bir yandan hareketin esnekligini ve kapsayiciligini artirirken, bazi durumlarda
da derinlemesine ¢oziimler sunmada zorluklar yasamasina neden olabilmektedir.

2.3 Farkl biiyiimeme akimlari

Sadece mevcut durumun elestirisini igermekle kalmayip, ayn1 zamanda daha iy1
bir gelecek i¢in bir plan da sunmayi amaglayan biiylimeme goriisii, toplumun nasil
dontigebilecegine dair farkli bakis agilarindan olusan bir spektruma sahiptir. Schmelzer
vd. (2022)’ye gore biiyiimeme; kurum odakli, yeterlilik odakli, ortaklasa ekonomi ya
da alternatif ekonomi, feminist ve son olarak post-kapitalist ve kiiresellesme karsiti
olmak iizere bes farkli akimdan olusmaktadir.

Kurum odakli akim, blyimeye dayali kurumlardan uzaklagarak politik
reformlarla yesil-liberal bir toplum yaratmay1 hedefler. Schmelzer vd. (2022), bu akimi
yonetim konumlarinda temsil edilme olasiligi en yiiksek biiylimeme akimi olarak
tanimlar (s.181).

Yeterlilik odakli akim ise yerel, ticari olmayan ekonomilere ve goniillii olarak
sade yasami se¢mis topluluklara odaklanarak, kaynak tiiketimini azaltmay1 ve geg¢im
ekonomilerini tesvik etmeyi amaglar (s.183).

Ortaklasa ekonomi veya alternatif ekonomi akimi, "alternatif altyapilarin insast,
dayanisma esasina dayali kooperatifler ve sermayesiz kolektif iiretim ve ge¢im
bi¢imleri" lizerine odaklanir (s.185-186).

Feminist akim “toplumun ve genel olarak yasamin temelini olusturan {ireme
faaliyetlerini ve bakimi-ekonominin ve ekonomik diisiincenin merkezine koymay1 ve
iretim ile lireme arasindaki ayrimi agsmayi amaclar” (s.188). Bu akim, calisma
stirelerinin kayda deger bir sekilde azaltilmasini, bakim faaliyetlerinin dagilimimin
yeniden yapilmasini ve ataerkil diizenin sona erdirilmesini hedefler (Dengler ve Lang,
2022).

Son olarak, post-kapitalist ve kiiresellesme karsiti akim, piyasalarin egemenligini
ortadan kaldirmayi, ekonominin ana sektorlerini kamusallagtirmayi, hakimiyet
iligkilerini azaltmayz1, is¢i kontroliindeki igletmeleri, sosyal konutlar1 ve evrensel temel
gelir diizenlemelerini destekleyerek amaglar.
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3. Biiyiimemenin teorik cercevesi

Biiylimeme konusunun teorik temelleri 6zellikle 2000°li yillarda atilmaya
baglanmistir ve bu temeller iizerinde yiikselen tartigmalar giiniimiizde giderek
derinlesmektedir. Biiylimemenin temel ilkelerini tanimlayan farkli ¢aligmalar
bulunmakla birlikte, son yillarda literatiirde en ¢ok ses getiren ve biiyiimeme fikrinin
poptiler kiiltirde de yer almasini saglayan arastirmacilardan biri Giorgos Kallis’tir.
Kallis, 2017 tarihli calismasinda ekonomiyle ilgili karakteristik fikirleri 6zetleyen alti
"temel ilke" tanmimlar. Kallis’in bu kategorizasyonu onemlidir; zira mevcut iktisadi
diizeni elestiren biiylimemenin ilkelerini tanimlamadan 6nce “ekonomi” kavraminin iyi
anlasilmasi gerekmektedir.

3.1 Ekonomi nedir?

a. Ekonomi bir yapidir (Latouche, 2005):

Latouche’a gore "ekonomi" kavrami, dogal olarak var olan bir sistem degil, insan
tarafindan yaratilmis bir yapidir. Bu bakis agisi, ekonominin sabit veya degismez bir
varlik olmadigini, insan diisilincesi, tasarimi ve orgiitlenmesinin bir {iriinii oldugunu 6ne
stirer. Ekonomi; kaynaklari, iiretimi, dagitimi ve tiikketimi yonetmek icin toplumlar
tarafindan gelistirilen bir ¢ercevedir.

Ekonomiyi bir “icat” olarak goérmek, yapisinin, kurallarinin ve isleyisinin
onceden belirlenmis veya dogal olarak var olan bir sey olmadigini; insan kararlari,
toplumsal ihtiyaclar ve kiiltiirel baglamlar tarafindan sekillendirildigini vurgular. Bu
bakis agis1, ekonomik sistemlerin elestirel bir sekilde incelenmesine olanak tanir; insan
tercihleri, degerleri ve Onceliklerine dayali olarak alternatif yaklasimlarin veya
modellerin gelistirilebilecegini, degistirilebilecegini veya yeniden
yapilandirilabilecegini onerir. Bu da iktisadi sistemleri sorgulamak ve toplumsal
hedefler ve degerlerle daha uyumlu sekillerde yeniden hayal etmenin 6niinii agar.

b. Ekonomi temelde politiktir (Polanyi, 2001 [1944]; Castoriadis, 2007):

Ekonomik sistemler temel olarak siyasi gii¢ler, kararlar ve ideolojilerle i¢ ice
geemis ve etkilenmistir. Hem Polanyi hem de Castoriadis, ekonomilerin siyasetten
bagimsiz veya ayr1 olmadigini vurgular; bunun yerine, derinlemesine siyasi yapilarin ve
karar alma siireglerinin i¢inde gémiilii olduklarin belirtirler.

