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Executive Summary

In this third issue of the Sosyoekonomi’s 29" volume, the editorial board has curated a collection of high-
quality scholarly articles for its subscribers to follow up with the most up-to-date advancements blossoming in the
Social Sciences. The present issue consists of 24 articles authored individually or jointly by 46 distinguished
scholars from various academic institutions. While 11 articles published in the present issue are in English, the
remaining 13 articles are presented in Turkish. To facilitate more significant interaction between Turkish and non-
Turkish scientists and for faster dissemination of knowledge around the globe, Sosyoekonomi accepts publication
of scientific work in both Turkish and English languages. However, considering the increased demand for the
journal from a wide variety of audiences worldwide, the editorial board consistently strives to maintain
comprehensive abstracts of the respective articles in English regardless of authors' language preference.

The opening article by Ara-Aksoy and Irwin proposes a new method for cluster analysis in identifying
submarkets. Through experiments with the US housing sales data, the authors show that the proposed method
overperforms the classical method of Euclidean distance. The second article belonging to Arda-Ozalp, attempts to
find the relationship between the middle-income trap and women’s employment by utilizing a dataset comprising
27 middle-income countries for 22 years. The results of fixed-effects logistic regressions show a significant
association between women’s employment and the probability of becoming a high-income country. The following
article by Kara, Kirpik, and Kaya asks whether organizational identification plays a mediating role in the effect
of perceived organizational support on employee performance. Using structural equation models over questionnaire
data from bank employees in two Turkish provinces, the authors identify organizational identification as having a
partial mediating effect. The fourth article by Ko¢ and Kutlar analyses the relationship between the Turkish
population's divorce rates and economic crises. Employing asymmetric, time-varying asymmetric, and Maki co-
integration tests to capture short- and long-term relationships, the authors find that divorce rates are significantly
affected by economic crises, along with some other macro variables. The subsequent article by Sentiirk and Ali
investigates the gender-specific socioeconomic determinants of life expectancy in Turkey. While the identified
socioeconomic variables and the extent of their effects on life expectancy vary depending on gender, overall, the
authors suggest implementing policies ameliorating specific educational and economic indicators to improve life
expectancy.

The sixth article by Erkok investigates the nexus between Turkey's current account deficit and the
automotive sector through an input-output analysis. The key finding of the paper is that the automotive sector in
Turkey is highly dependent on imports. The following article by Aydin and Hiinerli attempts to measure the
efficiency of 63 natural gas distribution companies operating in Turkey for the period 2013-2018. While Stochastic
Frontier Analyses paves the way to produce an efficiency ranking, no distribution company is found to operate
within full efficiency. The findings related to the cause of inefficiency and scale economies are also discussed. The
eighth article by Kanbir and Dikkaya endeavours to construct an Islamic Development Index as an alternative to
conventional development measures. A crucial finding of the study is that Islamic countries mostly lag non-Islamic
countries concerning material and spiritual development based on the suggested Islamic development index. The
subsequent article by Ozyillmaz, Toprak, and Bayraktar examines whether international workers’ remittances
impact financial development for Turkey. The findings indicate that remittances have only a subtle effect while
significantly positive and negative effects of growth and inflation, respectively, significantly impact financial
development. The tenth article by Bilman investigates the relevance of the twin deficits phenomenon for the case
of Turkey. Residual-based Fourier co-integration tests and Fourier Granger causality analyses with quarterly data
indicate a co-movement of the fiscal and current account balances, evidencing the relevance of the twin deficit
hypothesis.

The eleventh article by Arslandere inquires whether the existence of an in-house department specializing
in export processes affects the companies’ perception of export problems. Findings suggest that perception of export
problems itself and the magnitude of the effect of export rate and export year on this perception differ greatly
according to an in-house export team within companies. The subsequent article by Cici-Karaboga and Sekeroglu
investigates the mediating role of advertisement expenditures in the impact of brand value on financial performance.
The study utilizes data belonging to the most valuable firms operating in Turkey for 2013-2018. Using structural
equation models, the authors can identify the mediating role of advertisement expenditures; however, the effect of
brand value itself becomes insignificant when the change in profitability is used to measure financial performance
instead of a change in sales. The thirteenth article by Ozkan and Cakar attempts to identify momentum and
contrarian anomalies in the so-called Islamic stocks listed in Participation Index 30 in Turkey. After evidencing
anomalies, the authors suggest employing momentum, contrarian, or mixed strategies for different stocks. The
following article by Kurul utilizes a non-linear ARDL approach to estimate the relationship between foreign direct



investment (FDI) inflow and domestic investment in Turkey. A key finding of the study is that the size of the impact
created by FDI on domestic investment is more remarkable when FDI increases than when it decreases in the long
run. The consequent article by Giiler and Giil, by utilizing the 2018 European Social Survey dataset, attempts to
determine the impact social relations and skill development have on happiness and life satisfaction.

The sixteenth article by Tér, Oguz, Kisakiirek, Kursuncu, and Koksal evaluates different electric
market mechanisms, in which aggregators provide flexibility services in case of a supply-demand mismatch.
Results of simulation analyses based on scenarios differing in market structure underline the importance of
coordination between transmission system operators and distribution system operators. The following article by
Yiicedogru and Diraz talks about, in detail, the rise and development of behavioural economics historically, as
well as providing epistemological and methodological frameworks put forward in the research area. The eighteenth
article by Siilkii, Cosar, and Tokatlioglu attempts to provide an overview of Turkey’s Covid-19 experience. The
following article by Ergiin-Tatar attempts to test the validity of the purchasing power parity theory among
countries that fall into the same integration organizations such as NAFTA, MERCOSUR, and the EU. The twelfth
article by Ozkurt assesses the implementation of the inflation targeting policy from a critical stance. It provides an
in-depth overview of the GDP targeting policy as an alternative for Turkey.

The twenty-first article by Topaloglu and Ege investigates the construction sector in Turkey with panel
quantile regression and finds that firm value and financial performance have a significantly positive relationship
with financial flexibility for companies operating in the sector. The subsequent article by Fidan and Teksen
attempts to identify the moderating effect of contingency factors in the relationship between internal control
components and the effectiveness of the internal control system. The twenty-third article by Naimoglu and Akal
examines the demand-side factors affecting energy efficiency in Emerging Economies. The analyses indicate that
competitive production and a rise in foreign trade increases energy efficiency in selected countries. The last article
by Yiiksel inquires with panel data techniques the validity of the flypaper effect in Turkey for the 2008-2017 period.

The editorial board extends its sincere thanks to the distinguished authors and respectable readers for their
increasing interest in publishing in and subscribing to Sosyoekonomi. The editorial board is also sincerely grateful
to the expert referees taking part in the evaluation process of the articles in their respective areas of research since
their valuable comments and contributions are of utmost importance for ensuring the quality content of
Sosyoekonomi.

Furkan TUZUN
Editorial Board Member



Editoriin Notu

Yayin Kurulu, Sosyal Bilimlerde filizlenen son gelismeleri bilim diinyasina sunmak ve okuyucularmin
yakindan takip etmesine olanak saglamak amaciyla st diizey bilimsel ¢aligmalar1 Sosyoekonomi’nin 29. cildinin
bu tigiincii sayisinda bir araya getirmektedir. Halihazirdaki bu son say1, ¢esitli akademik kurumlarda veya bagimsiz
olarak arastirmalarii siirdiirmekte olan toplam 46 arastirmacinin bireysel ya da ortaklasa yazmis oldugu 24
makaleden olusmaktadir. Sosyoekonomi’nin bu sayisinda yayimlanan makalelerden 11 tanesi Ingilizce, 13°ii ise
Tiirkge olarak okuyucularla bulugsmaktadir. Sosyoekonomi, Tiirk ve Tiirk olmayan bilim adamlar1 arasindaki
etkilesimi kolaylastirmak ve bilginin diinya genelinde daha hizli yayilmasini saglamak maksadiyla bilimsel
cahigmalarin Tiirkce ya da Ingilizce dillerinde yaymlanmasina olanak sunmaktadir. Bunun yaninda Yaym Kurulu,
diinya genelindeki takipgilerin artan ilgisini de g6z oniinde bulundurarak her bir makalenin kapsamli birer 6zetinin
hem Tiirkge hem de Ingilizce olarak sunulmasini siki bir prensip olarak benimsemektedir.

Ara-Aksoy ve Irwin tarafindan kaleme alinan agilis makalesi, alt pazarlarin belirlenmesinde kullanilan
kiime analizi i¢in yeni bir yontem 6nermektedir. Yazarlar, ABD konut satig verileriyle yapilan deneyler yoluyla,
onerilen yontemin klasik Oklidgi mesafe yonteminden daha iyi performans gosterdigini kanitlamaya
calismaktadirlar. Arda-Ozalp’e ait ikinci makale ise, 27 orta gelirli iilkeye ait 22 yillik bir veri setinden
yararlanarak orta gelir tuzag: ile kadin istihdam arasindaki iliskiyi bulmaya ¢aligmaktadir. Lojistik regresyon
sonuglari, kadin istihdamu ile yiiksek gelirli iilke statiisiine ge¢me olasilig1 arasinda 6nemli anlamli bir iliski
oldugunu gostermektedir. Kara, Kirpik ve Kaya tarafindan yazilan bir sonraki makale ise, algilanan orgiitsel
destegin calisan performansi iizerindeki etkisinde orgiitsel 6zdeslesmenin aract bir rol oynayip oynamadigini
sorgulamaktadir. Yazarlar, Tiirkiye’nin iki ilindeki banka calisanlarindan gelen anket verileri iizerinden yapisal
esitlik modellerini kullanarak, orgiitsel 6zdeslesmenin kismi aracilik etkisini belirlemeyi basarmaktadirlar. Kog ve
Kutlar’a ait dordiincii makalede ise, Tiirk niifusundaki bosanma oranlari ile ekonomik krizler arasindaki iligki
incelenmektedir. Kisa ve uzun vadeli iligkileri yakalamak i¢in asimetrik, zamanla degisen asimetrik ve Maki
esbiitiinlesme testlerini kullanan yazarlar, bosanma oranlarinin diger bazi makro degiskenlerle birlikte ekonomik
krizlerden de onemli dlglide etkilendigi sonucuna ulasmaktadirlar. Sentiirk ve Ali’nin kaleme aldig1 bir sonraki
makale, Tirkiye’de beklenen yasam siiresinin cinsiyete 6zgii sosyoekonomik belirleyicilerini arastirmaktadir.
Belirlenen sosyoekonomik degiskenler ve bunlarin beklenen yasam siiresi tizerindeki etkilerinin kapsami cinsiyete
baglt olarak degismekle birlikte, genel olarak yazarlar, beklenen yasam siiresini artirmak igin belirli egitimsel ve
ekonomik gostergeleri iyilestiren politikalarin uygulanmasini 6nermektedirler.

Erkok’in yazdig: altinc1 makale, Tirkiye’deki cari islem agig1 ve otomotiv sektorii arasindaki iliskiyi
girdi-gikt1 analizi yoluyla incelemektedir. Makalenin temel bulgusu, Tiirkiye’deki otomotiv sektoriiniin ithalata
biiyiik olglide bagimli oldugudur. Aydin ve Hiinerli’nin kaleme almig oldugu yedinci makalede ise, Tirkiye’de
faaliyet gosteren 63 dogal gaz dagitim sirketinin 2013-2018 yillar1 arasindaki verimliligi 6l¢iilmektedir. Stokastik
Sinir Analizleri sonucunda sirketlere ait verimlilik siralamasi olusturmus, tam verimlilikte faaliyet gosteren bir
dagitim sirketi ise bulunamamustir. Makalede ayrica, verimsizligin nedenleri ve 6lgek ekonomileri ile ilgili bulgular
da tartisilmaktadir. Kanbir ve Dikkaya’nin yazdigi bir sonraki makalede, geleneksel kalkinma olgiitlerine
alternatif olarak bir Islami Gelisme Endeksi olusturmaya calisilmaktadir. Calismanin énemli bir bulgusu, nerilen
Islami Gelisme Endeksi’ne gére Islam iilkelerinin hem maddi hem de manevi gelisme agisindan Miisliman
olmayan iilkelerden ¢ogunlukla geri kalmis olmasidir. Ozyilmaz, Toprak ve Bayraktar’m yazarlari oldugu
dokuzuncu makalede ise, uluslararasi ig¢i dovizlerinin Tiirkiye’nin finansal gelisimi iizerinde bir etkisi olup
olmadig1 incelenmektedir. Bulgular, is¢i dovizlerinin sadece kii¢iik bir etkiye sahip oldugunu, sirasiyla biiytime ve
enflasyonun olumlu ve olumsuz etkilerinin finansal gelisme {izerinde ¢ok daha biiyiik bir etkiye sahip oldugunu
gostermektedir. Bilman’in yazdigi onuncu makalede, ikiz agik olgusunun Tirkiye Ornegine uygunlugu
aragtirilmaktadir. Kalint1 temelli Fourier es-biitiinlesme testleri ve ii¢ aylik verilerle yapilan Fourier Granger
nedensellik analizleri, biitge ve cari islemler dengelerinin birlikte hareket ettigini gostermekte ve ikiz agik
hipotezinin Tiirkiye igin gegerli oldugu konusunda kanitlar sunmaktadir.

Arslandere tarafindan yazilan on birinci makalede, sirket i¢inde ihracat siireglerinde uzmanlasmis bir
departmanin varliginin, sirketlerin ihracat sorunlarina yonelik algilarina bir etkisinin olup olmadig:
sorgulanmaktadir. Bulgular, ihracat sorunlarina yonelik algmnin yani sira, ihracat orani ve ihracat yilinin bu alg:
tizerindeki etkisinin biyiikligiiniin, sirketlerde sirket i¢i bir ihracat ekibinin varligmma gore buyiik Olgiide
farkhilastigint gostermektedir. Cici-Karaboga ve Sekeroglu’nun kaleme aldig: bir sonraki makalede ise, marka
degerinin finansal performans iizerindeki etkisinde reklam harcamalarinin arabulucu rolii incelenmektedir.
Caligma, 2013-2018 donemi igin Tiirkiye’de faaliyet gosteren en degerli firmalara ait verileri kullanmaktadir.
Yazarlar, reklam harcamalarinin arabulucu roliinii yapisal esitlik modelleri kullanarak belirleyebilmektedirler.
Ozkan ve Cakar’in yazdigi on tigiincii makalede, Tiirkiye’de Katilim 30 Endeksi’nde listelenmis olan islami hisse



senetlerindeki momentum ve zitlik anomalileri tespit edilmeye calisilmaktadir. Yazarlar, anomalilerin varligini
kanitladiktan sonra, momentum, zitlik ve karma stratejilerin farkli hisse senetleri i¢in kullanilabilecegini
gostermektedirler. Kurul tarafindan yazilan bir sonraki makalede ise, Tiirkiye’deki dogrudan yabanci yatirim
(DYY) girisi ile yerli yatirim arasindaki iliskiyi bulmak i¢in dogrusal olmayan ARDL yaklagimi kullanilmaktadir.
Calismanin énemli bir bulgusu, uzun vadede DY'Y 'nin yurt i¢i yatirimlar tizerindeki etkisinin, DYY *nin azaldig1
duruma kiyasla arttiginda daha biiyiik olmasidir. Giiler ve Giil’iin yazdig: sonraki makalede ise, 2018 Avrupa
Sosyal Anketi veri seti kullanilarak, sosyal iligkilerin ve beceri gelisiminin mutluluk ve yasam memnuniyeti
tizerindeki etkileri belirlenmeye calisiimaktadir.

Tor, Oguz, Kisakiirek, Kursuncu ve Koksal’m yazdig: on altinci makalede, arz-talep uyusmazligi
durumunda esneklik hizmetlerinin talep birlestiriciler tarafindan saglandig: farkli elektrik piyasasi mekanizmalari
degerlendirilmektedir. Piyasa yapilarina gore farklilik gosteren senaryolara dayali simiilasyon analizlerinin
sonuglar, iletim sistemi operatorleri ile dagitim sistemi operatorleri arasindaki koordinasyonun onemini
vurgulamaktadir. Yiicedogru ve Diraz tarafindan yazilan on yedinci makalede ise, davranigsal iktisadin tarihsel
olarak yiikselisi ve gelisiminin yan1 sira, arastirma alaninda yer edinmis epistemolojik ve metodolojik gerceveler
ayrintili olarak ele almmmaktadir. Siilkii, Cosar ve Tokathoglu’nun yazdig: on sekizinci makalede, Tiirkiye’nin
Covid-19 deneyimine genel bir bakis sunulmaktadir. Ergiin-Tatar’in bir sonraki makalesinde ise, NAFTA,
MERCOSUR ve AB gibi ayn1 entegrasyon organizasyonlarina giren iilkelerde, satin alma giicii paritesi teorisinin
gecerliligi test edilmeye cahisilmaktadir. Ozkurt’un yazdig1 yirminci makalede, enflasyon hedeflemesi politikasi
elestirel bir bakis acistyla degerlendirilmekte ve giiniimiiz diinyasnda uygulama alani bulamayan GSYIH
hedefleme politikas1 Tiirkiye’de uygulanabilecek bir alternatif olarak derinlemesine incelenmektedir.

Topaloglu ve Ege tarafindan yazilan yirmi birinci makalede ise, Tiirkiye’deki insaat sektorii panel kantil
regresyon ile incelenmekte ve sektorde faaliyet gosteren sirketler i¢in firma degeri ve finansal performansin finansal
esneklik ile 6nemli 6lgiide pozitif bir iliskiye sahip oldugu tespit edilmektedir. Fidan ve Teksen’in kaleme aldig
sonraki makalede, i¢ kontrol bilesenleri ile i¢ kontrol sisteminin etkinligi arasindaki iliskide ortaya ¢ikan durumsal
(contingency) etmenlerin farklilagtirici (moderating) etkisi belirlenmeye calisilmaktadir. Naimoglu ve Akal’in
yazdig1 yirmi iiglincii makalede ise, Gelismekte Olan Ekonomilerde enerji verimliligini etkileyen talep yanh
faktorler incelenmektedir. Analizler, rekabetgi iiretimin ve dis ticaretteki artisin bu tilkelerde enerji verimliligini
artirdigini gostermektedir. Yiiksel tarafindan kaleme alinan son makalede ise, Tiirkiye’de 2008-2017 dénemi igin
sinek kagidi etkisinin (flypaper effect) gegerliligi panel veri teknikleri ile aragtirilmaktadir.

Yayin Kurulu olarak su ana kadar dergimizde ¢aligmasi yer almus olan tiim arastirmacilara ve Sosyal
Bilimler alanlarindaki son bilimsel gelismeleri Sosyoekonomi araciligiyla takip etmekte olan tim degerli
okuyuculara dergimize siiregelen ilgilerinden dolay: igten tesekkiirlerimizi sunmaktayiz. Bununla birlikte,
makalelerin degerlendirme siirecinde titizlikle ortaya koyduklari emeklerinden dolay: Sosyoekonomi’nin bilime
olan katkisinda biiyiik paylari bulunan segkin Hakem Heyeti’ne de icten tesekkiirlerimizi bir borg bilmekteyiz.

Furkan TUZUN
Yaymn Kurulu Uyesi
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Abstract

Cluster analysis is often used to determine housing submarkets. However, commonly used
methods cannot handle mixed-mode data when variables of different types and units are combined.
We propose new similarity measures that handle both continuous and categorical variables using
normalization and discretization steps and partial match criteria. These measures are used in
agglomerative hierarchical clustering with a formulation where the optimal number of clusters is
automatically determined without a priori information regarding the number of submarkets. The
experiments using housing sales data show that the proposed measures perform better than the
commonly used standardized Euclidean distance in identifying submarkets.

Keywords : Housing Market Segmentation, Hierarchical Clustering, Mixed-Mode
Data, Hedonic Price Model.

