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This present study explores the drivers affecting the provincial financial inclusion levels by using data belonging to
81 Turkish provinces during 2011 - 2016. After computing the index of financial inclusion for each province, we used
spatial regression methods which control for spatial dependences because Moran’s | statistic and Local Indicator
of Spatial Association (LISA) analysis revealed that there are the spatial spillover and heterogeneity in provincial
financial inclusion. To cope with the possible endogeneity problems, we estimated the spatial models via System
GMM estimator. The findings show that “unemployment’, “urban’, “tourism’, “married’, “education’, “inflation” and
“crime” variables are the determinants of provincial financial inclusion for Turkey. We also detect a convergence in

financial inclusion levels of provinces.
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1. Introduction

With the most basic definition, financial inclusion
is the reaching to and utilizing from all financial
instruments needed by every segment of society.
Financial inclusion concept is to involve also the
necessary knowledge and skills to use financial
products (Bozkurt, Karakus & Yildiz, 2018). Usually, to
measure its level, financial inclusion indices are used
(see, e.g.,, Wang & Guan, 2017; Arora, 2014; Sarma,
2008; Gupte, Venkataramani & Gupta, 2012) and
these indices contain multifarious dimensions. Since
financial inclusion is a multidimensional concept, it
has an impact on different issues' such as economic
growth. Financial inclusion impacts economic growth
primarily through two channels (Dabla-Norris et al.,
2015). First, it allows funds, which are collected from
all segments of the society, to be used by the more
talented entrepreneurs and thus the aggregate output
increases. Second, the use of more efficient financial
instruments, which are developed to provide financial
inclusion, also allows for increasing GDP by reducing

the waste from financial frictions. The positive effect of
financial inclusion on economic growth and poverty
is advocated in three basic theories (see, Beck, Levine
and Levkov, 2007; Marr and Schmied, 2013; Schmied
and Marr, 2017; Nwafor and Yomi, 2018). According to
investment theory, financial inclusion benefits the poor
population, via the reduction of collateral requirements
and borrowing costs. On the other hand, a decline in
the collateral requirements and borrowing costs thanks
to a successful financial inclusion also can unleash the
entrepreneur potential of a population or might ame-
liorate the businesses of entrepreneurs. Human capital
theory explains that people need access to credit (i.e.
finance) in order to invest in their human capital which
is required to find a good job and to increase their per-
sonal incomes. Finally, according to the firm-behaviour
theory, financial inclusion has positive external effects
on the drops in the cost of capital, which can cause an
increase in production.

The aforementioned positive effects of financial
inclusion on the economic system have made it an
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important agenda item for both individual countries
and international organizations. G20 Leaders confirmed
a concrete Financial Inclusion Action Plan at the 2010
Seoul Summit and subsequently declared the establish-
ment of the Global Partnership for Financial Inclusion
by recognizing financial inclusion as one of the main
pillars of the global development agenda (World Bank,
2014). To date, more than 60 governments across the
world have also set financial inclusion as a formal target
and financial inclusion was adopted as a principal pur-
pose by the member countries of United Nations in the
post-2015 Development Agenda (Sahay et. al., 2015).
Financial inclusion has been internalized as a formal
target in Turkey too. In Turkey as an emerging market,
the Prime Ministry Mandate named “Financial Access,
Financial Education, Financial Consumer Protection
Strategy and Action Plans” came into effect on 05.06.
2014.This mandate, based on the principles of G20 (at
Toronto Summit) for Innovative Financial Inclusion, aims
to spread financial products and services to all individ-
uals and businesses, to integrate excluded people into
the financial system, to increase the quality and usage
of financial products and services, and ultimately, to
develop financial inclusion. When action plans in the
relevant mandate are examined in detail, it is seen to be
focused on two importantissues: (i) financial education
covering the entire community and (ii) protection of
consumers. Turkey has already previously focused
on increasing the diversity of financial products and
services with “Istanbul International Financial Cen-
ter Strategy and Action Plan” prepared by the State
Planning Organization of Turkey (DPT) in 2009.

Although financial inclusion is an important agenda
item for countries, about 40 per cent of adults in the
world does not have an account at a formal financial ins-
titution according to the 2014 Global Findex database
of The World Bank. Considering regional and global ave-
rages, in emerging markets, the share of adults with an
account (54%) is a lower than the world and advanced
markets with an account penetration of 62% and 94%,
respectively. Furthermore, emerging countries with the
percentages of 40% and “9%”" fall behind the advanced
countries with a formal saving percentage of 70%
(among savers) and a formal credit usage of “18%". In
Turkey as an emerging market, the percentage of adults
with an account at a formal financial institution is 57%.
Just as other emerging countries, account penetration
in Turkey is still lower than the world and advanced
countries, in other words, an important part (43%) of
Turkey’s population is unbanked (Demirgli¢-Kunt et.
al, 2015). These backward indicators reveal providing

insight into how to further financial inclusion is crucial
for emerging markets. In this study, we will help poli-
cymakers by serving a deeper understanding about
which factors are crucial for further financial inclusion
in Turkey as an emerging country.

The main purpose of this paper is to measure
financial inclusion levels across 81 Turkish provinces
between 2011 and 2016 (i.e. calculate the financial
inclusion indices) and to investigate the determinants
of the financial inclusion by using spatial econometric
models for Turkey. The paper is organized as follows. The
next part provides an overview of the contribution of
this paper to the literature. The data used for calculating
the financial inclusion levels across 81 Turkish provinces
and spatial models of this paper are presented in the
section Data and Methodology. The last section, which
follows the estimation results, is the conclusion and
discussion section.

2. Literature

2.1. Literature Review

Financial inclusion has been one of the most popular
topics for not only policymakers but also researchers.
When analyzing the existing literature, two issues
have come to the fore among scholars. One is how to
measure financial inclusion level, and the other one is
toidentify the factors associated with it. In the growing
literature, financial inclusion level is measured by using
an index of financial inclusion (IFI) and IFl is calculated
by considering various dimensions of the financial
inclusion. For instance, three dimensions (“accessibility”,
“availability” and “usage”) were embraced by Sarma
(2008). In a study, the financial inclusion dimensions
were classified again into three categories: “banking
penetration’, “availability of the banking services” and
“usage of the banking system” (Chattopadhyay, 2011).
Arora (2014) considered the dimensions named as

",
’

“procedures and cost”, “outreach”and “ease”and Gupte,

Venkataramani & Gupta (2012) captured these basic di-
mensions:“penetration and accessibility’, “usage”, “ease
of transactions”and “cost of transactions” Wang & Guan
(2017) calculated the IFl using two dimensions (“access”
and“usage”) in order to overcome biased results due to
multi-collinearity among the similar dimensions such as
“accessibility” and “availability” included in the related
literature. Details of our IFl calculations are provided in
the data and methodology section.
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As for the literature, whose aim is to determine the factors affecting financial inclusion, some of these few
studies are summarized in Table 1.

Table 1: Literature Review

. . Method of the
The Subject and Aim of | Independent or —
Author(s) . Study and Findings
the Study Control Variables .
Variables Used
Financial inclusion levels According to the results of the
o Income, telephone, 4
of the countries in the X study, the factors affecting the
. internet, gender, - ;
worldwide in 2011. . . financial inclusion levels of
Wang & ; literacy, the ratios ) ) o ,
This study attempts to ) Spatial the countries are individual’s
Guan . about banking, ! ) :
reveal which factors o . Regression income, education and use of
(2017) - ) Gini coefficient, o )
significantly influence communications equipment,
. ) unemployment, ) .
financial inclusion. financial depth and banking health
poverty
status.
Financial inclusion levels . Some findings of the study are as
. Some characteristic
of the Micro, Small and below:
) S features of i ! -
Medium Enterprises in () There is statistically weak
. . . entrepreneurs and ) :
Kairiza, Zimbabwe in 2012. . X evidence of female financial
. X . their enterprises, such ) o
Kiprono & | This study examines . Tobit and OLS exclusion in the formal
) ; ) as gender, age, marital ) ) ;
Magadzire the mutual interaction . Regression financial sector and (ii) Female
status, education level, )
(2017) between the gender o ) entrepreneurs are no less likely
initial capital, turnover, o )
of entrepreneurs and ! to be financially included in the
! . : profit and number of . .
financial inclusion. informal financial markets than
workers. :
their male counterparts.
The usage levels of ) According to the results, some
; . Urban population, age, ) ) :
) financial services across 7 important variables that explain
Al-Hussainy, . gender, household ) )
countries. ; ) Probit the having an account are urban
Beck, ) ) income, educational ) . ; .
! This study examines ) Regression and | population, age, being married
Demirguc- status, marital status, S .
: the effect of household Panel and being literate. In addition,
Kunt & Zia o unemployment, the ) ! : o
characteristics on the use ) Regression having a bank loan is positively
(2008) . ) ; number of people in ) :
of financial services. correlated with urban dwellings,
the household. : : .
household size, and being married.
Financial inclusion levels ) !
) According to the results; higher
of China and the other X ) .
v . income, better education, being
Fungdcova | BRICSin2011. ! . :
) ) Income, education, age, | Probit aman, and being older are
& Weill This study analyzes ! ) :
- . gender. Regression associated with greater use of
(2015) the financial inclusion .
. : formal accounts and formal credit
and determinants of its X .
Co in China.
indicators.
Financial inclusion levels )
. . Authors find that being a man,
) ) of 37African countries. . . :
Zins & Weill ; : Gender, age, income, Probit richer, more educated and older
This study examines the ; : : '
(2016) education. Regression to a certain extent favour financial

determinants of financial
inclusion.

inclusion.
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Author(s) The Subject and Aim of | Independent or gntz:m:r:: the Findings
the Study Control Variables oy 9
Variables Used
Fmanc:ql inclusion {evels According to the results; some
of the tribal people in X . .
. . . important determinants of tribal
Sahoo, Odisha state in India for ' . o
Pradhan & 2013 Income, education, financial participation are years of
T ) ) possession of private Logit Regression | education obtained by the head of

Sahu This study investigates ; . .