Polanyi (2001 [1944]), “Biiyiik Doniisiim” adli eserinde ekonomik faaliyetlerin,
piyasalarin ve ticaretin izole bir sekilde var olmadigini, aksine toplumsal ve siyasi
sistemlerle karmasik bir sekilde baglantili oldugunu savunmus, piyasalarin ve ekonomik
faaliyetlerin siyasi kurumlar ve politikalar tarafindan sekillendirildigini, diizenlendigini
ve hatta insa edildigini vurgulamistir. Castoriadis (2007) de benzer sekilde, ekonomik
yapilarin ve siireglerin esasen siyasi oldugu fikrini vurgulamistir. Yazar, ekonomik
diizenlemelerin yalnizca piyasa giigleri veya dogal yasalar tarafindan belirlenmedigini;
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insanlarin se¢imlerinin, toplumsal degerlerin ve siyasi kararlarin bir {iriinii oldugunu ileri
stirmiis ve ekonomilerin isleyisi ve evriminin, toplumlarin i¢indeki ideolojilere, giic
dinamiklerine ve yonetim yapilarina derinlemesine bagli oldugunu belirtmistir.

Genel olarak, bu bakis acisi, ekonomik ve siyasi alanlarin ayrilamaz oldugunu
vurgular; ekonomik sistemlerin ndtr veya yalnizca islevsel varliklar olmadigini, bunun
yerine siyasi ideolojiler, politikalar ve toplumsal degerler tarafindan sekillendirildigini
ve etkilendigini gosterir.

c. Ekonomi materyal temellidir (Georgescu-Roegen, 1971)

Ekonominin isleyisi ve varolusu temel olarak somut ve fiziksel kaynaklara
dayanir. Georgescu-Roegen'n c¢aligmasinda ifade ettigi perspektif, ekonomik
faaliyetlerin, iiretim siireclerinin ve zenginlik yaratiminin; hammadde, enerji ve dogal
girdiler gibi materyal kaynaklarin mevcudiyeti ve dogasi tarafindan belirlendigini ve
sinirlt oldugunu ifade eder. Dolayisiyla, materyal kaynaklarin sinirli dogasi ve
potansiyel sinirlamalar1 ekonominin siirekli genisleyememesine yol agacaktir.

Bu bakis agis1, ekonomik ¢ercevelerde siirdiiriilebilirlik ve kaynak yonetiminin
onemini vurgular ve ekonomi politikalarinin sekillenmesinde, ekolojik sinirlamalarin
dikkate alinmasinin gerekliligini vurgular.

d. Ekonomi ¢esitlilik gosterir (Gibson-Graham, 2006)

Ekonomi, tek ve monolitik bir varlik degil, tam tersine ¢esitli ve farkl
unsurlardan olugan karmasik bir sistemdir. Gibson-Graham'in ifade ettigi bu perspektif,
ekonomilerin genellikle homojen bir biitiin olarak goriildiigiinde ¢esitli faaliyetlerin,
yapilarin ve iligkilerin goz ard1 edildigini anlatmaktadir.

Ekonomideki “gesitlilik” kavrami, bir toplum i¢inde bir arada var olan ¢ok ¢esitli
ekonomik faaliyetleri, uygulamalar ve orgiitlenme bigimlerini vurgular ve resmi piyasa
yapilarinin yani sira -veya onlardan bagimsiz olarak- kayit dis1 sektorler, kooperatifler,
sosyal girisimler ve alternatif ekonomik modeller gibi ¢esitli ekonomik aktorlerin
varligim kabul eder. Bu bakis agisi, ekonomilerin yalnizca ana akim, piyasa odakli
faaliyetlerle tanimlanmadigini, ayn1 zamanda geleneksel ekonomik modellere uymayan
bir dizi ekonomik iliskiyi ve aktorleri de i¢erdigini vurgular.

e. Temel ekonomik sorun kitlik degil, artik iizerinedir (Bataille, 1988)