JEL Classification Codes: R21, R31.
Oz

Kimeleme analizi, konutlarin bir dizi degiskene dayali olarak benzerliklerine gore
gruplandirildig: alt pazarlari belirlemek i¢in kullanilan popiiler bir yontemdir. Ancak, yaygin olarak
kullanilan yontemler, farkl tiir ve birimlerdeki degiskenlerin bir arada kullanildig: verileri dogrudan
isleyemez. Bu calismada, diizgeleme ve ayriklagtirma adimlarmi ve kismi eslesme Kriterlerini
kullanarak hem siirekli hem de kategorik degiskenleri ayni1 ¢ergevede ele alabilen yeni benzerlik
Olgtimleri 6neriyoruz. Bu dlgtimler, alt pazarlarin sayisina iligkin on bilgi olmadan optimum kiime
sayisinin  otomatik olarak belirlendigi bir formiilasyon ile aglomeratif hiyerarsik kiimelemede
kullanilmaktadir. Konut satig verilerini kullanan deneylerde, onerilen benzerlik o6lgiimleri, alt

pazarlarm belirlenmesinde yaygin olarak kullanilan standartlastiriimis Oklid mesafesinden daha iyi
performans gostermektedir.

Anahtar Sozciikler : Konut Piyasas1 Boliimlendirmesi, Hiyerarsik Kiimeleme, Karigik
Veri, Hedonic Fiyat Modeli.
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and Development Economics, The Ohio State University. This paper is based upon work supported by the
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1. Introduction

The determination of housing submarkets is critical for statistical inference,
prediction and structural estimation of second-stage hedonic models that rely on variation
across submarkets to identify a household’s demand for a particular locational good or
service. While traditional approaches are largely adhoc, relying on pre-existing geographic
boundaries or structural features to define boundaries, recent data-driven approaches seek to
use the underlying structure of the raw data to uncover groups of homogeneous observations.
Two primary methods have been advanced in the literature: spatial statistical modelling, in
which the spatial autocorrelation among hedonic residuals is used to group houses (e.g.
Gillenetal., 2001; Tuetal., 2007), and classification methods that group observations based
on measures of similarity (e.g. Goetzmann & Wachter, 1995; Maclennan & Tu, 1996; Hoesli
et al., 1997; Bourassa et al.,1999; Day, 2003; Kim & Park, 2005; Clapp & Wang, 2006;
Bates, 2006). These data-driven methods are a significant improvement over traditional
adhoc approaches but are also subject to their own limitations. For example, methods relying
on spatial autocorrelations use residuals from a hedonic model in which price is regressed
on a set of structural variables to reveal similarity in neighbourhood characteristics. The
maintained assumption is that unobserved spatial autocorrelations are not spurious and
instead reflect systematic variations in neighbourhood structure. On the other hand,
classification methods rely on key assumptions about the input variables used to cluster
observations and the specification of similarity measures used to gauge homogeneous
grouping. This approach relies on observed features to group observations and thus
unmeasured neighbourhood-specific effects are omitted.

Because there is not a proven “best” data-driven method for identifying housing
submarkets, the preferred method depends on the purpose of submarket determination as
well as the characteristics of the study areas. For example, in regions in which local public
goods are highly spatially heterogeneous and permit more extensive household sorting
across local areas, it is reasonable to expect that housing submarkets can be estimated using
observed variables that capture the primary variations in local public goods and services
across the region. In such cases, a classification method that uses a parsimonious set of
observed variables may be preferred as it avoids assumptions about the structure of the
unobserved variation. Alternatively, in regions in which public goods do not vary widely
across neighbourhoods or household sorting is limited for other reasons, identification of
housing submarkets using observed variation may not be feasible and thus, an approach that
backs out this information using spatially autocorrelated hedonic residuals may be more
appropriate. In many settings in the U.S., public goods vary widely within a region due to
the many forms of local government (e.g., school districts, townships, municipalities) that
are present within a single region. Thus we argue that in such cases, a classification method
that employs a set of variables to identify variation in local public goods and services and
other major location features, such as location relative to the central city, is the preferred
method for estimated housing submarkets in this case.
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Cluster analysis is perhaps the most common of the classification methods and has
become a popular method for determining submarkets (e.g., Goetzmann & Wachter, 1995;
Hoesli etal., 1997; Bourassa et al., 1999; Day, 2003; Kim & Park, 2005; Bates, 2006). While
a variety of clustering techniques exist, all are built on a similarity measure that is used to
quantify the strength of similarity between observations and cluster observations into
homogeneous groups. The choice of a similarity measure depends on the types (continuous,
binary, or categorical) of variables and characteristics (if categorical, ordered or not; if
continuous, units) of variables. The quantification of similarity is made more complicated if
the set of variables contains both categorical and continuous variables (so-called mixed-
mode variables) and variables with vastly different units, since ordinal differences in the
values of these variables are not comparable across variables. Binary and categorical
variables are common in housing submarket studies, e.g., political jurisdiction, construction
type, existence of a fireplace or air-conditioning are all commonly used variables, and thus
the treatment of mixed-mode variables is an important methodological consideration in these
studies.

Despite the increasing application of cluster methods to identifying housing
submarkets, many existing studies do not provide a clear rationale for the specification of
the similarity measure. In addition, the literature has failed to adequately consider the
complications that arise in combining disparate types of data that, if not done carefully, can
introduce substantial bias into the cluster estimation. For example, existing studies treat both
categorical and continuous variables in the same manner by using a standardized Euclidean
distance measure for both types of variables. However, neither the rationale for doing so nor
the potential bias that may be introduced if this approach is inappropriate has been clearly
articulated in the literature.

This paper considers the methodological issues involved in developing and applying
a similarity measure for mixed-mode variables used in a cluster analysis to identify housing
submarkets. The study region is comprised of 10,655 observations on housing sales between
1985 and 1996 from four adjacent counties arrayed along the Lake Erie coast in Ohio, USA.
These data include both continuous and categorical structural variables that are of
importance to the estimation. We propose similarity measures that can treat both continuous
and categorical variables together while minimizing the loss of the relative similarity
information. These measures are applied to the data and used with a clustering technique,
the agglomerative hierarchical method, in which the optimal number of clusters is
automatically determined without a priori information regarding the number of submarkets.
A comparison of the goodness of fit of the clusters generated using different similarity
measures shows that the proposed similarity measures generate clusters that are significantly
better in fit and substantially different in structure in comparison to the commonly used
measure that is based on standardized Euclidean distance.
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2. Cluster Analysis Methods and Applications to Housing Submarkets

A popular cluster analysis algorithm used to iteratively group and regroup
observations is the k-means algorithm. This method is initialized by assigning k cluster
centroids and then proceeds to partition all observations with respect to their similarities to
these centroids. The similarities are computed using the Euclidean distance between the
attributes of the observations and the cluster centroids. The centroids are iteratively updated
using the mean values of the observations assigned to each cluster, and the observations are
regrouped according to their distances to the new cluster means. This procedure minimizes
the sum-of-squared errors between the observations and the clusters that are represented
using their centroids. The main drawbacks of the k-means algorithm are the requirement of
a priori knowledge of the number of clusters (i.e., the number of submarkets) and the random
initialization of the cluster centroids that may give different results in each run. An
alternative approach is the agglomerative hierarchical clustering method, which produces
multi-level groupings by initializing a separate cluster corresponding to each observation
and then, at each successive iteration, merges two clusters that are determined to be the most
similar.

Existing studies typically include a single variable for the clustering analysis. For
example, Goetzmann and Wachter (1995) use effective rents and vacancy rates of the U.S.
office market in two separate clustering studies with the k-means algorithm and find the
clusters characterized with bicoastal association and oil-related cities. Kim and Park (2005)
conduct two cluster analyses, one with housing sales price and the other with housing price
changes in Seoul and its five satellite towns. They find that the clusters generated from two
variables were very different regardless of the absolute value of housing prices. Hoesli et al.
(1997) include property returns in their clustering of UK commercial properties. Using two
similarity measures (squared correlation coefficient and Euclidean distance) and both the
hierarchical and k-means algorithms, they find that the dominant factor in their clustering is

property type.
2.1. Variable Aggregation: Principal Component Analysis

When multiple variables are used in the cluster analysis, some means of aggregating
the variables for comparison purposes is needed. Many studies in the housing market
segmentation literature use principal components analysis (PCA) (Bishop, 2006) to reduce
the original set of variables to a smaller set of factors (Maclennan & Tu, 1996; Bourassa et
al., 1999; Day, 2003; Bates, 2006). PCA uses the eigenvectors of the covariance matrix of
the data to obtain a new set of bases. The projection of the data onto a subset of the
eigenvectors corresponding to the largest eigenvalues provides a data representation and
summarization that are optimal in the least-squares sense. This projection corresponds to a
linear transformation where the new representation (variables) is obtained as a linear
combination of the existing variables. A potential problem with the use of PCA with housing
data is the ambiguity of a linear combination of mixed-mode (continuous and categorical)
variables. For example, how does one reasonably compute a weighted combination of
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proximity to city centre (continuous), number of floors (categorical) and presence of a
fireplace (binary)? Another important problem is that PCA ignores any information
regarding the separability of the clusters (submarkets) as it only tries to find the linear
projection that maximizes the variance of the projected data (Bishop, 2006). Therefore, the
transformation to the new subspace may result in wrong or imprecise separation of the
submarkets, as illustrated in Figure 1. If the principal components and the corresponding
new variables are defined in such a potentially misleading manner, the cluster analysis
performed using these variables may produce clusters that do not reveal the underlying group
structure of observations.

Unfortunately, many studies that use cluster analysis with multiple variables do not
clearly discuss their choice of the clustering algorithm and the similarity measure. In cases
in which a discussion of how the similarity between observations is evaluated, it is most
likely that either the Euclidean distance or the standardized Euclidean distance - the default
settings of most clustering software packages - are used. However, as we demonstrate in the
next section, even standardized Euclidean distance is not appropriate in the case of mixed-
mode variables.

Figure: 1
Illustration of PCA for Two-Dimensional Synthetic Data with Two Known Clusters
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The principal component resulting from the application of PCA on the whole data set (collection of blue + and red
points o) is shown as the black line (left figure). When all points are projected onto this line, the separability of the
points from two clusters actually decreases as shown in the histograms (right figure) even though the clusters are
quite separable in the original two-dimensional space.

2.2. Similarity Measures: Euclidean Distance

Similarity between two observations can be measured using distance metrics in the
attribute space in which an increasing order of distance is assumed to correspond to a
decreasing order of similarity. In such an approach, the Euclidean distance implicitly assigns
more weighting to variables with large ranges than those with small ranges. Furthermore,
adding the difference of one variable to the one from another variable is ambiguous and
unintuitive when the variables have different units. To overcome the latter problem,
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standardized Euclidean distance X is calculated either by using linear scaling to unit
variance,

f:% 1)

where u and ¢ are the sample mean and the sample standard deviation of x, respectively,
and % is the normalized value, or by using linear scaling to unit range as

l
u-1

X

%= )
where [ and u are the lower and upper bounds (minimum and maximum values) of x
respectively.

This normalization procedure transforms the variables so that they are unitless and
approximately equalizes the ranges of the variables and make them have approximately the
same effect in the computation of similarity (Aksoy, 2001). However, standardization does
not solve the ambiguity that arises in combining continuous and categorical variables when
the Euclidean distance is used because normalization of categorical or binary variables using
these methods can produce undefined (or impossible) values. In addition, standardization by
linear scaling to unit variance implicitly assumes a normal distribution, an assumption that
may or may not be appropriate depending on the data.

To our knowledge, there is no existing housing market segmentation study which
treats multiple variables with different characteristics by taking into account the limitation
of the use of (standardized) Euclidean distance as discussed above.

2.3. Clustering Algorithms: Agglomerative Hierarchical Clustering

Agglomerative hierarchical clustering is one of the most widely used algorithms in
the area of market segmentation. Hierarchical clustering tries to capture multi-level
groupings using hierarchical representations rather than flat partitions as used by the k-
means clustering algorithm. One of the main advantages of hierarchical clustering over the
k-means algorithm is that it does not require a priori knowledge of the number of clusters.
Furthermore, its input consists of the pairwise similarity values of all observations, so it can
use any similarity measure, including the ones proposed in this paper, unlike the fixed
Euclidean distance in k-means.

The agglomerative hierarchical clustering algorithm produces a dendrogram where
each level corresponds to grouping into a different number of clusters. Boberg and Salakoski
(1993) propose a method to automatically determine the optimal number of clusters. This
method defines a self-similarity measure

h(C)=max{1—si]- |i,jEC} (3)
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that quantifies the dissimilarity between the observations of the same cluster C (Everitt et
al., 2001). Then, the optimal number of clusters is found at level ¢t when the following
condition is met:

AC, € Reyq: h(Cy) >0 4

where C, is the n’th cluster in the R, level with ¢ + 1 clusters and @ is a threshold. The
threshold 6 can be defined as

0=u+ac (5)

where p is the average and o is the standard deviation of dissimilarity between any pairs
among all observations and « is a user-defined parameter. The threshold can be selected by
utilizing the distribution of h where a significant h value is defined as the one that lies in the
upper tail of this distribution. The a parameter in equation (5) is selected to define a 5%
significance level for h using a Gaussian distribution assumption in the experiments in
Section 5. Given this parameter, when the condition in equation (4) is met at the R, level,
the t clusters at level R, are used as the defined clusters.

3. Developing Similarity Measures for Mixed-mode Variables

We seek a method for constructing a similarity measure for mixed-mode data that
permits aggregation of different types, scales and distributions of data such that the resulting
measure of similarity is unbiased. One possibility is to dichotomize all variables and use a
similarity measure for binary data (Everitt et al., 2001). However, dichotomization causes a
significant loss of information. Instead, we adopt Gower’s (1971) definition of similarity
that provides a more general measure as

1
S =% fe=1 5T (6)
where s/ is the similarity between the i’th and j’th observations according to the k’th

variable and K is the number of variables. The superscript m represents the similarity
measure used. The individual similarities s;7, can be defined differently for different types

of variables as long as the resulting value is between zero and one so that the combined

similarity measure s;; is also in the [0,1] range.

We adapt the so-called Hamming distance for categorical variables. This similarity
measure is defined over [0,1] as:

U]

G1o— {1, if exact match
ik = 0, otherwise

where Siljk is set to one or zero depending on whether the two observations i and j are the
same or different, respectively, on the k’th variable.
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In handling continuous variables, we first normalize the values using an approach
that does not rely on any distributional assumptions and then discretize the data by assigning
a certain number of bins using uniform quantization. The non-parametric normalization step
described below, and the following quantization of the normalized values correspond to
equal-frequency discretization that is shown to yield good results compared to methods that
make parametric density assumptions about the attribute values (Witten & Frank, 2005).
Furthermore, the resulting ordinal data allow the use of well-defined similarity measures for
categorical variables and a straightforward combination of the similarities from all variables
in equation (6).

Our first step in handling the continuous data is to normalize these variables using a
method based on the cumulative distribution function (CDF), which can be estimated from
the data in a non-parametric way with no density assumption requirement. Given a random
variable x with a cumulative distribution function E(x), the random variable ¥ resulting
from the transformation ¥ = F,(x) is uniformly distributed in the [0,1] range. The concept
of this transformation can be visualized in Figure 2. Even though this transformation
modifies the distribution of the original values, the motivation behind transforming the
variable to have a uniform distribution in the [0,1] range is to make the values spread as
much as possible in that range so that the discrimination ability of that attribute is increased.

The choice for the uniform distribution as a target for the transformed range comes
from the fact that the uniform distribution on an interval is the maximum entropy distribution
among all continuous distributions which are supported in that interval. Entropy is the
amount of information contained in a random variable. An ideal attribute for identifying the
similarity between observations is the one that has different values for different observations
and similar values for similar observations. If there is no prior information about the
distribution of the similarity, it is important to select attributes with lots of variation among
items in order to distinguish different items better. For example, in order to define
dissimilarity among multiple people, the attribute gender gives very little information about
distinguishing one from the other. This kind of variable with very similar values for the items
has very low entropy. On the other hand, the attributes such as height, weight, and age have
higher entropy. Having maximum entropy is important because it ensures to describe the
differences between observations as much as possible. If the range of the value [a, b] is the
only information given, the uniform distribution is the one that has the maximum entropy
(Theodoridis & Koutroumbas, 2006). Furthermore, we observed that most of our variables
do not have a normal distribution. Given the fact that the CDF transformation does not
assume any distributional form, this transformation is preferred over the normalization in
equation (1) used in the standardized Euclidean distance.
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Figure: 2
llustration of the CDF Transformation
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The blue curve is the probability density function. The red curve is the corresponding cumulative distribution. The
points a and b are mapped to F(a) and F(b), respectively, using this transformation.

The second step in the handling of the continuous data is to discretize the variables
into a certain number of bins using uniform quantization. We experiment with three
definitions of the similarity measure that differ in how the discretization (or binning as it is
also called) is performed. The first is the application of the strict measure of Hamming
distance, in which s}jk is set to one or zero for an exact match or no match, respectively.
However, this clearly ignores the fact that those observations that have values in
neighbouring bins are more similar to each other than the ones with values in more distant
bins and thus the strict application of Hamming distance will result in a substantial loss of
information. By giving a partial score to the “not an exact match, but close” case, we attempt
to include more information regarding the similarity between two observations from a
continuous variable which otherwise could have been lost in the simple match-mismatch
setting. We define two alternative measures that incorporate partial matches as

1, if exact match
sfix = 10.5, if one-mismatch ®)

0, otherwise

in which the one-mismatch is applied to the cases where the attribute of two observations
fall into neighbouring bins, or

1, if exact match

3 0.6, if one-mismatch
Siik = . . 9)
Y 0.3, if two-mismatch
0, otherwise

in which the two-mismatch is counted when observation i is found to be two bins away from
where observation j is. The similarity measures sizjk and s;”jkdefined in equations (8) and (9)
are referred to as modified Hamming 1 and modified Hamming 2, respectively, in the rest
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of the paper. An example case with five bins using modified Hamming 2 is illustrated in
Table 1. These measures are designed to reduce the sensitivity to the exact bin locations used
in the quantization. Together with the non-parametric normalization step, the resulting
equal-frequency discretization process is proposed as an alternative to the Euclidean or
standardized Euclidean distance-based similarity computation that implicitly uses a
Gaussian density assumption for the attribute values.

Finally, because the exact geographic location is a consideration in defining housing
submarkets, we define a similarity measure for these variables as

st = 1 - (10)
where 7y is the range of observations for the k’th variable, defined for continuous variables
in (Everitt et al., 2001). This measure uses the normalization by linear scaling to unit range
as in equation (2). The CDF normalization is not used for these two variables because the
absolute difference in geographical location between two observations matters.

Table: 1
Match Scores for the Modified Hamming 2 Measure
Observation i

Bin | 11 11 v \
| 1 0.6 0.3 0 0
1 0.6 1 0.6 0.3

Observation j 1] 0.3 0.6 1 0.6 0.3
v 0 0.3 0.6 1 0.6
\ 0 0 0.3 0.6 1

For example, for the attribute K, if observation i's value is found in bin III, and observation j is in bin V, the score
for two-mismatch (0.3) is applied.

4. Comparison and Evaluation of Methods

Given the similarity measures for categorical and continuous data defined by
s}]k sf‘jk, we compute the overall similarity measure defined in (6) using s! for
categorical variables, using one of s, s? or s3 for continuous variables, and using s* for
geographical locations. This yields three different overall similarity measures that differ by
the binning procedure used to compute the similarity of the continuous variables (s?, s? or
s3). We then use the agglomerative hierarchical clustering algorithm to perform the cluster
analysis for each of these three similarity measures. The average linkage criterion is used as
the inter-cluster similarity measure in which the distance between two clusters is measured
as the average of the distance between all pairs of observations that are made up of one
observation from each cluster (Everitt et al., 2001). This criterion is chosen because it is
relatively more robust than other criteria such as the Ward’s method, that is commonly used
in the housing market segmentation literature, which tends to find same size, spherically
shaped clusters, uses the squared error, and is sensitive to outliers (Everitt et al., 2001). The
number of clusters is automatically determined using the procedure described in Section 2.3.
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To determine which similarity measure fits the data best, we adopt the method used
by Bourassa et al. (1999) and compute the weighted mean squared error (WMSE) based on
the estimated hedonic pricing equation to compare each clustering outcome. Given the
hedonic model estimates, the WMSE for a particular clustering outcome is calculated as
follows:

Lica(ni-m-1)sE}
St (ni-m—-1)

WMSE = (11)
where n; is the number of observations in the i’th cluster, t is the number of clusters, m is
the number of independent variables in the hedonic equation, and SE? is the variance based
on the estimation of hedonic equation for the i’th cluster (Bourassa et al., 1999). The smaller
the WMSE value, the better the clustering method. However, as stated in Bourassa et al.
(1999), the WMSE value decreases as the number of clusters increases. Therefore, we use
this value to compare clustering outcomes for the same number of clusters.