: . land, distance. household, size of privately-owned

(2017) the various determinants :

) o : land and total annual income of
of financial inclusion of the household
tribal households. '
The access levels to
ﬁnanc:gl services of the GNI, age, birth rate, According to the results; higher
countries around the : . : :
population, population, mobile phone penetration and
Honohan world. : ! U
: ) ) mobile phone Regression better institutions of governance

(2008) This study investigates . . )
the relationship between subscribers, illiteracy, are correlated across countries
fnancial access and inflation, institutions. with the new access series.
country characteristics.

Financial inclusion index ) ) )
. Rural population, According to the results, the socio-
. scores of the states in . . .

Chithra & India unemployment, economic factors, income, literacy

Selvam o income, literacy, Regression and population have a significant
This study analyzes the . L :

(2013) determinants of financial internet, phone, road, association with the level of
inclusion computer. financial inclusion.

Financial inclusion levels
of the selected African Mobile phone, GDP, According to the results; mobile

Andrianaivo countries from 1988 population density, phone development is strongly
through 2007. the quality of the ) positively correlated to financial

& Kpodar ) . Regression . )

(2011) In a part of this paper, legal environment, inclusion and better coverage of
authors investigate the geographical coverage bank branches enhance financial
determinants of financial | of bank branches. inclusion.
inclusion.

Financial access According to the results; authors

Kendall, indicators for countries GDP, population, find significant associations of

Mylenko & | across the globe in 2008. | inflation, Gini, phone ! deposit and loan penetration

) . Regression ) . )

Ponce Authors analyze the lines, road lines, with per capita income, physical

(2010) determinants of the absence of violence and financial infrastructure, and
financial access indicator. macroeconomic stability.
Financial inclusion level The empirical findings suggest

Uddin of Bangladesh during the that literacy rate is positively and

Chowahur period 2005-2014. Bank size, interest rate, | Dynamic GMM | age dependency ratio is negatively

& Islam Y| This paper is to identify GNl, inflation, literacy, and Quantile related to financial inclusion. Also,

(2017) the factors that determine | age Regression bank size has a significant impact
the level of financial on both deposit collection and
inclusion in Bangladesh loans.

Financial inclusion levels
Bozkurt of the countries in the Age, population, urban, According to the results; social,
Karaku ’& worldwide for 2011 and GNI, unemployment, Spatial banking and political factors
: 2014. education, internet, P ) play an important role in the
Yildiz ) i . Regression o )
(2018) Authors investigate the phone, political factors, determination of change in

spatial determinants of
financial inclusion.

banking factors

financial inclusion.
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Table 1 provides an overview of the studies, which
examined the determinants of financial inclusion. When
the studies in the literature are examined, the contri-
butions of our paper to literature are discussed below.

2.2. Contribution to the Literature

The focal point of this paper is Turkey as an emerg-
ing market. Though there are few studies on the
determinants of financial inclusion in the emerging
countries such as Africa (Zins and Weill, 2016), China
(Fungacova and Weill, 2015), Bangladesh (Siddik, Sun
and Kabiraj, 2015) and India (Kumar, 2013; Chithra and
Selvam, 2013; Yadav and Sharma, 2016), as far as we
know, we focus on Turkey for the first time. This paper
contributes to the literature not just because Turkey
is an emerging market but also because Turkey is a
Muslim? and candidate country wishing to join the
European Union (EU). As is known, candidate countries
need to be close to EU standards in many issues such
as social, political and economic. If Turkey can boost its
financial inclusion level?, it can get close enough to the
social and economic standards of the EU because of the
abovementioned possible positive effects® of financial
inclusion. Therefore, to apperceive the factors affecting
financial inclusion isimportant for Turkey to collaborate
with the EU. As regards Turkey’s religious structure,
the Muslim population in a country can be excluded
from the financial system because they are against the
interest (see, Mohieldin, Igbal, Rostom and Fu, 2011).
Demirgli¢c-Kunt et al. (2013) find that Muslims resort
significantly less to formal account than non-Muslims.
In this respect too, it will be again interesting to concen-
trate on Turkey. We believe that this paper is remarkable
and useful for researchers and policymakers because
we, in this study, decipher the factors explaining the
financial inclusion level in a Muslim candidate country
to the EU.

Although Yorulmaz (2013) previously has calculated
provincial IFl scores of Turkey for the years 2004 through
2010 by using three dimensions (penetration, availabi-
lity and usage); we, in analogy to Wang & Guan (2017),
calculated the IFI by using two dimensions (“access”
and “usage”) in order to overcome biased results due
to multi-collinearity among the similar dimensions.
We, for the first time, compute the IFl scores between
2011 and 2016 years for Turkish provinces with this
approach. Here, the determination of the IFl scores for
more than one period enables us to decipher the factors
influencing the IFl scores over time.

In the recent few studies, Wang & Guan (2017) and
Bozkurt, Karakus and Yildiz (2018) employed spatial reg-
ression models to define the drivers affecting financial
inclusion throughout the world. This paper, however,
employs spatial panel models in order to investigate
the determinants of provincial IFl scores in Turkey by
considering the role of spatial interactions on financial
inclusion.

We also detect a convergence in the distribution of
provincial IFl scores in Turkey due to the positive spillo-
ver effects of financial inclusion. This detection enabled
us to offer policy implications on how to attenuate the
disparity in the provincial financial inclusion level of
Turkey. Furthermore, thanks to this detection, thisissue
can draw more attention from scholars in the future.

Finally, we (apart from empirical literature) used
some novel variables such as“crime rate” and “tourism”
(see, section “data and methodology”).

3. Data and Methodology

3.1. Index of Financial Inclusion (IFI)

The graphical presentation of calculating the
IFI for a province is presented in Fig. 1. As is also
understood from Fig. 1, we, in analogy to Wang & Guan
(2017) and Bozkurt, Karakus & Yildiz (2018), considered
two major dimensions (“access”and“usage” of financial
services) when calculating the IFl scores across 81
Turkish provinces.

The IFI scores for 81 provinces in Turkey are cal-
culated in two steps by utilizing from the data of the
Statistical Reports of The Banks Association of Turkey.
For each province, the first stage is to generate and
calculate the dimension indexes and the second stage
is to compute the IFl scores by combining the related
dimension indexes®. This computing algorithm of IFI,
which is proposed by Wang & Guan (2016), is given in
detailinEq. 1,2, 3 and 4.

In the Eq. 1,“x"is the converted value of indicator j
(wherejrunsfrom 1 to n) for each province k. To convert
the indicator values, which are differed in terms of the
measurement and size, into the new values the range
from 0to 1, minimum and maximum values were stated
and then Eq. 2 was implemented. “w” is the weight of
each indicator j. The weight of an indicator j within
dimension “I” was calculated, by Eq. 3, as the ratio of
variation coefficient of the converted values in the
indicator j to the total of the variation coefficients of
allindicators within dimension“l”. Following computed
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the dimension indexes by Eq. 1; IFl of each province is
generated by Eq. 4 as the weighted mean of normalized
access and usage indexes. In the Eq. 4,"w"is the weight
of each dimension “I” (where “I” runs from 1 to 2) and
was calculated as the ratio of the sum of the variation

coefficients of all indicators in the related dimension
to the sum of the variation coefficients of all indicators
within both dimension. The summary of all indicators
in Fig. 1 is presented in Appendix A.