Bataille'in ¢alismasinda belirttigi perspektif, ekonomide kitligin temel bir fikir
olmasina karsin, asil 6nemli olanin temel ihtiyaclarin Otesindeki fazla veya artik
oldugunu ifade eder. Bataille, toplumlarin genellikle kithkla miicadeleyi
onceliklendirdigini, temel ihtiyaclar1 karsilamayr ve eksiklikleri gidermeyi
amagladiklarini; ancak, temel ihtiyaglar karsiladiktan sonra kalan artigin ekonomik
dinamikleri anlamak agisindan esit derecede 6nemli oldugunu 6ne siirer ve toplumlarin
fazla kaynaklari, enerjiyi veya serveti nasil islediginin, davranislarini, kiiltiirel
ifadelerini ve toplumsal yapilarini 6nemli 6l¢iide sekillendirdigini iddia eder.
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Bu bakis agisi, iktisadi diisiincenin, artigin 6nemini vurgulayarak yeniden
degerlendirilmesi gerektigini sdyler. Zira artik kaynaklarin yonetimi, dagitimi ve
kullanimi, ekonomik sistemlerin ve toplumsal dinamiklerin sekillendirilmesinde kilit bir
rol oynar.

f. Ekonomik degisim, birlikte evrim siirecidir (Kallis ve Norgaard, 2010)

Bu kavram, ekonomik degisimin, ¢esitli baglantili sistemlerin eszamanli evrimi
tarafindan karmasik bir sekilde sekillendirildigini ifade eder. Kallis ve Norgaard'in
caligmasi, ekonomik sistemlerin; toplumsal, ¢evresel, teknolojik ve kurumsal sistemlerle
birlikte evrildigini anlatir. Bu birlikte evrim siirecinde, ekonomik dinamikler daha genis
cevresel degisimlerle i¢ ice gecmis ve etkilenmistir. Toplumsal degerler, teknolojik
ilerlemeler, ¢cevresel kosullar ve kurumsal yapilar, ekonomik davraniglari, politikalari ve
yapilart sekillendirmede 6nemli roller oynamaktadir.

Kisacasi, ekonomik evrim, dogrusal veya bagimsiz bir siire¢ degil, farklh
sistemler arasindaki etkilesimler ve geri bildirim dongiileri sonucunda ortaya
cikmaktadir. Bu bakis agisi, ekonomik ilerlemenin ve doniisiimlerin yalnizca icsel
ekonomik mekanizmalar tarafindan degil, dis faktorlerle de derinlemesine iliskili
oldugunu vurgular ve ekonomik gelismeyi analiz ederken cesitli sistemler arasindaki
bagimliliklar1 g6z ontinde bulundurma gerekliligini vurgular.

3.2 Biiyiimemenin ilkeleri

Ekonominin ne olduguna iliskin bu alt1 temel goriis, Kallis'e gore biiylimeme
goriigtiniin  ontolojisini olusturur. Bu ilkelere dayanarak Kallis (2018: 118-23),
bliyiimeme odakli bir toplumda ekonomik yasami sekillendirmesi gereken dokuz
normatif ilkeyi Onerir.

3.2.1. Somiiriiniin ortadan kaldirilmasi: Esitlikci, simifsiz bir toplum icin caba

Kallis (2018), biiyiimemenin ilkesel olarak, bircok toplumsal yapida var olan
dogal esitsizlikleri ve giic dengesizliklerini ele almaya yonelik oldugunu belirtir.
Biiylimemeye dayali toplum, her bireyin kaynaklara, firsatlara ve karar alma siireglerine
esit erigsimine olanak taniyan daha esitlik¢i ve sinifsiz bir toplumun kurulmasini amaglar.
Odak noktasi, baz1 gruplarin veya bireylerin digerlerinin aleyhine orantisiz bir sekilde
faydalandigi sistemleri veya mekanizmalari ortadan kaldirmak veya doniistiirmektir. Bu
donligiim, egitim, saglik hizmetleri veya emek piyasalari gibi sosyo-ekonomik
esitsizlikleri siirdiiren hiyerarsik yapilar1 sorgulamay1 ve doniistiirmeyi igerir.

Benzer sekilde, McNally (1993: 155), somiiriiyli ve smif esitsizligini ortadan
kaldirmak i¢in ekonomik sistemin temel bir yeniden yapilandirilmasini 6nerir ve emek
piyasasinin varliginin, siif ayrimlarini zorunlu olarak devam ettirdigini, dolayisiyla
somiirtiyli ve smif esitsizligini gercekten ortadan kaldirmak icin emek piyasasinin
kendisinin ortadan kaldirilmasi gerektigini dne sirer.
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Biiylimeme toplumunun esitlik¢i ve siifsiz bir toplumsal yap1 arayisi ilkesi; giic
dinamiklerini yeniden yapilandirmayi, kaynaklar1 daha adil bir sekilde yeniden
dagitmay1 ve katilim ve karar alma icin kapsayict mekanizmalar olusturmay1 igerir.
Boylece, servet ve firsat esitsizliklerinin en aza indirildigi, daha adil ve dogru bir
toplumsal diizenin hedeflendigi bir yapiya dogru ilerlenir.

3.2.2. Dogrudan demokrasi

Biiylimemenin bu ilkesi, dogrudan demokrasiyi toplumsal diizenin temel bir
bileseni olarak desteklemeyi vurgular. Dogrudan demokrasi fikri, vatandaslarin karar
alma stireglerine dogrudan katilimini 6ngoriir; boylece, kendi hayatlarin1 etkileyen
politikalarin tartisilmasina, diistiniilmesine ve olusturulmasina dogrudan katilabilirler.
Dogrudan demokrasi, toplumun farkli katmanlarinda kurulacak olan meclis veya
forumlar yoluyla isler ve bu meclisler, iiretim ve yonetim alanlarindaki karar alma
stireglerinin ayrilmaz bir pargasi olarak iglev goriir.