We also compare the results from different methods using the adjusted Rand index
(Everitt et al., 2001). This index measures the agreement between two cluster structures
according to the proportion of pairs of observations that agree in the cluster labels.
Agreement occurs if two observations that belong to the same cluster in one method are put
into the same cluster by the other method, or two observations that belong to different
clusters in one method are also put into different clusters by the other method. The index has
the advantage of allowing the comparison of two sets of clustering outcomes with different
numbers of clusters. It is computed as

S b (") -[2U () S (/)
(24, () +2b o, (/2= 2o, () 2o, 1/ ()

ARI = (12)
where n,,,, denote the number of observations in cluster u of the first method and cluster v
of the second method, n,. = ¥V_, n,,,, denote the number of observations in cluster u of the
first method, n., = ¥U_, n,,, denote the number of observations in cluster v of the second
method, U is the number of clusters obtained by the first method, V is the number of clusters
obtained by the second method, and N is the total number of observations. The index has a
maximum value of one, meaning perfect agreement between two clustering outputs, and an
expected value of zero (Milligan & Cooper, 1986; Everitt et al., 2001). We use the adjusted
Rand index to quantify the significance of the difference between the outcomes of different
clustering methods with small WMSE values and also use it to compare the results of the
proposed similarity measures to those of the commonly used standardized Euclidean
distance.

Finally, we use a Chow test to derive housing market submarkets from the
neighbourhoods produced by the clustering analysis. As Galster (2003) and Tu et al. (2007)
point out, a neighbourhood is defined as a cluster of housing units which share the similar
set of housing attributes, including housing structures, neighbourhoods, political and
environmental characteristics. A neighbourhood acts as a building block of a submarket and
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thus a submarket may be composed of one or more neighbourhoods. Thus, a method of
aggregating similar neighbourhoods into one submarket is necessary. Following others in
the literature, (e.g. Bourassa et al., 1999; Day, 2003; Goodman & Thibodeau, 2003) we use
a Chow test. However, unlike these previous studies, we apply a spatial Chow test that allows
for the presence of spatial error autocorrelation in the hedonic model, which, if unaccounted,
will invalidate the test results (Anselin, 1988, 1990). The spatial Chow test statistics for the
model specification with spatial error autocorrelation is expressed as

Cop = [ex(I —AW)'(I — AW)eg — ey, (I — AW)'(I — 2WW)eyl/o? ~xi (13)

where ey and e, are the consistent estimates of the restricted and unrestricted residuals, I is
an identity matrix of dimension K by K where K is the number of restrictions, A is the
coefficient of spatial error autoregression, W is the spatial weight matrix and o2 is the
estimate for the error variance for the restricted model (Lagrange Multiplier (LM) test), the
unrestricted model (Wald test), or both (Likelihood Ratio (LR) test).

5. Experiments and Results
5.1. Data

Data on arms-length transactions of single-family occupancy houses from 1985 to
1996 from four Ohio counties arrayed along the Lake Erie coastline (Erie, Lorain, Ottawa
and Sandusky counties) yield a total of 10,655 observations®. These houses are characterized
with the average sales price of 111,503 dollars (1996$) and the average age (the year of sales
- the year built) of 30 years. The observations are located both in urban and rural areas, and
the major cities within the study area include Lorain (71,245 (population from the 1990
census)), Sandusky (29,764) and Elyria city (56,746). A distinguishing feature of this study
region is that these counties are adjacent to Lake Erie, one of the five Great Lakes and whose
presence has a substantial influence on the regional housing market.

5.2. Implementation of Cluster Analysis

Cluster analysis is implemented using the agglomerative hierarchical clustering
algorithm with the average linkage criterion. MATLAB is used for all experimentation. The
six attributes included in cluster analysis are median household income, distance to the
closest city, distance to the closest lake coastline, municipality, and the geographical
coordinates (latitude and longitude). Five different specifications are considered for the
similarity measurement. The first specification uses the standardized Euclidean distance as
the baseline similarity method. The second specification uses the CDF-based normalization
as a straightforward alternative to the normalization in the standardized Euclidean. These
two specifications do not involve any discretization of the continuous variables.

3 The data were obtained from the Center for Urban and Regional Analysis at the Ohio State University.
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The remaining three specifications use the proposed similarity measures (equations
7-9). These specifications differ according to how the continuous variables are handled. The
continuous variables of median household income, distance to the closest city and distance
to the coast line are normalized using the CDF transformation and discretized using six
different cases for the number of bins (5, 10, 20, 30, 40, 50) to study the effects of
discretization. The similarity for these variables is computed using the Hamming, modified
Hamming 1, and modified Hamming 2 measures defined in equations (7), (8) and (9),
respectively. In all three specifications, the categorical municipality variable has values from
1 through 211 and the similarity is coded using the Hamming distance in which the code is
set to one if the observations are in the same municipality and zero otherwise (equation 7).
The geographic coordinates are normalized by scaling to unit range without changing the
distribution of the original (raw) values as in equation (2) and similarity is measured using
equation (10).

Variables used in clustering should reflect households’ decision-making process as
well as the formation of submarkets. Although one may think that including as many
variables as possible for clustering may help determine more realistic submarkets, it is not
necessarily the case for two reasons. First, because as the number of attributes increases in
clustering, the more “noise” is introduced in the clustering process. Furthermore, the
distance computed between objects starts becoming more ambiguous because many
dissimilar objects could have very similar distances in a high-dimensional attribute space as
adding large differences in a few variables and adding small differences in many variables
may produce the same results. This is a commonly known problem, called “the curse of
dimensionality” in the pattern recognition and machine learning literature (Theodoridis &
Koutroumbas, 2006). Second, variables that are used in both the cluster analysis and hedonic
model estimation are subject to reduced variance within each cluster and potential bias. For
example, if we use school district ranking as our clustering variable, the variation of this
variable within each cluster is smaller than the case of not including it in the clustering.
Therefore, if we include school district ranking in both clustering and the estimation of the
hedonic price function, both the magnitude and the variance of the coefficient estimated are
affected. This can result in insignificant estimates or structural change in the estimates across
submarkets. However, it is also true that the variables which determine the submarkets are
attributes considered in the housing purchase decisions as well. Thus, it is important to
choose the variables that best represent the market segmentation. If the market is truly
segmented by a particular variable, then it is reasonable that this variable may affect housing
prices differently across submarkets and thus any structural change in the estimated
coefficient reflects true structural change. However, if the market is not segmented by a
variable, but the variable is inadvertently included in the cluster analysis, then its inclusion
in the hedonic model is likely to result in insignificant or biased estimates due to the spurious
reduction in variance and grouping of similar values within each cluster.

We address these issues by using a parsimonious set of variables in the cluster
analysis that is mutually exclusive from the set used in the hedonic model. As discussed
previously, this approach is sensible in our case because of the substantial spatial
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heterogeneity in neighbourhood characteristics that exist at a local scale, which enables
greater household sorting across local areas and thus makes it feasible to reasonably estimate
neighbourhood boundaries based on observed features. In Ohio, the provision of local public
goods and services varies by township, a highly localized scale. There are 211
distinguishable municipalities (townships, cities, villages) in our dataset and each
observation is assigned to one of 211 municipalities. To capture potential distinctions within
municipalities, we also include the following variables: median household income
(calculated at the census block group level), distance to the closest city and distance to the
Lake Erie coastline. Distance to the closest city is computed by using the major roads
network from individual houses. Distance to the lake coastline is measured as the straight-
line distance to the closest coastline. Lastly, the latitude and longitude of the house is
included to account for highly localized similarities in geographic location.

5.3. Cluster Analysis Results

In the rest of the discussion, the five settings for similarity computation are
abbreviated as SED, CDF, H, MH1, and MH2 for the standardized Euclidean, CDF
normalization, Hamming, modified Hamming 1 and modified Hamming 2, respectively, and
a specific case is expressed as [method, number of bins, number of clusters]. For example,
the case with the modified Hamming 2 method with five bins and 11 clusters is written as
[MH2, 5, 11]. Figure 3 shows an example dendrogram generated for the case of modified
Hamming 2 with five bins.

The method described in Section 2.3 is used to find the optimal number of clusters
for each setting from the corresponding dendrogram. The range for the number of clusters
evaluated is varied from two to 20 clusters. The results are given in Table 2. Except SED,
the optimal number of clusters for all settings are less than or equal to 11.

Figure: 3
An Example Dendrogram for the Case of Modified Hamming 2 with Five Bins
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Table: 2
Optimal Number of Clusters for Each Method
Method Bins Number of Clusters
SED 14
CDF 11
5 5
10 5
. 20 2
Hamming 20 10
40 11
50 3
5 8
10 4
20 4
MH1 30 11
40 4
50 5
5 11
10 8
20 8
MH2 30 3
40 8
50 4

Table 3 shows the settings that result in the minimum WMSE for a given number of
clusters. We observe that modified Hamming 2 with 5 bins gives the minimum WMSE for
most of the cases with the number of clusters varying from four to 13. When the number of
clusters is increased further, WMSE cannot be computed for certain cases due either to the
generation of a cluster with a very small number of observations or because of all
observations in a cluster having the same value for at least one variable.

Table: 3
The Settings that Result in the Minimum WMSE for a Given Number of Clusters
Number of Clusters Method Number of Bins Min(WMSE)
2 Ham 50 0.0579
3 Ham 40 0.0573
4 MH2 5 0.0543
5 MH2 5 0.0536
6 MH2 30 0.0510
7 MH1 30 0.0509
8 MH2 5 0.0499
9 MH2 5 0.0496
10 MH2 5 0.0489
11 MH2 5 0.0488
12 MH2 5 0.0487
13 MH2 5 0.0487
14 Ham 10 0.0485
15 Ham 10 0.0484

Table 4 shows different similarity measures and the corresponding optimal number
of clusters sorted in increasing order of WMSE values. Although it is not possible to directly
compare WMSE values for different number of clusters, modified Hamming 2 with five bins
and 11 clusters has the smallest WMSE compared to other methods with 11 clusters as the
optimal number of clusters, such as CDF, [MH1,30], and [H,40]. Furthermore, given that
WNMSE decreases as the number of clusters increases, it is obvious that the [MH2,5] setting
with 11 clusters produces a better clustering than the commonly used standardized Euclidean
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distance even when the latter uses 14 clusters as its optimal setting. Together with the fact
that the [MH2,5] method results in the smallest WMSE value for a large range of clusters
(Table 3) and its WMSE value for 11 clusters having the smallest WMSE among others
(Table 4), we select the best similarity measure as the modified Hamming 2 method with
five bins and the optimal number of clusters as 11 for our housing data.

Table: 4
WMSE for Different Similarity Measures and the Corresponding Optimal Number of
Clusters
Method Optimal Number of Clusters WMSE
[MH2,5] 11 0.0488
CDF 11 0.0493
SED 14 0.0495
[MH1,30] 11 0.0502
[H,30] 10 0.0504
[H,40] 11 0.0508
[MHL,5] 8 0.0512
[MH2,40] 8 0.0525
[MH2,20] 8 0.0528
[MH2,10] 8 0.0533
[MH1,10] 4 0.0546
[H.5] 5 0.0550
[H.10] 5 0.0553
[MH1,50] 5 0.0569
[MHZ,20] 4 0.0570
[MH2,30] 3 0.0576
[MH2,50] 4 0.0576
[MH1,40] 4 0.0576
[H,50] 3 0.0577
[H,20] 2 0.0580
The settings are sorted in increasing order of WMSE.
Table: 5
Adjusted Rand Index Values Computed Pairwise for Settings That Give the Lowest
WMSE Values
[SED,14] [MH2,5,11] [CDF,11] [MH1,30,11] [H.,30,10]
[SED,14]" 0.254 0.408 0.248 0.199
[MH2,5,11] 0.751 0972 0.629
[CDF11] 0.742 0535
[MH1,30,11] 0.629
[H.,30,10]
Upper bound for the index is one (perfect agreement) and the lower bound is less than but close to zero (perfect
disagreement).

* Adjusted Rand index (ARI) value does not change significantly for the case of [SED,11]. e.g., for the comparison
between [SED,11] and [MH2,5,11], ARI = 0.2531.

The adjusted Rand index is also computed to measure the significance of the
differences in the cluster structure produced by the commonly used standardized Euclidean
distance and the cluster structures produced by the similarity measures proposed in this
paper. The adjusted Rand index values for [SED,14], [MH2,5,11] and several other methods
with low WMSE are listed in Table 5. We can conclude that the cluster structure obtained
with the standardized Euclidean distance differs significantly from the structure from other
methods, especially from the discretized similarity measures. We can also observe that the
cluster structures from [MH1,30] and [MH2,5] have a very high agreement rate. The
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experiments show that, although the standardized Euclidean distance is commonly used in
the cluster analysis and housing market segmentation studies, other similarity measures that
rely on a more intuitive and effective combination of continuous and categorical variables
produce results that are significantly better in terms of fit and markedly different in terms of
their cluster structures.

The produced clusters and the houses located in each cluster are shown in Figure 4
for the selected [MH2,5,11] case. We can identify five close-to-coastline clusters [Cluster 3,
4,7, 8, 10]. Clusters 2, 4, 5, and 7 are formed with one distinguishable geographical area,
clusters 1, 3, 6, 8 and 10 are grouped into two or more distinct areas, while cluster 9 and 11
are spread over a larger spatial extent. The clusters generated by the [SED,14] case are
shown in Figure 5 for comparison purposes. Although some clusters look similar to the
selected case, many clusters, especially the ones located on the east side of the map are
formed quite differently.

Figure 6 illustrates the descriptive statistics for selected variables for each cluster
produced by the [MH2,5,11] method. The most distinguishable cluster is cluster 7 which is
located very close to the coastline and is characterized with the highest median household
income, the highest housing price and the newest housings.

5.4. Spatial Chow Test Results

In order to group clusters into submarkets, the spatial Chow test (equation 13) is used.
The test statistics for all possible combinations of clusters are computed by using generalized
method of moments (GMM) estimates (Anselin, 1988; Kelejian & Prucha, 1998). All three
test statistics [LM, Wald, LR] are computed by using error variance for restricted model,
unrestricted model and both, respectively from estimated GLS procedure. The relative
magnitude of the test statistics for all cases are found to be LM > Wald > LR. The most
conservative statistics in our case, LR test statistics, are reported in Table 6. The test result
suggests that clusters 1 and 2, clusters 4 and 5 and clusters 3, 8, 10 and 11 can be combined
to form separate submarkets?. Therefore, we reduce eleven clusters into six submarkets.

The result of the regular Chow test suggests combining only clusters 3 and 11, and
for all other combinations the structural instabilities are found at least at 1 percent statistical
significance level. Thus, we find that the use of the spatial Chow test is less likely to return
the result of rejecting the null hypothesis (structural stability between two clusters)
compared to the case of the uncorrected Chow test.

4 The result of the LM test shows that the structural instability could not be observed for clusters 3-8 and 3-11 at

the 1% significant level. For the Wald test, the structural instability was not observed for clusters 1-2, 1-3, 1-8,
2-3, 3-8, 3-11 and 4-5 at the 1% level.
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Table: 6
Spatial Chow Test Statistics [LR test] for Individual and Merged Clusters
3&8&
1 2 3 4 5 6 7 8 9 10 11 1&2 4&5 10&11
1 8.0 9.1 173 24.0 38.9 39.9 8.7 18.1 19.7 17.3 23.7 12.7
2 8.5 239 42.6 74.9 72.2 177 35.9 31.6 219 43.9 18.7
3 20.5 29.1 45.2 475 5.2 175 15.2 48 9.4 38.9
4 8.3 26.9 118.8 32.0 311 40.3 43.5 26.7 38.5
5 21.2 1125 40.6 13.8 25.1 48.9 48.7 46.6
6 120.6 61.3 21.8 22.9 67.5 82.7 31.2 71.9
7 504 1113 53.5 102.2 7.7 172.3 119.3
8 34.3 20.5 16.1 18.3 69.6
9 25.8 23.0 40.7 27.0 42.7
10 20.2 35.6 41.8
11 28.5 57.8
1&2 52.0 24.6
4&5 735
3&8&
10&11

*Cut-off values of Chi-squared distribution with 11 restrictions are 19.68 for p = 0.05 and 24.73 for p = 0.01.
** The values below 5% and 1% cut-off points are in bold and italic, respectively.

6. Conclusions

This paper presents new methods for computing similarity measures, a critical
component of cluster analysis, to determine housing submarkets using individual housing
sales data. These methods focus on handling mixed-mode variables, in which some variables
are continuous and others categorical. Commonly used similarity measures such as the
standardized Euclidean and attribute combination and reduction methods such as the
principal components analysis cannot directly handle mixed-mode data with variables of
different types and units. Our proposed measures are innovative because they use both
normalization and discretization techniques that permit all the variables to be handled in the
same framework.

In applying these methods to our data, we find that similarity measures that rely on a
more intuitive and effective combination of continuous and categorical variables produce
markedly different cluster structures than the commonly used methods for housing market
segmentation. To compare the various similarity measures, we calculate a goodness of fit
measure for the cluster structure produced by each measure and use the adjusted Rand index
to quantify significant differences in the results. The experiments show that the proposed
similarity measure based on a moderated form of discretization (match, partial match, and
no match scores) produces the best results. In comparing these results with those produced
by standardized Euclidean distance, which is the default settings of most clustering software
packages, we find that the proposed measure produces results that are significantly better in
fit and substantially different in terms of the resulting cluster structure.
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Figure: 4
11 Clusters Produced by the Modified Hamming 2 Method
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Descriptive Statistics (Box and Whisker Plots) of Selected Variables for Each Cluster

The boxes have lines at the lower quartile, median, and upper quartile values. The whiskers are lines extending
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Figure: 6
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Abstract

This paper estimates the links between the middle-income trap and women’s employment with
the dataset of 27 middle-income countries for 22 years. In line with the study’s prime objective, a panel
logit regression model is used. The findings based on the conditional fixed-effects logistic regression
show that the possibility of a middle-income country being a high-income economy is significantly
associated with women’s employment rate, productivity, innovation, and institution. The results also
show that female employment is an argument of escape strategy that has more impact than other
variables.

Keywords : Middle Income Trap, Growth, Women’s Employment, Panel Data,
Logistic Regression.
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Oz
Bu makale, orta gelir tuzagi ve kadm istihdami arasindaki iligkiyi, 22 yillik dénem i¢in 27 orta
gelirli dlkenin veri setiyle tahmin etmektedir. Calismanin temel amaci dogrultusunda panel logit
regresyon modeli kullanilmigtir. Lojistik regresyona bagli bulgular, orta gelirli bir iilkenin yiiksek
gelirli bir ekonomi olma olasiliginin, kadin istihdam orani, verimlilik, yenilik ve kurumlar ile 6nemli

Olgide iliskili oldugunu gostermektedir. Bununla birlikte, sonuglar kadin istihdaminin diger
degiskenlerden daha fazla etkiye sahip bir kagis stratejisi argiimani oldugunu da géstermektedir.