ACCESS DIMENSION USAGE DIMENSION
Indicators Indicators
Number of .
accounts at the Outstqndtr{g
ial deposits with
insti m{zz:z:r commercial banks
§ adults age 15+ per adults 15+ §°
S 9 =
< Thel? roportion of Outstanding 3
active customers L
. deposits with
banlil;z‘;};iclzzerg Z: commercial banks
adults age 15+ Access (% of GDF)
Index
Number of ATMs Ouisieradtig
er 100,000 loram ffrei
adflts a e’15+ commercial banks -
& per adults 15+ %"
2
Number of Outstanding §
commercial bank S
2 branches loans from ]
2 or 100.000 commercial banks
3 dplt 15+ (% of GDP)
S aauss age Index of
Number of ATMs Financial
2
per 1,000 km Inclusion The proportion of | x
Number of (IFI) checks used to g
commercial bank make payments to 5
branches adults age 15+ =
per 1,000 km’
Figure 1: Calculating the Index of Financial Inclusion
2 2 2 2 2 2
. . ' \/Wll(l_xll) +w[2(1—x12) +....+wln(1—x]n)
Index of Dimension I for Province k =1— 3 3 7 4]
\/(WII F Wyt Wln)
Actual Value of Province kj - Minimum Valuej
x . for province k = : —
P Maximum Valuej - Minimum Valuej ()
Coefficient of Variation .
I
W= . — 3)
g3 jCoefﬁment of Variation i
2 (1- A Ind )2+ 2 (1-U: Ind )2
i WAccess Index ceess index WUsage Index sage index
IFI for Province k =1— > > (4)
\/ (WAccess Index * WUsage Index)

Table 2 exhibits the IFl scores of 81 Turkish provinces
during 2011-2016°. According to Table 2, seven of the
top ten provinces are the cities (Istanbul, Izmir, Kocaeli,
Bursa, Aydin, Mugla and Yalova) in the west of Turkey
and Istanbul is the city with the highest IFI score for

all years. Ankara in the top ten is a province located in
central of Turkey while Gaziantep is in the southern east
and Antalya is in the southern west of Turkey. All of the
last ten is the cities in the east which have the average
IFl under the value 0.10.
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Table 2: Provincial IFI Scores in Turkey

Province

Rank Name 2011 2012 2013 2014 2015 2016 Rank Province Name 2011 2012 2013 2014 2015 2016
1 istanbul 0945 0938 0941 0951 0968 0979 42 Bilecik 0206 0200 0.197 0200 0.189 0.190
2 izmir 0.899 0867 0884 0871 0833 0850 43 Kirsehir 0.165 0.160 0.177 0.183 0.179 0.183
3 Kocaeli 0.747 0.756 0.735 0715 0716 0712 44 Corum 0.175 0.168 0.183 0.186 0.182 0.176
4 Ankara 0.718 0.706 0.698 0698 0704 0699 45 Aksaray 0.160 0.152 0.171 0.174 0.182 0.174
5 Bursa 0.585 0.584 0572 0573 0578 0594 46 Sinop 0.183 0.184 0.184 0.185 0.171 0.173
6 Yalova 0.540 0564 0537 0525 0545 0555 47 Osmaniye 0.132 0.148 0.148 0.153 0.164 0.171
7 Antalya 0488 0482 0495 0497 0498 0492 48 Kirikkale 0.161 0.170 0.162 0.167 0.163 0.169
8 Gaziantep 0373 0370 0406 0421 0425 0437 49 Karaman 0.153 0.143 0.167 0.164 0.162 0.169
9 Aydin 0405 0392 0395 0401 0407 0420 50 Tunceli 0.174 0.168 0.173 0.169 0.173 0.164
10 Mugla 0435 0420 0423 0425 0418 0416 51 Malatya 0.146 0.151 0.157 0.168 0.162 0.158
11 Tekirdag 0395 0397 0413 0409 0399 0410 52 Kutahya 0.156 0.170 0.156 0.157 0.154 0.157
12 Sakarya 0371 0386 0374 0368 0378 0387 53 Kastamonu 0.169 0.161 0.159 0.160 0.164 0.156
13 Hatay 0366 0366 0380 0385 0370 0377 54 Sivas 0.145 0.155 0.148 0.154 0.149 0.154
14 Adana 0373 0379 0381 0382 0370 0365 55 Kilis 0.112 0119 0128 0.132 0.158 0.153
15 Denizli 0324 0302 0342 0349 0349 0356 56 Elazig 0.143 0.144 0.149 0.164 0.157 0.153
16 Trabzon 0347 0329 0339 0338 0333 0341 57 Cankiri 0.142 0.130 0.132 0.145 0.142 0.152
17 Zonguldak 0373 0369 0355 0350 0337 0328 58 Kahramanmaras 0.118 0.115 0.138 0.142 0.139 0.150
18 Karabuk 0295 0302 0306 0322 0313 0311 59 Erzincan 0.143 0.143 0.139 0.140 0.139 0.146
19 Rize 0295 0309 0293 0288 0290 0299 60 Yozgat 0.121 0.140 0.134 0.142 0.134 0141
20 Edirne 0296 0297 0305 0307 0299 0298 61 Tokat 0.152 0.139 0.147 0.148 0.142 0.139
21 Balikesir 0300 0292 0296 0294 0291 0294 62 Erzurum 0.124 0.138 0.127 0.126 0.130 0.138
22 Samsun 0288 0.283 0296 0299 0289 0292 63 Nigde 0.139 0.137 0138 0.141 0.139 0.135
23 Eskisehir 0287 0293 0301 0299 0297 0292 64 Ardahan 0.096 0081 0.110 0.116 0.113 0.121
24 Mersin 0.288 0295 0299 0298 0293 0285 65 Igdir 0.095 0.101 0.113 0.126 0.117 0.120
25 Kayseri 0.265 0265 0276 0281 0268 0280 66 Diyarbakir 0.101 0.116 0.106 0.111 0.109 0.109
26 Kirklareli 0262 0253 0257 0264 0257 0257 67 Kars 0.092 0087 0.100 0.103 0.104 0.105
27 Ganakkale 0242 0239 0235 0241 0243 0251 68 Bayburt 0.121 0.134 0115 0.109 0.127 0.096
28 Bartin 0264 0250 0254 0256 0252 0251 69 Adiyaman 0076 0076 0.080 0.090 0.093 0.094
29 Isparta 0231 0226 0226 0222 0213 0249 70 Batman 0.090 0.107 0.087 0.091 0.089 0.084
30 Manisa 0237 0244 0231 0234 0238 0249 71 Mardin 0064 0086 0.075 0.075 0.080 0.083
31 Usak 0241 0230 0252 0259 0250 0244 72 Glmushane 0.100 0.092 0.103 0.098 0.093 0.082
32 Nevsehir 0239 0241 0246 0254 0250 0241 73 Siirt 0.054 0073 0066 0.068 0067 0.066
33 Dizce 0219 0224 0220 0223 0223 0221 74 Bitlis 0.069 0.094 0.069 0.064 0.064 0.066
34 Konya 0.198 0213 0207 0212 0211 0217 75 Sanliurfa 0.047 0065 0.056 0.058 0.056 0.058
35 Giresun 0211 0211 0201 0208 0202 0205 76 Hakkari 0.047 0049 0.046 0049 0.045 0.056
36 Ordu 0206 0202 0200 0207 0.198 0202 77 Van 0.050 0056 0.043 0.054 0.054 0.056
37 Amasya 0201 0206 0201 0210 0202 0.199 78 Bingal 0.038 0042 0.039 0.039 0045 0.048
38 Bolu 0212 0224 0208 0205 0207 0.197 79 Agri 0.033 0032 0.037 0038 0047 0.042
39 Burdur 0212 0209 0204 0.199 0201 0.196 80 Sirnak 0.060 0073 0.057 0.049 0055 0.041
40 Afyonkarahisar  0.183 0.168 0.180 0.188 0.186 0.191 81 Mus 0012 0025 0016 0017 0020 0.022
41 Artvin 0.191 0.183 0.189 0.194 0.191 0.190 Average 0235 0236 0238 0240 0238 0244
Notes:

1) The provinces are ranked with respect to IFl scores in 2016. An IFl value of 1 signifies a perfect financial inclusion level and 0 a terrible
financial inclusion level. 2) Average = The mean of IFl values belonging to 81 Turkish provinces.

Looking at Table 2, at the first blush, we can see two
things. First, the provinces in the highest (lowest) IFI
category are generally high (low) income provinces. Se-
cond, the provinces with similar IFl values are clustered
geographically (also see, Fig. 2). The first column in Fig.
2 details the spatial distributions of IFl values’. Central
Anatolia region (except; Ankara, Eskisehir and Kayseri

which are in the high IFl class, and Nigde, Yozgat and
Cankirt which are in the low IFl class) and its west are
generally in the medium IFl class during 2011 to 2016.
The low-IFI provinces are spatially aggregated in the
eastern region of Turkey; however, the provinces with
high IFl scores are generally clustered in Marmara regi-
on as well as in the both the western and the southern
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coastal regions of Turkey. Furthermore, the port cities
in the Black Sea coast (such as Rize, Trabzon, Samsun,
Zonguldak and Bartin) have also high IFl scores. When
considering that the most cities in the western and

southern coastal regions are major tourism cities
and the port cities in the Black Sea coast have a large
commercial volume, it can be alleged that high financial
inclusion is associated with good economic conditions.

