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ABSTRACT

THE IMPACT OF IMMIGRANTS ON ILLEGAL ELECTRICITY
CONSUMPTION: CASE OF SYRIAN IMMIGRANTS IN TURKEY

GENC, Akin Can
M.S., The Department of Economics
Supervisor: Assoc. Prof. Dr. Piar DERIN-GURE

January 2021, 55 pages

Electricity is necessity for daily needs in today’s condition and it has gained so much
importance. Accordingly, illegal electricity consumption is a crucial situation in both
developing and developed countries and this thesis aims to find the relationship
between immigration and illegal electricity consumption. In this study, we use panel
data and difference in differences estimation methods. Due to the fact that Turkey has
random immigration influx and the majority of immigrants’ population in Turkey
consists of Syrian immigrants, we take Syrian immigrants in Turkey as a case study.

We use data of electricity theft and loss rate of 27 provinces and their socio-economic
data for the period of 2009 -2016. Using the panel data fixed effects and difference in
differences methods we mainly find that immigrant influx has an important impact on
illegal electricity consumption. Moreover, unemployment rate, privatization,
population density and amount of agricultural land have significant effects on illegal

electricity consumption in our models.

Keywords: Panel Data, Difference in Differences, Immigration, Immigrant Inflow



0z

MULTECILERIN TURKIYE’DEKI KACAK ELEKTRIK KULLANIMINA
ETKILERI: TURKIYEDEKI SURIYELI GOCMEN ANALIZi

GENC, Akin Can
Yiiksek Lisans, Tktisat Bolimii

Tez Yoneticisi: Assoc. Prof. Dr. Pinar DERIN-GURE

Ocak 2021, 55 sayfa

Elektrik, glinlimiiz kosullarinda giinliik ihtiyaglarin bir geregidir ve ¢ok fazla dnem
kazanmistir. Dolayisiyla, kagak elektrik tiikketimi de hem gelismekte olan hem de
gelismis iilkelerde 6nemli bir durumdur ve bu tez, go¢ ile kacak elektrik tiikketimi
arasindaki iliskiyi bulmay1 amaglamaktadir. Bu ¢alismada, panel verilerini ve farklilik
tahmin yontemlerini kullaniyoruz. Tirkiye'nin gelisiglizel gogmen akini olmasi ve
Tiirkiye'deki gd¢men niifusunun c¢ogunlugunun Suriyeli gd¢menlerden olusmasi
nedeniyle, Suriyeli gégmenleri bir vaka ¢aligmasi olarak ele aliyoruz.27 ilin elektrik
kayip kagak oranlarini ve 2009-2016 donemine ait sosyo-ekonomik verilerini
kullantyoruz. Panel veri ve farkliliklardaki farklilik yontemlerini kullanarak, esas
olarak 2012 yilinda Tiirkiye'ye gégmen akininin Tiirkiye'deki kagak elektrik tiiketimi
tizerinde 6nemli bir etkisi oldugunu bulduk. Ayrica modellerimizde issizlik orani,
ozellestirme, niifus yogunlugu ve tarimsal arazi miktar1 kagak elektrik tliketimi

tizerinde 6nemli etkiye sahip oldugunu tespit ettik.

Anahtar Kelimeler: Panel Veri, Farklarin Farki, Go¢, Go¢ Akini
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CHAPTER 1

INTRODUCTION

Electricity is a necessity for daily needs in today’s condition and it has gained so much
importance. The per capita consumption of electricity has been growing ever year in
the world with the improvements in technology and the effect of electricity
consumption on the economy is becoming more and more important for countries. On
the other hand, illegal electricity consumption is an exhaustive situation in both
developing and developed countries, but according to Bhattacharyya (2005), there is a
difference in electricity theft ratios in developed and developing countries. The theft
rate in the US and West Europe is roughly 1-2%. However, developing countries such
as India, Malaysia, and Bangladesh have higher electricity theft ratio. Turkey is one of
these countries and according to Electricity Market Development Report 2019, it has
average 11,4 % electricity theft and loss ratio and this caused the loss of billions TL in
2019 for Turkey. Also, according to Electricity Generation Company’s sector report,
at the end of 2019, 19.96% of the electricity produced in Turkey is composed of
imported coal and 18.40% is based on imports of natural gas, so Turkey has an
approximately 38% foreign dependency in electricity production. Therefore, the
current account deficit, which creates fragility on the economy, has an important share
in energy imports. When wasteful energy consumption is prevented, energy imports

will decrease and a positive effect will occur on the country's economy.

The aforementioned reasons mainly indicate the significance of energy independency
and electricity consumption for the economy. Thus, it also becomes important to
understand the effects of illegal electricity consumption. It has mainly various effects:
first, reduction in government revenue decreases due to the fact some electric powered
payments are not paid. Second, the earnings of electricity distribution companies

decrease because of not only less payment they received but also the extreme
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consumption could give rise to technical problems such as power cuts and voltage
fluctuations which could cause devices to fail in the factory. Third, the introduction of
the feel of injustice for people who pay their bills regularly emerges. Furthermore, it
undertakes covering the unpaid bills of others; and a loss of investment within the
electricity sector (Kumar, 2004). Especially, after the privatization of the electricity
distribution sector, private companies try to find methods to prevent electricity theft to
increase their profit. In that sense, authorities can simply increase the price of
electricity so as to cover the illegal electricity consumption to cover their loss.
Therefore, understanding the determinants of electricity theft or illegal electricity
consumption is essential and this could help companies to prevent illegal consumption.
Also, this could save social justice by preventing illegal movement and have an effect
on investment decisions and consequently on the growth of the economy. The
prevention efforts for this illegal action, which has underlying socio-economic causes,
Is predicted to be effective best via a collaborative work of the companies and the
government. Therefore, governments and companies pay attention to handle electricity

theft problem and take precautions.

According to United Nations International Migration Report 2017, the number of
international migrants worldwide is 258 million in 2017 and Turkey is one of the host
countries for refugees. It is clear that refugee influx may have significant impacts on
the Turkish economy including the labor market, inflation, regional economic
activities, public budget and economic growth. In that sense, Ceritoglu et al.(2015)
and Tiimen (2016) examine the impact of refugees on natives’ labor market outcomes
in Turkey and they find that there is a significant effect on the labor market. Moreover,
according to European Union Energy Initiative Partnership Dialogue Facility Report
(2017), refugees often face severe conditions and lack of access to energy could be an
important problem for refugees. Without access to energy, it becomes more difficult
to fulfill daily needs like heating, cooking food, health and education services. So,
immigrants need to use electricity to fulfill their daily needs and it might affect the
illegal electricity consumption in Turkey due to severe conditions of immigrants and
sudden population growth which makes it difficult to control illegal electricity

consumption.



In this study, we aim to find the relationship between immigration and illegal
electricity consumption. As far as we know, this study is the first paper on the impact
of immigration on electricity consumption. We use panel data and difference in
differences estimation methods. Using the panel data fixed effects and difference in
differences methods, we find that the immigrant influx to Turkey in 2012 had an
important impact on illegal electricity consumption in Turkey. Due to the fact that
Turkey has random immigration influx and the majority of immigrants’ population in
Turkey consists of Syrian immigrants, we take Syrian immigrants as a case study. We
use data on electricity theft and loss rate of 27 provinces and their socio-economic data
for the period of 2009 -2016.



CHAPTER 2

REVIEW OF LITERATURE

Illegal electricity consumption is one of the major socio-economic problem in the
world and many studies have attempted to come up with different policy
recommendations. Firstly, we will give an information about the studies which are
related to electricity theft in Turkey. After that, we will give an information about the
other countries which have higher theft and loss ratio like Pakistan, Indian and Latin
American Countries. Finally, we will review the literature about effect of refugees on

Turkish economy which will be beneficial for our study.

Guimiisdere (2004) examines the determinates of electricity theft and losses which
show great differences across different cities of Turkey, and tries to explain impact of
the electricity theft and losses on tariff design and privatization process of the
electricity distribution. Author analyzes the period of 1994 to 2001 and uses many
independent variables in his regression which are divided into 6 categories: Economic
Variables, Variables Reflecting the Enforcement Capacity and the Reach of the State,
The State and Authority Related Variables, Distribution Utility’s Managerial
Variables, Physical Variables, and Dummy Variables. He especially finds that, vote
ratio of HADEP which was powerful political party in Southeastern Anatolia Region,
transformer utility ratio, residential electricity consumption, and the tax to GDP ratio
are significant and positive effect on electricity theft and losses. Also, he finds that
income is not significant factor in his regression but it has positive relation which
might suggest giving subsidies to poor cities will not be useful option to decrease the
cost of theft and losses. On the other hand, Yurtseven (2015) finds that income is
significant determinant of in electricity consumption. Yurtseven (2015) uses data for
the period of 2002 — 2010 for Turkey and panel data method is used in the regression.
Author’s study shows that several factors have a relation between illegal electricity
consumption in developing countries like Turkey. Education, income, social capital,

rural population rate, temperature index, and agricultural production rate are crucial
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factors for illegal electricity consumption. According to his study, education, income
and social capital have negative impact on illegal electricity consumption and others
have positive impact. Moreover, Marangoz (2013) concludes that education have
negative impact on illegal electricity consumption. The author suggests the
government to increase educational investment and usage of smart meters.
Additionally, political parties, unemployment rate and population do not affect illegal
electricity consumption but terrorist attacks have positive effect on electricity theft in
Turkey. Further, Tasdoven (2012) investigates same topic for Turkey and the author
analyzes for governance tools in the study like: economic regulation, privatization,
grants and public information. The paper suggests that privatization is the suitable
method to manage stated policy about electricity theft. On the other hand, it might be
argued that current market structure needs more extensive regulations which design
the system to free market status because these mechanisms are considerably absent in
the current arrangements. Therefore, the author suggests that permanent addition of
grants and public information will increase the effectivity of privatization process in
the electricity sector. Differently from previous literature, in this study we aim to

understand the effect of immigration and privatization process.

There is also a vast literature on electricity theft and loss. Especially, Pakistan, Indian
and Latin American countries have suffered from electricity theft like Turkey, so
analyzing these countries could be helpful for our model. Mirza (2015) tries to estimate
the long run relationship between illegal electricity consumption and its determinants
for Pakistan. Author analyzes the period of 1971 to 2010 in the study and ARDL
approach is used to test the existence long-run relationship between the electricity theft
and independent variables. The study concludes that per capita income has negative
effect on electricity theft and it is significant. So, the possibility of using illegal
electricity is higher in the area of lower income groups in Pakistan. Moreover,
electricity price and number of consumers are significant and there exists a positive
relation with electricity theft in the long-run. The study suggests that government
should establish a strong electricity regulatory authority in Pakistan and increase the
competition among electricity distribution companies for better service and

distribution system to resolve the problem.



Golden and Min (2012) study about electricity theft and loss in an Indian State for
2000-2009. The study shows that there is a relationship between agriculture and
electricity theft and loss. If agricultural activities are higher in a region, there is more
electricity theft in there. The paper claims that wealthy tube-well-owning farmers
could impact politicians to reduce their electric bills because they have a power to
control the votes of the poorer villagers. Moreover, Saini (2016) examines the different
socio-economic factors of electricity theft in Indian State and finds that agricultural
activities has positive impact on illegal electricity consumption and it is significant in
his regression. Also, author finds that tariff rate, population, unemployment,
corruption, political intervention, and temperature have a positive impact on electricity
consumption, too. On the other hand, collection efficiency, literacy, urbanization,
income, law & order, system efficiency, probability of detection and fine amounts have

a negative impact on illegal electricity consumption.