Anahtar Sozciikler . Orta Gelir Tuzag1, Biiyiime, Kadin Istihdami, Panel Veri, Lojistik
Regresyon.
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1. Introduction

After the period of rapid growth, many countries have achieved a middle-income
level but unfortunately, the majority of them have failed to become high-income countries.
In the early 1900s, The USA had the largest national income in the world. But income
differences between countries were not so high. In this period, Canada, Belgium,
Argentina’s GDP per capita was around between $ 5000 and $ 7000. But now Argentina has
almost 18000 GDP per capita while Canada has about 42000. Since the 1950s income
differences across countries have become crystallized. Many countries like China,
Argentina, Turkey, or Brazil enjoyed fast income growth and they reach the middle-income
status. Unlike them, South Korea managed to become a high-income country. South Korea
did not even have $ 1000 in national income in the early 1900s. But now per capita income
is almost $ 36000.

The expression of the “middle-income trap” is first offered by Gill & Kharas (2007)
to explain clearly the becoming stuck in the middle-income status. Following this study,
many studies have been conducted on the middle-income trap. As in the study by Agénor &
Canuto (2012), this development literature mainly focusses on the productivity slowdowns
as a major cause of middle-income traps (Daude & Fernandez-Arias, 2010; Eichengreen et
al., 2012; 2013; Wu, 2014; Lee & Narjoko, 2015; Vivarelli, 2015). Although technology,
innovation, or productivity are accepted as the core of the middle-income trap problem,
different approaches are presented in the literature. This issue is also evaluated in terms of
arguments such as institutions, income inequality, and macroeconomic structure (Wang,
2016; K6se & Cinar, 2018; Zou, 2018; Kabir & Ahmed, 2019). The study by Mare et al.
(2015), to the best of our knowledge, is the first and only study regarding gender issues in
the middle-income trap. Although there are many studies which analyse the middle-income
trap, a limited number of study analyses women’s employment status in the middle-income
countries. Thus, this paper differs from existing middle-income trap literature because of
considering the gender issues. This paper agrees with all valuable views about innovation
and productivity but extends it in a different aspect drawing attention to the ignored role of
women. Because besides all these reasonable explanations, there is another difference
between high-income and middle-income countries. In all high-income countries, the
women’s employment rate is enough high and so their contribution to the economy is also
as high as possible. But in middle-income countries, women’s employment is mostly an
unused resource. So, we can consider women’s employment as another escape strategy from
the middle-income trap.

To assess the middle-income trap, this study runs a data set for 27 countries for the
period from 1995 to 2016. This paper is structured as follows: In the first section of the
paper, the concept of the middle-income trap is discussed. In the second section of the paper,
the differences in women’s employment status between high-income and middle-income
countries are evaluated. In the third section of the paper related literature is presented. And
finally, a logit model is used to estimate the effect of the women’s employment and other
related variables on escaping the middle-income trap. The final section includes concludes.
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2. The Concept of The Middle-Income Trap

In the World Bank Report (2007) on the East Asian economies, named ‘‘An East
Asian Renaissance: ldeas for Economic Growth’’, Gill & Kharas (2007) offer the
phenomenon called the middle-income trap into the development literature and describe this
phenomenon as “the economies that were being squeezed between the low-wage poor
country competitors that dominate in mature industries and the rich-country innovators that
dominate in industries undergoing rapid technological change”.

Since the 1950s, many countries have become middle-income economies thanks to
rapid growth, but very few have managed to be high-income countries. Following a period
of rapid economic growth, the majority of them have experienced a slowdown and they have
become caught in the middle-income trap. Some advantageous factors such as low-cost labor
and easy technology adoption that promoted growth in these countries during their period of
rapid development lost their effect when they reached middle-income levels. Many countries
from Latin America and the Middle East serve as a model for the middle-income trap
hypothesis. Most economies from these regions reached middle-income in the 1960s and
remained there. Malaysia and Thailand are all suitable samples of the slowdown and
becoming stuck. According to the World Bank estimates (2013), out of 101 middle-income
economies in the 1960s, only 13 managed to be a high-income economy by 2008 (Agénor
& Canuto, 2015; Agénor et al. 2012; World Bank, 2013).

The middle-income trap can explain as “a trap of policy misdiagnosis” that middle-
income countries could fall into when failed to match their economic growth strategies with
structural properties. In the initial period of development, low-income countries could exist
as a competitor in international markets by exporting labour-intensive and lower-cost
products with the imported technologies. However, once they reach middle-income levels,
their productivity growth begins to lose power. And then rising wages cause the labour-
intensive products to lose their competitive edge in international markets. There are two
types of traps that middle-income countries could come across; (1) middle-income countries
trying to sustain the labour-intensive manufacturing as a growth strategy although they have
a competitive disadvantage is driven by high wages, (2) middle-income countries without
institutional infrastructure trying to be knowledge economies ahead of time. They have lots
of barriers to becoming an innovation economy such as poor-quality educations, low levels
of human capital, limited venture capital, regulatory barriers, and insufficient rule of law
(Agénor et al., 2012; Gill & Kharas, 2015).

There are two commonly accepted specifications for income classifications of
countries. The first specification is provided by World Bank. World Bank classification
follows these categories?;

L See, <htps://datahelpdesk.worldbank.org/knowledgebase/articles/906519-world-bank-country-and-lending-

groups>, 18.08.2020.
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low-income economies: $1,025 or less,

lower-middle-income economies: between $1,026 and $3,995,
upper-middle-income economies: between $3,996 and $12,375,
and high-income economies: $12,376 or more in 2018.

The second specification is developed by Woo (2011) is based on the ratio of the
income level of the country to the income level of the US is known as the economic leader
of the world since the 1920s (Woo 2012). This comparative approach called Catch-Up Index
(CUI) follows these categories.

¢ high-income economies; CUI > 55%,
e middle-income economies; 55% > CUI > 20%,
e |ow-income economies; CUI < 20%.

Figure 1 shows the comparison of the income level of the countries to the income
level of the US from 1923 to 2016. This comparison based on the specification by Woo
(2011) underline that the countries such as Turkey, Brazil, and China reached the middle-
income status from low-income level and remained there ever since (55% > middle income
level > 20%).

Figure: 1
GDP Per Capita to US (Real GDP per capita in 2011US$)

90
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70

Source: Maddison Project Database, version 2018.

3. Comparison of the Women’s Employment Status

Women’s employment rate increased in many countries, especially in the western
world in the last 30-40 years or more. Even in countries with low female employment in the
80s, women’s employment has increased significantly today. In the Netherlands, women’s
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employment to the population increased from 34% in 1980 to 77% in 2018. Similarly, in
Spain and ltaly, it increased respectively from 28%; 33% in 1980 to 57%; 49% in 2018.
Today, the women’s employment rate is high in many western high-income countries, and
the gap between men’s and women’s employment has declined compared to the past. The
2018 average women’s employment rate of 30 OECD member Western countries is about
67% and the employment gap between men and women is around 8%. Table 1 shows the
trajectory of the gender gap in employment in selected western countries since 1980. The
trajectory of the gender gap in employment of these countries tends to decline markedly
(<https://stats.oecd.org/>).

Figure: 2
Gender Employment Gap in Selected Western Countries
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Source: OECD, <https://stats.oecd.org/#>, 10.01.2020.

In middle-income countries, there is not a single trend of the gender gap in
employment like in western countries. Different countries have different trends. The
trajectory of the gender gap in some middle-income countries has been declining like in
Brazil, Mexico, or Iran but in the other middle-income countries this trend is stable or
increasing as in Lebanon, Turkey, or China. Although there are minor improvements, the
gender gap in employment in middle-income countries is still high and the women’s
employment rate is still low. The 2016 average female employment rate of 27 middle-
income countries subject to the analysis is about 44% and their average gender gap is almost
23%. These values show that there are many stages to be overcome in women’s employment
in these countries (<https://www.ilo.org>).
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Figure: 3
Gender Employment Gap in Selected Middle-Income Countries
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Source: ILO, <https://www.ilo.org>, 10.01.2020.

In the World Bank report (2013) it is stated that just 13 middle-income countries from
101 in the 1960s managed to reach high-income level by 2008. Unlike other middle-income
countries which fail to be high-income, these countries also managed to increase women’s
employment rate. For example, Spain, one of these 13 countries, managed to increase female
employment from 20% in the 1980s to 44% in 2019. Or Korea, which is shown as a success
story to middle-income countries, managed to increase its female employment, which was
40% in the 1980s, to 52% by 2019. In Singapore or Israel, the situations are not different.
The female employment rate increased from 42% to approximately 58% in Singapore and
34% to approximately 57% in Israel in the same period.

4. Review of Existing Literature

The seminal work of Gill & Kharas (2007) was the first attempt to describe getting
stuck in the middle-income trap. Then, the phrase “middle-income trap” has become the
most debated topic. Many studies recently have addressed how middle-income countries
should try to avoid being stuck in this trap. Literature on how to deal with this trap mainly
focuses on innovation, technology, or growth strategy i.e., productivity growth.

Total factor productivity growth slowdown is identified as one of the main factors of
growth slowdown that causes the middle-income trap. Eichengreen et al. (2012), using
international data construct a sample of cases where fast-growing economies slow down.
The results indicate that fast-growing countries slow down, and the growth rate downshifts
by at least 2 percentage points. The growth slowdowns occur at per capita incomes of about
US$ 17,000 in year-2005 constant international prices. They point out that growth
slowdowns are related to the productivity growth slowdowns and 85% of the slowdown in
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the rate of growth is driven by the slowdown in the rate of total factor growth. Daude &
Fernandez-Arias (2010) find that total factor productivity is the key factor; low and slow
productivity growth are explanatory for Latin America’s low income relative to high-income
economies. Wu (2014) analyses the middle-income trap within the framework of
productivity growth. The results indicate that productivity has an important role in sustaining
economic growth in high-income economies. Wu also states that few middle-income
countries which became high-income economy have benefited more from productivity
growth than the others.

The studies by Felipe et al. (2012) and Eichengreen et al. (2013) focused on export
strategies. Felipe et al (2012) conclude that middle-income countries have to acquire a
comparative advantage with sophisticated and well-connected products. It is the most direct
strategy to become a high-income country or escaping from the middle-income trap.
Eichengreen et al. (2013), extend the analysis of earlier work and analyse the incidence and
correlates of growth slowdowns in rapidly growing middle-income economies. Their new
results show that (1) the growth slowdowns are less in some countries where the population
has a higher level of secondary and tertiary education, (2) exports of high-technology
intensive products reduce the possibility of growth slowdowns.

Some studies have evaluated innovation, export, and productivity argument into a
general frame for the middle-income trap. Lee & Narjoko (2015) emphasize that innovation
and productivity should be further intensified to becoming a high-income country. And
government support should be extended for exporters, especially SMEs. Vivarelli (2015)
offers an exit strategy from the middle-income trap based on capability building, structural
change, innovation, and entrepreneurship.

Wang (2016) and Kose & Cinar (2018) offer an institutional analysis of the middle-
income trap. Wang (2016) proposes a political-economic explanation and emphasizes the
policies that support a middle-income country switch to technological progress and
sustainable growth led by innovation. Wang (2016) also analyses the political institutions
that allow for these policies. Kose and Cinar (2018) provide an institutional analysis for
Turkey and many other middle-income countries. They conclude that it would be very hard
to reach the upper-income level for middle-income countries such as Turkey without
addressing their deficiencies in political and economic institutions.

More recently Oztiirk (2015), Zou (2018), and Kabir & Ahmed (2019) offered
alternative approaches, emphasizing income inequality, equal opportunity, and middle-class
income share, to avoid the middle-income trap. To understand the impact of the income, the
share of the middle class in avoiding the trap Oztiirk (2015) explores the link between the
middle-class income share and economic growth. The results show that the key growth
factors including the middle class, innovation, productivity, and foreign direct investment
have a diminishing marginal effect on economic growth. Another important result shows
that the share of middle-income deciles plays an important role in avoiding the trap. Zou
(2018) addresses whether a country could avoid the middle-income trap with a historical
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approach. Zou (2018) stresses the importance of the manufacturing sector and technological
capacities for avoiding the trap. The suggestion of this paper to the Chinese economy for the
achieve this goal is the provision of equal opportunities to all citizens. Kabir & Ahmed
(2019) investigate the underlying factor of the middle-income trap. They conclude that
foreign direct investment and the population of dependents are related to the lower-middle-
income trap. They also show that income inequality and foreign aid assistance are associated
with the upper-middle-income trap.

The study by Mare et al. (2015), to the best of our knowledge, is the first and only
study conducted on the relationship between gender issues and the middle-income trap. They
argue that the effective use of skills and abilities of migrants contributing to the middle-
income trap at a national level is not well managed in Thailand’s case. And also, their
middle-income trap approach based on gender approaches shows that a combination of
insufficient education, limited skills, a lack of aspiration, and the gendered economy has
trapped both women and men in low-level economic activity.

5. Data Description, Empirical Framework, and Analysis

A panel logit model is used to examine the role of women’s employment as well as
other variables commonly used in avoiding the middle-income trap. This section describes
the variables and data, presents the estimation methods and the estimation results.

5.1. Variables and Data

To analyse the impact of the women’s employment rate in avoiding the middle-
income trap, a panel logit model is employed. In this analysis, the impact of the women’s
employment rate on the possibility of an upper-middle-income country being a high-income
economy is investigated. The country sample included in the analysis is based on the
classification of upper-middle-income economies of the World Bank. In this classification,
upper-middle-income economies are those with a GNI per capita between $3,996 and
$12,375 and there are 60 countries in this income segment. 27 countries with suitable data
for the balanced panel are selected from these 60 countries and included in the analysis. The
list of the countries subject to the analysis is located in the Appendix. To estimate the model
in 27 countries the annual time series for the period 1995-2016 is used. Because of data
availability, this paper focuses on this period.

This study employs cross-section data of 27 countries to estimate the effect of the
female employment rate and some other related variables on the probability of the transition
of an upper-middle-income country to a high-income economy. For this purpose, five
variables have been used. The other four variables except the female employment are
commonly suggested arguments in the literature for avoiding the middle-income trap
(Ozturk, 2015). Based on previous studies, and the data availability, the following variables
for a logit model are specified:
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The dependent variable is Real GDP per capita in 2011US$. The dependent
variable GDP is discrete, is equal to 1 if a country has moved up to the high-income
level (higher than 12375) and O if the country has remained in the upper-middle-
income level (lower than 12376). Real GDP data obtained from the Maddison
Project Database (MPD).

One of the independent variables is the female employment rate from International
Labor Organization (ILO). This variable based on the employment-to-population
ratio is the number of persons who are employed as a percent of the total of the
working-age population (working age is +15). The other independent variable is
productivity from ILO. Labor productivity is defined as output per worker. Also,
to examine the impact of innovation, the patent variable is used as a proxy measure
of innovation from the World Bank. Patent applications as a proxy of innovation
are worldwide patent applications filed through the Patent Cooperation Treaty
procedure or with a national patent office. Patent applications by resident data
obtained from the World Bank Database. Furthermore, the economic freedom
variable is included in the analysis to determine the impacts of institutions on the
transition from upper-middle-income to high income. The index of Economic
freedom annual data is released for the 1995-2020 period by the Heritage
Foundation.

In this study, a panel logit model is employed to estimate the effects of the female
employment rate on the probability of the transition of an upper-middle-income country to
a high-income economy. The data of all variables used in the model estimated in the analysis
are given in Table 1 and Table 2. Tale 1 presents the variable definitions, and the summary
statistics of the data are given in Table 2.

Table: 1

Data Set
Title Variables Sources
GDP Discrete variable 0 or 1; Real GDP per capita in 2011US$ MPD
Female Emp. Female employment-to-population ratio
Productivity Output per worker (US$) ILO
Innovation Patent applications, resident World Bank
Institution Economic Freedom Index Heritage Foundation

Table: 2

Summary Statistics

Variable Obs. Mean Std. Dev. Min Max
GDP 594 10.242.71 4.796.713 2.170 23.881
Female Emp. 594 42.38832 14.53148 8.233 70.701
Productivity 594 17.603.188 12.305.605 2.101.629 73.924.520
Innovation 594 11.779.39 83.714.38 1 12.049.81
Institution 594 56.90438 10.24177 26.7 747

5.2. Estimation Methods

If a dependent variable based on a discrete value, a household purchased a car or not;
an individual has joined a labour union or not, this dependent variable is usually represented
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by a binary choice variable y;: =1 if the event happens and 0 if it does not for individual i at
time t. If pitis the probability that person i has a car at time t, so then E(yir) =1 - pit +0 - (1—
pi) = Ppi, this is usually modelled as a function of relevant variable like (Baltagi, 2005;
Vogelvang, 2005);

pit =Pr [yit :l]: E (yit/ Xit): F (XLtB) (1)

The probability functions are known in the econometrics literature as the logit and
probit models. In case of a discrete dependent variable in this study:

yit =1, if y;, > 0, if a middle-income country has moved up to a high-income economy
(higher than 12375)

yit = 0, otherwise, if a middle-income country has remained in the middle-income level
(lower than 12376)

where y;, = XLtt B+ uy. 2

The probability of a country’s transition to a high-income level is dependent on
observed variables. The probability of the transition of an upper-middle-income country to
a high-income level is:

Prlyie=1]=Pr [y}, > 0] =Pr[vy >~ X B- ] = F (Xpe B+ ;) 3)

In panel data, the presence of individual effects complicates the estimations, and this
is known as the incidental parameters problem. The basic solution to the incidental
parameters problem is to find a minimal sufficient statistic or y;. Chamberlain (1980) shows
the impossibility of estimating the parameters of this discrete choice model consistently and
therefore, suggests maximizing the conditional likelihood function (Baltagi, 2005; Mierau
etal., 2007):

Le = T Prig, o, Yir / Bi=1 Yie) 4
5.3. Empirical Results

In this section, a panel logit model is employed to estimate the effects of related
variables on the probability of the transition of an upper-middle-income country to a high-
income level. Tables 3 and 4 show the estimation results. Just before evaluating the results,
it is necessary to consider model specifications. To that end, the Hausman specification test
is employed for the model selection between fixed-effects logit and random effects logit
models. The results of the comparison of these two models are presented in Table 3. Based
on the Hausman specification test results, the Ho hypothesis is rejected. Test results show
that the fixed-effects estimator seems to be a better fit with this logit model.
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Table: 3
Hausman Test for Model Selection
Fixed Effect Logit Random Effect Logit Difference S.E.

Female Employment 1,054133 0,6360895 0.4180431 0,2223589
Productivity 0,0000226 0,0000103 0,0000123 0,00000402
Innovation 0,0030379 0,0000185 0,0030194 0,0012442
Institution -0,2144431 0,0184456 -0,2328886 0,0869689
Prob>chi2 0,0045

H): difference in coefficients not systematic.

Hausman test results support the use of the fixed-effects logistic regression model.
Accordingly, conditional fixed-effects logistic regression is run. Tables 4 shows the
outcomes of the conditional logit regression. The model is statistically significant (LR =
338.10; p = 0,000; Pseudo R, = 0,85). In column (3) of Tables 4, the odds ratios based on
conditional logistic regression are given. It is found that all variables i.e., including women’s
employment rate, productivity innovation, and institution affect the probability of a country
moving up to the high-income ladder positively. The results in detail show that a one percent
increase in the women’s employment ratio increases the probability of a middle-income
country climbing to the high-income ladder by 2,869. Each increase of one percent in
productivity increases the probability by 1,000002. An increase of one unit in the innovation
and the institution increases the probability of a middle-income country becoming a high-
income economy by respectively 1,003043 and 0,8069908. The findings based on the
conditional fixed-effects logistic regression show that the possibility of a middle-income
country being a high-income economy is significantly associated with female employment
rate, productivity innovation, and institution. However, the results also show that female
employment is an important argument that has more impact than the other variable.

Table 4. Conditional (Fixed-Effects) Logistic Regression

Variables

(GDP is the discrete dependent variable coded 0 or 1) Coefficients Standard errors QOdds Ratio Standard errors
Female Employment 1,054133*** 0,2231723 2,869%** 0,640
Productivity 0,0000226*** 0,00000405 1,000002*** 0,00000405
Innovation 0,0030379** 0,0012442 1,003043** 0,001248
Institution -0,2144431** 0,0936983 0,8069908** 0,0756137
Observations 374
LR test 338.10
P-value 0,0000
Pseudo R2 0,8504

* FE XXX mark the results which are respectively 10%, 5%, 1% significant.