Spatial Distributions of IFI The Moran scatter plots LISA Cluster Maps
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Figure 2: Geographic Distributions and Spatial Statistics of Provincial IFI Scores
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3.2. Methodology

The empirical analyses are fulfilled with annual IFI
values of 81 Turkish provinces for 2011-2016 periods
by employing spatial panel data models. Spatial panel
data models are more illuminating than the mainstream
panel model (Elhorst, 2010). One of the advantages of
the spatial panel models is that it can be used eveniif the
assumptions of classical panel models are invalid. The
other advantage of it is to create more robust estimates
thanks to controlling the spatial interdependency
and heterogeneity. As it will be revealed in the next
section, we detect strong spatial spillover effects and
heterogeneities in our IFl data during 2011 and 2016
and so we utilize spatial panel data models in order
to manifest what factors have an impact on provincial
financial inclusion in Turkey.

There are different spatial panel models. These are
Spatial-Autoregressive model (SAR or SLM) in Eq. 5,
Spatial error model (SEM) in Eq. 6, Spatial Durbin Model
(SDM) in Eq.7 and Spatial-Autoregressive with Spatially
Autocorrelated Errors model (SACM) in Eq. 8.

n K

log(IFI,) = pY W, log(IFL,)+ Y B, log(X,,) +&, (5)
j=1 k=1

log(1F1,) = Zﬂk log( k,,)+ﬂzW,,Uu +&, (6)

n n K
log(IF1,) = p "W, log(IFI, )+Zﬂk log(X,,,) Z W,0,log(X,)+¢, (7)

= j=1 K

log(fFl,,)=pZWlog(lF )+Zﬂk log( kl,)MZW‘,u‘ﬁs

j=1

In the equations 5, 6, 7 and 8, “i" refers to the prov-
inces; “t"represents the period from 2011 to 2016;“log”
indicates the logarithm of variables; IFI expresses the
annual IFl scores for 81 provinces; X is an n x k matrix
of explanatory variables; “¢”is error term and; W is the
spatial weight matrix, which is established accordlng
to the concept of Queen Contiguity (Lesage, 1999),
rendering relations of proximity between provinces
“i”and “j". ZW,, log(/F1,) is a spatially lagged dependent
varlable anld parameter £ depict the direct spatial
spillover effect of IFl scores. ZWU is spatially correlated

error term and parameter A depicts the spillover effect
between the unobserved provincial characteristics that
may influence the IFl scores. Finally @i‘ﬁm log(X,,) is a
spatially weighted explanatory variable and parameter
0 reflects the effects of average-neighbour values of the
explanatory variables. On the other hand, ZW log(IFI )
controls spatial connections between dependent vari-
ables, ZW v, controls a p055|ble spatial autocorrelation
in error terms and HZZW log(X,,) controls spatial inter-
dependencies between |Independent variables in order
to attain robust findings on the spatial determinants of

financial inclusion.

3.3. Other Variables

In this paper, we made an effort to use the indepen-
dent variables in the related empirical literature (see,
Table 1). However, due to the impossibility of obtaining
the data related to the variables in the literature, we only
used the variables available for 81 Turkish provinces.
Also, we (apart from empirical literature) used two
novel variables such as “crime rate” and “tourism”. Car-
rillo-Hidalgo & Pulido-Fernandez (2019) state that the
growth of tourism has stagnated in financially excluded
areas and international financial institutions advocate
the promotion of tourism in the fight against financial
exclusion.We also take into account the variable “crime
rate”. Crime rate may affect positively financial inclusion.
Arun & Kamath (2015) emphasize that lower crime
rate hinders the usage of the payment products (i.e.
financial inclusion) and increases cash preference. For
the variable of “crime rate”, which denotes the ratio of
convicts received into prison by type of crime to the
adult population, we considered some selected types
of crime (exaction, robbery, damage to property, threat
and hurting) and excluded the type of swindle crime.
Because this crime type includes both digital and
non-digital crimes and it has a bilateral effect on IFI.
For example, while non-digital swindle is expected to
affect positively the usage of payment products, the
digital swindle is expected to affect negatively it.

The descriptive statistics and explanations of all exp-
lanatory variables in this paper are reported in Table 3.
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Table 3: Explanatory Variables

Variable Description Mean SD Min Max
GDP Log of GDP per capita. 4255 0168 3786 4725
Poverty Log of poverty rate (by 60% of the median income). 1233 0.063 1.012 1.374
Unemployment Log of unemployment rate as % of total labor force. 0908 0.182 0393 1505
Inflation Log of inflation rate. 0912 008 0707  1.081
Tourism Log of the average number of overnights of foreign tourists. 4137 1249 O 7.797
Female Log of female population rate as % of population. 1695 0009 1623 1707
Urban Log of urban population rate as % of population. 1849  0.112 1.541 2
) ) 0
Married Log of the rate of the married population as % of the adult 1708 0030 1657 1841
population.
Internet Log of the raFe of total (Mobile + fixed) broadband subscriptions as 1794 0161 1348 2126
% of population.
. - 0
Phone Log of the.rate of total (Mobile + fixed) telephone subscriptions as % 5095 0,055 1013 2299
of population.
Education Log ofthe share of bachelor, master and PhD graduates in adult 1088 0111 0751 1 441
population.
Literacy Log of the literacy rate as % of the adult population. 1976 0011 1.947  1.9%
Crime Log of the number of prisoners because of specific crimes per 0981 0287 0118 1407

10,000 adults.

Notes: 1) The statistics are generated from the panel data set over the period 2011-2016 for 81 Turkish provinces. 2) All data were

obtained from the Turkish Statistical Institute.

4. Preliminary Analyses

4.1. Regional Financial Inclusion Inequality

The average IFl scores of 81 Turkish provinces, as
shown inTable 2, increased from 0.235 to 0.244 betwe-
en 2011 and 2016. However, IFl scores did not achieve
growth uniformly throughout the regions: the east and
middle regions experienced generally a bigger positive
change than the West (see, Fig. 3).

Fig. 3 concentrates on the natural-logarithmic vari-
ations of the IFl values in Turkish provinces®. According
to the details of Fig. 3 (for In change 2011-2016), the
province with the highest variation is the Mus with an
increase of 57% and the eight (Mus, Kilis, Mardin, Agri,
Igdir, Ardahan, Bingdl and Adiyaman) of the top ten
provinces in the high-change group are in the eastern
of Turkey. Considering low-change group (for In change
2011-2016), five (Bolu, Burdur, Kastamonu, Bilecik and
Zonguldak) of ten provinces are in the western of
Turkey. From a different standpoint, the growth in the
IFI values from 2011 to 2016 of three (izmir, Kocaeli and
Ankara) of the top five cities is negative (Table 2). IFI
values belonging to five (Siirt, Sanlurfa, Bingdl, Agriand

Mus) of the last ten in Table 2 showed an increase by
more than 20%, and the scores of the two cities (Hak-
kari and Van) also increased by more than 10%. If we
reclassify the provinces with respect to the changesin
IFl, we will see that 27 (26) of the top (last) 40 provinces
in Table 2 enter the last (top) 40.

While the clustered IFI values in the first column
of Fig. 2 suggest the regional IFl inequality, at first
glance of Fig.3, we can observe convergence in the
provincial IFl scores and so a decrease in the regional IFI
inequality over time. In other words, we can see some
underdeveloped provinces strive to catch up with the
most developed regions in terms of financial inclusion.