Dogrudan demokrasinin hem iiretim hem de yoOnetim siireglerine entegre
edilmesiyle, daha katilime1 bir yonetisim ve ekonomik diizen amaclanir. Bireylere karar
alma stirecine aktif olarak katkida bulunabilecekleri bir platform saglanarak, toplumdaki
farklh ihtiya¢ ve bakis agilarini yansitan daha kapsayicit ve demokratik bir ¢er¢evenin
olusturulmasi hedeflenir (Asara vd., 2013)

3.2.3. Uretimin yerellestirilmesi

Uretimin yerellestirilmesi ilkesi, bilyiimeme hareketinin énemli bir unsuru olup,
iiretim yontemlerinde daha yerel odakli bir ge¢isi vurgular. Bu yaklagim, kiiresel tedarik
zincirlerine olan bagimliligi ve bu bagimliligin ¢evresel etkilerini azaltmayi, ayni
zamanda toplumun dayanikliligini1 ve 6zerkligini artirmay1 amaglar.

Bu ilkeye gore, yerel iiretim, kendi kendine yeterlilik saglayarak daha kisa
tretim-ticaret-tilketim dongiileri olusturur ve bdylece kaynak kullanimini azaltirken
toplumun dayanikliligini artirir. Bu sayede, uzun mesafeli tagimaciliktan kaynaklanan
cevresel etkileri ve biiyiik 6lgekli kiiresel tiretim zincirlerinin asir1 kaynak tiiketimini
azaltmanin potansiyel faydalarina vurgu yapar. Ayrica, yerellestirilmis iiretim,
ureticilerle tiliketiciler arasinda daha yakin baglantilar kurarak iiretim siirecinde
seffafligi, hesap verebilirligi ve topluluk katilimini tesvik eder. Genel olarak, bu ilke
daha siirdiiriilebilir ve birbirine bagli yerel ekonomiler olusturmay: hedefler ve
verimliligi, toplumun refahini ve ¢evresel korumay1 ncelikler haline getirir (Latouche,
2009).

3.2.4. Paylasim ve ortak kaynaklarin geri kazanilmasi

Bu ilke, toplumun refahi i¢in hayati éneme sahip kaynaklar, triinleri ve
altyapilar1 geri kazanma ve ortaklasa yonetme kavraminmi vurgular. Toplumun ya da
insanlarin 6zel miilkiyetine tabi olmadan, bir topluluk veya toplum tarafindan kolektif
olarak sahip olunan ve yonetilen kaynaklari ifade eden “ortaklar” (commons) kavramini
one ¢ikartir (Fournier, 2013; Euler, 2018; Perkins, 2019).
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“Ortaklar”1 paylasma ve geri kazanma fikri, 6zellikle saglik, egitim, su ve enerji
gibi sektorlerde One ¢ikar ve bu kritik kaynaklarin 6zellestirilmesi veya 6zel miilkiyet
kontrolii altinda olmasi yerine; toplumsal varliklar olarak goriildiigii ve kolektif olarak
yonetildigi bir sistem hayal eder.

3.2.5. iligkisel mallarin saglanmasi

Bu ilke, kolektif tartismalarin, kamusal politikalarin ve paylasilan kaynaklarin,
yalnizca maddi veya ekonomik yonlerle sinirli kalmaksizin iliskileri tesvik etmeye ve
gelistirmeye yoOnlendirilmesini vurgular ve “iliskisel mallar” (relational goods)
kavramini 6ne ¢ikarir (Becchetti vd., 2008; Donati, 2019).

[liskisel mallar, geleneksel zenginlik dlgiitlerinin aksine, odak noktasini bireysel
tilketimden toplumsal refaha yonlendirir. Gergek mutlulugun sadece sahip olunan
seylerden degil, iliskilerden ve toplumsal baglardan geldigini savunur. iliskisel bir
ekonomide, mallarin degeri yalnizca piyasa degerine dayanmaz; baglantilarin, sosyal
baglarin gii¢lendirilmesi ve bireylerin ve toplumlarin zenginlestirilmesiyle iligkilidir.

Genel olarak, bu ilke, toplumsal politikalarin ve kaynak tahsisinin saglikli
iligkilerin  gelistirilmesi, duygusal refahin tesviki ve toplumsal baglarin
onceliklendirilmesi yoniinde yeniden diizenlenmesi gerekliligini vurgular.