Gaur, (2016) investigates the impacts of socio-economic and governance factors on
electricity thefts in Indian states. 28 states are included and the period of 2005 to 2009
is analyzed in the study. Author uses electricity prices, per-capita income,
urbanization, poverty, literacy rate, rate of urban unemployment, structure of the
economy, infrastructural investment and total population as a social economic factor.
Also, the author considers state's enforcement capacity, taxes and bills collecting ratio
and the rule of law as a governance factor. Finally, the author finds that good
governance indicators have significantly negative effects on illegal electricity and he
suggests that increasing transparency and honesty is very important to decrease losses
and improving collective efficiency. Also, Smith (2004) analyzes the effect of the
governance indicators on the illegal electricity usage and finds similar result. Author
uses data from 102 countries for 1980 - 2000 and concludes that governance indicators
are crucial to explain the different theft related behaviors in different countries. Author
finds that electricity theft is higher in the countries which have a poor governance.
Because, poor governance lead to cultural corruption and create the cultural

environment to use illegal electricity.

Andres, Foster and Guasch (2006) analyze the effect of the privatization on electricity

distribution’s infrastructure in Latin American Countries. Authors find that
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privatization leads to a significant increase labor productivity, efficiency, and service
quality in electricity distribution system. Moreover, Birdsall and Nellis (2003) suggest
that all developing and transitional countries should privatize their distributional
services which lead to obtain better and efficient infrastructure. Therefore, we will
examine the impact of the privatization on electricity theft and losses and we expect
that there is negative relationship between privatization and theft and losses.

The main contribution of this thesis is to find the impact of immigration on illegal
electricity consumption and we take Syrian immigrants in Turkey as a case study as
Syrian immigrants because Turkey hosts around 4 million refugees, while around 3.6
million of them are Syrian Refugees and they became the largest immigrant population
in Turkey. Therefore, we also investigated the literature on immigration and especially
Syrian Immigration on Turkish economy. Ceritoglu et al.(2015) and Tiimen (2016)
study the impact of Syrian refugees on natives’ labor market outcomes in Turkey.
Although, the Syrian refugees did not have a formal work permit, they supplied
inexpensive informal unskilled labor. Ceritoglu et al.(2015) analyzes 10 different
cities which have Syrian refugees in 2013. The study concludes that refugee inflows
had noticeable impacts on the Turkish labor market. Especially, results show that
refugees have reduced the ratio of informal employment to population by
approximately 2.2 percentage points. On the other hand, authors could not find any
statistically significant impact of immigrant inflow on wages. According to the study,
the Syrian refugees do not have a formal work permit and most of them are uneducated
so they can only affect Turkish labor market through informal employment. Also,
Tiimen (2016) shows that the employment to population ratio declines by 1.8
percentage due to Syrian refugees and refugee inflows affect consumer prices
negatively and it declines by 2,5 percent. On the other hand, author shows that effect
of the refugee inflows on the wage earnings of the native individuals is not significant.
Finally, the author concludes that the Syrian refugee inflows have many impacts on
economy, social life and politics, and there will be a lot of new research about this
topic. Moreover, Aksu, Erzan and Kirdar (2018) use a difference-in-differences
method to analyze the impact of Syrian immigration on the Turkish labor market.
Authors conclude that there is no negative effect of Syrian influx on the total

employment of men and native men’s wage in the aggregate labor market. The
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significant negative effect on informal employment is offset by an equally significant
positive effect on formal employment for native men. Also, wages of native men
increase but their wage- earning employment decreases and this could show that
Syrians remove native men in low-paying jobs. On the other hand, total employment
decreases for native women because of losing part-time jobs but wages of native
women increase. In additon, Del Carpio and Wagner (2016) also examine the impacts
of Syrian migrants on labor market in Turkey by using difference-in-differences
analysis with the 2011-2014 Household Labor Force Surveys. Authors conclude that
informal, low educated, female Turkish workers are displaced by Syrians, especially
in agriculture. Also, Syrian influx causes higher wage formal jobs Turkish workers,
and school attendance of women increase. Therefore, native workers try to find formal
jobs and average of Turkish wages rise. Lastly, Cengiz and Tekgii¢ (2018) examine
the impacts of Syrian migrants on labor market in Turkey by using difference-in-
differences and synthetic control methods with the 2004—2015 Household Labor Force
Surveys. Authors find that Syrian refugees are involved the labor force through
informal employment and this brings a reduction in the average wage of informal jobs.
On the other hand, native workers try to find formal jobs which pay relatively higher
wages and native workers are protected from the potential negative wage effects.
When we review the literature, there is no study about effect of refugees on electricity
theft and definitely no study on the special case of Syrian immigrants in Turkey so this

study will differ in this regard.



CHAPTER 3

DATA AND ESTIMATION METHODS

After the outbreak of Syrian civil war, Syrians have started to immigrate and this
immigrant inflow affected the world in many ways. This study tries to understand the
effect of this immigrant inflow on illegal electricity consumption in Turkey. In this
section, we explain the method of the model and independent variables that are useful
for understanding of the problem. The explanatory variables are unemployment rate,
education rate, per capita income, population density, our variable of interest refugee

rate, agricultural land amount and effect of the privatization.

Following the literature about illegal electricity consumption, this study is trying to
question if refugees have effect on electricity theft and loss across the 27 provinces in
Turkey in the period of the 2009 to 2016. Unfortunately, other provinces could not be
included in the analysis because of their missing electricity theft and loss rations in
some years. However, data of provinces which have higher refugees’ rate are available

and they are included in the analysis.

Number of refugees in the provinces is taken from Turkey Ministry of Interior
Directorate General of Migration Management. Provinces’ unemployment rate,
education rate, per capita income, population density, and amount of agricultural land
are taken from Turkish Statistical Institute. Theft and loss ratios of provinces taken
from Republic of Turkey Energy Market Regulatory Authority, Turkish Electricity
Distribution Corporation Reports and electricity distribution companies.

Before analyzing the model, characterizing panel data for theft-losses ratio and
explanatory variables will be beneficial. Some descriptive statistics will be given in
this part to understand the structure of dependent and explanatory variables. As we
mentioned before, panel data includes 8 years from 2009 to 2016 and 27 provinces of

Turkey where the data is available.



Table 3.1. shows the theft and loss ratio of 27 provinces. Distribution companies buy
the energy from the transmission company and the difference between the sum of the
amount invoiced by the electricity distribution company and the energy delivered by
the transmission company is amount of electricity theft and loss. The ratio of this
amount to total energy delivered by the transmission company is theft and loss ratio.
When we examine the dependent variable, average value of theft-loss ratio over 8
years across 27 provinces is 20.68% as seen on Table 3.1 below. Another crucial issue
is variability of the data. Standard deviation of the dependent variable is 0.2367. The
minimum value of Theft and Loss Rate is 2.3% and the maximum value of TLR is

88.56% for whole sample.

For cross sectional averages of provinces: Karabiik, Erzincan, Osmaniye, Kirikkale
and Kayseri have minimum theft and loss ratios in this group. On the other hand,
Especially, provinces of Southeastern Anatolia Region have higher electricity theft
and loss ratio than other provinces. Mardin, Sirnak, Diyarbakir and Sanliurfa have

maximum theft and loss ratios in this group.

Table 3.1. Electricity Theft and Loss Ratio of Provinces

PROVINCES 2009 | 2010 | 2011 | 2012 | 2013 | 2014 | 2015 | 2016

ADANA 8,20% | 8,50% |13,40%|11,20%|12,13%| 9,06% | 8,69% | 9,71%

ANKARA 8,77% | 8,44% | 9,06% | 8,23% | 7,96% | 7,71% | 6,92% | 7,04%

ARTVIN 17,10%|11,00% | 12,08% | 11,75% | 12,16% | 13,38% | 10,49% | 10,50%

BARTIN 9,83% | 9,50% | 9,26% | 8,98% | 6,07% | 5,90% | 6,52% | 6,21%

BAYBURT 8,10% | 10,90% |12,20% | 14,10% | 20,40% | 9,34% |10,16% | 2,48%

CANKIRI 7,56% | 7,23% | 7,82% | 7,63% | 6,13% | 5,96% | 6,55% | 6,23%

DIYARBAKIR |70,50% | 70,50% | 72,30% | 73,30% | 76,69% | 69,49% | 70,03% | 65,70%

ERZINCAN 5,90% | 4,90% | 6,00% | 6,90% | 9,30% | 6,33% | 5,67% | 7,67%

GAZIANTEP | 8,50% | 7,00% |14,21% |13,20% |14,69% | 14,91% | 14,31% | 13,02%

GIRESUN 15,30% | 18,70% | 14,68% | 13,64% | 11,77% | 14,77% | 13,65% | 13,82%

GUMUSHANE |10,10%|10,20% | 9,80% | 6,03% | 4,92% |11,67%| 5,32% | 4,84%

HATAY 7,00% | 7,80% |10,90% | 15,40% | 26,10% | 24,11%|22,90% | 19,43%

KARABUK 4,17% | 3,82% | 8,69% | 4,91% | 6,21% | 6,04% | 5,79% | 6,06%

KARS 22,60%|21,90% | 25,70% | 21,70% | 26,10% | 21,25% | 20,72% | 14,94%

KASTAMONU | 8,20% | 7,87% | 8,36% |11,54%| 8,07% | 7,84% | 7,14% | 7,40%

KAYSERI 6,97% | 8,74% | 7,12% | 6,89% | 6,85% | 6,95% | 5,25% | 5,87%

KIRIKKALE 5,10% | 8,50% | 8,65% | 5,82% | 6,73% | 6,54% | 6,51% | 6,19%

KiLiS 9,70% | 7,80% | 8,50% | 7,20% |14,14%|10,67%|10,13% | 8,24%

MARDIN 79,00% | 73,50% | 76,10% | 76,00% | 88,56% | 86,25% | 84,34% | 74,19%
10




Table 3.1. (cont’d)

MERSIN 10,60% | 10,80% | 14,20% | 11,80% | 12,98% | 9,28% | 8,80% | 9,15%

OSMANIYE 5,30% | 2,30% | 7,42% | 9,10% | 6,22% | 6,00% | 6,70% | 9,71%

RIZE 8,30% | 6,50% | 7,61% | 7,45% | 7,69% | 7,98% | 6,03% | 5,90%

SIRT 40,60% | 43,30% | 48,60% | 41,40% | 51,93% | 63,52% | 37,04% | 35,91%

SANLIURFA |76,00% | 55,20% | 67,60% | 63,60% | 77,39% | 67,52% | 67,61% | 65,62%

SIRNAK 70,70% | 77,40% | 81,60% | 78,60% | 79,12% | 68,07% | 78,54% | 75,14%

TRABZON 10,20%|12,30%| 9,92% | 9,78% | 9,45% |10,21%| 9,63% | 9,67%

ZONGULDAK ]12,91%(12,60%|11,12%|13,22%| 9,94% | 9,66% | 8,66% | 7,47%

In power systems, energy losses are divided into two parts as technical and non-
technical losses. Technical losses occur because of inefficiencies and managerial
practices. Also, electricity is lost while being transmitted and distributed when it
passes through transformers. So, technical losses start from the power plants and last
until it reaches the consumer. On the other hand, non-technical losses are consumer
losses due to the way they use energy. The main causes of these losses are; illegal
energy use, unconscious energy consumption and distribution companies’ errors
during billing process. Today’s conditions, it is impossible to distinguish between
technical losses and non-technical losses amounts in Turkey. So, electricity theft
cannot be measured exactly and we will accept that electricity theft and loss ratio show
electricity theft percentages but, we have to keep in mind that the real values could be

slightly lower for each city.