We, in this section, perform two main convergence
ordivergence analyses (“beta”and“sigma”) to verify the
aforementioned catching-up process of the provincial
financial inclusion in Turkey. The results of “beta” con-
vergence analysis are reported in Table 4. The results
from the System GMM Estimation and Fixed Effects
Panel Model show convergence in the financial inclu-
sion levels. According to the System GMM, provincial
financial inclusion levels converged by 68% for the
entire period of 2011-2016.
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Figure 3: Geographic Distributions and Spatial Statistics of IFI Growth

Table 4: Beta and Sigma Convergences of Provincial IFl Scores

Beta Convergence Sigma Convergence (1) Sigma Convergence (I1)
Variable System  Fixed Effects Panel System Fixed Effects
GMM Model GMM Panel Model Year MMR cv RMD
Y 0.2193 -0.0824° -04305° -0.0669° 2011 75617 0.765 0.270
[0.1749] [0.0310] [0.1230] [0.0319] 2016 44303 0.737 0.262
-0.6825° -0.8909° -00217 -0.9099° ror mer a0
P 02215] [0.0478] [0.0431] [0.0492] Change -41% 3% 3%
R? 0.80 0.79 Notes for Sigma Convergence (ll):
ESitisific 32504 315572 1) Here, there are Well-knovvr] three sigma
Wald Test (CP 06 p convergence measures: maximum-minimum
ald Test (ChF) - : ratio (MMR), the coefficient of variation (CV) and
Sargan Test 12.98 13.25 relative mean deviation (RMD). These measures
and P-value (0.112) (0.152) of inequality in income (Wahiba, 2014; Shankar
AR(1) -2.13 -1.92 and Shah, 2003) are fitted to detect the
and P-value (0.033) (0.055) inequality in financial inclusion levels. 2) MMR
1.09 = (F1 i / P ) 3) CV = (Standard
(0.275) Deviation of IFI's) / (Arithmetic Mean of IFI's)
AR(2) 0.50 o N _
and P-value (0.614) 4). RMD=(1/2TFT) [(1/N)Zi:1 \ml--m\] Where N is the
number of countries and JFTis the arithmetic
mean of IFI’s.

Notes: 1) Beta convergence is estimated by the equation Y, {=o:+v'Y; ¢_y+ B In(IFL; ¢_; y+u; 1. Where Y is, In(FY; (/TFI ;) ptis standard

error term, a is the constant term and (3 is beta convergence parameter. Sigma convergence (1) is estimated by the equation.

Yig =0t vYipy B ¢ /L D4y T where y is [(In(IF, , /TFy) - In(FY; ) /TFT¢_1)] and IFIy is the arithmetic mean of IFI's in time t. For
both approaches, a statistically significant negative (positive) beta parameter supports the convergence (divergence) hypothesis. 2) For
system GMM, the Sargan tests of over-identifying restrictions do not reject the H; of the valid instruments. Also, statistically significant AR(1)
and insignificant AR(2) test results show that the second differences of residuals are not serially correlated while there is a first-order serial
correlation. Finally, Wald test statistics confirm that all models are statistically significant. 3) (* and ®) symbolize statistical significances at the
1% and %5 levels.
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As for the“sigma” convergence (1) analysis (see, Table
4), there is a provincial financial inclusion convergence
for Fixed Effects Panel Model. However, for system GMM
estimation, the negative beta coefficient, showing a
convergence, is statistically insignificant. In spite of the
fact that we cannot mention a clear sigma convergence
based upon the regression analyses; the results of “sig-
ma” convergence (ll) analysis (see, Table 4) confirm the
presence of provincial financial inclusion convergence.
The drops in the MMR, CV and RMD, which are used
as the measures of “sigma” convergence, imply the
regional convergence and the reduction in inequality
in provincial financial inclusion levels.

Investment incentives in Turkey may have animpor-
tant role in the aforementioned convergence process
in the provincial financial inclusion levels. Incentive
system in Turkey aims to provide economic and social
developmentin the less developed regions (especially,
in the eastern and southeastern cities of Turkey). This
purpose also helps the decreasing inequities in IFl sco-
res because these regions are underdeveloped regions
in terms of financial inclusion.

4.2, Spatial Dependence of Provincial IFI
Scores

Global Moran’s | is a frequently used coefficient in
the related literature (Moran, 1950; Guillain et al., 2006;
Baietal., 2012; Lottman, 2012), and in this direction, we
first calculate the Global Moran’s | coefficients for both
the levels and changes in the IFl scores by Eq. 9 (see,
Fig. 2 and Fig. 3) to examine the existence of the spatial
spillover between provincial IFl scores.

Zn:Zn:VV;j(xi _)_C)(xj _f)

I=n 9

ii”@i(%—f)z

i=1 j=I i=1

Where nis the number of spatial units which equals
to 81 in our paper.“x”is the observations of the spatial
unit“i’an”j’, X isthe average value of “x”". In this paper,
”Wij"is the spatial weight matrix established according

to the concept of Queen Contiguity (Lesage, 1999).

The middle column of Fig. 2 depicts the annual
Moran’s | coefficients from 2011 to 2016, whose values
arein between 0.43 and 0.45 and statistically significant
all at 1% level. These significantly positive coefficients
for each year approve the existence of a strong and
positive spatial spillover effect in provincial financial
inclusion levels. That is to say, the IFl value of a province
moves in the same direction with the IFl values of its
neighbour provinces, and so IFl scores of contiguous
provinces in Turkey are generally similar to each other.
However, this similarity may not be valid in all provinces
because Global Moran’s | coefficient only summarize
overall tendency. According to the Quadrant | (upper
right) and Ill (lover left) of scatter plots in Fig. 2, IFI scores
of most provinces (totally 56) are similar each other for
all years but some provinces (totally 25) in Quadrant Il
(upper left) and IV (lower right) are spatial outliers and
have negative spatial autocorrelation. The Moran scat-
ter plots in Fig. 2 show the dispersions of “local”Moran
| coefficients for each province and enable us more to
elaborate on the spatial spillover effects. The each of six
Moran scatter plots in Fig. 2 consists of four quadrants
and Quadrant | and Il exhibit, for each province, the
presence of positive spatial spillover and regional he-
terogeneity (i.e. regional aggregation) in provincial IFI
scores. Asan example, in 2016, 22 provinces in Quadrant
| (34 provinces in Quadrant Ill) are provinces with high
(low) IFI scores surrounded by provinces with high
(low) IFI scores. LISA cluster maps in Fig. 2 show only
statistically significant (at 1% and 5% levels) regional
heterogeneity of the provincial financial inclusion
in Turkey. Cluster maps of all years illustrate that the
cities in the west are the members of high aggregation
region, where provinces have high IFl score together
with their neighbours. However, the cities in the east
are the members of LL region where cities with low IFI
scores have neighbours with low scores. Manisa is a
differentiated city in 2013,2014 and 2015 because it has
the lower scores (0.231, 0.234, and 0.238, respectively)
than its neighbours with higher scores (for example, the
score of Balikesir is 0.29 in the related years).

Fig. 3 exhibits Moran’s | statistics, the scatter plots of
local Moran’s | coefficients and LISA cluster maps of the
changes in provincial IFl scores for both all periods and
two sub-periods. The summary of this spatial statistics
is as Table 5.
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Table 5: Summary of Spatial Statistics in Figure 3

First Sub-Period

Second Sub-Period

Spatial Statistics All Period
(2011-2016) (2011-2013) (2014-2016)
The coefficientl"is 0.16 at 1%  The coefficient“l"is 0.20 at 1% ;hdeisai?:ﬁCl%nstiti‘v(lesso'gfila|
Global Moran’s | level, indicating positive spatial level, indicating positive spatial i gp € 5P
. : spillover, but statistically
spillover. spillover. S
insignificant.
OREelEind anql . mdUd? Quadrant I and lllinclude totally ~ Quadrant | and Il include totally
totally 59 provinces having : : " X : "
L B ) 57 provinces having positive 49 provinces having positive
positive spatial spillover. . : o . : o
B spatial spillover. Totally 24 cities spatial spillover. Totally 32 cities
Totally 22 cities in Quadrant ; : : .
Scatter Plots i . in Quadrant Il and IV are spatial in Quadrant Il and IV are spatial
Il'and IV are spatial outliers ! i : :
. . outliers and have negative outliers and have negative
and have negative spillover. : . X .
! spillover. These findings reveal a  spillover. These findings reveal a
U=l elieplen s psiee strong regional heterogeneit strong regional heterogeneit
regional heterogeneity. 9reg 9 Y 9reg 9 Y
:I—i;;u;;iso?#eurrizlnlétlocated HH clusters are mainly located in - HH clusters are mainly located in
Cluster Maps Y the east of Turkey (at statistically  the east of Turkey (at statistically

statistically significant at 1%
and 5% levels)

significant at 1% and 5% levels).

significant at 1% and 5% levels).

Considering the explanations in Table 5, it is
distinguished that the change in provincial IFl values
is affected in the same direction by the change in IFI
values of its adjacent provinces and the eastern cities
contribute to the decrement of disparities in provincial
IFl in Turkey.

5. Estimation Results

5.1. Spatial Panel Model Selection

In this subsection, specification tests are applied to
choose the best suitable spatial panel model, because
we thus far have demonstrated strong spatial spillover
effects and heterogeneities for both the levels and
changes of provincial IFl scores in Turkey. After iden-
tifying spatial spillover effects in the data, choosing of
the best suitable model is crucial to avoid biased results
and estimates. Following LeSage and Pace (2009), the
SDM in Eq. 7 is first estimated and then Specification
Test (chi2) is used to determine which model is the best
fit for our panel data (Belotti, Hughes & Mortari, 2016).
If the results of the specification tests indicate 8 =0, the
best model is SLM. If the results of the tests indicate 6=
-pB, the best model is SEM. If the results indicate 6 0

and 6= -p, the best suitable model is SDM. The results
of specification tests given in Table 6 reveal that the
best appropriate spatial panel modelis SDM (or SACM)
as compared to SEM and SLM. For our data set, SDM is
also more feasible than the SACM in accordance with
the smallest information criteria “BIC” and “AIC” (see,
Table 6).