6. Conclusions

Being in a middle-income country or becoming stuck in the middle-income is not an
irreversible situation. There are inspiring good examples of countries such as South Korea
and Singapore in history. Although the literature often refers to key arguments such as
technology, innovation, and efficiency as a strategy to exit the middle-income trap, the
structural differences between high-income countries and middle-income countries are not
just these arguments. This paper agrees with this valuable view but extends it in a different
aspect drawing attention to the ignored role of women. Thus, this paper differs from existing
middle-income trap literature because of considering the gender issues. The female
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employment structure sheds light on another distinction between these countries. Today, the
women’s employment rate is high in many western high-income countries, and the gap
between male and female employment has declined compared to the past. But we cannot
easily say the same thing for middle-income countries. In middle-income countries, there is
not a single trend of the gender gap in employment like in western countries because, in
some countries, the gender gap continues to open rather than close.

In many middle-income countries, women are seen just as potential caregivers. Care
is often considered to be an activity that requires feminine qualities. Limiting women only
to the role of caregivers causes them to build their identity only in terms of care. As a natural
consequence of this their employment opportunities in the market are narrowing and
financial pressure on families is also increasing (Kremer, 2007). Kremer (2007) states that
in many countries, women constitute a “massive untapped labour reserve.” We can easily
use this expression for the women of middle-income countries. In these countries, women
are a source of “the massive untapped labour reserve” that can support further economic
development. In this study, women’s employment is considered as another escape strategy
from the middle-income trap. In line with this perspective, a panel logit model is employed
to estimate the effects of women’s employment rate and other related variables on the
probability of the transition of an upper-middle-income country to a high-income level. The
findings based on the conditional fixed-effects logistic regression show that the possibility
of a middle-income country being a high-income economy is significantly associated with
the women’s employment rate, productivity, innovation, and institution. However, the
results also show that women’s employment is an escape strategy that has more impact than
the other variable. According to these results, it is seen that various improvements should be
made in the employment of women to avoid the middle-income trap. These improvements
would start with rethinking gender roles in the social and economic spheres. Therefore,
countries trying to deal with the middle-income trap should, first of all, abandon the
understanding that women are the sole owners of family responsibilities and support the
employment of women with their social policies within the framework of the de-
familialization approach.

Since the 1970s, a “women’s revolution” has been taking place in many countries,
which has caused a transformation in gender roles with the participation of women in
lifelong employment. However, the restriction of the role attributed to women within the
household in some countries indicates that the women’s revolution is incomplete or not
realized at all, while making them the sole owner of family care responsibilities. The fact
that women must fulfill their responsibilities in the labor market without any disrupting of
their care obligations is a deterrent factor limiting women’s participation in the labor force.
On the other hand, difficulties faced by women due to the male-dominated nature of
established labor markets is another deterrent factor that limits women’s participation in the
labor force. Such factors make it difficult for women to access full-time employment, while
also placing them in a secondary position in employment. Care responsibilities and the
dominant characteristics of the labor market, as Bugra (2014) stated, make it difficult to
solve the problems faced by women and the burden of economic independence is heavy
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under these conditions. The difficulties women face in the labor market and the difficulties
they face in accessing the labor market (from household to market) are much more stratified
and difficult than women can overcome alone. Therefore, governments should stop leaving
the solution only to the family in the care responsibilities. The issue of prevailing gender-
based inequalities in the labor market should also be taken seriously as a policy priority of
governments. As a result, countries that want to get out of the middle-income trap should
support women’s transition from households to paid employment through institutional and
stable social policies in order to benefit from women’s untapped labor reserves.
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Abstract

In this study, the mediating role of organizational identification in the effect of perceived
organizational support on employee performance was examined. In this context, data were collected
from 414 participants working in banks in Adana and Osmaniye provinces of Turkey through a
questionnaire. Confirmatory factor analysis (CFA) was applied to the scale used in the study. In
addition, the goodness of fit tests and regression analysis were carried out by a structural equation
model (SEM). The mediation role was tested with the Boostrap method. As a result of the study, it was
determined that organizational identification has a partial mediating effect on the relationship between
perceived organizational support and employee performance.
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Oz

Bu calismada, algilanan 6rgiitsel destegin ¢alisan performansi tizerindeki etkisinde orgiitsel
6zdeslesmenin aracilik rolii incelenmistir. Bu amag¢ dogrultusunda Adana ve Osmaniye ilindeki
bankalarda galisan toplam 414 katilimcidan anket araciligryla veri toplanmustir. Olgek gecerliligi igin
dogrulayici faktor analizi (DFA) yapilarak, degiskenler arasi iligkiler tespit edilmis ve yapisal esitlik
modeli (YEM) ile modelin uyum iyiligi testleri ve regresyon analizi yapilmistir. Aracilik roliinii test
edebilmek icin ise dolayli etkilerin anlamliligina bakilmis ve bunun igin boostrap yontemi

kullanilmigtir. Calisma sonucunda orgiitsel 6zdeslesmenin algilanan orgiitsel destek ile ¢alisan
performansi arasindaki iligkide kismi aracilik etkisini gosterdigi belirlenmistir.

Anahtar Sozciikler . Orgiitsel Destek, Calisan Performansi, Orgiitsel Ozdeslesme.
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1. Introduction

Today, the increasing competition between organizations and dizzying technological
developments in the globalizing world have made employees the most valuable assets of
organizations. At this point, meeting the expectations of the employees and supporting them
constitute one of the preliminary issues that should be taken into consideration by the
management and managers in increasing organizational productivity. In line with the vision,
mission and policies determined by organizations for the future, the subject they focus on
most is the concept of performance. Because, performance is an important prerequisite for
the survival of the organization. Considering the share of employees in organizations, it is
important to identify and highlight the factors that affect their individual work performance.
For this reason, one of the most fundamental issues that will enable employees to identify
with the organization and increase their performance is that the top management that
manages the organization provides organizational support to the employees and exhibits
positive attitudes and behaviours towards them. Perceived organizational support has
positive and very important effects on the individuals working in the organization. In this
context, perceived organizational support is one of the premises necessary to increase
employee performance.

Perceived organizational support (POS) is the positive belief of the employees
towards the organization, despite the fact that the efforts and efforts made by the employees
are seen and taken into account by the managers of the organization. The positive
impressions of the employees who put forward their opinions, thoughts and criticisms for
the organization are noticed by the top managers in the organization and in this context,
financial and moral support and providing career opportunities positively affect the
employees (Eisenberger et al., 1986; Yilmaz & Gormis, 2012; Karaalioglu, 2019: 1). POS
is that employees know that they are owned by the organization and that they are volunteers
to contribute to both personal and career development. In return for such support given to
the employee, the employee, who feels he is cared for by the institution, will not be
indifferent to this support and will directly increase his individual performance (Erkog, 2015:
1). Eisenberger et al. (1986) stated that the basic criterion that shows the quality of the
relationship between the employee and the organization is the perception of organizational
support. In addition, they explained POS as the attitudes that increase the productivity of the
employees and the behaviours that make the individuals happy. Cullen-Lester et al. (2014),
on the other hand, explains that POS is “the employee should be interested in his/her
institution and fulfil his/her responsibilities at the highest level in return for the financial and
moral support he/she receives from his/her organization”.

Another important factor in increasing the performance of employees is
organizational identification. Today, some complex and social change phenomena indicate
that organizational identification must be absolutely necessary for organizations to analyse
themselves (Lee, 1971: 214). When we evaluate the organizational identification in general,
we should state that this concept is related to many concepts and it is seen as important for
institutions and organizations together with cultural, global, technological and sociological
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factors. The degree of identification with the organization plays an important role in
explaining the attitudes and behaviours of the employees towards the job they work in.
Organizational identification is expressed as “bringing together certain characteristics of
employees within the scope of their work in line with the organization’s management
philosophies” (Tiizim & Caglar, 2008). Studies have also stated that perceived
organizational support (POS) positively affects the performance of employees.

The starting point of this study is whether perceived organizational support (POS)
and organizational identification have a positive effect on employee performance, and
whether POS has an increasing effect on employee performance. Although the effect of POS
on employee performance is investigated in the literature, the fact that the role of
organizational identification in this effect is not investigated reveals the importance of this
study.

The research questions created within the scope of the study are as follows:

o Does perceived organizational support affect employee performance?

o Does perceived organizational support affect organizational identification?

¢ Does organizational identification affect employee performance?

¢ Does organizational identification have a mediating role in the effect of perceived
organizational support on employee performance?

Within the framework of the above-mentioned research questions, in the next part of
the research, firstly the relationships between concepts are explained, then the study
hypotheses are tested with the field research, and the findings obtained as a result of the
analysis are mentioned. In the conclusions and inferences part of the study, suggestions were
developed in a way to shed light on future practitioners and future studies.

2. Literature Review and Hypotheses

The concept of perceived organizational support (POS) was first mentioned in the
literature in an article published by Eisenberger et al. (1986). This concept is expressed as
the perception of employees about valuing and caring for themselves due to their
contribution to the organization or institution they are affiliated with. The appreciation of
the work or duties performed by the employees by the organization and the fact that this
appreciation is seen by someone increases the performance of the employee and is also
important for the organization (S6kmen et al., 2015: 127). Employees’ feeling that they are
valued by the organizations they are members of and knowing that this is done voluntarily
by the organization creates a positive perception of faith and loyalty towards the
organization. At this point, employees exhibit a higher performance by making the work or
tasks of the organization they are a member of more meaningful (Rhoades & Eisenberger,
2002: 698). Perceived organizational support is an important motivation factor affecting
employee performance by showing a more effective performance at work (from Armeli et
al. as cited in Kurt, 2013).
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Perceived organizational support (POS) is a concept related to the extent to which an
organization or institution is concerned with the well-being of individuals working under its
roof and to what extent it cares about the employee’s contribution (Sokmen et al., 2015:
127). POS can be defined as “the general belief that organizations attach to their employees’
contribution and welfare” (Liu & Ding, 2012). POS guides the effective work behaviour on
the staff. Individuals who gain the support of the organization of which they are a member
show commitment to the jobs they are responsible for, and the thought of leaving the
organization decreases due to the establishment of high trust (Eisenberger, 1990;
Eisenberger et al., 1997). According to the theory of social change, which is one of the basic
theories on which perceived organizational support is based, as Shore & Tetrick (1991)
stated, better perception and meaning of organizational support by the employee
(Cropanzano & Mitchell, 2005) They stated that their behaviours and attitudes towards them
will be explained more clearly with this theory (Dogru, 2016: 18). Employees with a high
POS level tend to exhibit attitudes in line with the interests of the organization they are a
member of, and this situation highlights the social change theory developed by Blau (1964).
Within the framework of this theory, team members within the same organization can
contribute to the development of business relations with each other and social change
(Cropanzano & Mitchell, 2005; Hekman et al., 2009).

In studies on perceived organizational support and employee performance; Shore and
Wayne (1993), Searle et al. (2001) stated that perceived organizational support had a positive
significant effect on employee performance, and Rhoades & Eisenberger (2002), who
carried out a similar study, stated that perceived organizational support increased satisfaction
in employees and therefore had a significant effect on job performance. Akkog et al. (2012)
emphasized that organizational support is important for the development of employees and
therefore has a positive effect on their performance. In addition, in the study conducted by
Yilmaz (2016) on 5-star hotel cooks, it was stated that perceived organizational support
positively affected employee performance, and in the study conducted by Bacaksiz (2016)
on nurses working in the public sector, it was stated that organizational support positively
affected employee performance. In line with the literature research, the first hypothesis of
the research was determined as follows.

H1: Perceived organizational support positively affects employee performance.

Organizational identification (Ol) is the ability of an employee to express
himself/herself with the institution he/she is a member of and feel that he/she belongs to that
institution (Kerse & Karabey, 2017: 380). Over time, the concept of organizational
identification took place in the literature after the 1970s. Since 1970, different definitions
have been made on this concept, and more emphasis has started on it. According to the
literature, the concept of organizational identification is defined in different ways. For
example, organizational identification is the combination and harmonization of personal
goals and corporate goals (Hall et al., 1970: 176-177), and it is the employee’s role in
achieving corporate goals and implementing corporate principles (Buchanan, 1974: 533),
and it is the ability of individuals to use the sentences they use to express their institutions
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while expressing themselves (Dutton et al., 1994). For this concept, many definitions have
been made in the literature, but one of the most striking expressions is the definition made
by Ashforth & Mael (1989). The definition is as follows; organizational identification is the
employee’s belonging to his/her institution, or the ability to feel unity with the institution,
and the ability to individually accept all positive and negative situations of the institution
(Ashforth & Mael, 1989: 34). In addition, according to another definition, organizational
identification is expressed as the employee’s self-evaluation process (Riketta, 2005: 360),
as well as the sensory process that the employee experiences about the organization or the
institution. In general, this evaluation process is an evaluation by considering all aspects of
the institution or organization the employee is a member of (Cakimberk et al., 2011: 93).
Finally, according to Van Dick (2004: 175), organizational identification is the fact that the
employee includes this process of behavioural evaluation as well as the sensory and
cognitive process that the employee feels towards the organization, he or she is a member
of.

In studies on POS and organizational identification, findings supporting the purpose
of this study have been reached. For example, as a result of the research conducted by Cho
and Treadway (2016) on bank employees and graduate students, it was found that there is a
positive and correct relationship between POS and Ol, and it was stated that employees with
a high perception of organizational support will have a high level of organizational
identification. By Sluss et al. (2008) on multinational company employees in the USA; on
service organizations by Cheung & Law (2008); on workers in the defence industry by
Turung and Celik (2010); by Ozdemir (2010) on primary school teachers working in 8 state
schools in Ankara; by Zagenczyk et al. (2011) on university employees and some business
lines; and by Ertiirk (2010) in the studies conducted on blue-collar shipyard employees, it
was determined that POS had a positive effect on organizational identification. In this
direction, based on the literature and study findings mentioned above, the following
hypothesis has been created to determine the relationship between perceived organizational
support (POS) and organizational identification (Ol).

H2: Perceived organizational support positively affects organizational identification.

Employee performance (EP) concept is one of the important concepts that all
businesses operating in the service sector should focus on today. Regarding the concept of
employee performance, in the literature, it is seen that researchers have different meanings
by making different definitions. The concept of performance is defined as the degree of
achievement of the objectives of the work carried out in a certain time period (Tutar &
Altindz, 2010: 201). The concept of employee performance is the comparison with the
organizational success criteria determined according to the individual abilities of the
employees (Giimiistekin & Oztemiz, 2005: 280). At this point, it is the performance of the
employee individually, within the limits he can do in accordance with the job defined. If an
organization is to choose a method to reward its employee, this method must necessarily be
related to the employee’s performance rating. In terms of businesses, if it is necessary to
define the concept of performance, it is expressed as a service or an idea in order to perform
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the task to be carried out in the best way and to reach the goals set by the business within
the framework of the criteria determined by the enterprises (Pugh, 1991: 7-8). When the
literature was examined, it was concluded that, as a result of the study conducted by Akkog
et al. (2012) on whether POS had an effect on performance, the results obtained were
positive, and POS had a partial mediating role on performance.

On organizational identity and employee performance, McGregor (1967), Riketta
(2005), Carmeli et al. (2007) and Liu et al. (2011), it has been revealed that identification
with the organization has a significant effect on performance. In the study by Yaman (2011),
it was stated that organizational identification increases employee motivation, job
satisfaction and commitment, and thus has a positive effect on performance. In addition, in
the study conducted by Newman et al. (2014), it was reported that organizational identity
helps high performance due to its positive psychological effect on employees. Therefore,
according to the mentioned literature, the third hypothesis of the research was formed as
follows.

H3: Organizational identification positively affects employee performance.

Considering the studies on the mediating role of organizational identification in the
relationship between POS and employee performance, it is seen that these studies are
limited. In the studies; on the nurses working in public hospitals in the European side of
Istanbul, by Bacaksiz (2016); over 300 research assistants by Sokmen et al. (2015); on the
employees of 13 enterprises operating in different sectors in China by Shen et al. (2014); by
Gillet et al. (2013) on 323 nurses working in France; conducted by Hekman et al. (2009) on
physicians, it is seen that organizational identification has a mediating role in the relationship
between POS and employee performance. In the light of the above theory and study findings,
it is thought that job satisfaction has an increasing effect on the effect of transformational
leadership on employee performance. In this direction, the following hypothesis has been
created.

H4: Organizational identification has a mediating role in the effect of perceived
organizational support on employee performance.

3. Research Method

In this study, which aims to determine the mediating role of organizational
identification in the effect of perceived organizational support on employee performance,
first of all, information about the population and sample of the research and the scales used
in the research are given. Then, analysis was made for the research model, which was created
in the light of the data obtained from the research sample. In this direction, confirmatory
factor analysis (CFA) were conducted for the scales of the study, and the correlations
between research variables were determined. Afterwards, the goodness of fit tests of the
research model were conducted with the structural equation model established within the
framework of the research model, and the results of the regression analysis and mediation
test between variables were presented.
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3.1. Research Model

In accordance with the literature and hypotheses, the following research model has
been created in order to reveal the relationships between variables. In this study, as Karasar
(1995) stated, the relational screening model, which is a research model, which tries to
determine whether two or more variables are in relation and whether there is a change
together, was preferred. In Figure 1, the conceptual model of the research that covers three
different variables is shown.

Figure: 1
Relationships Among the Research Variables

Organizational

Identification

Percerved Employee
Organizational
Support

Performance

3.2. Research Population and Sample

The population of the research consists of public and private banks employee
operating in Adana and Osmaniye. The sample of the research is bank employees in Adana
and Osmaniye. The necessary data set used in the research was obtained by applying a
questionnaire to 414 people with convenience sampling method. However, the minimum
number of questionnaires required for this study was calculated by using the formula below
in this formulation, n: sample size, N: population volume, P: probability of occurrence of a
given event, Q = 1-P, Z value (1-a) test statistic at confidence level and d: amount of
tolerance. In addition, the required minimum sample size was determined as 95% confidence
interval and 5% tolerance. According to this formula, the number of questionnaires to be
applied was calculated as 384 (Ozer, 2004; Yakut, 2020: 3286):

_ NPQZ?
N = W—Daz+rez? @
2
n= 264373(0.5)(0.5)(1.96) =384 @

T (264373-1)0.052+(0.5)(0.5)(1.96)?

168 of the employees are women and 246 of them are men. 126 of the employees are
in the age range of 18-31, 138 of them are in the age range of 32-38, 109 of them are in the
age range of 39-51 and 21 of them are in the age range of 52 and over. In terms of work
experience, 51 of the employees are less than 1 year, 148 employees 1-3 years, 109
employees 4-7 years, 69 employees 8-11 years, 29 employees 12-20 years, and 8 employees
21 years or more, has experience.
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3.3. Scales of the Study

Expressions in all scales in the questionnaire forms were measured with a 5-point
Likert type scale. For the reliability of the scales, the Cronbach Alpha value was used, and
the mean and standard deviation values were calculated for all the expressions in the scales.
It was found that the reliability values of the factors in all of the statements in the
questionnaire form were 0.70 and above (Nunnally, 1978).

¢ Organizational Support Scale: The short version of the five-item scale, developed
by Rhoades et al. (2001) and validated in Turkish by Cinar (2013), was used. The
reliability coefficient of this scale was determined as 0,88.

e Employee Performance Scale: The scale consisting of one dimension and four
expressions, adapted from the study of Kirkman and Rosen (1999) by Sigler
&Pearson (2000), was used in this study. Turkish adaptation of the scale was made
by C61 (2008). The reliability coefficient of this scale was found to be 0,91.

¢ Organizational Identification Scale: It is a one-dimensional scale consisting of six
expressions, developed by Mael & Ashforth (1992), then adapted into Turkish by
Tak & Aydemir (2004). The reliability coefficient of this scale was found to be
0,83.