Table 3.2. below shows, all independent variables’ descriptive statistics. When we
analyze the Table 3.2., standard deviations of amount of agricultural land and refugee
rate are greater than their means. This means that it has huge variance. On the other
hand, standard deviations of GDP, unemployment rate, privatization, population
density and education rate are lower than their means and this means that they have
small variances. This shows that 27 provinces have homogeneous structure for almost

every variable.
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Table 3.2. Descriptive Statistics of Independent Variables

Variable Mean | Std. Dev.| Min Max Obs
Refugee Rate 0.03 0.11 0 0.95 216

GDP OITPS’V'”CeS 861976 | 1028863 | 74412 |5346518| 216

Unemployment | o, 4 0.05 0.03 0.28 216
Rate

Privatization 0.57 0.49 0 1 216

AMOUNtOf | 1gaaagl oomao0 | 283 | 995174 | 216
Agricultural Land

Population Density | 96.03 69.83 18 290 216
Education Rate 0.81 0.09 0.49 0.94 216

3.1. Method

We will use two different method to analyze the effect of immigration on electricity
theft for the special case of Turkey. Panel data and difference in differences estimator

methods will be used.

Baltagi (2005) concludes that using of panel data in econometric analysis brings
advantages compared to other data types. Firstly, panel datasets contain information
about cross sections are heterogeneous so the data set is controlled against
heterogeneity. Secondly, multicollinearity problem is encountered in the analysis of
the time series, but the values taken by the variables change depending on the two
dimensions with panel data analysis and this provides less multicollinearity problems
among the explanatory variables in panel data method. Also, this model allows the
creation and testing of more complex behavioral models and you can analyze effect of
horizontal cross-section data and effect of time series data together. Because of these

advantages, we will use panel data method to analyze.

Our second model is difference-in-differences (DID) estimation. DID is a natural
experiment method which uses treatment and control groups to evaluate the effect of
the event or policy. In this method, we can observe a sample of units before the
treatment and after that we observe the same unit after the policy has occurred. So,

control group is not affected by the policy and treatment group is affected by the policy

12



in this model. After the policy is implemented, this method compares the average
change over time in the treatment group ‘s and control group’s outcome variable. By
using this methodology, we can explore the effect of immigration electricity theft in

our model.

Electricity theft and loss ratio is regressed on unemployment rate, education rate, per
capita income, population density, refugee rate, agricultural land amount and effect of

the privatization.

The panel data regression is as follows:

Theft and Loss Ratio it=Cit+31 Unemployment Rateit+ 32 Education Rateit +3
Log(GDPit) + B4 Population Densityit + 35 Refugee Rateit + 36 Log (Agricultural

Land Amountit) + B7Privatization Effectit + ¢it

where i stands for provinces and t stands for years.

3.2. Explanatory Variables

The first independent variable is income which is the Gross Domestic Product (TL)
for every city. There are few ways to understand province’s wealth and prosperity and
GDP is one of them. According to literature, there is a negative relationship between
income and electricity theft and loss ratio. Poor economic conditions and financial
impossibilities cause people not to afford their needs and this encourage people to
thieve electricity. Therefore, we expect that high-income cities have a lower electricity

theft ratio in Turkey.

The second independent variable we are willing to use is the education rate, which is
the number of people who graduated from at least primary school divided by
population of the city. Lochner & Moretti (2000) find that increasing the level of
education lead people to legal remedies and they have more the characteristics of
socially responsible behavior, which could avoid crime. In line with this finding,

Marangoz (2013) suggests the government to increase government expenditure on
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education to decrease illegal electricity consumption for Turkey. Therefore, we expect
that education rate will have negative impact on electricity theft and loss ratio in my

model.

The third independent variable is unemployment rate. Turkey has 11% average
unemployment rate in last 11 years and this ratio is higher than average of OECD
countries and US. When workers are unemployed, they lose their wages, and their
contribution to the economy will be disappeared. Also, when they lose their income,
it will be quite difficult to maintain their living conditions and the impact of

unemployment on the economy and social life is enormous.

Unfortunately, data is not available at province level, we have data only at subregion
level so we assume that unemployment rate of provinces is equal to subregions. We
expect that there is a positive relationship between unemployment rate and electricity
theft and loss ratio. Because, people would use more illegal electricity when their
economic condition is bad. So, poor economic conditions could encourage people to
use illegal electricity to provide their basic needs. Also, Saini (2016) concludes that an
unemployed person in India do not prefer to spend money on electricity bills but they
have to use the money for their daily needs rather than electricity. Therefore, there is

a positive correlation between unemployment and electricity theft and loss ratio.

The fourth independent variable is population density which shows people per square
km. When we look the Figure 3.1., population density of Turkey is increasing and this
could cause electricity distribution companies not to control transmission lines and
electricity meters. In addition to that, Saini (2016) mentions about the probability of
electricity theft is higher in the populated areas and determining the illegal
consumption which is done by hooking techniques and other illegal methods is very
difficult. Because, there is a mesh of transmission lines in crowded areas and it is very
hard to distinguish hook connection in lines. Therefore, we expect that population

density will have positive impact on electricity theft and loss ratio in the model.
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Figure 3.1. Population Density of Turkey (People per Square km)

Our variable of interest and our contribution in this paper, refugee rate. The rate which
is calculated by dividing the number of refugees in the city by the population of the
city. Refugee rate shows the percentage of refugees in the population on that province.
Millions of Syrians immigrated to other countries after the civil war that started in
Syriain March 2011. According to Republic of Turkey Ministry of Interior Directorate
General of Migration Management, after the outbreak of Syrian civil war, Syrians have
started to immigrate to Turkey in 2012 and number of Syrian Refugees in Turkey has

increased every year. Figure 3.2. shows us the number of Syrian Refugees in Turkey.

NUMBER OF SYRIAN REFUGEE
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Figure 3.2. Number of Syrian Refugees in Turkey
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It may be argued that country of origin where immigrants came from and illegal
electricity consumption on that location might be important. If we check our special
case of Syrian immigrants, World Bank data suggest that Syria has an average of 22.
71 percent electricity theft and loss ratio between 2000 and 2010. On the other hand,
Turkey’s has a relatively lower average of 15.90 percent electricity theft and loss ratio
at the same period. This information could show us refugees on average might be more
prone to consume illegal electricity than mainland’s citizens in this special case. Of
course, it is irrelevant to argue that refugees would always be engaged in electricity
theft more than mainland’s citizens. People’s background, income, education levels

and moral properties play a big role here.

Moreover, Toroslar Electricity Distribution Company applied to Energy Market
Regulatory Authority (EMRA) in 2014 to revise their electricity theft and loss targets,
which are determined by EMRA, due to immigrant influx which causes sudden
population growth in the region which makes difficult to control the illegal electricity
consumption. Also, electricity consumption is measured in camps which were created
for immigrants and bills are paid regularly. However, company stated that some of the
immigrants living outside the camps use illegal electricity, there are problems in their
subscription transactions, and therefore, illegal consumption and technical losses have
increased in company’s provinces. The company requested a one percent revision for
their target in his applications to EMRA but, EMRA made correction below one
percent. In 2014, Toroslar Elecetricity Distribution Company distributed
approximately 14,8 TWH electricity and value one percentage of this amount is around
148 GWH and it costs around 70 million TL. Therefore, this amount contributed to

refugees and this allowed migrants to meet their daily needs.

In terms of immigrants and its impact on Turkish economy rather than energy,
Ceritoglu (2015) and Tiimen (2016) analyze the effect of Syrian Refugees on labor
market and they find many impacts on native labor market. When they immigrated to
Turkey, they had not work permission and they had poor economic conditions which
caused a lot of difficulties for them and they struggled to survive. So, refugees could

affect many sectors to meet their daily needs and illegal electricity consumption could
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be one of them. Because of all reasons, we will add refugee variables in my model and
try to understand the relationship between electricity theft and loss ratio.

Another independent variable is the amount of agricultural land where there is an
electricity consumption to irrigate the agricultural area. The more agricultural land, the
more electricity consumption for agriproducts will be. Under the case that the rains are
insufficient, farmers irrigate their fields with ground waters that they draw from
underground with electric motors and this could increase the electricity consumption
in agricultural irrigation. The amount of electricity used for agricultural irrigation in
Turkey is approximately 8.5 terawatt in 2018 and this amount was approximately 3.5
terawatt in 2009. The amount of electricity used for agricultural irrigation is increasing
every year in Turkey and this consumption is very high cost for farmers so it has
become very important to control electricity theft and loss in this sector. Also, the use
of illegal electricity methods in agricultural irrigation harms the electrical quality,
service quality and continuity of energy supply. Moreover, Golden and Min (2012)
conclude that there is a positive relation between agricultural activities and electricity
theft and loss for Indian. Therefore, we expect that there is a positive relation between
amount of agricultural land and electricity theft and loss.

The last independent variable is that we will use in my panel data estimations is the
privatization. Electricity distribution companies in Turkey, were privatized within the
frame of the European Union harmonization process and the process was completed
in 2013. There were some key benefits expected from privatizations like: efficient
operation of electricity generation and distribution, reducing costs, ensuring electrical
energy supply security and increasing supply quality, reducing technical losses in the
distribution sector to the averages of OECD countries and preventing electricity theft,
ensuring that the necessary renewal and expansion investments can be made by the
private sector without imposing a burden on the public sector, and competition with
electricity distribution companies provide service quality to consumers. Also,
distribution companies have a target about electricity theft and loss ratio which is
determined by Republic of Turkey Energy Market Regulatory Authority. Therefore,
distribution companies try to decrease illegal electricity use in their region to avoid

losing money. In addition to that, Andres, Foster and Guasch (2006) find that
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privatization leads to significantly increase labor productivity, efficiency, and service
quality in electricity distribution system. Moreover, average of theft and loss ratio of

Turkey is decreasing each year after the privatization process of electricity

distribution.
Average of Electricity Theft and Loss Ratio in
Turkey
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Figure 3.3. Average of Electricity Theft and Loss Ratio in Turkey

Figure 3.3. shows us, there is a declining trend in average of electricity theft and loss
ratio in Turkey after the privatization process. Also, Figure 3.4. shows us average of
electricity theft and loss ratio in the World and OECD countries and average of
electricity theft and loss ratio in Turkey is still very high and understanding reason of

the theft and loss is very important.
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Figure 3.4. Average of Electricity Theft and Loss Ratio in The World and OECD

Countries

To analyze the effect of privatization, we will add a dummy variable to check whether
private sector control the distribution of electricity of the city. If private sector controls
the distribution of electricity, dummy variable will equal to one for that year, otherwise
it will be zero. Therefore, we expect that there is a negative relation between

privatization and electricity theft and loss.
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CHAPTER 4

MODEL AND ESTIMATION RESULTS

4.1. Panel Data Model

We will use panel data for regression analysis because it gives an opportunity to
analyze both time and cross section dimensions and these dimensions provide extra
information for the analysis. Therefore, panel data method is the suitable one to
interpret and analysis the data. Also, data for both province and time dimension is
complete for 27 cities. The variables, their explanation, years for which they are

available and their sources are listed below:

TLR: Theft-Loss Ratio

SRR: Refugee Rate

GDP (Turkish Lira): Gross Domestic Product of Provinces
UNMR : Unemployment Rate

PRVT: Privatization

AGR: Agricultural Land Amount

PD: Population Density

ER: Education Ratio

4.1.1. Empirical Results

The fixed effect method will be applied in the model and you can see the test for the
validity of the fixed effect method in the next sections. The Fixed effect model uses
the ordinary least square principle and assumptions of the ordinary least square method
is valid for this method. The fixed effect model produces a constant intercept for each
cross section and control for, or partial out, the effects of time-invariant variables with
time-invariant effects. Also, it provides to control for cross-sectional heterogeneity

effectively through dummy variables for each province.
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The regression is:

TLRit=Cit+B] UNMRit+ B2 ERit +B3 Log(GDPit) + B4 PDit + p5 SRRit + p6
Log(AGRit) +B7 PRVtit + it

Table 4.1. shows result of the fixed effect panel data regression for illegal electricity

consumption.