3.2.6. ArtiZin “iiretken olmayan harcamalara” aktarilmasi

Biiyiimeme, ilkesel olarak, sadece ekonomik artigin azaltilmasini degil, bu
artigin hangi sektorlere harcanacagini da planlamaktadir. Siirekli ekonomik biiytimeyi
hedeflemek yerine, biiylimeme goriisii azalan bu artigin 6nemli bir kismin1 “iiretken
olmayan harcamalara” yonlendirmeyi onerir. Bu baglamda iiretken olmayan harcamalar,
geleneksel ekonomik biiyiime Olciitlerine katkida bulunmazlar, ancak toplumsal refah
veya cevresel siirdiiriilebilirlik agisindan degeri olan faaliyetleri veya yatirimlari
igerirler.

3.2.7. Bakim islerinin yeniden degerlendirilmesi

Bu ilke, bakim islerinin yeniden degerlendirilmesi ve yeniden dagitilmasina
odaklanir. Geleneksel olarak, ¢ocuk bakimi ve beslenmesi gibi isler, ekonomik
faaliyetlerden ayri diisiiniilmiis ve onlara harcanan emek ve zaman GSYIH iginde
dikkate alinmamistir. Biliylimeme goriisii, bakim islerine toplum i¢inde daha yiiksek bir
deger atfedilmesi gerektigini savunur. Dengler ve Lang (2022) tarafindan 6zetlenen
feminist bilyiimeme yaklagiminda da oldugu gibi, genellikle kadinlarin iizerine yiiklenen
bakim sorumluluklarinin dagitilmasi i¢in toplumsal normlarin yeniden yapilandiriimasi
hedeflenir. Ayrica, bakim islerinin sadece 6zel alanlara veya bireysel sorumluluklara
sikistirilmamasi gerektigi vurgulanir; bunun yerine miimkiin oldugunca bakimin kamu
alanina tasinmasi ve toplumun genelinde paylasilmasi gerektigi onerilir.
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3.2.8. Cesitlilik

Bu ilke, kooperatiflerin ve kar amaci giitmeyen kuruluslarin iretimde merkezi
bir rol oynadigi ¢esitlilik odakli bir ekonomik yapry1 hedefler. Bu ekonomik yapida,
piyasa odakli liretimin hala var olacagi ancak giiniimiiz ekonomik sistemlerindeki gibi
baskin bir rol oynamayacagi, iiretimin ¢ogunun demokratik bir yapida yonetilen
kooperatifler tarafindan  gerceklestirilecegi  ongériiliir.  Uretim, sadece kar
motivasyonuyla degil; isbirligi, kolektif karar alma ve kaynaklarin is¢iler ve kullanicilar
arasinda esit sekilde dagitilmasiyla sekillendirilmistir. Bu ilke, kar odakli yapilarin
onemini azaltmay1 hedefler ve kooperatif yapilarin daha kapsayict ve demokratik bir
yaklasimi destekledigi bir ¢ergeve olusturur (Cunico vd., 2022; Guttmann, 2020).

3.2.9. Toprak, emek ve degerin metasizlastirmasi (decommodification)

Biiyiimeme toplumunun Kallis (2018) tarafindan kategorize edilen ilkelerinden
sonuncusu, “metasizlastirma” ya da  “ticarilestirilmesinin  geri  alinmas1”
(decommodification) hayatin ¢esitli alanlarinin  ekonomik degerlendirme ve
piyasalastirilmasimi azaltma ihtiyacini1 vurgular. Ozellikle toprak, emek ve deger gibi
temel unsurlarin metalasmadan uzaklagilmasimi &nerir. Ornegin Stuart vd. (2019),
karbon piyasalarinin metasizlastirmasi konusunu tartigmakta ve biiylimemenin iklim
degisikligiyle miicadelede 6nemli bir arag olabilecegini 6ne stirmektedir. Bu ilke, yasam
alanlarmin sadece piyasa mantigi, kar arayisi veya mal olarak goriilmesine karsi
alternatif bir yaklagim onerir.

4. Bilyiilmeme yaklasimina elestiriler

Biiylimeme goriisiiniin ger¢ek hayatta uygulanabilirligi ¢ok fazla tartisma
konusudur. Yaklasimi elestiren pek cok arastirmaci, mevcut ekonomik ve siyasi
sistemler géz Oniine alindiginda, biiyiimeme toplumuna gegcisin ger¢ek¢i olmayacagini,
toplumsal yapilarinda, istihdam modellerinde ve tiiketici davraniglarinda kokten
degisiklikler gerektirecegini ve bunun pratikte basarilmasinin miimkiin olmadigini
savunmaktadirlar. Hatta Stanford Universitesi’'nden bir akademisyen, sosyal medya
hesabinda su sozleri dile getirmistir: “Biiylimeme, gelismis tilkelerdeki, kiiresel gelir
dagiliminin sol kuyrugundaki milyarlarca insanin tek umudu olan biiylimeden habersiz
bir sekilde kapiy1 arkalarindan ¢arpan simarik cocuklar tarafindan hayal edilen, son
derece burjuva bir ideolojidir.” (Lustig, 2023).