4. Findings

SPSS and AMOS statistical package programs were used for the analysis of the data
collected within the scope of the research. In order to reveal the reliability levels of the scales
used in the study, the Cronbach’s Alpha coefficient was taken into account, and descriptive
statistics for the variables were determined. Confirmatory factor analysis (CFA) was
performed to determine the structural validity of the measurement model presented in the
study, and the convergence and convergence validities were revealed. In addition to these,
the relationships between the variables discussed in the study were determined by
performing Pearson correlation analysis. In testing the hypotheses put forward in the study,
structural equation model (SEM) analysis was handled, and thus, direct effects, indirect
effects and total effects, which were aimed to be revealed among variables, were determined.
The correlation values between the variables and the reliability and descriptive statistics of
the variables are included in Table 1. The fact that the skewness and kurtosis values of the
mean of the variables are between +2 and -2 shows that the data is normal distributed. When
Table 1 below is examined, it has been found that there are positive and significant
relationships between “Perceived Organizational Support (POS)”, “Employee Performance
(EP)” and “Organizational Identification (OI)”.

In the study, first-order multifactorial structure was tested with confirmatory factor
analysis (CFA), preferring the AMOS program, in order to determine the validity of the
scales. Due to the normal distribution of the data, the maximum likelihood estimation
method was used for this (Giirbiiz & Sahin, 2016). The coefficients obtained as a result of
the analysis are shown in Figure 2. According to the aforementioned findings, factor loads
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took high values ranging from 0,579 to 0,887, and all of these factor loads were found to be
statistically significant.

Table: 1
Descriptive Statistics and Correlation Coefficients
Mean Sd. Skewness Kurtosis 1 2 3
1. Perceived Organizational Support (POS) 4.20 72 -1.86 1.28 (.88)
2. Employee Performance (EP) 4.40 .60 -1.21 1.30 572" (.91)
3. Organizational Identification (OI) 4.10 71 -1.71 1.55 423" .558™ (.83)

**p <.001, n =414, values given in parentheses are Cronbach's Alpha (a) values.

Figure: 2
Confirmatory Factor Analysis (CFA)

As a result of the first level confirmatory factor analysis (CFA) of the scale,
acceptable good fit values were reached in the values of fit indices. The confirmatory factor
analysis (CFA) results are presented in Table 2 below. The goodness of fit values obtained
as aresult of CFA were determined as “y2 / df = 2,48; SRMR =0,34; IFI =0,96; TLI1 = 0,95;
CFI = 0,96; RMSEA = 0,60, and these values show that the model is in very good fit. In

addition, these results indicate that the predicted theoretical structure of the three factors is
confirmed.

Table: 2
Goodness of Fit Statistics for the Scales and Research Model
Godness of Fit Values 12 df CMIN/DF SRMR IF1 CFI TLI RMSEA
Perceived Organizational Support 13.987 3 4.662 .012 .990 .990 .998 .073
Employee Performance 4.282 3 .199 .004 .999 .999 .997 .032
Organizational Identification 18.654 8 2.332 .028 .986 .986 974 .057
Measurement Model 216.304 87 2.486 .034 .963 .963 .955 .060
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In the next part of the study, in order to test the research hypotheses and the mediating
effect, a path analysis model was established for the mediating role of organizational
identification in the effect of perceived organizational support on employee performance.
The result regarding the established structural model is shown in Figure 3.

Figure: 3
Structural Equation Model (SEM) and Standardized Path Coefficients

Regarding the model given in Figure 3, H1: “Perceived organizational support
positively affects employee performance.”, H2: “Perceived organizational support positively
affects organizational identification.”, H3: “Organizational identification positively affects
employee performance” and H4: “Organizational identification has a mediating role in the
effect of perceived organizational support on employee performance.” The research
hypotheses were tested on the structural model in order to evaluate the hypotheses and the
effect of the intermediary model, and the results are shown in Table 3. In terms of testing
the mediation role, the highest likelihood method was used with the Monte Carlo Parametric
Boostrap option with a 95% confidence interval consisting of 5000 samples to look at the
significance of indirect effects. The upper and lower values for the confidence intervals are
presented in Table 3.

Table: 3
Mediation Analysis
BC %95 CI
Tested Path B SE B UB

Perceived Organizational Support > Organizational Identification 0,488™" 047 37 59
Organizational Identification > Employee Performance 0,473 0,49 ,35 57
Perceived Organizational Support ---> Employee Performance

Total Effect (c) 0,607 0,37 51 ,68

Direct Effect (c’) 0,377 - .25 148

Indirect Effect (axb) 0,230 - ,16 31

Note: n = 414 (5.000 Bootstrap sample), YD %95 BC = Bias corrected %95 Confidence interval, X = Perceived Organizational Support, Y = Employee Performance, M =
Organizational Identification, (***p<.001).
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As a result of the analysis, it was revealed that perceived organizational support has
a significant positive effect on organizational identification (p = ,488, p <.001, 95% CI [,37,
.59]). In this case, the H2 hypothesis was supported. This result shows that perceived
organizational support has an increasing effect on the organizational identification of the
employees due to the work done. Organizational identification has a significant positive
effect on employee performance (p =,473, p <.001, 95% CI [,35, .57]). In this case, the H3
hypothesis was supported. However, the total (p = .607, p <.001, 95% CI [.51, .68]) and
direct (B =,377, p <.001, 95% CI [,25, .48]) has been observed to have a significant positive
effect. In addition, it was revealed that perceived organizational support has an indirect (=
.230, p <.001, 95% CI [.16, .31]) significant effect on employee performance. Hence, the
H1 and H4 hypothesis was supported. In the light of these results, four hypotheses of the
study were accepted. It was stated by Zhao et al. (2010) and Baron and Kenny (1986) that
in order to talk about a mediating effect, VAF (Variance Accounted For) value should be
calculated, and if VAF <0.20, there is no mediating effect; If 0.20 < VAF < 0.80, there is a
partial intermediation effect; and if the VAF > 0,80, it has a full intermediary effect. Since
VAF = (Indirect Effect) / (Indirect Effect + Direct Effect) =0,23 /(0,23 + 0,37) = 0,38 <0,80,
it can be said that organizational identification in the model has a partial mediating effect.

Therefore, it can be said that organizational identification has a partial mediating
effect according to the research model. According to these findings. Organizational
identification has a “partial mediating role” in the effect of perceived organizational support
on employee performance. Because, Boostrap lower and upper confidence interval values
obtained by percentage method do not include 0 (zero) value. This finding shows that
organizational identification has an enhancing effect on the effect of perceived
organizational support on employee performance, the main purpose of which is to give
employees confidence and increase their work efforts.

5. Conclusion, Discussion and Suggestions

Developments in the service sector in recent years have started a fierce race between
organizations, and accordingly, organizations have resorted to different ways to increase
employee performance. Improving the work environment and economic status of the
employees causes significant increases in employee performance. In this context, perceived
organizational support is thought to have a regulatory and developmental effect between the
organization and the employee. On the other hand, employees can identify themselves with
the organization they are affiliated with only through organizational support. Perceived
organizational support and identification has become an increasingly important issue for
organizations in increasing employee performance in recent years. Based on this importance,
in this study conducted on public and private banks in Adana and Osmaniye provinces in
order to determine the mediating role of organizational identification in the effect of POS on
employee performance, the data collected through the survey were statistically evaluated.

As a result of the statistical analysis, it was concluded that POS had a significant
positive effect on organizational identification. This result is based on studies conducted to
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determine the effect of perceived organizational support on organizational identification
(Knippenberg & Sleebos, 2006; Edwards & Peccei, 2010; Sluss et al., 2008; Cheung & Law,
2008; Eisenberger et al., 2001) consistent with the results. This finding indicates that
perceived organizational support increases organizational identification on the employee.
Accordingly, as stated by Cheney (1983), it can be said that the level of organizational
identification is higher in organizations and institutions where value-oriented incentives are
offered. However, this finding is confirmed by the statement stated by Ashforth et al. (2008)
that “organizational identification is the process of establishing a bond between the
employee and the organization and understanding each other by feeling that the employee
belongs to the organization”. In parallel with this situation, with the statement stated by
Rhoades and Eisenberger (2002) that “employees can meet their needs by receiving mutual
support with respect, love and trust with the organization they work for, and accordingly,
employees add their membership to their social identity” findings were supported
(Zagenczyk et al., 2011: 260). In addition, this finding supports the situation stated by Tyler
and Blader (2003) that “employees who are loved and counted by their organizations and
who are evaluated in higher positions will increase the degree of organizational
identification and exhibit some supportive behaviours”. As a matter of fact, these different
approaches have a positive impact on employees, and allow for an increase in employee
performance. According to all this information, it is possible to evaluate that the socio-
economic needs of the employees can be met with perceived organizational support.

As aresult of the analysis conducted to determine the mediating role of organizational
identification in the effect of POS on employee performance for the main purpose of the
study, it was determined that organizational identification has a partial mediating role in the
effect of POS on employee performance. This result shows that POS has an indirect effect
on employee performance both directly and through organizational identification. In this
respect, it is possible to evaluate that the performance may increase as a result of the
employees seeing themselves as a part of the organization benefiting both the institution and
the work done. These findings are consistent with the results of the study examining the
relationship between POS and employee performance (Hekman et al., 2009; Sluss et al.,
2008; Gillet et al., 2013). In addition, other studies examining the relationship between POS,
employee performance and organizational identification (Shen et al., 2014; Gillet et al.,
2013; Hekman et al., 2009; S6kmen et al., 2015; Bacaksiz, 2016; Eisenberger et al., 1986)
is also compatible with the results. In addition, as stated by Turun¢ & Celik (2010), it has
been concluded that if employees’ expectations about the organization they work for are
met, and they identify with the organization, there is an increase in the performance levels
of employees, and this finding strengthens the effect of perceived organizational support on
employee performance. On the other hand, another finding is that “an employee who thinks
that his/her organization will stand by him and his/her organization will support him/her
even if they encounter negative events during the process of their life, increase the positive
relationship between them and their current organization, and thus increase their direct
performance. It can be expressed as”.
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The scales used in the research are on a 5-point Likert scale and were created to
determine whether to agree with certain expressions. However, common method deviation
may occur as a result of using the same scale type (Likert, semantic differences, etc.) for
variables. This means that all three variables are determined by Likert method, and there is
the possibility that there may be an effect on the opinions of the people who filled out the
questionnaire (Gugercin & Ay, 2016). Therefore, the fact that the scales used in the study
are on a 5-point Likert scale is one of the limitations of the study. Another limitation of the
research is that the research was conducted with employees operating in the service sector
in only one region. However, all the results obtained as a result of this study should be
evaluated within the scope of the sample that was researched, the survey method determined
and the research limitations. In addition, since the research is conducted in a certain period
of time, attitudes and perceptions may change over time, this study is limited to the process
in which it was carried out (Aslan, 2020: 209). Therefore, the application of a similar
research to different sectors and employees can be recommended for researchers.

The most important contribution of this study to the literature is that it has been
proven that organizational identification has an increasing effect on the effect of perceived
organizational support on employee performance. In this respect, it is thought that the
research will contribute to the literature. For future studies, it is recommended to carry out
studies that consider factors such as organizational justice, organizational cynicism,
organizational culture and organizational commitment as mediator variables in the effect of
factors such as job satisfaction, self-efficacy, and job stress on employee performance. For
practitioners, it is suggested that the positive perception of organizational support towards
motivation and wages in the organization is an important issue in organization-employee
interaction, should not be ignored. In addition, in order to increase the performance of the
employees and to identify with the organization, it is recommended to support the employees
in an organizational way, and to carry out activities that will motivate them to work and
increase their level of satisfaction with wages.
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Abstract

This study analyses the relationship between short- and long-term relationships between
divorce rates and economic recession in Turkey. The asymmetric and time-varying asymmetric
causality tests are used to analyse the short-term relationship, the Maki cointegration test is used to
analyse the long-term relationship. The dependent variable of the model is the divorce rate. Labour
force participation rate of women, unemployment rate, GDP per capita, legal regulations, and
economic crises are independent variables. According to the estimation results, unemployment,
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varying asymmetric causality test results also indicate a temporary causality relationship between
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Oz

Bu ¢aligmanin amaci Tiirkiye’de ekonomik resesyonlar ile bosanma oranlar1 arasindaki kisa
ve uzun donemli iligkileri analiz etmektir. Uzun donemli iligkiyi analiz etmek i¢in Maki esbiitiinlesme
testi, kisa donemli iliskiyi analiz etmek igin asimetrik ve zamanla degisen asimetrik nedensellik testleri
kullanilmigtir. Modelin bagimli degiskeni, bosanma oramdir. Kadinlarin isgiiciine katilim orani,
toplam issizlik orani, kisi basina diisen GSYIH, yasal diizenlemeler ve ekonomik krizler bagimsiz
degiskenlerdir. Tahmin sonuglarina gore kadinlarin iggiiciine katilim oranlari, igsizlik oranlari, ulusal
gelir, yasal diizenlemeler ve ekonomik Krizler bosanma oranlarmi pozitif etkilemektedir. Zamanla

degisen asimetrik nedensellik testi sonuglarina gore pozitif gelir ve igsizlik soklar arasinda gegici bir
nedensellik iliskisi bulunmaktadir.

Anahtar Sozciikler . Asimetrik Nedensellik Testleri, Koentegreasyon Testleri, Bosanma
Oranlar1, Ekonomik Resesyonlar.
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1. Introduction

In the articles 161 to 184 of the Civil Code numbered 4721, adopted in 2001, divorce
was reconsidered, and unilateral and non-fault divorce was legalized with the regulations
that were made. The new legal regulation has caused divorce rates to rise significantly.
Despite being the second country where the divorce rate is the lowest among European
countries, the divorce rates in Turkey have increased significantly in recent years. According
to the Turkstat (Turkish Statistical Institute) data, the crude divorce rate increased from 0.46
per thousand in 1994 to 1.41 per thousand in 2001. Although it has shown a decreasing trend
in recent years, divorce rates are still at high levels.

Goode (1963; 1971), Glenn & Suspancic (1984), South (1985) and Trent & South
(1989) separated the factors affecting divorce rates on the social level into four groups as
socio-economic development level, status, and women’s labour force participation rate,
gender ratio and religion.

In studies investigating the relationship between socio-economic development and
divorce rate, the effect of modernization and industrialization processes on divorce has been
addressed. Goode (1963), Kerckoff (1972), Cole & Powers (1973), Hareven (1976) and Lee
(1982) conducted first studies regarding the industrialization process on the divorce.
Urbanization and industrialization increase divorce rates by causing changes in social and
cultural values. Jones (1997) stressed that despite the increase in industrialization and
urbanization rates in Islamic Southeast Asia and Western countries, divorce rates have been
decreasing. Then, despite the increase in the speed of modernization, the divorce rate
remains low in these countries, which implies divorce is still unwelcomed.

Increases in the trend of modernization and industrialization affect the divorce rates
by leading to an increase in the education level of women and in the female labour
participation rate. Levinger (1976), Fergusson et al. (1984), Jalovaara (2003), Chan &
Halphin (2005), Cooke & Gash (2010) suggested that the increase in the education level of
women caused an increase in the relative income level of women and accordingly increased
divorce rates, while Kreager et al. (2013) emphasizes that the increase in the education level
of women decreases the tendency of domestic violence and therefore causes a decrease in
divorce rates.

Ross & Sahwill (1975), Spitze & South (1985), South & Lloyd (1995) assert that
there is a positive relationship between female labour participation rate and divorce rates.
Ross & Sawhill (1975) explains the positive relationship between female Ilabour
participation rate and divorce rates with the increase in the number of resources available.
Increases in the female labour participation rate also increase the divorce rates through
income and freedom channels. Increases in the income level of women lead to the idea of
getting rid of an unhappy marriage. According to Spitze (1988) and South & Lloyd (1996),
increases in the female labour participation rate also increase domestic violence and cause
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divorce. Bremmer & Kesselring (2004) reached results that support the hypothesis that
female labour participation rate increase divorce rates.

In addition to these factors, legal regulations and economic recessions that facilitate
divorce are expected to have an impact on divorce rates by considering different
perspectives. Studies conducted by Peters (1986), Yi & Deging (2000), Friedberg (1998),
Clarke-Stewart & Brenteno (2006), Wolfers (2006), Rasul (2006), Drewianka (2008), Kneip
& Bauer (2009), Brown & Lin (2012), Gonzalez-Val & Viitanen (2009) and Nurlaelawati
(2013) confirm the hypothesis that facilitating legal regulations causes a significant increase
in divorce rates.

Economic recessions also affect divorce rates through unemployment and income
channels. But there is no consensus in the literature on the magnitude and direction of the
effect. Four main approaches in the literature account for the effects of economic recessions
on divorce rates. The first of these approaches is the psychological stress approach. This
hypothesis, put forward by Komarovsky (1940), emphasizes that stress has negative effects
on marriage. Individuals are optimistic that they can find a new job at the beginning, but the
perceived happiness level decreases as the unemployment period is extended, and this results
in divorce by causing conflicts between spouses. From this hypothesis, Elder’s (1974), South
(1985), Johnson & Booth (1990), Jensen & Smith (1990), Conger & Elder (1994), White &
Rogers (2000), Brammlet & Mosher (2001), Lewin (2005), Hansen (2005) and Arkes &
Shen (2010) obtained results that supported the psychological stress approach. Conger et al.
(1999) and Wilcox (2011) examined the effects of economic recessions and financial
difficulties on marriage and happiness with a different approach. The results obtained from
their studies showed that, as financial problems increase, the number of married people and
the level of happiness decrease. Therefore, the findings obtained to support the main theme
of the psychological stress approach.

Another approach that examines the effects of economic recessions on divorce rates
is the divorce cost approach. This hypothesis, put forward by Hoffman (1977), suggests that
individuals decide to divorce considering the change in the quality of life and loss of welfare
after divorce. The studies conducted by Peterson (1996) and Smock et al. (1999) showed
that divorce negatively affects women’s well-being. Because of the high welfare loss caused
by the high costs that individuals will bear to establish a new order as well as court expenses,
individuals will prefer to stay married rather than divorce, especially in times of
unemployment. Therefore, there is a negative relationship between unemployment rates and
divorce rates. The results obtained from studies conducted by Cherlin (1991), Amato &
Beattie (2011), Hellerstein & Morrill (2011), Cohen (2014), Payne (2014), Gonz alez-Val
& Marc’en (2017), Schneider & Hastings (2015), Tumin & Qian (2015) and Alola et al.
(2020) were consistent with the divorce cost approach. Fischer & Liefbroer (2006)
concluded that macroeconomic conditions and cultural climate changes affect divorce rates
negatively. Tumin & Quian (2015) emphasized that increases in men’s unemployment rates
rather than women’s unemployment rates decrease the likelihood of divorce. Likewise,
Harknett & Schneider (2012) concluded that crises did not increase divorce rates in their
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study, which examined the effects of the 2008 crisis on divorce rates. Divorce decisions are
postponed, especially in those communities with low levels of education and different ethnic
backgrounds.

Based on the 1929 crisis, Cherlin (2009) emphasized that the direction of the
relationship between divorce rates may change over time. The results obtained by Cherlin
(2009) indicated that the divorce rates decreased during the great crisis period, but these
rates increased as the effects of the crisis decreased. This approach is called the hybrid
approach, and the direction of the relationship between unemployment rates and divorce
rates is determined based on the divorce costs and living standards of households. Findings
obtained by Arkes & Shen (2010) and Roy (2011) also emphasized that the probability of
divorce may vary depending on the economic conjuncture.

By analysing the effects of cyclical fluctuations on divorce, Schaller (2013)
emphasized that recessions are effective on marriage and divorce rates, but the direction and
magnitude of the effect may vary depending on the family structure and cultural factors.
According to the study, unemployment shocks have permanent effects on temporary divorce
rates and marriage.