Table 4.1. Result of Fixed Effect Panel Data Regression

Dependent Variable: Theft and Loss Ratio

Variable Coefficient Standard error & ... Prob
Statistic
SRR 0.07** 0.03 2.46 0.02
GDP 0.08 0.06 1.39 0.17
UNMR 0.16** 0.08 1.96 0.05
PRVT? -0.03*** 0.01 -2.90 0.00
AGR -0.04* 0.02 -1.67 0.10
PD 0.2*** 0.07 3.23 0.00
ER -0.01 0.16 -0.08 0.93

* Significant at 10%
** Significant at 5%
*** Significant at 1%
a Dummy Variable

When we look the Table 4.1. above, probabilities of Refuge Rate, Unemployment
Rate, Population Density, Amount of Agricultural Land and Privatization are
significant independent variables in the model. On the other hand, probabilities of

GDP and Education Rate are insignificant independent variables in the model.

Another important indicator is the sign of the variables. While privatization, education
rate and amount of agricultural land have an impact on preventing illegal electricity

use, refugee rate, unemployment rate, GDP and population density have an effect to
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increase the illegal electricity consumption. Signs of refugee rate, Unemployment
Rate, Population Density, Education Rate and Privatization are parallel with literature,
but signs of amount of agricultural land and GDP are contradictory with literature. On
the other hand, GDP, and education level are insignificant independent variables in the

model.

Panel data analysis fixed effect estimations have some assumptions and we have to be
sure these assumptions are valid. You can see tests for the assumption in the next

section.

4.1.2. Assumption Tests

Fixed effect panel data models need to provide some assumptions to prove that they
are valid in our model. If one or more of the assumptions aren’t satisfied in the model,
the results lost their reliability. Therefore, it should be tested whether there is any
deviation from the assumptions.

Fixed effects panel method assumed that subjects are independent to each other and
this method tries to examine the relationship between dependent variable and
independent variables within an entity. Each entity, province in our model, has its own
individual characteristics which could or could not affect the predictor variables.

41.2.1. Fixed Effect Tests

Firstly, we will provide a test on whether the fixed effect model or the random effect

model is suitable for the panel set. We will use Hausman test to decide the model.

You can see the Hausman test result in the Table 4.2. for cross-section random effects.

Ho: Random effects are independent of explanatory variables
H1: Ho is not true.
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Table 4.2. Result of Housman Test for Cross-Section Random Effects

Test Cross-Section Random Effects

Chi-Sq. Chi-Sq.
Test Summary Statistic d.f. Prob.
Cross-section random 169.73 7 0.0000

We can reject the null hypothesis because the p-value is small (less than 0.05) and so

fixed effect model will be used in the model for cross-sections.

According to Hausman test, we will apply fixed effects model for cross section and
time period. Using fixed-effects will show us the impact of variables that vary over
time. Also, fixed effect method examines the relationship between independent

variables and dependent variables within a province in our model.
4.1.2.2. Heteroscedasticity Test

In this section, validity of constant variance assumption will be tested in regression.
Heteroskedasticity problem occurs when the standard errors of a variable are non-
constant. Heteroscedasticity is the important problem in the regression analysis
because ordinary least squares regression assumes that all residuals have a constant
variance. Therefore, we have to check the residuals’ variance to obtain reliable results.
It will be tested with the modified Wald test which is used for the fixed effect panel
data models to control heteroscedasticity problem by establishing a null hypothesis

based on constant variance.

The modified Wald test statistic is calculated as follows (Greene, 2002, s. 488):

T;
=

Vi=Ti-1(Ti-1)Y

1('9&2: - afj:

W= g, o)

Ho: Constant variance assumption is valid

H1: Ho is not true.

23



chi2 (27)=  1284.08

Prob>chi2=  0.0000

Probability is lower than 0,05 so we reject the null hypothesis and we can say that
there is a heteroscedasticity problem in the model. So, the standard errors of a variable
are non-constant and ordinary least squares regression assumption is violated. We have
to get rid of heteroscedasticity problem in the model to obtain reliable results and we

will use Robust Standard Errors Method to get rid of this problem in part 4.2.2.

4.1.2.3. Autocorrelation Test

Another assumption is that there is no autocorrelation in the model. Autocorrelation
means that the degree of correlation between the values of variables across different
observations in the data. We can usually see this situation for time series data because
observations occur at different points in time. To test this assumption, we will apply
The Durbin-Watson test. This test could use for fixed effect pane data regression.

E?;:lz{: 2l — €1e—a] ?

N ©T z
i=1 =2 Bir

d=

Ho: There is no autocorrelation
H1: Ho is not true.
Durbin Watson Stat =1,91

One of the important assumptions in regression is that the error terms are independent
of each other. If Durbin—Watson statistic is less than 2, we have to suspect positive
serial correlation. But, if Durbin -Watson stat is less than 2 and higher than upper
bound value, we can say that there is no autocorrelation problem in our model. When
we look the Durbin Watson test statistic, it is higher than upper bound value which is

1.765 and less than 2. Therefore; we can accept the null hypothesis and there is no
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autocorrelation problem in the model and the error terms are independent of each
other.

4.1.2.4. Cross Independence Test

Another assumption to be tested for the validity of the fixed effect model is the cross
sections’ independency. There are many methods to test cross section independency.
These are Pesaran CD test , Friedman test, Frees Q test. We will use Pesaran CD test
for the regression. The reason for this test is that the number of units of this test is
greater than the time period (N >T ). Also, Baltagi (2005) suggests Pesaran CD Test

for cross-section dependence in case of N > T.

Pesaran test statistic is calculated as follow and & is the cross-section relation
coefficient. (Pesaran M. H.,2004, p. 5)

b= |N(N—1 ZZSU

i=1 j=i+1l

In the Table 4.3., you can find Pesaran CD test hypothesis, test statistics and

probability value of test statistics.

Table 4.3. Result of Paseran CD Test

Ho : There is no cross- section dependency
Test Statistic Prob.
0.457 0.647

The probability value of the calculated test statistic is 0.457 and probability is 0.647
which is greater than 0.05. Therefore; We cannot reject the null hypothesis and there
IS no cross-section dependency and the assumption that there is no cross-section

dependency has been provided in the model.
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To sum up, there is an only heteroscedasticity problem in the model. In this case, the
results obtained from model is not reliable. Therefore; robust standard errors method

will be applied in the next section.

4.1.3. Robust Standard Errors Methods

Heteroskedasticity causes standard errors to be biased and the results obtained from
model is not reliable in fixed effect panel data method. When there is a
heteroskedasticity in the model, robust standard errors tend to be more accurate. This

method also known as Huber/White or sandwich estimators.

In the Table 4.4., you can see coefficients, standard errors and test statistics that are

resistant to heteroskedasticity problem.

Table 4.4. Result of Robust Standard Errors Method

Dependent Variable: Theft and Loss Ratio

Variable Coefficient  Robust Std. Errors ... Prob
Statistic
SRR 0.07** 0.03 2.09 0.05
GDP 0.08 0.06 1.22 0.23
UNMR 0.16* 0.08 1.92 0.07
PRVT? -0.03*** 0.01 -3.75 0.00
AGR -0.04* 0.02 -2.13 0.04
PD 0.2%** 0.06 3.72 0.00
ER -0.01 0.11 -0.13 0.90

Robust standard errors are used
* Significant at 10%
** Significant at 5%
*** Significant at 1%
a Dummy Variable
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When we look the results, coefficients do not change but standard errors and t test
statistics changed. Refuge Rate, Unemployment Rate, Privatization, Population
Density and Amount of Agricultural Land are significant independent variables in the
model. On the other hands, GDP and ratio of graduation from at least primary school

are insignificant independent variables in the model.
4.1.4. Summary and Inference

Refugee Rate, Unemployment Rate, Privatization, Population Density and Amount of
Agricultural Land are significant independent variables in the model. We will analyze

these variables in this part.

When we look the results there is a positive relation between Theft and Loss Ratio and
Refugee Rate. Millions of Syria immigrated to other countries after the civil war that
started in Syria and Turkey is the one of the host countries. We can say that refuge
rates in the provinces increases by 1%, province’s electricity theft and loss ratio also
increases by 0.07%. Now, we will examine some provinces which have higher Refuge

rate.
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Figure 4.1. TLR of Hatay-Sanlhurfa-Kilis-Mardin

Figure 4.1. shows us change in TLRs of Sanliurfa, Hatay, Kilis and Mardin. These
provinces have higher refugee rate. After Syrian civil war started, many refugees
immigrated to these cities. In 2012, these cities had almost 0% refugee rate but, in
2013 Sanlwrfa had 9.40% , Hatay had 12.60%, Kilis had 38.10% and Mardin had
9.00% refugee rate.

In Figure 4.1., we can see that Sanliurfa’s TLR increased by 13,79%, Hatay’s TLR
increased by 10.70% , Kilis’s TLR increased by 8,94% in 2013 and Mardin’s TLR
increased by 12,56% in 2013. We can say that refugees could be the reason of these
increasing in TLR. Because, Ceritoglu et al.(2015) and Tiimen (2016) concludes that
the refugees did not have a formal work permit, they supplied inexpensive informal
unskilled labor so they have poor economic condition which could make them to use
illegal electricity. Also, theft reports were not accrued due to the absence of identity
documents for refugees and this illegal electricity consumption is involved in theft and
loss ratio. Moreover, the immigration causes sudden population growth and electricity
distribution companies hadn’t enough sources to struggle with this sudden population
growth and this could increase the theft and loss ratio. On the other hand, we can see
that TLR is tend to decrease after 2013 in the figure. One of the reasons could be effect
of the privatization. Another reason could be that distribution companies could learn

how to deal with refugees.

Another significant variable is unemployment rate. There is a positive relation between
TLR and Unemployment Rate. We can say that unemployment rate in the provinces
increases by 1%, electricity theft and loss ratio also increases by 0.16%. So, this
implies that joblessness also has an effect on TLR. Higher unemployment shows that
there are fewer employment opportunities available and thus the opportunity cost of
choosing crime over legitimate work is low. Because, if people do not have job, this
leads to poor economic conditions for people and paying electricity bills will be harder.

Also, electricity is crucial to maintain people’s life so joblessness will encourage
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people to use illegal electricity. Therefore, there is positive relation between TLR and
UNMR.

GAZIANTEP TLR & UNMR
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Figure 4.2. TLR & UNMR of Gaziantep
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Figure 4.3. TLR & UNMR of Kayseri

When we look the Figure 4.2. and 4.3., TLR and UNMR moves together for Kayseri
and Gaziantep in the period of the 2009 to 2012. In this period, there is no privatization
and refugees’ effect for these cities and change in population density is very small so
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this period could give us correct information about relation between TLR and UNMR.
TLR and UNMR decreases together in 2010 and 2012, and increases in 2011 for
Gaziantep. Also, TLR and UNMR increases together in 2010, and decreases in 2011
and 2012 for Kayseri.