Another choice favoured to determine the best
model is to use the Lagrange multiplier tests (Anselin,
Le Gallo, and Jayet, 2008). These tests are used to make
a choice among the SACM, SLM and SEM models. The
null hypothesis of the LM test for SEM states that there
is no spatial autocorrelation in the error term (A=0) and
the null hypothesis of the LM test for SLM states that
there is no spatial autocorrelation in the dependent
variable (p=0). Table 7 presents the LM test results and
its robust forms, which strongly reject the above two
null hypotheses (that is, the terms A and p are different
from 0). The results of the LM tests in Table 7 reveal that
the best appropriate spatial panel model is SACM (or
SDM) as compared to SEM and SLM. However, as we
said before, SDM is more feasible than the SACM for
our data in accordance with the smallest information
criteria“BIC” and "AIC" (see, Table 6).
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Table 6: Results of Specification Tests (chi2)

| ] i 1\ Vv
A-Results of the SDM;
R? 0.6317 0.6109 0.6436 0.6277 0.6146
[0} 0.21202 0.20582 021762 0.1960* 0.23072
B- Results of H, for SLM
Chi? 34.79° 40.122 31.692 33.63° 46.29
H,: Reject Reject Reject Reject Reject
C-Results of H, for SEM
Chi? 34.692 39.402 31.812 33.982 44462
H,: Reject Reject Reject Reject Reject
Selected Model SDM SDM SDM SDM SDM
AlC for SDM -2276.852 -2281.783 -2286.779 -2282.457 -2296.152
AlC for SACM -2264.571 -2264.661 -2274957 -2270.655 -2272.519

Notes: Section A shows the statistics of SDM in Eq. 7 and results of hypotheses H : © = 0 for Spatial Lagged Model in section
B and also results of H : 6 = -p for Spatial Error Model in section C are reported. If both H; is not accepted, the best model is
the Spatial Durbin Model due to the lowest AIC and BIC.

Table 7: Results of Specification Tests (LM)

| ] 1l 1\ \'
Results of H, for SEM
LM 37.8122 47.8962 58.309? 57.6142 83.6622
LM robust 54.9942 61.860* 74.9702 74.0192 104.8712
H,: Reject Reject Reject Reject Reject
Results of H for SLM
LM 257192 11.8992 13.5392 13.3372 15.9722
LM robust 42.900* 25.862° 30.2012 29.7412 37.1812
H,: Reject Reject Reject Reject Reject
Selected Model SDM SDM SDM SDM SDM

Notes: The table shows the results on spatial dependence in OLS regression. (¢, ® and <) symbolizes statistical significance at

1%, 5% and 10% levels, respectively.

" u

“Gdp”, “Poverty’, “Unemployment”, “Inflation” and
“Tourism”variables in this paper could not be estimated
in the same model due to the potential multicollinearity
problem.Therefore, these variables are estimated in the
separate models. In Table 6 and 7, column | provides
the test results for the regression equation with “Gdp’,
column Il with “Poverty”, column Ill with “Unemploy-

ment”, column IV with “Inflation” and column V with
“Tourism”. For each regression equation, the best spatial
panel model is SDM.

In this paper, three types of SDM have been emp-
loyed. One of those is the pure SDM in Eq.7 which is
selected by LM tests and is used due to the detection
of strong spatial spillover effect and heterogeneity in
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the dependent variable. One type is the dynamic spatial
Durbin model (DSDM) in which the time-lagged values
of the variables log(IFI;, ) are included as the indepen-
dentvariables into the pure SDMin Eq.7 (Debarsy, Ertur
and LeSage, 2012; Arcuri, Brunetto and Levratto, 2019).
DSDM can solve two important issues: (i) the serial
dependence between observations of each unitin time
and (ii) the presence of unobservable time-invariant
specific factors (Arcuri, Brunetto and Levratto, 2019)
and is generally estimated by Maximum Likelihood
(ML) approach or Quasi-Maximum Likelihood (QML)
estimator (Lee and Yu, 2010). ML (or QML) estimator
provides more consistent and effective estimates than
the Least Square approach. However, the ML can also
lead to inconsistent estimates for the models with
the endogeneity problems. To cope with the possible
endogeneity problems® in the models, we also esti-
mated the DSDM via System Generalized Method of
Moments estimator (SYS-GMM) proposed by Arellano
and Bover (1995) and later developed by Blundell and
Bond (1998).

5.2. Model Results and Discussion

Table 8 shows the results of all SDM to display the
impact of selected factors on provincial IFl scores.
According to all SDM’s, the spatially lagged dependent
variable (p) is significantly positive at 1% level. This
finding evinces that our spatial panel models have stri-
ctly endogeneity problems because of the significant
spatially lagged dependent variabIes”Wiong(IFI")”as an
explanatory variable. Because coefficient “p” denotes
that the financial inclusion levels of the neighbouring
provinces affect the IFI score of the province in the same
direction. Accordingly, the financial inclusion level of
that province also has an influence on the IFl score of

another neighbouring province. In brief, the IFl score of
a province is interdependence with the IFl score of ot-
her contiguous provinces. Additionally, there may be a
relationship between dependent variable IFl and other
independent variables (such as GDP and inflation) in
two-way, as with the variable “Wijlog(IFIit)". For example,
the increasing financial inclusion could affect positively
GDP of the provinces as well as financial inclusion is
affected GDP. In addition to these, our dynamic models
may have also the endogeneity problems through a
possible correlation between the time-lagged values
of the variable ”Iog(IFIit)” as an independent variable
and the error term.

In the light of all the facts mentioned above, we
think that the choicest estimation technique is the
DSDM via SYS-GMM. This spatial panel technique,
which presents the results of the estimations obtained
by the SYS-GMM, allows us to gain more robust and
reliable estimates by dealing with the crucial problems
such as regional heterogeneities, spatial dependences
and endogeneity issues. For this reason, only findings
related to the DSDM via SYS-GMM will be interpreted.
However, Table 8 renders estimation results for pure
SDM and DSDM too in order that the results can be
checked by readers.

According to the SYS-GMM results in all columns
of Table 8, the time-lagged IFl scores have a positive
and significant impact on the current IFl scores. This
autoregressive parameter values lie between 0.42 and
0.56 and indicate that there is a regional conditional
convergence'?, even as the impact of neighbouring IFl
values on IFl is controlled. Conditional convergence
implies that cities converge towards the same IFl values
and IFlvalues are becoming more similar across regions.
This situation is consistent with our previous findings.
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The coefficients of the spatially lagged dependent
variable, which lie between 0.16 and 0.21, reveal the
significant impact of neighbouring IFl scores on the
provincial financial inclusion levels. Coefficient”p”, whi-
ch show the developments in the provincial IFI scores
are influenced by their spatial interdependence, also
proves that provincial financial inclusion convergence
is not only a “temporal” process but also a “spatial”

process (Bouayad-Agha and Vedrine, 2010).

Variables of “unemployment”with coefficient-0.124
and“married” with coefficient -3.334 have the negative
and significant effects on provincial IFl scores in Turkey.
The negative effect means that financial inclusion
has grown in provinces experiencing a decrease in
unemployment and the married population rate. The
reduction in the unemployment rate may allow the in-
dividuals to interact more with the banks by increasing
both the income and the expenses of them. Thus, it
is expected that the decrease in the unemployment
rate will have a positive impact on IFl scores. Variable
of “married” becomes statistically significant after
controlling for the variable of “poverty”. The results
obtained on the proportion of the married population
may be explained by the economic violence against
women that exists in Turkey. Economic violence is the
use of economic resources and money as the tools of
sanctions, threats and control over women. Economic
violence behaviours includes situations such as not
to allow the married woman to work, to confiscate
her salary, income and possessions, to give away
little money, to take away the freedom of spending
money, not to give information about family savings,
income and expenses, to decide on economic matters
concerning the family without taking the opinion of
the woman, to refuse to accept her contribution to the
home economy (Fawole, 2008). In a study conducted
on 300 married women who applied to the psychiatry
policlinic of Cumhuriyet University, it was determined
that 32% of women aged 16-29 years were exposed
to economic violence. (Kocacik and Dogan, 2006). In
addition, the probability of leaving a job is higher for
women in Turkey for the reasons such as marriage and
children (Giirkan and Cosar, 2009). This being the case,
the increases in the rates of marriage have the effect
of decreasing the provincial IFl scores because of the
social structure of Turkey (i.e., because of the exclusion
of married women in Turkey from the financial system).