There is a limited number of studies in Turkey which study causes of divorce rates
and analyse economic factors on the effect of divorce. Dogan (1998), Yildirim (2004), Aydin
& Baran (2010), Ersoz (2011), Bagkaya & Inal (2017), Binay (2018), Aktas-Akoglu &
Kucukkaragoz (2018), Ayhan (2018) performed studies by drawing attention to the increase
in divorce rates and emphasized that the main reason of divorce is the irreconcilable
differences. In these studies, it has been specified that economic factors play a decisive role
in irreconcilable differences, but the effect of economic factors on divorce rates has not been
analysed empirically.

Atik (2020) and Gavcar (2020) empirically analysed the effect of factors stemming
from family problems such as family conflicts and the number of children on divorce rates,
rather than economic factors. Irreconcilable difference increases divorce rates.

In Turkey, rather than the effect of the economic recession on divorce rates, the effect
of the unemployment rate on the divorce rate was examined. Bayrak (2010) analysed the
effects of unemployment rates on divorce rates on a country basis while Sandalcilar (2012)
conducted research on a regional basis. Bayrak (2010) states that there is no statistically
significant relationship between unemployment rates and divorce rates in the long term in
Turkey while Sandalcilar (2012) claims that there is a negative relationship between regional
divorce rates and regional unemployment rates.

Kog (2019) analysed factors affecting the divorce rate in Turkey by means of Beta
regression and used the unemployment rate in the model. According to the analysis results,
there is no statistically significant relationship between unemployment rates and divorce
rates.
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In the studies conducted by Komarovsky (1940), South (1985), Jensen & Smith
(1990), Lewin (2005), Arkes & Shen (2010), Amato & Beattie (2011), it is underlined that
unemployment rates have been increasing during the economic recession while these rates
have been decreasing during economic expansion periods. In these studies, the increase in
divorce rates caused by the unemployment has also been focused. Based on these studies,
Schaller (2013), Gonz'alez-Val & Marc’en (2017) used unemployment rates as a basic
indicator for economic expansion and economic contractions and analysed the impact of
economic cycles on the divorce rates.

Under normal circumstances, the unemployment is expected to decrease during
periods of economic growth. But, in the 1990s, in countries like the Czech Republic,
Hungary, Poland, Slovakia, Slovenia, Lithuania, Bulgaria, Romania and as of 2000s in
countries like Turkey, it is observed that unemployment increases despite economic growth.
This phenomenon is called jobless growth in the literature (Onaran, 2008). Therefore, all
unemployment increases alone are not indicator of an economic recession. Then, when
analysing the effects of economic recessions on the divorce rates in countries with jobless
growth, unemployment rates should not be used alone. Besides, in countries with jobless
growth, variables of unemployment rates and economic crisis should be added to the model
as separate variables. In this context, the study is expected to contribute to the literature.

During the periods of economic crisis, the national income level decreases, changes
in the national income level affect the unemployment and the female labour participation
rate. All these also imply changes in divorce rates. Therefore, in the study, in addition to the
economic crisis, legal amendments and unemployment rates, national income level and
female labour participation rates have also been added to the model. However, economic
crises cause asymmetrical effects on the variables included in the model. Hatemi J (2012)
developed the asymmetric causality test by claiming that economic crises have asymmetric
effects. In this study, by considering the asymmetric effects of economic crises, causality
tests between variables were tested using asymmetric causality relationships, asymmetric
and time-varying asymmetric causalities. The time varying causality test analyses whether
the causal relationships between variables change over time. Another difference that
distinguishes this study from the studies in the current literature is that the asymmetric effects
were considered. The study is completely original both in terms of the methodology and the
findings obtained.

Understanding the effects of economic factors on the divorce rates is important for
analysing the sources of irreconcilable difference within the family. In addition, in an
economy where economic recessions positively affect divorce rates, the coefficient
indicating the relationship between national income level and divorce rates is expected to be
negative and statistically significant. Coefficients showing the relationship between the
economic crisis and unemployment rates are statistically and positively significant while the
coefficient of national income is also positively and statistically significant. All these can be
explained by the availability of jobless growth in Turkey.
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The work consists of four parts. In the first part, the theoretical infrastructure and
how economic recessions affect divorce rates within the framework of the current literature
are discussed in detail. In the second part, the methodology and data set are introduced. In
the third part, estimation results are included. The results obtained are evaluated in the final
part.

2. Data and Methodology

The effects of economic recessions on the divorce rates in the period of 1990-2017
were analysed in this study. National income level decreases, changes in national income
level affect unemployment rates and female labour participation rate and thus lead to
changes in divorce rates. By considering the relationships between variables, two different
methods were used in the study. First of all, the long-term relationship between national
income level, unemployment rates, female labour participation rate, economic recessions
and divorce rates in 2001 were analysed via the Maki cointegration analysis and the DOLS
cointegration estimator.

The variables used in the study are available in Table 1. GDP per person,
unemployment rate and female labour participation rate are annual based data obtained from
TURSTAT database. The effects of legal amendments and economic crises were included
in the model using artificial variables.

D2 variable, representing legal regulations, was defined as “0” until 2001 while it
was defined as “1” following 2001. D1 variable, which represents crises, was defined as “0”
for periods before crises and “1” for post-crisis periods. Logarithmic series were used in the
study.

Table: 1
Variables Used in the Model
Dependent variable Notation Independent Variables Notation Frequency Database
Total Unemployment Rate LNTUR
Female Labour Force Participation Rate LNFLPR Annual TURKSTAT
Crude Divorce Rate LNCDR Per capita Gross Domestic Product LNGDP
Law Regulations D2 Created by the author.
Crisis periods D1 Created by the author.

In Maki Cointegration analysis, the dependent variable of the model was crude
divorce rates. Per capita gross domestic product, female labour force participation rate, the
impact of legal regulations and the effects of crisis periods were the independent variables
of the model.

Positive and negative shocks occurring during periods of economic expansion and
contraction are expected to have different effects on the national income level,
unemployment rate and female labour force participation rates, while positive and negative
shocks in the national income, unemployment rate and female labour force participation rate
are also expected to have different effects on the divorce rate. For this reason, instead of

70



Kog, P. & A. Kutlar (2021), “The Effects of Economic Recessions on
Divorce Rates: A Research on Turkey”, Sosyoekonomi, 29(49), 65-84.

symmetric causality tests, asymmetric causality tests were used in the study, and a time-
varying asymmetric causality test was added in order to test whether the causality
relationships between positive and negative shocks changed over time.

Table: 2
Descriptive Statistics

Statistics CDR TUR FLPR GDP
Mean 1.10 9.42 27.04 6756
Median 1.37 9.75 26.45 5379
Maximum 1.70 14.00 37.6 12542
Minimum 0.46 6.50 20.70 2270
Std. Dev. 0.52 1.78 4.73 3713
Skewness -0.32 0.22 0.58 0.23
Kurtosis 1.24 2.87 2.57 1.35
Jarque Bera 4.074 0.250 1.788 3.417
Prob 0.1304 0.8821 0.4089 0.1810

Table 2 illustrates descriptive statistics for the variables. In the period under
consideration, the average divorce rate was 1.10 per thousand, while the average
unemployment rate was 9.42% and the average participation rate of women’s labour force
was 27.04%. Average GDP is 6756 Turkish liras. There is approximately a four-fold
difference between the lowest and the highest divorce rate as of the period under
consideration. There is nearly a two-fold difference between the lowest and highest
unemployment and female labour participation rate, while there is a six-fold difference
between the lowest GDP per capita and the highest GDP per capita.

2.1. Maki Cointegration Test

An increasing risk appetite in the markets increases uncertainties in the economy,
raises imbalances in both national and local markets and causes economic crises. Economic
crises and important historical events cause significant deviations in the values of
macroeconomic variables and thus cause structural breaks. These deviations in the values of
variables affect analysis results, too. For this reason, using techniques that consider structural
breaks in econometric analyses provides more reliable results. For this reason, the Maki
(2012) cointegration test was used to analyse the cointegration relationships between the
variables. The multiple breaks cointegration relationship was analysed using the following
regression equations.

Ve =M+ X i Dy + B'xe +u, (1)
Ye=u+ Xy i Dy + B'xe + Xfey B Dicuy 2
Ye=u+TI i Dig +ve + B'xe + Xy B Dyuy (3)
Ve = U+ 2 i Dy +ve + X1 vitDie + B'xe + Xy Bi Dieuy 4
t=1,2......... T. y, and x; are observable | (1) variables. u, is the error term. y, is a

scalar and x; = (x4, X3¢ - Xme )’ 1S @n (M x 1) vector. Maki (2012) assumed that an (n x 1)
vector z, was generated by z, = (y;, x;)' = z;_, + €;. & are i.i.d with mean zero, positive

71



Kog, P. & A. Kutlar (2021), “The Effects of Economic Recessions on
Divorce Rates: A Research on Turkey”, Sosyoekonomi, 29(49), 65-84.

definite variance-covariance matrix.u, is a constant term, u;, y,y; are structural break
parameters and B’ and f3; are true parameters. D; , represents structural breaks. If D; ., t >
Ty, it takes the value of “1”, if not, it takes the value of “0”. Tg; shows the break in time. k
is the maximum number of breaks. Equation (1) is the model with a constant break, equation
(2) is the regime-change model that allows structural breaks in g as well as the change in u,
equation (3) is the trendy regime-change model and equation (4) includes breaks in constant,
trend and parameters. The cointegration relationships between the variables were analysed
based on the error terms of the equations above.

Against the H, hypothesis “There is no cointegration relationship under structural
breaks”, the alternate hypothesis “There is a cointegration relationship under structural
breaks” was tested. The critical values required to test the hypotheses were obtained using
Monte Carlo simulations. If the calculated values are smaller than the critical values, the
hypothesis H, is rejected.

2.2. DOLS Cointegration Estimators

After determining the cointegration relationship between the variables, the DOLS
estimators were used to determine the direction and magnitude of the long-term relationship.
The DOLS method developed by Saikkonen (1992) and Stock & Watson (1993) is defined
as follows:

ye =xtf +Diy: + Z?:-q Dxiy ;8 +uge ®)

v, is the | (1) dependent variable and x; denotes the stochastic regressors, Dy
represents a deterministic trend and u,; is error term with zero mean and covariance. q
denotes the numbers of lags typically chosen using information criterion. y; is the
deterministic trend parameter and g true parameters.

In the equation, the function is assumed to conform to the central limit theorem, and
problems arising from the problem of internality and autocorrelation problems are corrected.

2.3. Asymmetric and Time-Varying Asymmetric Causality Test

Wars, economic crises, and policy changes affect causal relationships between
variables and distribution of error terms significantly. However, in the Toda &Yamamoto
(1995) causality test, this situation is neglected, and the error terms are assumed to have a
normal distribution. Therefore, using the Toda-Yamamoto causality test in cases where the
error terms do not have a normal distribution causes erroneous result. In this context, Hacker
& Hatemi J (2006) developed a bootstrap-based symmetric causality test, which provides
more reliable results when the error terms are not normally distributed. However, in the
symmetric causality test, positive and negative shocks are considered to have the same
effect. Nevertheless, positive, and negative shocks do not have the same effect on variables.
In this context, the asymmetric causality test was developed by Hatemi J (2012). In the
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asymmetric causality test, the variables are divided into positive and negative components,
and the causality relationships between positive shocks and negative shocks are investigated.
The causal relationship between two integrated variables y,, and y,, was defined as the
following random walk processes:

Vit = Yie-1 + €16 = Yi0 + Dicq €14 (6)
Yot = Yae-1 + €2¢ = Vo0 + Lic1 €2i )
t=1, 2,....T, the constants y; , and y, , are the initial values, and the variables &,; and

&,; signify white noise disturbance terms. Positive and negative shocks are defined as the
following.

Vit = Yie—1 + €16 = Y10+ Dimr &t + Tiogeni” (8)
Vit = Yar-1 + €26 = Va0 + Dier €207 + Dici 2™ 9)

The variables &;;* and &,;~ denote positive and negative shocks. The positive and
negative shocks of each variable can be defined in a cumulative form as y{; =

t ot - -
=1 €10, Y1t = Di=1E1p

The causal relationship between positive cumulative shocks and negative cumulative
shocks is tested. The test for causality can be implemented by using the following vector
autoregressive model of order p, VAR (p);

v = v+ Ay + -+ Ay, +uf (For positive shocks) (10)

yi =v+ Ay, + -+ Apyi_; +ug (For negative shocks) (11)

The variables y;}* and y; is the 2 x 1 vector of the variables, v is the 2 x1 vector of
intercepts, and u; and u; are 2 x 1 vector of error terms. The matrix 4, is a 2 x 2 matrix of
parameters for lag order r (r=1,2...... p).

The null hypothesis indicating there is no causality between the variables is tested by
using the Wald test statistics. Wald test statistics is formulated as following;

Wald = (CB)'[C((Z'2)~1®S,)C'171(CP) (12)

B is the parameter vector. C is p x n(1 + np)indicator matrix with elements ones for
restricted parameters and zeros for the rest of the parameters. Sy, is the variance-covariance
matrix of the unrestricted VAR model estimated. If the calculated test statistics are greater
than the critical values, H, is rejected. Rejection of H, means that there is a causal
relationship between positive or negative shocks.

In the time-varying asymmetric causality test, the period during which causality
relationships between variables are analysed is subdivided into periods. For this, firstly, the
asymmetric causality test is performed for the whole period in hand. In the second stage,
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sub-periods are created by discarding the first observation value for each period and adding
an observation to the last period, and this process continues until the last observation value.
In order to decide whether there is a causal relationship between the positive or negative
components as of the sub-periods, Wald statistics calculated for the sub-period is normalized
by the 10% bootstrap critical value. Normalized wald statistics and 1 boundary line are
plotted. The periods when the wald statistics are located above the 1 boundary line are the
periods when causality exists.

3. Estimation Results

The series must be | (1) to perform cointegration analysis. For this reason, firstly,
whether the series is stationary or not was tested. The Kapetanios (2005) unit root test, which
is a multiple breaks unit root test, was used to test the stationarity of the series.

Table: 3
Estimation Results of Unit Root Test
Variables (Level) LNCDR LNFLPR LNTUR LNGDP
T statistics -2.622 -3.732 -2.046 -2.913
Breaking Dates 2001 2008 2009 2009
Variables (Difference) ALNCDR ALNFLPR ALNTUR ALNGDP
T statistics -5.175 -9.660 -5.941 -5.712

*Critical values on the 1%, 5% and 10% significance level are: -5.014, -4.495 and -4.144, respectively.

The finding that the absolute values of the calculated test statistics are smaller than
the absolute values of the critical values shows that the series are not stationary in their level
values. To make the series stationary, the first differences of the series must be taken. When
the estimation results of the unit root tests are performed for the series whose differences are
taken, it is seen that the absolute values of the calculated values are greater than the absolute
values of the critical values. The series whose differences are taken are stationary. Therefore,
the series are | (1). The Maki (2012) cointegration test was used to test whether there was a
cointegration relationship between the series.

Table: 4
Estimation Results of Cointegration Test

There is no cointegration between divorce rates and female labour force participation rates
Critical values

Ho Test

Breaking Dates

1% 5% 10%
Model 0 -7.548 -5.959 -5.426 -5.131 1994,1999,2002,2009
Model 1 -8.899 -6.193 -5.699 -5.449 2000,2002,2005,2008
Model 2 -8.613 -6.915 -6.357 -6.057 1995,2000,2008,2014

There is no cointegration between divorce rates and unemployment rates
Critical values

Ho Test

Breaking Dates

1% 5% 10%
Model 0 -8.145 -5.959 -5.426 -5.131 2001, 2003,2009,2015
Model 1 -8.433 -6.193 -5.699 -5.449 2001, 2003,2009,2015
Model 2 -10.958 -6.915 -6.357 -6.057 2001,2002, 2009,2014
Model 3 -11.237 -8.004 -7.414 -7.110 1995,2001,2004, 2009

There is no cointegration between divorce rates and income levels
Critical values

Ha Test

Breaking Dates

1 5% 0%
| Model 0 -7.441 -5.959 -5.426 -5.131 2001,2005,2009, 2015
| Model 1 -8.074 -6.193 -5.699 -5.449 1991,1994,2001,2009
|_Model 2 -9.491 -6.915 -6.357 -6.057 1995,2001,2006,2009,

74



Kog, P. & A. Kutlar (2021), “The Effects of Economic Recessions on
Divorce Rates: A Research on Turkey”, Sosyoekonomi, 29(49), 65-84.

If the absolute values calculated in the Maki (2012) cointegration test are greater than
the absolute values of the critical values, the hypothesis Ho is rejected. When the
cointegration estimation results are examined, it is seen that the absolute values of the values
calculated in all models were greater than the absolute values of the critical values.
Therefore, the hypothesis Ho was rejected in all models. There was a cointegration
relationship between the divorce rates and female labour force participation rates,
unemployment rates and income level. In order to determine the direction and magnitude of
the cointegration relationship between the variables, the effects of the periods of crisis and
legal amendments were included in the models, and the DOLS cointegration estimator were
conducted.

Table: 5
Estimation Results of DOLS Cointegration Estimator

Dependent Variable: LNCDR

Variable Coefficient Std. Error t-Statistic Prob.
LNGDP 5.1905 1.2405 4.1896 0.0019
LNTUR 0.0974 0.0294 3.3066 0.0079
LNFLPR 0.0074 0.0063 1.1754 0.0267
D1 1.2462 0.1105 11.270 0.0000
D2 0.1718 0.0720 2.3833 0.0384
C 1.2898 0.3380 3.8159 0.0034
R-squared 0.996585 Mean dependent var 1.139789
Adjusted R-squared 0.991805 S.D. dependent var 0.515488
S.E. of regression 0.046665 Sum squared resid 0.021777
Long-run variance 0.002326 [

When the estimation results are analysed, it is seen that the probability value of all
variables was smaller than the significance level of 5%. In this case, all variables are
statistically significant. The per capita GDP, female labour force participation rates,
unemployment rates, legal regulations and dummy variables representing crisis periods
positively affect the divorce rates. While a 1% increase in the per capita income increases
the divorce rates by 5.19%, the same increase in the female labour force participation rates
increases divorce rates by 0.007%. In addition to, 1% increase in the unemployment rate
increases the divorce rates by 0.09. The legal regulations and periods of crisis that facilitated
divorce caused an increase in divorce rates.

Table: 6
Estimation Results of Asymmetric Causality Test

Variables Direction of Causality Test Statistics 1% Criticg‘l)/:/alues 0%
LNTURLNCDR = 062 T
LNFLPRLNCDR s 016 1620|7068 | a0
LNGDP—LNCDR i 125.3;509 g:gi 53;?76;2 136733277

Asymmetric and time-varying asymmetric causality tests were also used to analyse
the short run causality relationship between the variables. When the period under
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consideration is analysed as a whole, it is seen that there was only one-way causality from
positive income shocks to positive divorce shocks.

The time-varying asymmetric causality test was used to analyse whether causality
relationships change over time or not. The periods when the calculated normalized wald
values are above the 1 line are the periods when the causality relationship is seen.

Figure: 3
Time-Varying Asymmetric Causality between Female Labour Force Participation
Rates and Divorce Rates

3,0000 15

2,0000 1
0,5
1,0000
—j ; 0
0,0000 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
20072008200920102011201220132014 201520162017 -0,5
MWALD 1 MWALD 1
(a) Positive Shocks (b) Negative Shocks

Figure 3(b) shows the time-varying asymmetric causality relationship between the
negative labour force participation rate shocks and the negative divorce rate shocks, while
Figure 3(a) shows the causality relationships between the positive female labour force
participation rate shocks and the positive divorce rate shocks. When the estimation results
are analysed, the emergence of causality relationships between the positive female labour
force participation rate shocks and the positive divorce shocks in 2009-2010 means that the
increases in the female labour force participation rates in the 1995-2011 sub-period caused
an increase in the divorce rates, too. This period was also the period in which the 1997
Southeast Asian crisis, 1998 Russian crisis and 2008 global crisis were experienced in
addition to the 1994, 2001 November and 2002 February Crises. This period also covers the
amendment of the law. In this context, it may be stated that causality relationships were seen
at a time when crisis periods and changes in the law were experienced.
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Figure: 4
Time-Varying Asymmetric Causality between Unemployment Rates and Divorce
Rates
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Figure 4(a) shows the time-varying causality relationships between the negative
unemployment shocks and the negative divorce shocks by sub-periods, while Figure 4(b)
shows the causal relationships between the positive unemployment shocks and the positive
divorce shocks by sub-periods. While there was no causal relationship between the negative
shocks, it is observed that a one-way causality relationship emerged in 2011 from the
positive unemployment rate shocks to the positive divorce shocks.