Privatization is another significant variable in the model. According to result, there is
a negative relation between TLR and PRVT. If private sector controls the distribution
of electricity, theft and loss ratio decreases by 3% for every year. After privatization,
distribution companies have targets about theft and loss ratio which are determined by
EMRA and they earn extra money if they reach the targets. Therefore, distribution
companies try to decrease theft and loss ratio for every year and they make an effort

to enhance their system to avoid illegal electricity using.
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Figure 4.4. TLR of Zonguldak

Privatization of Zonguldak started in 2009 and private sector totally has controlled the
electricity distribution of this province since 2010. When we look the Figure 4.4., TLR
of Zonguldak in 2009 is 12.91% and after privatization, TLR decreased to 7.47% in
2016.
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Privatization of Sanliurfa started in 2013 and private sector totally has controlled the
electricity distribution of this province since 2014. When we look the Figure 4.1., TLR
of Sanlurfa in 2013 is 77.39% and after privatization, TLR decreased to 65.62% in
2016.
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Figure 4.5. TLR of Kars

Privatization of Kars started in 2013 and private sector totally has controlled the
electricity distribution of this province since 2014. When we look the Figure 4.5., TLR
of Kars in 2013 is 26.10% and after privatization, TLR decreased to 14.94% in 2016.

Results show us, Population Density is significant variable and there is a positive
relation between TLR and PD. We can say that number of people per square km
increases by 1, electricity theft and loss ratio of provinces also increase by 0.002%.
This result is parallel with literature. Because, there is a mesh of transmission lines in

crowded areas and it is very hard to distinguish hook connection in lines.
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Another significant factor is amount of agricultural land and it has a negative effect on
electricity theft and loss ratio. This result is not parallel with literature. Because,
registration of agricultural lands have been increasing in recent years and distribution
companies could have information about agricultural lands and could take precautions
about agricultural land. Electricity distribution companies increase the controls of
agricultural land so there is a negative relation between TLR and AGR.

According to literature, we expected that GDP and ratio of graduation from at least
primary school are significant independent variables. But these factors are

insignificant in our model and we try to explain the reason of that.

According to literature, GDP is one of the major factors about using illegal electricity
however, in our model, it is insignificant. Income distributions of provinces may be
unbalanced and amount of people which have poor economic condition, may not be
reflected in this variable so GDP could be insignificant in the model. Also, education
level is insignificant for 27 provinces. In these provinces, we could not see the effect
of education level on electricity theft and this situation could be a specific case for

them.

4.2. DID Estimation

In this part, we will apply a difference-in-differences (DID) estimation in my model.
DID is a natural experiment method which uses treatment and control groups to
evaluate the effect of the event or policy. In this method, we can observe a sample of
units before the treatment and after that we observe the same unit after the policy has
occurred. So, control group is not affected by the policy and treatment group is affected
by the policy in this model.

After the outbreak of civil war in 2011, refugees started to immigrate to Turkey in

2012 and The Turkey has established refugee camps near the Southeastern border to

accommodate the refugees. Therefore, especially the border provinces have larger
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numbers of refugees than other provinces. This situation gives us an opportunity to
apply DID estimation and we will try to explore the effect of this immigration policy

on electricity theft in our model.
Table 4.5 shows the provinces’ refugee rate between 2013 to 2016 and every year
refugee rates of provinces are usually increased and the refugee inflows were much

more intensive.

Table. 4.5 Refugee Rate of Provinces

PROVINCES 2013 |2014 |2015 |[2016

ADANA 2,30% |4,18% |6,21% |6,83%
ANKARA 0,00% |0,00% |0,98% |1,19%
ARTVIN 0,00% |0,00% |0,02% |0,02%
BARTIN 0,00% |0,00% |0,01% |0,01%
BAYBURT 0,00% |0,00% |0,03% |0,04%
DIYARBAKIR ~ |0,00% [0,48% |1,68% |1,74%
ERZINCAN 0,00% |0,00% |0,07% |0,08%
GAZIANTEP 6,65% |17,27%|16,87%|16,49%
GUMUSHANE |0,00% |0,00% |0,04% |0,04%
GIRESUN 0,00% |0,00% |0,02% |0,03%
HATAY 12,60% | 13,03% | 23,73% | 24,65%
KARABUK 0,00% |0,00% |0,10% [0,13%
KARS 0,00% |0,00% |0,04% |0,05%
KASTAMONU |0,00% |0,00% |0,14% |0,18%
KAYSERI 0,00% |1,50% |3,05% |[3,93%
KIRIKKALE 0,00% |0,00% |0,13% |0,24%
KiLis 38,10% | 75,73% | 95,13% | 94,05%
MARDIN 9,00% [8,52% |11,70% |11,68%
MERSIN 2,60% |3,78% |7,29% |7,77%
OSMANIYE 2,40% |4,51% |7,21% |7,82%
RIZE 0,00% |0,00% |0,13% |0,18%
TRABZON 0,00% |0,00% |0,17% |0,25%
ZONGULDAK [0,00% |0,00% |0,04% |0,05%
CANKIRI 0,00% |0,00% |0,09% |0,16%
SANLIURFA 9,40% |[23,14%(20,01% |21,02%
SIRNAK 4,00% [8,03% |2,55% |2,93%

SIiRT 0,00% |0,00% |0,84% |0,96%
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Econometric specification:

In this model, we construct a two-dummy variable: S taking 1 in the treatment group,
0 in the control group and another dummy variable T taking 1 in the after-immigration
period, O in the before immigration period. We mainly follow Ceritoglu (2015) and

our DID equation is formulated as follows:

TLRi=Cit+11 UNMRit+ A2 ERii-+hs Log(GDPi )+ ha PDit+ + s LOG(AGRi) +hs PRVt
+ A7Si HAsTit Ao(Si X Ti)+eij

Also, we can express the model by removing S and T, and adding a cross section and

year fixed effects denoted by kj and kt , respectively. So our equation will be follows:

TLRi=Cir-s UNMRic+ A2 ERi+43 Log(GDPit )+ A4 PDit + + 45 Log(AGRit )+hs PRV
+ Ao(Si X Ti)+kj+kteit

This equation is suitable with the structure of the standard DID estimation and
Carpenter (2004) and Wooldridge (2010) used this structure. We will use fixed effect

specification in our regressions because coefficients of S and T is not our interest.

4.2.1. Result and Inferences

In this part, we show the estimated effect of the refugee inflow on electricity theft and
loss ratio in provinces which have higher refugee rate. Firstly, we label the provinces
which have at least 1% refugee rate in one of year, as the “treatment area,” we label
provinces which have average near to 0 % refugee rate, as the “control area.”. The
treatment provinces are Kilis, Osmaniye, Gaziantep, Sanliurfa, Sirnak, Adana,Kayseri

Mardin, Hatay, Mersin, Diyarbakir, Siirt and Ankara. These province have higher
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refugee rate for example; Kilis has 94% , Hatay has 24% ,Sanlurfa has 21% and
Gaziantep has 16% refugee rate in 2016. On the other hand, Artvin, Bartin, Bayburt,
Erzincan, Giimiishane ,Giresun, Karabiik, Kars, Kastamonu, Kirikkale, Rize, Trabzon,
Zonguldak, and Cankir1 are our control group and they have lower refugee rate. When
we look the treatment and control group provinces, their electricity distribution
companies have same aim and they try to decrease their electricity theft and loss ratio
to increase their profit. Also, the average of electricity theft and loss ratios of treatment
group, which is around 31 percent in 2009, is almost the same in 2012. This situation
Is similar for control group. The average of electricity theft and loss ratios of control
group, which is around 10 percent in 2009, is almost the same in 2012.Therefore, we

can say that treatment and control group have same trend before the treatment.

We set 2009-2011 as the pre-immigration and 2012-2016 as the post-immigration
period. We add province and year fixed effect our model and Table 4.6 shows us the
effect of the refugee inflows on electricity theft and loss ratio. The first variable, our
DID estimator, shows that the refugee inflow to the treatment areas in Turkey increases
the electricity theft and loss ratio by 2 percentage points for treatment group provinces

compared to the control group provinces.

Table 4.6 DID Regression Result for Post-Immigration 2012-2016 and At Least 1%
Refugee Rate

Dependent Variable: Theft and Loss Ratio

Robust Std. t-
Variable Coefficient  Errors Statistic Prob
REFUGEE EFFECT(S X T) 0.02" 0.01 1.88 0.07
GDP 0.07 0.07 1.10 0.28
UNMR 0.11 0.09 1.19 0.25
PRVT? -0.02™ 0.01 -3.05 0.01
AGR -0.03™ 0.02 -2.22 0.04
PD 0.207 0.05 3.40 0.00
ER -0.02 0.11 -0.17 0.87
CONSTANT -1.16 1.41 -0.82 0.41

35



Robust standard errors are used
* Significant at 10%
** Significant at 5%
*** Significant at 1%
a Dummy Variable

If we set 2009-2012 as the pre-immigration and 2013-2016 as the post-immigration
period and Table 4.7 shows that the refugee inflow to the treatment areas increases the
electricity theft and loss ratio by 3.2 percentage points for treatment group provinces

compared to the control group provinces.

Table 4.7 DID Regression Result for Post-Immigration 2013-2016 and At Least 1%
Refugee Rate

Dependent Variable: Theft and Loss Ratio

Robust Std. t-
Variable Coefficient  Errors Statistic Prob
REFUGEE EFFECT(S X T) 0.03™ 0.01 2.53 0.02
GDP 0.07 0.07 1.13 0.27
UNMR 0.08 0.09 0.85 0.40
PRVT? -0.03™ 0.01 -3.77 0.00
AGR -0.04™ 0.02 -2.37 0.03
PD 0.13" 0.05 2.42 0.02
ER -0.01 0.11 -0.01 0.99
CONSTANT -1.02 1.29 -0.79 0.44

Robust standard errors are used
* Significant at 10%
** Significant at 5%
*** Significant at 1%
a Dummy Variable

Now, we label the provinces which have at least around 2% refugee rate in one of
year, as the “treatment area,” we label provinces which have near to 0 % refugee rate,

as the “control area.”. So, we drop Ankara, Diyarbakir and Siirt in our Treatment
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group. We set 2009-2011 as the pre-immigration and 2012-2016 as the post-
immigration period and Table 4.8 shows that the refugee inflow to the treatment areas
increases the electricity theft and loss ratio by 2.2 percentage points for treatment

group provinces compared to the control group provinces.