Biiyiimemeye gelen elestiriler, genellikle bu yaklasimin uygulanabilir
olmadigint ve diinyanin somut siyasi ve ekonomik kisitlamalarin1 goz ardi ettigini
vurgular. Ayrica, biiyiimeme goriisiiniin vurguladig zorluklara yonelik spesifik politika
Onerileri veya ¢6ziim yollar1 sunmakta basarisiz oldugunu iddia ederler. Avustralyali
liberal diisiince kurulusu Centre for Independent Studies (CIS), biiylimeme hakkinda
yayinladigi ¢alismada, biiylimeme uygulamasinin otoriter onlemler gerektirecegini 6ne
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stirmekte, spekiilatif oldugu, varsayimlarinin kanittan yoksun oldugu ve verimli kaynak
kullaniminda piyasanin roliinii géz ardi ettigi iddialariyla biiylimeme diisiincesini
elestirmektedir (Tunny, 2023). Calisma ayrica, biiylimemenin teknolojik gelismelerin
etkisini goz ard1 ettigi, diilnyanin kars1 karsiya oldugu tehditlere uygulanabilir ¢oziimler
sunmayan kotiimser diisiincenin bir 6rnegi olarak gérmektedir (Tunny, 2023). Bazi
goriisler de biliyiimemenin moderniteye ve bilimsel ilerlemeye karsi oldugunu iddia
etmekte ve onu romantik ve nostaljik bir kavram olarak nitelendirmektedir.

Bu bakis acgisi, ekonomik biiylimenin azalmasinin teknolojik ilerlemeyi
engelleyebilecegini, iklim degisikligi ve yoksulluk gibi acil kiiresel sorunlara ¢6ziim
bulmada siirlamalar getirebilecegini iddia eder. Elestirmenler, bu karmagik konulari ele
alan arastirma cabalarini finanse etmek i¢in siirdiiriilebilir ekonomik biiylimenin
gerekliligini vurgularlar. Ayrica, elestirmenler biiyiimemenin istihdam ve gecim
iizerindeki etkisinden endiselerini dile getirirler. Ozellikle biiyiime odakli endiistrilerde
ciddi bir ekonomik faaliyet azalmasi is kayiplarina ve ekonomik istikrarsizliga yol
acabilecegi, bunun da sosyal esitsizlikleri artirip savunmasiz topluluklar i¢cin mali
zorluklar yaratabilecegi one siiriilmektedir.

Benzer bir sekilde, Naude (2023), biiylimeme hareketinin sadece kisa vadeye
odaklandigini vurgulayarak, bunun insan uygarliginin nispeten geng yasi ve gelecekteki
biiylik biiytime potansiyeli ile tezat olusturdugunu, bunun yerine insanligin uzun vadede
hayatta kalmasini ve potansiyel refahini artirabilmesi i¢in teknolojik gelismeye dayali
bir yaklasimin 6ne ¢ikarilmasi gerektigini savunmaktadir.

Milanovic (2017), gelirin yeniden dagitilmasi konusundaki biiyiimeme
prensiplerinin pratikte zorluklarint belirtirken, bu tiir bir gelir esitligine siyasi agidan
ulagmanin zor oldugunu ifade etmektedir. Milanovic, bu kadar radikal bir yol yerine,
emisyon yogun mallart vergilendirmek, cevresel kaygilar1 ele almak ve yeni
teknolojilerden yararlanmak gibi alternatif stratejiler Onerir.

Biiylimeme yaklagimi, kaynak kithig1 ile miicadele kapasitesini ve diinya
niifusunun artan ihtiyaclarini karsilama yetenegini sorgulayan elestirilerle de kars
karsiyadir. Tiiketimi azaltma vurgusu, 6zellikle az gelismis bolgelerde gida, su ve enerji
gibi temel kaynaklara erisimi yetersiz birakabilir. Ayn1 zamanda, ekonomik tiretimde
bilingli bir azalma, biiylimeye dayali sektorlerde is kayiplarina ve hane gelirlerinde
diisiislere yol agabilir. Bu durum, esitsizlikleri artirabilir ve sosyal adalet ve refah
hedeflerine ters diisebilir.

Biiytimeme goriisili, bazi Marksist iktisat¢1 ve siyaset bilimciler tarafindan da
ekonomideki sinif miicadelesini goz ard1 ettigi iddiasiyla elestirilmektedir. Bu elestiriler,
ekonomik biiylimenin azalmasimin kamusal katilimi azaltabilecegini ve emekgilerin
siyasi etkisini zayiflatabilecegini One siirerler. Parrique (2019: 425)’e gore biiyiimeme
goriisiine getirilen Marksist elestiriler dort ana noktadan olusur: i) Odak noktasinin
sapmas1 (sermaye yerine ekonomik biiyiime); 1) sinif miicadelesinin dikkate
alinmamasi; i) bilylimemenin alternatif bir toplum olusturma konusundaki eksikligi ve
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iv) isci-kapitalist gii¢ dinamiklerini goz ardi etmesi. Ornegin, biiyiimeme yaklasimini
yeterli bir emperyalizm teorisinden yoksun olmakla ve en zengin uluslarla en yoksullari
birbirinden ayiran biiyiik esitsizlik ugurumunu ele almamakla elestiren Foster (2011),
ekonomik biiylimenin ekolojik bozulmayi tetikledigini kabul etmekte, ancak yalnizca
biiyime merkezli bir toplumu tersine ¢cevirmeye odaklanmanin tarihsel baglami gdzden
kacirdigint ve sosyal bilimi goéz ardi ettigini vurgulamaktadir. Foster, (2011: 32)
biliyiimeme goriisiiniin, ekolojik anlamda ne kadar degerli olursa olsun, ancak sermaye
birikiminin elestirisinin ve siirdiiriilebilir, esitlik¢i, komiinal bir diizene ge¢isin bir
parcasi oldugunda gergek bir anlam kazanabilecegini ifade etmistir.