With respect to the variables with positive influence,
we see that the variables of “urban” (0.381), “tourism”
(0.022), “inflation” (0.201), “education” (1.014 - 1.461)

and“crime” (0.158 — 0.309) have an impact on IFIl. More
clearly, if the urban population rate, the number of
overnight stays of foreign tourists, inflation rate, the rate
of the population with a university or more degree and
crime rate in a province increase, the IFl score of that
province will increase. Increases in the accommodation
of tourists may have increased provincial IFl scores by
extending the facilities such as bank branches and
ATMs facilitating access to the financial system. The
findings on crime rates support what we say about it.
As we said previously, higher crime rate promotes the
usage of the payment products (i.e. financial inclusion)
and decreases cash preference. Arun & Kamath (2015)
emphasize that lower crime rate hinders the usage
of the payment products (i.e. financial inclusion) and
increases cash preferences. The education level, as one
of the demand factors, is likely to greatly impact the
access to and usage of finance (Wang & Guan, 2017).In
this direction, we detect that the well-educated people
positively influences the IFI scores of the provinces.
Variable of “urban” becomes statistically significant
at the 10% level after controlling for the variable of
“poverty”, which implies that an average increase of
1% in the urban population rates leads to a raise of
0.3% in the IFl score. As for the variable of inflation, al-
though one study (Evans and Adeoye, 2016) concluded
that inflation has an insignificant impact on financial
inclusion, this paper concluded that an increase in the
general level of prices raises the levels of the provincial
IFl. In general, the investment decisions are negatively
affected during the inflationary periods due to the
high discount (or interest) rates. High interest rates
also affect credit demands negatively. In spite of this,
when interest rates are raised, people tend to choose
deposits as their investment asset, since it has a lower
risk (Setiawan, Wati and Putu, 2019). At this point, the
reason for our results on inflation may be those who
want to protect the purchasing power of money. These
people may have increased provincial IFl scores by uti-
lizing the banking products and services more in order
to invest in TL or foreign currency deposits (especially,
inflation-indexed deposits) or to buy gold.

Although the variable of “phone” is not significant
for GMM, it was found to be significant in the other
two models. The positive effect of this variable on IFl
indicates that an increase in the rate of total (Mobile
+ fixed) telephone subscriptions is associated with
a boost in IFI scores of Turkish provinces. Telephone
infrastructure isamong the necessary elements for the
use of telephone banking. Telephone banking makes
it possible to benefit quickly and easily from almost all
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of the services provided by a bank branch, regardless
of time and place. In this case, the increases in the
number of telephone users in the provinces may have
(i) directed the community to the telephone banking,
(ii) incorporated into the financial system and (jii) af-
fected IFl scores positively. Similar to our study, Kendall,
Mylenko, and Ponce (2010) use fixed line density as a
measure of the development of physical infrastructure
and found that it is positively associated with financial
inclusion.

6. Conclusion and Discussion

There are empirical studies which investigate the
factors leading to the financial inclusion of countries.
However few papers have examined thoroughly
the effect of spatial interactions on local financial
inclusion levels. In this paper, we compute IFl scores
representing financial inclusion levels of 81 provincesin
Turkey — which is an emerging economy and a Muslim
candidate country to EU - for each year by using panel
data between 2011 and 2016 and then detected the
determinants of provincial financial inclusion levels by
benefiting from spatial regression models via System
GMM estimation. The reason why this paper adopted
spatial models is that the existence of spatial spillover
and heterogeneity in provincial financial inclusion was
detected by utilizing LISA analyze and Global Moran'’s
| statistic.

According the results of DSDM via SYS-GMM, which
cope with the possible endogeneity problems and
holds in check spatial connections both between de-
pendent factors and between independent variables,

" ou

“unemployment’, “urban’, “tourism”, “married’, “edu-
cation’, “inflation” and “crime” variables have a strong
impact on provincial financial inclusion levels positively
or negatively. However, the variable of “phone” has a
weak and positive effect on the provincial IFl scores.
We also confirmed the convergence in the distribution
of provincial financial inclusion by examining the
spatial patterns of IFl scores for the period 2011-2016.
Considering results on convergence, the eastern cities
contribute to the decrement of disparities in provincial
IFl in Turkey.

Our findings on the factors affecting provincial
financial inclusion level provide useful information for
policymakers and enable us to make some implications.
For instance, to contribute to their provincial IFl scores
and so provide a more convergence in provincial IFl
scores, local administrators of the provinces with
low IFl scores should try to augment the number of

married women joining in the financial system. For
this, firstly economic violence should be prevented,
the educational level of society should be increased,
employment opportunities of married women should
be increased and working conditions should be facili-
tated. Of course, all of these should also be done across
the country. Apart from these, the tourism potentials of
the provinces should be determined and the number
of provinces that attract tourists should be increased
by making necessary studies. Such an effort can also
contribute positively to the provincial IFl scores by
reducing unemployment. In addition, the cities with
low financial inclusion level should improve the level
of education (especially, financial literacy) of their
society, especially women, students and rural residents.
Because women, students, the unemployed and rural
residents are the most disadvantaged in both financial
literacy and access to financial services (Glingen, 2017).
Local administrators can cooperate with the relevant
departments of universities to increase the financial
literacy level.

Considering LISA analyze and Global Moran’s |
statistic, we found that IFl value of a province moves
in the same direction with the IFI values of its neigh-
bour provinces and IFl scores of contiguous provinces
in Turkey are generally similar each other in other
words there is regional heterogeneity of the provincial
financial inclusion in Turkey. As we have noted before,
IFI scores of cities are influenced not only by their
own characteristics but also by the characteristics of
surrounding cities. According to these findings, we
can highlight two issues. Firstly, being border to any
of the advanced cities will make easier the solving the
problems about financial inclusion for provinces with
low IFI scores. Second, decisions of decision makers
(such as governor or mayor) influence not only finan-
cial inclusion level of their own province but also the
levels of surrounding provinces. Therefore, developing
collaboration between the border cities may provide
more financial inclusion across Turkey. This is another
policy implication of this paper.

Finally, because of the insufficient level of studies
done on this issue in emerging economies, assiduous
researchers can focus attention on how spatial inte-
ractions can be used to increase provincial financial
inclusion levels in other emerging countries. Also,
researchers can investigate the effect of digital swindle
as a novel variable on IFI. Lastly, for Turkey, it may also
be interesting to examine the interactions of IFI with
the variables such as GDP and Inflation by using Panel
VAR models.
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APPENDIX

Appendix A: Summary of Indicators Composing the IFl (Data from 81 Turkish Provinces)

Std.

Dimension Indicator Max Min cv Wi
Dev.
Number of accounts at the financial institutions per adults
age 15+ 3.37 091 0.2527 04894 0.0947
The proportion of active customers having internet
“Access” banking account to adults age 15+ 0.25 0.05 02435 06911 01337
Dimension Number of ATMs per 100,000 adults age 15+ 11434 16.74 0.2558 0.6336 0.1226
2011 1
(. ) Number of commercial bank branches per 100,000 adults 02240 0.5345 01034
age 15+ 27.19 478
Number of ATMss per 1,000 km? 1554.08  4.06 02124 14285 0.2764
Number of commercial bank branches per 1,000 km? ~ 545.23 1.40 0.2103 13902 02690
Outstanding deposits with commercial banks per adults
15+ 2967459 1251.79 0.2451 0.7400 0.2477
“Usage” Qutstanding deposits with commercial banks (% of GDP) ~ 85.47 9.00 0.2502 0.6360 02129
Dimension  Outstanding loans from commercial banks per adults 15+ 2411096 1707.81 02188 06217  0.2081
(2011) Outstanding loans from commercial banks (% of GDP) 59.98 12.28 02141 04439  0.1486
The proportion of checks used to make payments to adults 02299 0.5460 01828
age 15+ 0.46 0.12
Number of accounts at the financial institutions per adults
age 15+ 3.18 0.92 0.2454 04856 00949
The proportion of active customers having internet
“Access” banking account to adults age 15+ 0.29 0.06 02415 06495 01269
Dimension ~ Number of ATMs per 100,000 adults age 15+ 119.90 17.38 02539 06294  0.1229
2012, 1
(. ) Number of commercial bank branches per 100,000 adults 02220 05351 0.1045
age 15+ 27.63 516
Number of ATMs per 1,000 km? 1733.64  4.06 02133 14156 0.2765
Number of commercial bank branches per 1,000 km? ~ 565.43 148 0.2097 14038 02742
Outstanding deposits with commercial banks per adults
154 3251975 121865 0.2394 0.7146 0.2339
“Usage” Outstanding deposits with commercial banks (% of GDP) ~ 82.45 7.51 0.2304 06110 0.2000
Dimension  Outstanding loans from commercial banks per adults 15+ 28343.94 1692.73  0.2102 0.5754 0.1884
(2012) Outstanding loans from commercial banks (% of GDP) 67.43 11.94 02643 06076  0.1989
The proportion of checks used to make payments to adults 02299 0.5460 01787
age 15+ 0.46 0.12
Number of accounts at the financial institutions per adults
age 15+ 3.20 0.97 0.2473 04783 00950
The pfoporr/on of active customers having internet 02409 06304 01253
“Access” banking account to adults age 15+ 032 0.08
Dimension ~ Number of ATMs per 100,000 adults age 15+ 133.65 21.24 0.2626 0.6280 0.1248
2013 1
(. ) Number of commercial bank branches per 100,000 adults 02165 04885 00971
age 15+ 28.55 511
Number of ATMs per 1,000 km? 1946.88  5.15 0.2165 14159 0.2814
Number of commercial bank branches per 1,000 km? ~ 599.31 148 0.2069 1.3910 02764
Outstanding deposits with commercial banks per adults
154 3924665 166475 0.2489 0.7399 0.2363
“Usage” Outstanding deposits with commercial banks (% of GDP) ~ 84.90 9.99 0.2610 0.6608 02110
Dimension  Outstanding loans from commercial banks per adults 15+ 36602.22 235334  0.2275 0.6655 0.2125
(2013) Outstanding loans from commercial banks (% of GDP) 75.18 14.64 02138 05193  0.1658
The proportion of checks used to make payments to adults 02299 0.5460 01744
age 15+ 0.46 0.12
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Number of accounts at the financial institutions per adults 04750 0.0965