Table 4.8 DID Regression Result for Post-Immigration 2012-2016 and At Least 2%
Refugee Rate

Dependent Variable: Theft and Loss Ratio

Robust Std. t-
Variable Coefficient  Errors Statistic Prob
REFUGEE EFFECT(S X T) 0.02" 0.01 1.81 0.08
GDP 0.05 0.06 0.76 0.46
UNMR 0.18 0.12 1.52 0.14
PRVT? -0.03™" 0.01 -3.40 0.00
AGR -0.02" 0.01 -1.74 0.10
PD 0.20™" 0.06 3.69 0.00
ER -0.03 0.11 -0.22 0.83
CONSTANT -0.83 1.34 -0.62 0.54

Robust standard errors are used
* Significant at 10%
** Significant at 5%
*** Significant at 1%
a Dummy Variable

After that, we set 2013 as the post-immigration period in table 4.9. The refugee amount
is much more in 2013 than 2012 and we have larger coefficients when we set 2013 as
the post-treatment period compare to 2012 as the post-treatment period. Our DID
estimator, shows that the refugee inflow to the treatment areas in Turkey increases the
electricity theft and loss ratio by 3.5 percentage points for treatment group provinces

compared to the control group provinces.
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Table 4.9 DID Regression Result for Post-Immigration 2013-2016 and At Least 2%
Refugee Rate

Dependent Variable: Theft and Loss Ratio

Robust Std. t-
Variable Coefficient  Errors Statistic Prob
REFUGEE EFFECT(S X T) 0.04™ 0.02 2.35 0.03
GDP 0.04 0.06 0.78 0.44
UNMR 0.16 0.11 1.44 0.16
PRVT? -0.03™ 0.01 -4.27 0.00
AGR -0.02" 0.01 -1.88 0.07
PD 0.16™ 0.05 3.27 0.00
ER -0.01 0.12 -0.09 0.93
CONSTANT -0.69 1.19 -0.58 0.57

Robust standard errors are used
* Significant at 10%
** Significant at 5%
*** Significant at 1%
a Dummy Variable

To sum up, all possible scenarios of DID estimators show us refugee immigration has
significantly positive effect on electricity theft and loss ratio in Turkey. Especially,
when we apply post-immigration period for 2013-2016, coefficients of DID estimators
are higher and effect of influx is one of the essential problems for Turkish electricity

market.
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CHAPTER 5

CONCLUSION

In this thesis, we develop an economic model to understand whether immigration
resulted in a significant effect in electricity sector, namely electricity theft. We are
using the special case of Syrian immigration influx in Turkey to find this relationship.
Electricity theft is a crucial problem for electricity distribution companies and
government. For example, average of electricity theft and loss ratios of distribution
companies in Turkey is %13.41 in 2016. The amount of loss because of electricity
theft was very high and the consumers, who pays their bills regularly, take the burden
of this loss. This has negative effect on social justice and the investment decisions at
the regional level so decreasing of electricity theft is major concern of countries and
understanding of the socio-economic background of using illegal electricity will help

us to prevent this behavior.

Our findings suggest that after the immigration influx the electricity theft increased
significantly both using panel data and difference in differences estimations. Panel
data results shows us refuge rates in the provinces increases by 1%, province’s
electricity theft and loss ratio also increases by 0.07%. In DID estimation, when we
label the provinces which have at least around 2% refugee rate in one of year, as the
treatment group, and we set 2013-2016 as the post-immigration period, result shows
that the refugee inflow to the treatment group increases the electricity theft and loss
ratio by 3.5 percentage points for treatment group provinces compared to the control

group provinces.

The other variables that significantly impact the illegal electricity consumption in are
unemployment rate, privatization, population density and amount of agricultural land.

While privatization and amount of agricultural land have a significant impact on
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preventing illegal electricity use, Unemployment rate and population density have an
effect to increase the illegal electricity consumption. On the other hand, GDP and
education level are insignificant independent variables in the model. So, government
and companies should take into consideration these factors to determine their strategy

about preventing electricity theft.

As the main contribution of this thesis is that immigrants need to use electricity to
fulfil their daily needs and it affects electricity theft and loss ratio due to harsh
conditions of refugees and sudden population growth which makes difficult to control
illegal electricity consumption. It is quite obvious that the immigration influxes might
have been quite difficult not only from the perspective of immigrated countries but
from the perspective of immigrants themselves. Although it seems humanly to let
immigrants use the electricity for free and might help them financially, it might result
in honest citizens to pay for this loss. Perception in the mainland in terms of electricity
theft might also be deprived, and all of the citizens might be engaged in this form of
illegal consumption more. In this context, it would be appropriate to help immigrants
with other financial aids and provide better economic conditions for them in the
mainland. Some form of aids both for natives and immigrants that can help them get
rid of energy poverty might be seen as a better solution for countries especially

developing countries like Turkey.
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APPENDICES

A. TURKISH SUMMARY / TURKCE OZET

Elektrik, glinlimiiz kosullarinda giinliik ihtiyaglarin bir geregidir ve ¢ok fazla dnem
kazanmistir. Diinyada kisi basina diisen elektrik tiiketimi teknolojideki gelismelerle
her gecen yil artmakta ve elektrik tiiketiminin ekonomiye etkisi iilkeler i¢in giderek
daha énemli hale gelmektedir. Ote yandan, kagak elektrik tiikketimi hem gelismekte
olan hem de gelismis iilkelerde kapsamli bir durumdur, ancak Bhattacharyya'ya (2005)
gore gelismis ve gelismekte olan iilkelerde elektrik hirsizligi oranlari konusunda bir
fark vardir. ABD ve Bat1 Avrupa'da hirsizlik orani kabaca%1-2. Ote yandan Hindistan,
Malezya ve Banglades gibi gelismekte olan iilkelerde elektrik hirsizlig1 orani daha
yiiksektir. Tiirkiye de bu iilkelerden biri ve 2019 Elektrik Piyasas1 Gelistirme
Raporu'na gore ortalama% 11,4 elektrik kayip kagak oranina sahip ve bu Tiirkiye i¢in
2019 yilinda milyarlarca TL zarara neden oldu. Ayrica Elektrik Uretim Sirketi'nin
sektor raporuna gore 2019 yili sonunda Tiirkiye'de tiretilen elektrigin %19.96's1 ithal
komiirden olugmakta ve %18.40"1 dogalgaz ithalatina dayanmaktadir, Dolayisiyla
ekonomide kirilganlik yaratan cari agik, enerji ithalatinda 6nemli bir paya sahip.
Savurgan enerji tiiketimi engellendiginde enerji ithalat1 azalacak ve iilke ekonomisine

olumlu etki olacaktir.

Birlesmis Milletler Uluslararas1t G6¢ Raporu 2017'ye gore, diinya ¢apinda uluslararasi
gdcmen sayist 2017'de 258 milyondur ve Tiirkiye, miiltecilere ev sahipligi yapan
tilkelerden biridir. Miilteci akininin Tiirkiye ekonomisi iizerinde isgiicli piyasasi,
enflasyon, bolgesel ekonomik faaliyetler, kamu biitcesi ve ekonomik biiylime gibi
onemli etkileri olabilecegi aciktir. Bu anlamda Ceritoglu ve digerleri (2015) ve Tiimen

(2016), miiltecilerin Tiirkiye'de yerlilerin isgiicli piyasasi sonuglari iizerindeki etkisini

45



incelemis ve isglicii piyasast iizerinde 6nemli bir etkisi oldugunu bulmugslardir. Dahast,
Avrupa Birligi Enerji Girisimi Ortaklik Diyalogu Araci Raporu'na (2017) gore,
miilteciler genellikle agir kosullarla kars1 karsiyadir ve enerjiye erisim eksikligi
miilteciler i¢in 6nemli bir sorun olabilir. Enerjiye erisim olmadan 1sinma, yemek
pisirme, saglik ve egitim hizmetleri gibi giinliik ihtiyaglar1 karsilamak daha zor hale
geliyor. Bu nedenle, go¢cmenlerin giinliik ihtiyaglarini karsilamak i¢in elektrik
kullanmalar1 gerekmektedir ve bu, gd¢menlerin agir kosullar1 ve kagak elektrik
tikketimini kontrol etmeyi zorlastiran ani niifus artis1 nedeniyle Tirkiye'deki kagak

elektrik tiiketimini etkileyebilir.

Elektrik hirsizliginin ¢esitli etkileri vardir: elektrik tiiketimi 6denmemesi nedeniyle
devlet gelirindeki azalma; elektrik dagitim sirketlerinin kazanglarinin diismesi,
faturalarini diizenli 6deyenler i¢in adaletsizlik duygusunun ortaya ¢ikmasi. ve elektrik
sektoriindeki yatirim kaybi (Kumar, 2004). Ozellikle elektrik dagitim sektdriiniin
Ozellestirilmesinden sonra 6zel sirketler karlarini artirmak igin elektrik hirsizligini
onlemeye yonelik yontemler bulmaya c¢alismaktadir. Bu nedenle, elektrik hirsizliginin
belirleyicilerinin anlagilmasi 6nemlidir ve bu, sirketlerin hirsizligi 6nlemelerine
yardimci olabilir. Ayrica, bu, yasadis1 hareketi engelleyerek sosyal adaleti kurtarabilir
ve yatirim kararlar1 iizerinde ve dolayisiyla ekonominin biiyiimesi lizerinde etkili
olabilir. Altta yatan sosyo-ekonomik nedenleri olan bu yasadisi eylemi Onleme
cabalariin en iyi sekilde sirketlerin ve hiikiimetin ortak calismasiyla etkili olacagi

tahmin edilmektedir.

Kagak elektrik kullanimi, teknik olmayan kayiplarin ana nedenlerinden biridir ve mali
yiik nedeniyle bir¢ok iilke i¢in hayati bir sorundur. Ayrica kacgak elektrik kullanimi
toplam elektrik tiiketimi, elektrik fiyatlari, sosyal adaletsizlik, gii¢ kalitesi, sebeke
giivenilirligi acisindan elektrik sektorii lizerinde kotii etkilere sahiptir. Kacak elektrik
kullanan miisteriler enerji tasarrufuna ihtiyagc duymadan gereksiz yere enerji
tilketebilmektedirler. Ayrica, kacak elektrik tiiketimini karsilamak icin yetkililer
tarafindan elektrigin fiyat1 artirilabilir ve elektrik kesintileri ve voltaj dalgalanmalar

gibi cihazlarin fabrikada ve evde arizalanmasina neden olabilecek teknik sorunlara yol
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acabilir. Bu nedenle hiikiimetler ve sirketler kagak elektrik kullanim1 sorunuyla basa

¢ikmaya ve dnlem almaya 6zen gosterirler.

Yasadis1 elektrik tiiketimi, diinyadaki en biiyiik sosyo-ekonomik sorunlardan biridir
ve birgok ¢alisma, farkli politika dnerileri iiretilmeye ¢alismistir. Oncelikle Tiirkiye'de
elektrik hirsizligr ile ilgili yapilan ¢aligmalar hakkinda bilgi verecegiz. Bundan sonra
Pakistan, Hindistan ve Latin Amerika Ulkeleri gibi hirsizlik ve kayip oram daha
yiiksek olan diger iilkeler hakkinda bilgi verecegiz. Son olarak Suriyeli Miiltecilerin

Tirkiye ekonomisine etkisi ile ilgili literatiirli gozden gegirecegiz.

Gilimiigdere (2004), Tiirkiye'nin farkli sehirleri arasinda biiyiik farkliliklar gosteren
elektrik hirsizligi ve kayiplarinin belirleyicilerini inceleyerek, elektrik hirsizligi ve
kayiplarinin tarife tasarimi ve elektrik dagitiminin 6zellestirme siirecine etkisini
aciklamaya c¢aligmaktadir. Yazar, 1994-2001 donemini analiz etmekte ve
regresyonunda 6 kategoriye ayrilan bir¢ok bagimsiz degisken kullanmaktadir:
Ekonomik Degiskenler, Uygulama Kapasitesini ve Devletin Erisimini Yansitan
Degiskenler, Devlet ve Otoriteye Iliskin Degiskenler, Dagitim Hizmetinin Y &netsel
Degiskenleri, ve Fiziksel Degiskenler. Calisma oOzellikle Giineydogu Anadolu
Bolgesi'nde giiclii siyasi parti olan HADEP'in oy oraninin, trafo kullanim oraninin,
konut elektrik tiiketiminin ve verginin GSYIH'ya oraninin kayip kagak elektrigi
tizerinde O6nemli ve olumlu etkisi oldugunu buluyor. Ayrica, gelirin azalmasinin
onemli bir faktor olmadigini, ancak yoksul sehirlere siibvansiyon vermenin kayip
kagak elektrigin maliyetini diisiirmek ic¢in yararli bir segenek olmayacagini
vurguluyor. Yurtseven (2015) ise elektrik tiiketiminde gelirin 6nemli belirleyici bir
faktor oldugunu bulmustur. Yurtseven (2015) Tiirkiye icin 2002- 2010 donemine ait

verileri, regresyonda panel veri yontemi kullanmustir.