Kisacasi, biiyiimemeye yonelik elestiriler, genel olarak, siyasi ve ekonomik bir
proje olarak biiytimeme goriisiiniin uygulanabilirligi ve arzu edilebilirligine iligskin farkli
ideolojik ve pratik kaygilart yansitmaktadir. Neoliberal elestiriler, biiyiimemenin
ekonomik ilerlemeyi engelleyebilecegini, biiylimenin azalmasiyla ortaya c¢ikan is
kayiplarinin sosyal refahi1 azaltabilecegini sdyleyerek kiiresel kapitalist sistem iginde
biliylimeme politikalarinin uygulanabilirligini sorgulamaktadir. Marksist elestiriler ise,
biiyiimemenin biiylime odakli kapitalist ¢er¢evenin elestirisine ragmen, somiirii ve
esitsizligin yapisal koklerini yeterince ele almadigini, toplumsal iliskilerin kapsamli bir
yeniden yapilanmasinin olmamast durumunda, yalnizca biiylimeyi azaltmaya
odaklanmanin altta yatan sistemsel sorunlari ¢dzmede basarisiz olabilecegini One
stirmektedirler. Ayrica, biliylimemenin yoksullugun ortadan kaldirilmasi ve iklim
degisikligi gibi acil kiiresel sorunlar1 nasil etkili bir sekilde ele alabilecegi konusunda
endiseler mevcuttur. Tiim bu elestiriler, biiyiimeme paradigmasinin karmasikligini ve
¢ok yonlii zorluklarini vurgulayarak hem ekonomik hem de toplumsal doniisiimlerin ele
alinmas1 i¢in daha ayrintili ve kapsamli yaklasimlara ihtiyact oldugunu ortaya
koymaktadir.

5. Bilyiimeme ekonomisine iliskin vaka ornekleri

Biiylimenin azaltilmast odakli bir ekonomiye gecis, ekonomik ve toplumsal
sistemlerin kapsamli bir sekilde yeniden yapilandirilmasini gerektirecektir. Yukarida
sayilan biiylimeme ilkelerinin uygulanmasinin ¢ok yonlii bir yaklasim igerdigi barizdir.
Bu nedenle, diinyanin farkli bolgelerinden tarihsel ve giincel ornekler, ¢evresel
stirdiiriilebilirligi saglamak i¢in biiylimeme stratejilerinin nasil uygulanabilecegine
iliskin baz1 ipuglar1 verebilir. Kuskusuz, bu 6rneklerin tamamina yakini kiigiik 6lgeklidir
ve kendiliginden ortaya ¢ikmistir, yani kurulus asamasinda bir biliylimeme toplumu
uygulamasi olma amaci tasimamakta, ancak tamamen ya da kismen biiylimeme ilkeleri
ile uyumlu bir sekilde islemektedirler.

Ornegin Cattaneo ve Gavalda (2010), Barselona'nin Collserola tepelerinde yar1
otonom, kii¢iik 6l¢ekli, kolektif ekonomik sistemleri ve kirsal-kentsel (“rurban”) olarak
adlandirdig1 yapilarn biiyiimemeye yonelik pratik uygulamalar olarak tanimlamigtir.
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Benzer bir sekilde Costa (2015), Isvec-Kalmar’daki “ekokdy’leri inceledigi
calismasinda, ekokdylerin biiyiimeme vizyonuyla uyumlu oldugunu ortaya koymakta ve
bu ekokoy uygulamalarmin insan ve c¢evre refahini O6nemli oOlgiide artirdigini
gostermektedir. Bu ekokdyler, yenilenebilir enerji kaynaklarina dayanarak,
stirdiiriilebilir tarim uygulayarak ve dongiisel bir ekonomiyi tesvik ederek g¢evresel etkiyi
en aza indirecek sekilde tasarlanmistir ve orada yasayanlar gii¢lii bir topluluk ve
karsilikli destek duygusu icinde daha basit ve daha siirdiiriilebilir bir yasam tarzi
yasamaya tesvik edilmektedirler.