age 15+ 3.14 0.98 0.2496
The proportion of active customers having internet
“Access” banking account to adults age 15+ 0.36 0.09 02406 05790 01176
Dimension ~ Number of ATMs per 100,000 adults age 15+ 144.45 2256 02610 05998  0.1219
2014 1
(. ) Number of commercial bank branches per 100,000 adults 02246 04946 01005
age 15+ 28.29 545
Number of ATMs per 1,000 km? 2082.76  5.30 0.2162 1.3885 0.2821
Number of commercial bank branches per 1,000 km? ~ 603.93 148 0.2061 1.3847 0.2814
Outstanding deposits with commercial banks per adults
15+ 44216.28 1747.88 0.2477 07225 0.2285
“Usage” Outstanding deposits with commercial banks (% of GDP) ~ 79.68 10.65 0.2620 0.6761 02138
Dimension  Outstanding loans from commercial banks per adults 15+ 4412135 2855.14 02220 06702 02119
(2014) Outstanding loans from commercial banks (% of GDP) 78.59 16.38 0.2133 0.5474  0.1731
The proportion of checks used to make payments to adults 02299 0.5460 01727
age 15+ 0.46 0.12
Number of accounts at the financial institutions per adults
age 15+ 3.21 1.03 0.2640 04745 00951
The pfoport/on of active customers having internet 02166 06423 01288
“Access” banking account to adults age 15+ 0.84 0.11
Dimension Number of ATMs per 100,000 adults age 15+ 148.06 25.22 0.2683 0.6085 0.1220
2015, 1
(. ) Number of commercial bank branches per 100,000 adults 02305 04988  0.1000
age 15+ 27.16 5.82
Number of ATMs per 1,000 km? 215935 583 0.2190 1.3872 0.2781
Number of commercial bank branches per 1,000 km? ~ 593.53 1.60 0.2076 13762 02759
Outstanding deposits with commercial banks per adults
15+ 5046659 2121.66 0.2416 0.7164 0.2238
“Usage” Qutstanding deposits with commercial banks (% of GDP) ~ 81.30 11.66 0.2563 0.6731 0.2103
Dimension  Outstanding loans from commercial banks per adults 15+ 5179593 3158.10 02227  0.6843 0.2137
(2015) Outstanding loans from commercial banks (% of GDP) 9363 16.49 02025 05876  0.1835
The proportion of checks used to make payments to adults 02258 05401 01687
age 15+ 0.58 0.15
Number of accounts at the financial institutions per adults
age 15+ 3.29 1.10 0.2612 04643 00938
The pfoport/on of active customers having internet 02450 05759 01163
“Access” banking account to adults age 15+ 051 0.12
Dimension ~ Number of ATMs per 100,000 adults age 15+ 14812 25.70 02726 06018  0.1216
(2016) Number of commercial bank branches per 100,000 adults
age 15+ 2546 6.56 02374 0.5491 0.1109
Number of ATMs per 1,000 km? 216032 6.05 0.2210 1.3841 0.2796
Number of commercial bank branches per 1,000 km?  563.70 1.67 0.2081 13754 02778
Outstanding deposits with commercial banks per adults
15+ 60186.64 247578 0.2362 0.7067 0.2241
“Usage” Outstanding deposits with commercial banks (% of GDP) ~ 88.06 11.77 0.2533 0.6269 0.1988
Dimension  Outstanding loans from commercial banks per adults 15+ 61459.78 3502.25  0.2207 0.7176 02276
(2016) Outstanding loans from commercial banks (% of GDP) 92.70 15.79 02017 06180  0.1960
The proportion of checks used to make payments to adults 02111 04839 01535
age 15+ 0.53 0.11

Notes:1) “Max"and “Min. values are raw data for each indicator. After performing the transformation by Eq. 2, max=1and
min=0 for each indicator. 2) “Std. DeV”" is standard deviation of transformed values of the indicator j. 3) CV (Coefficient of
Variation) = (Std. Dev.) / (Mean of transformed values of the indicator j). 4)“W"value represents the results of Eq. 3.
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Endnotes

These issues are inequality, poverty, empowerment of women, disadvantaged and poor people’sincomes and employment opportunities,
and financial stability and also its probable consequences on these issues are inherently positive (see, Sahay et. al., 2015; Qiang & Kan,
2017; Bruhn & Love, 2014; Swamy, 2014).

As a secular country, the majority population of Turkey is Muslim according to the an official website of the European Union (https://

eacea.ec.europa.eu/national-policies/eurydice/content/population-demographic-situation-languages-and-religions-103_en)

Turkey'’s level of financial inclusion is lower than the financial inclusion level of 22 member states of the European Union. (Bozkurt, Karakus
and Yildiz, 2017).

Financial Inclusion has also been widely accepted as the panacea for the poverty and the impetus for the growth and development

(Gupte, Venkataramani and Gupta, 2012).

The “Access” and “Usage” dimension indexes here are the summary indices assessing the outreach of financial services and reflecting

how routinely and typically financial services used (Bozkurt, Karakus & Yildiz, 2018).

In this paper, quite a lot of variables were used both for calculating IFI scores and for determining the factors affecting IFl. Our analysis

period is limited to 2016 because when we started working, many of these variables were not available after 2016.

In first column at Fig. 2, that shows the quantile maps of IF, cities are divided into three groups depending on the IFl scores in Table 2.
The 1st range (lower quantile) is composed of cities in the range of 0.012-0.14 IFl score, countries in the 2nd range (medium quantile) is
in the range of 0.14-0.24 score and countries in the 3rd range (high quantile) is in the range of 0.26-0.94 score in 2011. For 2012, Tstrange:
0.02-0.14, 2nd range: 0.14-0.24 and 3rd range: 0.25-0.93. For 2013, 1st range: 0.01-0.14, 2nd range: 0.14-0.25 and 3rd range: 0.25-0.94.
For 2014, 1strange: 0.01-0.15, 2nd range: 0.15-0.25 and 3rd range: 0.25-0.95. For 2015, Tst range: 0.01-0.15, 2nd range: 0.15-0.25 and 3rd
range: 0.25-0.96.For 2016, 1st range: 0.02, 2nd range: 0.15-0.25 and 3rd range: 0.25-0.97. Other spatial statistics at Fig. 2 will be mentioned

later.

In first column at Fig. 3, that shows the quantile maps of the changes in IFl scores, cities are divided into three groups by the logarithmic
changes of IFl scores in Table 2. For the period 2011-2013, 1st group:-0.15 --0.015, 2nd group:-0.013 - 0.039, and 3rd group: 0.04 - 0.26.
For the period 2014-2016, 1st group: -0.17 —-0.023, 2nd group: -0.023 - 0.193, and 3rd group: 0.23 - 0.25. For the period 2011-2016, 1st
group: -0.37 - -0.009, 2nd group: -0.004 - 0.070, and 3rd group: 0.07 - 0.57. Other spatial statistics at Fig. 3 will be mentioned later.

This problem is usually ignored in spatial econometrics (Fingleton and Le Gallo, 2008).

The typical conditional convergence is estimated by the Equation 10, 11 and 12.In Eq. 12, %=1+4 anda positive o points out the
conditional convergence (See, Caselli, Esquivel and Lefort, 1996; Bouayad-Agha and Vedrine, 2010).
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