Marangoz (2013), egitimin kacak elektrik tliketimi ilizerinde azaltic1 etkisi oldugu
sonucuna varmistir. Yazar, hiikiimete egitim yatirimini ve akilli sayaglarin kullanimini
artirmasini Oneriyor. Ayrica siyasi partiler, issizlik orani1 ve niifus kacak elektrik
tiketimini etkilemiyor ancak terdrist saldirilarin Tiirkiye'deki elektrik hirsizlig
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tizerinde arttiric1 etkisi var. Dahasi, Tasdoven (2012) ayni konuyu Tiirkiye i¢in
arastirmaktadir ve yazar, ¢alismada ekonomik diizenleme, 6zellestirme, hibeler ve
kamu bilgilendirme gibi yonetisim araglar1 i¢in analizler yapmaktadir. Rapor,
Ozellestirmenin elektrik hirsizligi ile ilgili belirtilen politikay1 yonetmek i¢in uygun bir
yontem oldugunu 6ne siiriiyor. Ote yandan, mevcut piyasa yapisinin, sistemi serbest
piyasa durumuna getirecek daha kapsamli diizenlemelere ihtiya¢ duydugunu
soylemekte. Bu nedenle yazar, hibelerin ve kamuoyunun bilgisinin kalic1 olarak
eklenmesinin elektrik sektoriinde 6zellestirme siirecinin etkinligini artiracagin1 6ne
siiriiyor. Onceki literatiirden farkli olarak, bu calismada miiltecilerinin ve dzellestirme

stirecinin etkisini anlamay1 hedefliyoruz.

Ayrica diinyada kayip kacak elektrikle ilgili genis bir literatiir var. Ozellikle Pakistan,
Hindistan ve Latin Amerika iilkeleri Tiirkiye gibi elektrik hirsizligindan sorunlar
yasamaktadir. Bu nedenle bu iilkeleri analiz etmek modelimiz i¢in faydali olabilir.
Mirza (2015), kagak elektrik tiiketimi ile Pakistan i¢in belirleyicileri arasindaki uzun
vadeli iliskiyi tahmin etmeye ¢aligmaktadir. Yazar, ¢alismada 1971-2010 donemini
analiz etmekte ve ARDL yaklagimi kullanmaktadir. Calisma, kisi basina diisen gelirin
kayip kagak elektrigin iizerinde olumsuz etkisi oldugu sonucuna variyor. Bu nedenle
Pakistan'da diisiik gelirli gruplar alaninda kacak elektrik kullanma olasiligi daha
yiiksektir. Ayrica elektrik fiyati ve tiiketici sayis1 onemli olup, uzun vadede elektrik
hirsizligi ile pozitif bir iligki vardir. Calisma, hiikiimetin Pakistan'da gii¢lii bir elektrik
diizenleme otoritesi kurmas1 ve sorunu ¢6zmek i¢in daha iyi hizmet ve dagitim sistemi

icin elektrik dagitim sirketleri arasindaki rekabeti artirmasi gerektigini 6ne siiriiyor.

Golden and Min (2012) Hindistan Eyaletlerinde 2000-2009 yillar1 arasinda kayip
kacak elektrik hakkinda bir ¢alisma yapmislardir. Calisma, tarim ile elektrik hirsizlig
ve kaybi arasinda bir iliski oldugunu gostermektedir. Bir bolgede tarimsal faaliyetler
daha fazlaysa, orada daha fazla elektrik hirsizlig1 oldugunu calima gdstermektedir.
Ayrica zengin c¢iftgilerin, daha fakir koyliilerin oylarii kontrol etme giiciine sahip
olduklar1 i¢in elektrik faturalarini diisiirmek i¢in politikacilar etkileyebilecegini iddia
ediyor. Ayrica Saini (2016), Hindistan Eyaletlerindeki elektrik hirsizliginin farkli

sosyo-ekonomik faktorlerini inceleyerek tarimsal faaliyetlerin kacak elektrik tiiketimi
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tizerinde arttirici etkisi oldugunu bulmustur. Ayrica yazar, tarife orani, niifus, igsizlik,
yolsuzluk, siyasi miidahale ve sicakligin da elektrik tiiketimi tizerinde arttirici bir etkisi
oldugunu buluyor. Ote yandan, tahsilat verimliligi, okur yazarlik, kentlesme, gelir,
hukuk ve diizen, sistem verimliligi, tespit olasilig1 ve ceza miktarlar1 kagak elektrik

tiiketimini azaltic1 yonde etkilemektedir.

Bu calismanin temel katkisi, gd¢menlerinin Tiirkiye'deki kagak elektrik tiiketimi
tizerindeki etkisini bulmaktir. Bu nedenle go¢menlerin Tiirkiye ekonomisi iizerine
etkisiyle ilgili literatiirii de inceledik. Ceritoglu (2015) ve Tiimen (2016) Suriyeli
miiltecilerin Tiirkiye'deki yerlilerin isgiicli piyasasi tizerindeki etkisini inceliyor.
Suriyeli miiltecilerin resmi ¢aligma izinleri olmamasina ragmen, ucuz kayit disi
vasifsiz is giicii sagladilar. Ceritoglu (2015), 2013 yilinda Suriyeli miiltecilerin
yasadigr 10 farkli sehri analiz ediyor. Calisma, miilteci girislerinin Tiirk isgiicii
piyasasi {izerinde gozle goriiliir etkileri oldugu sonucuna variyor. Ozellikle sonuglar,
miiltecilerin kayit dist istihdamin niifusa oranmi yaklagik 2,2 puan diislirdiiglini
gostermektedir. Ote yandan yazarlar, gdgmen girisinin {icretler {izerinde istatistiksel
olarak anlamli bir etkisi bulamamislardir. Aragtirmaya gore, Suriyeli miiltecilerin
resmi ¢aligma izinleri yok ve ¢ogu egitimsiz, bu nedenle Tiirk isgiicli piyasasin1 ancak
kayit dist istihdam yoluyla etkileyebiliyorlar. Ayrica Tiimen (2016), Suriyeli
miilteciler nedeniyle istthdamin niifusa oraninin yilizde 1,8 oraninda azaldigini ve
miilteci girislerinin tiiketici fiyatlarim1 olumsuz etkiledigini ve yiizde 2,5 oraninda
diistiigiinii gostermektedir. Ote yandan yazar, miilteci girislerinin yerli bireylerin iicret
kazanclar1 iizerindeki etkisinin 6nemli olmadigini gostermektedir. Son olarak yazar,
Suriyeli miilteci girislerinin ekonomi, sosyal yasam ve siyaset lizerinde bir¢ok etkisi

oldugu ve bu konu hakkinda bir¢ok yeni arastirma yapilacagi sonucuna vartyor.

Bu c¢alisma, Miiltecilerin 2009-2016 doneminde Tiirkiye'deki 27 ilde kayip kagak
eklektige etkisi olup olmadigini1 sorgulamaya ¢alismaktadir. Maalesef diger illerdeki
eksik veriler nedeniyle analize dahil edilememistir. Ancak Suriyeli Miilteci oraninin

yiiksek oldugu illere ait veriler mevcut olup analize dahil edilmistir.
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Illerdeki miilteci sayis1 Tiirkiye Igisleri Bakanligi Gog Idaresi Genel Miidiirliigii
sitesinden alinmustir. Illerin issizlik orani, egitim orani, kisi basina diisen gelir, niifus
yogunlugu ve tarimsal arazi miktar1 Tiirkiye Istatistik Kurumu'ndan alinmstir.
Tirkiye Cumhuriyeti Enerji Piyasast Diizenleme Kurumu, Tirkiye Elektrik Dagitim
Kurumu Raporlari ve elektrik dagitim sirketlerinden ise elektrik kayip kagak oranlar

alinmustir.

Miiltecilerin Tiirkiye'deki elektrik kacagi iizerindeki etkisini analiz etmek i¢in iki
farkli yontem kullanacagiz. Panel verileri ve farkliliklardaki fark tahmin yontemleri
kullanilacaktir.Panel veri analizine baktigimizda, modelde sadece heteroskedisite
sorunu var. Bu durumda modelden elde edilen sonuglar giivenilir degildir. Bu nedenle;
saglam standart hatalar yontemi uygulanacaktir. Bu yontemdeki sonuglara
baktigimizda Miilteci Orani, Issizlik Orami, Ozellestirme, Niifus Yogunlugu ve
Tarmmsal Arazi Miktar1 modeldeki anlamli bagimsiz degiskenlerdir. Ote yandan,
GSYIH ve en azindan ilkokuldan mezuniyet orani, modelde anlamsiz bagimsiz

degiskenlerdir.

Sonuglara baktigimizda elektrik kayip kacak orani ile Miilteci Orani arasinda pozitif
bir iliski vardir. illerde miilteci oranlarmin %1 degismesi, ilin elektrik kayip kagak
oraninin da %0.07 arttigini soyleyebiliriz. Bir diger 6nemli degisken ise igsizlik
oranidir. Elektrik kayip kagak orani ile issizlik arasinda pozitif bir iliski var. Illerde
igsizlik oraninin %1 artmasi, kayip kagak oranin da %0.16 arttigin1 sdyleyebiliriz.
Daha ytiksek igsizlik, daha az istihdam demektir ve bu nedenle mesru is yerine, sucu
segmenin firsat maliyetinin diisiik oldugunu gostermektedir. Ciinkii insanlarin isi
yoksa bu durum insanlar icin kotii ekonomik kosullara yol acacak ve elektrik
faturalarim1 6demek daha zor olacaktir. Ayrica, elektrik insanlarin yasamlarini
siirdiirmeleri i¢in ¢ok Onemlidir, bu nedenle issizlik insanlar1 yasa dis1 elektrik

kullanmaya tesvik edecektir. Bu nedenle arttirici bir etki vardir.

Ozellestirme, modeldeki bir diger anlamli degiskendir. Sonuca gore elektrik kayip
kacagi ile 6zellestirme arasinda negatif bir iliski vardir. Elektrik dagitimini 6zel sektor
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kontrol ediyorsa, hirsizlik ve kayip orani her yil %3 azalmaktadir sonuglara gore.
Ozellestirme sonrasinda dagitim sirketlerinin EPDK tarafindan belirlenen kayip kagak
orant ile 1ilgili hedefleri bulunmakta ve hedeflere ulastiklarinda ekstra para
kazanmaktadirlar. Bu nedenle dagitim sirketleri her y1l kayip kacak oranini diisiirmeye
calismakta ve kagak elektrik kullanimindan kaginmak i¢in sistemlerini iyilestirmeye

calismaktadir.

Sonuglar bize niifus yogunlugunun 6énemli bir degisken oldugunu ve yogunlukla ile
kayip kacak elektrik arasinda pozitif bir iliski oldugunu gostermektedir. Km kare
basina diisen kisi sayisinin bir birim artmasi, illerdeki kayip kagak oraninin da %0.002
arttirdigini sdyleyebiliriz. Bu sonug literatiirle paraleldir. Clinkii kalabalik alanlarda

iletim hatlar1 ag1 vardir ve hatlarda kanca baglantisini ayirt etmek ¢ok zordur.