Collserola ve Kalmar’dan daha biiyiik 6lgekli bir 6rnek olarak, ekonomik kriz ve
iflas sonrasi doniisen Detroit gosterilebilir. Schindler (2016), Detroit’in 2013 yilindaki
iflasinin ardindan, ekonomik biiylimeye oncelik veren “biiylime makinesi” politikalarina
odaklanan bir siyasi ortamdan, biiyiimeme kavrami ile uyumlu bir politika benimsemeye
dogru evrimini 6zetler. Schindler (2016)’e gore kentin iflas1 bir katalizor gorevi gérmiis,
onceliklerin yeniden degerlendirilmesini zorunlu kilmis, ekonomik cesitliligin 6nemini
vurgulamis ve yenilik¢i arazi kullanim uygulamalarini tesvik etmistir. Schindler'in
analizi, Detroit'in mali krizinin, biiylime merkezli bir yaklasimdan siirdiiriilebilirlik ve
dengeli kentsel gelisim ilkelerini benimseyen bir yaklasima gegerek politikalarin
yeniden tasarlanmasina nasil yol acabileceginin altin1 ¢izmektedir.

Bu ve buna benzer oOrneklerin incelenmesi, biiyiimeme ilkelerinin
uygulanabilirligi ve hem toplum hem de gevre i¢in potansiyel faydalari hakkinda degerli
bilgiler saglamaktadir. Ancak biiyiimemeye yonelik girisimlerinin uygulanmasinin ¢ok
sayida zorluk ve engelle birlikte geldigini belirtmek dnemlidir.

6. Sonug yerine

“Bliylimeme” kavrami, ozellikle son yirmi yilda iklim degisikligi kaynakli
ekonomik ve sosyal sorunlarin artmasi ve buna bagh olarak mevcut iktisadi diizenin
stirdiiriilebilirliginin sorgulanir hale gelmesiyle siyasi ve akademik tartigmalarda 6ne
¢ikan bir tema haline gelmistir. Bu ¢alisma, bliylimemenin tanimini, tarihsel kékenlerini,
farkli bakis acilarini, teorik dayanaklarini, elestirilerini ve ilgili vaka ¢alismalarini igeren
bir inceleme sunmay1 amaglamaktadir.

Biiylimeme goriistinlin teorik temelleri ve ilkeleri, geleneksel biiylime ve
ekonomik kalkinma kavramlarini elestirel bir bakis agisiyla degerlendirmemize olanak
tanimaktadir. Bu kavram, farkl iktisadi goriislerden gelen yogun elestirilere ragmen,
hakim biliylime odakli paradigmanin alternatifi olarak ilgi gdrmeye baslamistir.
Biiytimemeyi ¢evreleyen farkli bakis agilarinin incelenmesi ve bu sdylemin gesitliliginin
ortaya ¢ikartilmasi, makro iktisat ve biiylime iktisadi disiplinlerinde zengin ve dinamik
bir calisma alan1 olusturulmasina olanak tantyacaktir.
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Biiylimeme kavramina yoneltilen elestiriler, uygulanabilir olmadig1 iddiasindan
sosyal sonuglarina iliskin endiselere kadar, liberallerden Marksist iktisat¢ilara uzanan
genis bir yelpazeyi kapsamaktadir ve bu elestiriler boyle bir paradigma degisikliginin
karmagikligini, hatta olanaksizligini vurgular. Ancak, ¢evresel zorluklar ve yaklasan
ekolojik ¢okiig, biiylimeme gibi alternatif modellerin dikkate alinmasini gerektirir.
Kontrolsiiz ekonomik biiyiimenin ¢evre lizerindeki olumsuz etkilerine iliskin akademik
literatiir ve siyasi sdylemler giderek artarken, bliylimeme, kayda deger bir bakis agisi
olarak on plana ¢ikmaktadir.

Sonug olarak, biiytimeme goriisti, iddiali, idealist, hatta titopik bir vizyon olarak
algilansa da akademik c¢evrelerdeki yankisi, mevcut kalkinma modellerinin yeniden
degerlendirilmesi gerekliliginin giderek daha fazla kabul gordiigiinii gostermektedir.
Siiphe yok ki, karsi karsiya kaldigimiz biiyiik ekolojik sorunlar, alternatif
paradigmalarin kapsamli bir sekilde incelenmesini gerektirir ve biiylimeme kavrami, bu
sOylem cercevesinde Onemli bir bakis acis1 olarak ortaya ¢ikmaktadir. Biiyliimeme
iizerine akademik tartigmalar devam ederken, bu kavramin sadece teorik bir spekiilasyon
olmanin &tesine gegerek, siirdiiriilebilirlik anlayisimizi ve sosyoekonomik sistemlerin
gelecekteki yoriingesini sekillendiren giderek daha etkili bir giic haline geldigi acikga
goriilmektedir.
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BEYANLAR:

Arastirma ve Yayin Etigi Beyani: Bu caligma bilimsel aragtirma ve yayin etigi kurallarina uygun olarak
hazirlanmistir.

Yazarlarin Makaleye Katki Oranlari: Tek yazarhdir.

Cikar Beyami: Yazarlar agisindan ya da ii¢ilincii taraflar agisindan ¢aligmadan kaynakli ¢ikar gatismasi
bulunmamaktadir.

Arastirma Destegi: Yok

Etik Kurul Onay: Bilgileri: Makalede agiklanan arastirmada insan denekleri kullanilmadig igin etik
kurul onay1 alinmamastir.
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