Literatiire gore, GSYIH ve en az ilkokul mezuniyet oraminin dnemli bagimsiz
degiskenler ve biz de sonuclarimizda anlamli olmasini bekliyorduk. Ancak bu
faktorler = modelimizde  anlamsizdir ve  bunun nedenini  agiklamaya
calistyoruz.Literatire gore GSYIH kagak elektrik kullanimindaki en 6nemli
faktorlerden biridir ancak bizim modelimizde 6nemsizdir. illerin gelir dagilimlart
dengesiz olabilir ve ekonomik durumu kot olan insan miktar1 bu degiskene
yansitilmayabilir, bu nedenle modelde GSYIH &nemsiz olabilir. Ayrica 27 il igin
egitim diizeyi 6nemsizdir. Bu illerde egitim seviyesinin elektrik hirsizlig1 tizerindeki

etkisini géremedik ve bu durum onlar i¢in 6zel bir durum olabilir.

Ikinci modelimiz, farklarin farki (DID) tahminidir. DID, olaymn veya politikanin
etkisini degerlendirmek i¢in tedavi ve kontrol gruplarini kullanan dogal bir deney
yontemidir. Bu yontemde, olay 6ncesi bir birim drneklemini gozlemleyebiliyoruz ve
sonrasinda ayni birimi olay gerceklestikten sonra goézlemliyoruz. Yani bu modelde
kontrol grubu politikadan veya olaydan etkilenmez ve tedavi grubu politikadan
etkilenir. Politika uygulandiktan sonra, bu yontem tedavi grubunun ve kontrol

grubunun sonug¢ degiskenindeki zaman i¢indeki ortalama degisimi karsilagtirir. Bu
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metodolojiyi kullanarak, gd¢menlerin elektrik hirsizliginin etkisini modelimizde

inceleyebiliriz.

Bu modelde, iki kukla degisken olusturuyoruz: S tedavi grubunda 1, kontrol grubunda
0 ve goc sonrast donemde 1, gb¢ dncesi donemde 0 alan bagka bir kukla degisken T.
Esas olarak Ceritoglu (2015) 'u takip ediyoruz ve DID denklemimiz asagidaki gibi

formiile edildi:

TLRi=CirtAr UNMRict+ A2 ERit +As Log(GDPit )+ A4 PDit + + As Log (AGRit ) +hs PRV/tit
+ A7Si HAsTi+ ho(SiX Ti)+eij

Ayrica, modeli S ve T'yi kaldirarak ve sirasiyla kj ve kt ile gosterilen bir kesit ve yil

sabit etkileri ekleyerek ifade edebiliriz. Yani denklemimiz su olacak:

TLRit=Cit+A1 UNMRit+ A2 ERjt +A3 LOg(GDPit )+ A4 PDit + + As LOg(AGRit) +As PR Vit
+ Ao(Si x Ti)+kj+Keteit

Bu béliimde Miilteci oraninin daha yiiksek oldugu illerde miilteci girisinin elektrik
kayip kagak orami iizerindeki tahmini etkisini gosteriyoruz. Oncelikle bir yilda en az
%]1 Miilteci oranina sahip olan illeri “tedavi alami”, ortalama %0'a yakin Miilteci
oranina sahip illeri “kontrol alan1” olarak adlandirtyoruz. Tedavi illeri Kilis,
Osmaniye, Gaziantep, Sanlurfa, Sirnak, Adana, Kayseri Mardin, Hatay, Mersin,
Diyarbakir, Siirt ve Ankara'dir. Bu illerin Miilteci oran1 daha ytiksektir, 6rnegin; 2016
yilinda Kilis %94, Hatay %24, Sanliurfa %21 ve Gaziantep %16 miilteci oranina
sahiptir. Ote yandan Artvin, Bartin, Bayburt, Erzincan, Giimiishane, Giresun,
Karabiik, Kars, Kastamonu, Kirikkale, Rize Trabzon, Zonguldak ve Cankir1 kontrol
grubumuzdur ve Miilteci oran1 daha diisiiktiir. Aritma ve kontrol grubu illerine
baktigimizda, elektrik dagitim sirketleri ayn1 amaci giidiiyorlar ve karlarini artirmak

i¢in elektrik kayip kagak oranlarini diisiirmeye ¢alisiyorlar. Ayrica 2009 yilinda yiizde
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31 civarinda olan tedavi grubunun elektrik kayip kacak oranlar1 ortalamasi 2012'de
hemen hemen aynidir. Bu durum kontrol grubu i¢in de benzerdir. 2009 yilinda yiizde
10 civarinda olan kontrol grubunun elektrik kayip kagak oranlari ortalamasi 2012
yilinda hemen hemen aynidir, bu nedenle tedavi ve kontrol grubunun tedavi oncesi

ayn1 egilimi oldugunu sdyleyebiliriz.

2009-2011'"1 goc dncesi donem, 2012-2016'y1 ise gog sonras1 donem olarak belirledik.
Modelimize il ve y1l sabit etkisi ekliyoruz ve miilteci girislerinin elektrik kayip kacak
orant lizerindeki etkisini goriiyoruz. Birinci degisken olan DID tahmincimiz,
Tiirkiye'deki tedavi alanlarina gelen miilteci girisinin, kontrol grubu illerine gore
tedavi grubu illerinde elektrik hirsizhigi ve kayip oranmi 2 puan artirdigini

gostermektedir.

2009-2012'1 gb¢ oOncesi donem, 2013-2016'y1 ise go¢ sonrasi donem olarak
belirledigimizde ise miilteci girislerinin elektrik kayip kacak orani tizerindeki etkisini
goriiyoruz. Birinci degisken olan DID tahmincimiz, Tiirkiye'deki tedavi alanlarina
gelen miilteci girisinin, kontrol grubu illerine gore tedavi grubu illerinde elektrik

hirsizlig1 ve kayip oranini 3.2 puan artirdigini géstermektedir.

Simdi yilda en az %2 civarinda Miilteci oranina sahip olan illeri “tedavi alan1”, %0'a
yakin Miilteci oranina sahip illeri “kontrol alan1” olarak tanimliyoruz. O yiizden
Ankara, Diyarbakir ve Siirt'i Tedavi grubumuzdan diisiiriiyoruz. 2009-2011"1 go¢
oncesi, 2012-2016'y1 ise go¢ sonrast donem olarak belirledik. DID tahmincimiz,
Tiirkiye'deki tedavi alanlarina gelen miilteci girisinin, kontrol grubu illerine gore
tedavi grubu illerinde elektrik hirsizligt ve kayip oranini 2.2 puan artirdigini

gostermektedir.

2009-2012'1 go¢ oOncesi donem, 2013-2016'y1 ise go¢ sonrast donem olarak
belirledigimizde ise miilteci giriglerinin elektrik kayip kagak orani iizerindeki etkisini

goriiyoruz. Birinci degisken olan DID tahmincimiz, Tiirkiye'deki tedavi alanlarina
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gelen miilteci girisinin, kontrol grubu illerine gore tedavi grubu illerinde elektrik

hirsizlig1 ve kayip oranini 3.5 puan artirdigini géstermektedir.

Bu tezde, gociin Tiirkiye'deki elektrik sektoriinde dnemli bir etkiye, yani elektrik kayip
kacagina yol agip agmadigini anlamak icin bir ekonomik model gelistiriyoruz. Elektrik
hirsizligy, elektrik dagitim sirketleri ve devlet i¢in ¢ok énemli bir sorundur. Ornegin
2016 yilinda dagitim sirketlerinin elektrik hirsizlik ve kayip oranlari ortalamasi
%13.,41'dir. Tirkiye'de kacak elektrik kullanim1 nedeniyle kayip kagak oranlar1 ¢cok
yiiksek ve faturalarini diizenli 6deyen tiiketiciler bu kaybin sorumlulugunu iistleniyor.
Bunun sosyal adalet ve bolgesel diizeyde yatirim kararlari lizerinde olumsuz etkisi
vardir, bu nedenle elektrik hirsizli§inin azaltilmasi tilkelerin en biiyiik beklentilerinden
olmasindan dolayr ve kagak elektrik kullanmanin sosyo-ekonomik arka planini

anlamak bu davranigi 6nlememize yardimer olacaktir.

Bulgularimiz, miilteci gocli sonrasinda Tiirkiye'deki elektrik kayip kacak oraninda
hem panel verileri hem de farklarin farki metodu kullanilarak incelendiginde bir artisa
sebep oldugunu gostermektedir. Panel verileri bize illerdeki miilteci oraninin %1
artmasinin, ilin elektrik kayip kagak oraninin da %0.07 arttigin1 gosteriyor. Farklarin
farki tahmininde, bir yi1lda en az %2 civarinda Miilteci oranina sahip olan illeri tedavi
grubu olarak modele dahil ettigimizde ve 2013-2016'y1 go¢ sonrasi donem olarak
belirledigimizde, Tiirkiye’deki yiiksek miilteci sayisina sahip olan illerin, neredeyse
sifir yiizdeye yakin miilteciye sahip illere gore elektrik kayip kagak oraninin 3,5 puan

arttirdigin1 gérmekteyiz.

Modelimizde Tiirkiye'de kagak elektrik tliketimini onemli Olclide etkileyen diger
degiskenler issizlik orani, 6zellestirme, niifus yogunlugu ve tarim arazisi miktaridir.
Ozellestirme ve tarim arazisi miktar1 kagak elektrik kullanimimin énlenmesinde énemli
bir etkiye sahipken, igsizlik oran1 ve niifus yogunlugu kacak elektrik tiiketimini artirict
etkiye sahiptir. Ote yandan, GSYIH ve egitim seviyesi modelde dnemsiz bagimsiz
degiskenlerdir. Bu nedenle, hiikiimet ve sirketler, elektrik hirsizligin1 6nleme
stratejilerini belirlemek i¢in bu faktorleri dikkate almalidir.

54



B. THESIS PERMISSION FORM / TEZ iZIN FORMU

(Please fill out this form on computer. Double click on the boxes to fill them)

ENSTITU / INSTITUTE

Fen Bilimleri Enstitiisii / Graduate School of Natural and Applied Sciences
Sosyal Bilimler Enstitlisii / Graduate School of Social Sciences
Uygulamali Matematik Enstitiisii / Graduate School of Applied Mathematics

Enformatik Enstitiisii / Graduate School of Informatics

OO0 X O

Deniz Bilimleri Enstitlisii / Graduate School of Marine Sciences

YAZARIN / AUTHOR

Soyadi / Surname : Geng
Adi / Name : Akin Can

Boliimii / Department  : Iktisat / Economics

TEZiN ADI / TITLE OF THE THESIS (ingilizce / English): THE IMPACT OF IMMIGRANTS ON ILLEGAL
ELECTRICITY CONSUMPTION: CASE OF SYRIAN IMMIGRANTS IN TURKEY

TEZIN TURU / DEGREE: Yiiksek Lisans / Master  [X] Doktora /PhD [ ]

1. Tezin tamami diinya ¢apinda erisime agilacaktir. / Release the entire
work immediately for access worldwide. =

2. Tez iki yil siireyle erisime kapal olacaktir. / Secure the entire work for
patent and/or proprietary purposes for a period of two years. * ]

3. Tez alt1 ay siireyle erisime kapali olacaktir. / Secure the entire work for
period of six months. * ]

* Enstitli Yonetim Kurulu kararinin basili kopyasi tezle birlikte kiitiiphaneye teslim edilecektir. /
A copy of the decision of the Institute Administrative Committee will be delivered to the library
together with the printed thesis.

Yazarin imzasi / Signature .......cccceeveeeveennen. Tarih /Date .....cccveeeveeeree,
(Kiitiiphaneye teslim ettiginiz tarih. Elle doldurulacaktir.)
(Library submission date. Please fill out by hand.)

Tezin son sayfasidir. | This is the last page of the thesis/dissertation.

55