Figure: 5
Time-Varying Asymmetric Causality bgetween GDP Per Capita and Divorce Rates
12 12
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When the dynamic relationships between the income shocks and the divorce shocks
are examined, it is seen that there was a one-way causality relationship from the positive
income shocks to the positive divorce shocks in 2011.

7



Kog, P. & A. Kutlar (2021), “The Effects of Economic Recessions on
Divorce Rates: A Research on Turkey”, Sosyoekonomi, 29(49), 65-84.

4. Conclusion

The legalization of unilateral and non-fault divorces with the amendment to the
Turkish Civil Code in 2001 caused a significant increase in divorce rates in Turkey. In 2000,
the crude divorce rate was 0.52 per thousand, while in 2001 this rate increased to 1.41 per
thousand. Although divorce rates fluctuated over the years in the periods following 2001,
there was no serious decrease in the divorce rates. This sudden jump in divorce trend has led
to an increase in studies examining the causes of divorce in Turkey, especially in recent
periods. Indeed, Dogan (1998), Yildirim (2004), Aydin Baran (2010), Aktas (2011), Ersoz
(2011), Bagkaya and Inal (2017), Binay (2018), Akoglu and Kucukkaragoz (2018), Ayhan
(2018) performed studies by drawing attention to the increase in the divorce rates and
emphasized that the irreconcilable differences are main reason for divorce. In these studies,
the effects of economic factors on the divorce rates have not been empirically analysed. In
this context, in addition to the legal amendments in 2001, this study analysed how economic
recessions directly and indirectly affect divorce rates in the short and long term.

Following November 2000 and February 2001 crises, serious reforms were carried
out in the Turkish economy. Along with the reforms, the Great Recession caused by the
2008 global crisis in the world economy significantly affected the labour markets in Turkey.
In this period, despite the economic growth, the increase of the unemployment rate and
increases in participation rates of women’s labour force (i.e., the increase of their
employment rates) are of importance in terms of the labour force markets. All these actually
play a decisive role in the divorce rates. Results obtained from the study point out that there
is a temporary causal relationship between positive woman labour force participation
shocks, positive income shocks and positive unemployment shocks in the short term. There
is, however, a long causal relationship between female labour force participation rates and
divorce rates.

The results of the co-integration analysis show a positive long-term relationship
between the participation rate of women’s labour force, unemployment rate, national income
level and the divorce rates.

Upon evaluating the results within the scope of the current literature, it can be stated
that the relationship between economic recessions and divorce rates in Turkey can be
explained by the psychological stress approach developed by Komarovsky (1940) in the long
term. The fact that the main cause of divorce is the irreconcilable difference also
significantly supports this finding.

The fact that causal relationships between unemployment rates and national income
levels vary over time in the short term points out that the hybrid approach developed by
Cherlin (2009) is valid in Turkey in the short term.

The irreconcilable difference is the main reason for divorce in Turkey. Yildirim
(2004) emphasizes that the economic weakness or economic independence of spouses have
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the determinant factors on the irreconcilable difference. Women’s economic freedom,
especially in families where there are too many conflicts, plays a role in encouraging the
desire for the divorce. However, wage level is an important factor in determining the
relationship between participation rates of women’s labour force and divorce rates. Women
with a low level of education and working on low wages have a lower tendency to divorce,
whereas women with a high level of education and working on high wages have a greater
tendency to divorce. The approval of unilateral divorce in 2001 also has an accelerating
effect on the divorce.

In an economy in which economic recessions affect divorce rates positively, the
coefficient showing the relationship between national income level and divorce rates is
expected to be negative and statistically significant. Coefficients indicating the relationship
between the economic crisis and unemployment rates are statistically significant positive,
while the coefficient of national income is also positive. This can be explained by the
presence of jobless growth phenomenon in Turkey.

In families where the irreconcilable difference is available, family members are
exposed to intense violence. This also increases the tendency of children towards violence.
On a global level, one in two children between the ages of 2 and 17 are exposed to violence
in various ways each year. Children who are exposed to violence throughout their lives are
at risk of physical and mental health problems. This also negatively affects the educational
life of children. (UNICEF, 2020). For this reason, the issues of divorce and violence should
first be addressed at the individual level and the origins of violence should be investigated.

In the ecological model developed by Heise (1998), the factors affecting domestic
violence are classified as personal characteristics, characteristics of the relationship, social
factors and social characteristics. Therefore, the divorce is not a technical concept that can
be solved solely on the basis of economic problems.

In order to reduce the increase in divorce rates, first of all, legal regulations should
be implemented to prevent all kinds of violence and bullying practiced by the social
environment from childhood, rehabilitation centres should be established, especially for
families with a high propensity to violence. A decrease in the trend of violence across society
will increase both social welfare and economic well-being.
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Abstract

This paper analyses the socioeconomic determinants of Turkey’s aggregate and gender-
specific life expectancies from 1971 to 2017. The stationarity of data is checked with ADF, PP, and
DFGLS unit root tests, while structural breaks are determined with the help of Zivot and Andrews
(2002) unit root test. Also, ARDL bound test is conducted to identify co-integration. The estimated
results show that the overall level of education, purchasing power, and economic development have a
significant role in deciding the average life expectancy among the Turkish population at the aggregate,
while population growth and environmental degradation are found to be insignificant. Gender-wise,
estimation results show that environmental degradation, purchasing power, and level of male education
contribute significantly to the life expectancy of males in Turkey, while economic development and
the share of the male population are found to have insignificant effects. Moreover, environmental
degradation, female education, fertility rates, and the female population significantly affect females'
life expectancy, while purchasing power plays a statistically insignificant role. Overall, the results
suggest that Turkey's government should implement policies to increase educational attainment,
stabilize purchasing power, and maintain sustainable development with controlled fertility rates for
higher-level life expectancy.

Keywords :  Life Expectancy, Education, Environmental Degradation, Population
Growth.
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Oz

Bu caligmada 1971-2017 déneminde Tiirkiye’de toplam ve cinsiyete gére yasam siiresini
etkileyen sosyoekonomik faktorleri incelemektedir. Degiskenlerin duraganligmm test edilmesi
amactyla ADF, PP ve DFGLS birim kok testleri, yapisal kirtlmanin var olup olmadiginin test
edilebilmesi igin ise Zivot and Andrews (2002) birim kok testi kullanmilmigtir. Esbiitiinlesmenin
varligini kontrol etmek icin ise ARDL siir testi kullanilmustir. Bulgulara gére egitim diizeyi, satin
alma giicii ve ekonomik gelisme ortalama yasam siiresi tizerinde anlamli bir etkiye sahiptir. Ancak
niifus artiginin ve gevresel bozulmanin ise anlamli bir etkiye sahip olmadig: tespit edilmistir. Erkekleri
iceren modelde gevresel bozulma, satin alma giicii ve egitim diizeyi anlaml etkiye sahipken, ekonomik
gelisme ve erkek niifus orani anlamli etkiye sahip degildir. Kadinlar1 iceren model ise gevresel
bozulma, kadin egitim diizeyi, dogurganlik oran1 ve kadin niifus oran1 anlaml etkiye sahiptir. Ancak

satin alma giicii anlaml bir etkiye sahip bulunmamustir. Sonug olarak Tiirkiye’de yasam siiresinin
artirtlmasi igin egitim diizeyinin artirilmasi, istikrarli bir satin alma giictiniin olusturulmasi ve
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dogurganlik oranmm kontrol altinda tutuldugu siiriindiiriilebilir  bir gelismenin saglanmasi
gerekmektedir.

Anahtar Sozciikler : Yagam Siiresi, Egitim, Cevresel Bozulma, Niifus Artis1.

1. Introduction

Long life the ultimate objective of human being since its emergence on the earth and
most of human research circle around long life expectancy (Colantonio et al., 2010; Ali,
2015). Especially from few decades, a country is socioeconomically developed if it has a
long life (UNDP, 1991). Following the ideology of classical economics, a country is
considered developed if it has more command of natural and human resources respective of
their quality (Anand & Ravallion, 1993). But last three decades of 20" century’s
development economics changes the whole scenario of development, it is not development
to control the resources, but the development is that how capable a nation to reduce hunger,
mortality and morbidity (Sen, 1983). Low death rate and higher life expectancy represent
the health status of the nation, as number of socioeconomic and environmental factors are
responsible for long life. Empiric reveals that Japan, USA and Canada have risen trend in
life expectancy, but number African and Asian countries have decreased trend in overall life
expectancy. Health facilities, higher literacy rate, better sanitation, clean water and
technological advancement are some of the main factors which are responsible for this
difference (Kakwani, 1993; Gerring et al., 2005; Grosse & Aufiey, 1989; Preston, 1980;
Lake & Baum, 2001; Navarro et al., 2006; Ali & Khalil, 2014; Franco et al., 2004; Mahfuz,
2008; Shen & Williamson, 1997; WHO, 2005). A number of other studies mention that
better working conditions, better living environment, intergenerational transfers, social
security benefits, better maternal health care, income inequality, better education and higher
income, fertility human capital investment and cost of health cares impact the average life
expectancy of the nations (Poikolainen & Eskola, 1988; Navarro et al., 2006; Halicioglu,
2010; Wolfe, 1986; Hertz et al., 1994; Preston, 1976; Cumper, 1984; Lake & Baum, 2001).
While discussing the importance of socioeconomic factors for life expectancy, Kakwani
(1993) and Preston (1980) point out that education, sanitation, environmental degradation,
coverage of social safety nets and public sector resources for the health sector.

Turkey has achieved average life expectancy at birth 78 years during 2015 and 2017.
The expected life of female is higher than male i.e. female life expectancy is 80.8 years and
male life expectancy is 75.3 years. 64.1 years average life expectancy has achieved, for those
who start working at the age of 15 years, from them male have 61.1 years average life and
female have 66.8 years average life. For 30 years old, remaining life expectancy is 49.6. This
life span is 47.1 for men and 52.1 for women. 50 years old have 30.5 years more life
expectancy in general, male have 28.2 years and female have 32.7 years. For 65 years old,
women also outlived men by 3.2 years and this life span is 17.7 in general, male have 16
years and female have 19.2 years. Tunceli province in the eastern part of Turkey has
achieved 80.7 years which is highest life expectancy in Turkey, followed by the
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southwestern Mugla province by 80.3 and northeastern Trabzon province with 80 years.
Provinces with lowest life expectancy were southeastern Kilis province with life expectancy
76.1 years, followed by eastern Agri province and western Kiitahya province with life
expectancy 76.8 years, northeastern Ardahan province and southeastern Gaziantep province
have life expectancy 76.9 years. Males in Mugla have 77.6 years life span which is the
highest Turkey, Tunceli have male life expectancy 77.4 years and southeastern Adiyaman
have male life expectancy 77.3 years. Kilis have lowest male life span i.e. 72.9 years, Sirnak
province has male life expectancy 73.4 years and Hakkari province has 74.1 years. Tunceli
province have highest female life expectancy i.e. 84.2 years, followed by the northeastern
provinces of Giimiishane, 83.5 years and Trabzon have 83.4 years. Kiitahya province has
lowest female life expectancy i.e. 79.1 years, followed by the eastern Agri province by 79.3
and the southeastern provinces of Gaziantep, Van, Kilis with 79.5 years. Average life
expectancy was 78.7 years in Istanbul, and the figure was 79.4 in Ankara. As Turkey’s most
populous provinces, Istanbul and Ankara stood above the averages of the country. So,
Turkey presents an interesting scenario to examine the determinants of overall and gender
specific life expectancy.

2. Literature Review

Following the empirical and theoretical literature which highlight the determining
factor of life expectancy, in this part, we have chosen the most recent and relevant studies
as a review of literature. Cockerham et al. (1997) examine the determinants of adult mortality
in some East European and Russian states during the last few decades. Lifestyle, social status
and health policy have been given much importance as determinants of mortality rate. The
estimates show that socialist states have a higher mortality rate and it is continuously rising,
particularly among the manual workers of middle-aged group. The existing health policies
of these countries and Russia has become ineffective to control this crisis. This study
recommends that high fat diets, lack of exercise, extensive smoking, high consumption of
alcohol and poor working condition need to be checked strictly to reduce high morality in
these nations. Williamson and Boehmer (1997) analysed the impact of economic
development, health status, gender stratification on female life expectancy in developing and
developed nations. Actually, this study has tested the gender stratification theory by taking
female life expectancy as the dependent variable. For empirical analysis, cross sectional data
of 97 less developed and 40 developed countries have been used. Educational status,
economic status, reproductive autonomy has been used for measuring the female status. The
results of this study show that in one hand female educational status, reproductive authority
and economic status and are impacting on life of female positively and significantly.

Lin etal. (2003) study the effect of political and social factors on an average life span
of the masses in the case of 119 developing countries from 1970 to 2004. Nutritional status,
economic growth, political regime and literacy rate are explanatory factors while life
expectancy is explained variable. In this study, for empirical findings ordinary least squares
have been utilized. The estimated findings show that in a short run democracy has significant
and positive influence on life expectancy whereas this relationship is undefined. Nutritional
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and socioeconomic factors have significant influence on the overall average life span of the
masses. Democracy provides an encouraging environment for increasing life expectancy.
Shaw et al. (2005) examine some of the main elements of average expected life of human in
OECD countries from 1960-1999. For the empirical analysis, residual based maximum
likelihood techniques have been applied. Expenditures on medication, have a significant and
positive impact on middle aged and old aged life expectancy in OECD countries. The authors
have mentioned that by ignoring the age distribution, then expenditures on medication has
an insignificant effect on life expectancy in the OECD. Yavari and Mehrnoosh (2006) life
expectancy and its determinant in 89 developing countries. In the cross-sectional study, 19
countries are selected from Latin America, 17 from Asia, 33 from Africa and 20 countries
are selected from Europe. The estimates of this study reveal that the number of doctors per
population, daily calories, literacy rate, health expenditures and income per capita have a
significant role in deciding life expectancy. The study also highlights the importance of
human capital expenditures on life expectancy, this article recommends that daily calories,
literacy rate, health expenditures and income per capita need to be improved for higher life
expectancy.

Halicioglu (2010) examines the indicators of average life span in Turkey from 1965
to 2005. The study uses environmental, social and economic related factors for determining
life expectancy. Nutrition and availability of food have a significant effect over Turkish life
expectancy. The article recommends that for higher level of life expectancy, Turkish
government improve the socioeconomic and environmental conditions of the country. Bergh
and Nilsson (2010) analyse the influence of political globalization, social globalization and
economic globalization on life expectancy for 92 developing countries from 1970-2005. The
findings of the study show that income per capita, nutritional intake, literacy rate, number
of doctors per thousand population and economic globalization have a significant effect on
life expectancy. The study recommends that for higher life expectancy in developing
countries, economic globalization must be encouraged. Balan and Jaba (2011) explore the
main factors impacting the average life of the masses across different regions in Romania
during 2008. The results of panel OLS reveal that wage rate, hospital beds, number of
doctors per thousand population and library users are impacting life expectancy positively
and, significantly, but population growth and illiteracy rate have negatively influenced on
Romanian life expectancy. In another study, Oney (2012) explores that how expenditures on
health and lifestyle impact on health outcomes in the case of OECD countries. Lifestyle has
been measured with the help of tobacco use, alcohol consumption and level of education.
The estimated outcomes mention that level of education, enhance overall life expectancy
and reduce mortality rate at all levels, whereas the use of tobacco and consumption of alcohol
increases mortality rate and reduce life expectancy at all levels.

Bayati et al. (2013) test the Grossman model with the help of health indicators for
East Mediterranean countries over the period of 1995-2007. This article, outcomes shows
that the employment rate influences the gender specific life expectancy in nations, the study
recommends that for higher life expectancy these countries should improve economic
conditions with better health care facilities. Mahmud et al. (2013) explore the interaction
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between expenditure on health and growth on overall average life expectancy and gender-
based life expectancy in Bangladesh over the period 1995-2011. For the last 15 years female
life expectancy is higher as compare to male in Bangladesh. The study recommends that for
overall higher life expectancy the government of Bangladesh should improve economic
growth with more per capita health expenditures. Singariya (2013) examines the
determinants average life expectancy at birth among the different states of India. The
projected consequences show that socioeconomic factors have deep influence on normal life
expectancy among Indian states. For higher life expectancy, the Indian government must
improve electrification, housing facilities, telephone access, health expenditures, literacy
rate and income per capita at the same time. Ali and Ahmad (2014) explore the influence of
the availability of food, education, inflation rate, growth of population, degradation of the
environment and per capita income on normal life expectancy in Oman from 1970-2012.
ARDL method is applied for estimations. The available food and level of education have
significant, whereas inflation rate, environmental degradation as well as per capita income
have insignificant effect on life expectancy. The study recommends that for higher life
expectancy socioeconomic conditions of Oman can be improved.

Murwirapachena and Mlambo (2015) study the main indicators of average expected
life of masses in Zimbabwe over the period of 1970-2012. Population growth, rate of
inflation, economic growth, agricultural land, and dependency ratio are selected
determinants of the expected lifetime of the masses. Results display that rate of inflation,
population growth and economic growth have positive relationships with life expectancy,
whereas, agricultural land and dependency ratio impact negatively expected lifetime in
Zimbabwe. Monsef and Mehriardi (2015) highlight the factor impacting expected life of 136
countries from 2002 to 2010. This article covers the social, economic, and environmental
dimensions of the countries. The study finds unemployment and inflation impact negatively
life expectancy, whereas income impacts positively. The study recommends that for higher
life expectancy better socioeconomic and environmental conditions are needed. Shahbaz et
al. (2015) highlight factors affecting life expectancy in Pakistan from 1972-2012. The study
recommends that for higher life expectancy the government of Pakistan should reduce
economic misery with better socioeconomic environment. Razzak et al. (2015) explore the
indicators of expected life in 40 Asian countries. With the help of the PCA health index has
been constructed. The estimates reveal that the infant death rate, crude mortality rate and
crude birth rates have inverse effect average life span in Asian countries. Audi and Ali (2016)
study the socioeconomic causes of the life span of human in the case of Lebanon from 1971-
2014. Availability of food, environmental degradation, education level, income per capita
and growth of population are selected socioeconomic factors of life expectancy. The study
mention, the all variables has a significant effect on Lebanon’s expected life over the
selected period.

3. Economic Model and Data Sources

This article investigates the overall and gender specific life expectancy in Turkey
from 1971 to 2017. This article follows the theoretical framework of Ali and Audi (2016),
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Ali and Khalil (2014), Fayissa and Gutema (2005), Ali (2015) and Grossman (1972) the
overall and gender specific models of our study becomes as:

90

TLE:=f (SSEt, SUSt, INFt, ECODy, PGy) 1)
Where

TLE = total life expectancy (average life expectancy at birth)

SSE = level of education (measured with the help of secondary enrollment)

SUS = environmental degradation (measured with the help of CO2 Emission)

INF = purchasing power (measured with the help of inflation)

ECOD = economic development (measured with the help of GDP per capita growth)
PG = population growth

t = time period

For gender specific life expectancy, the male life expectancy model becomes as:
MLE: = f (SUS:, INF, ECODy, SSEMt, POPM) 2
Where

MLE = male life expectancy (average male life expectancy at birth)

SUS = environmental degradation (measured with the help of CO2 Emission)

INF = purchasing power (measured with the help of inflation)

ECOD = economic development (measured with the help of GDP per capita growth)
SSEM = level of male education (measured with the help of secondary enrollment of male)

POPM = male population

The female life expectancy model becomes as:

FLE:= f (SUSt, INFt, ECODy, SSEM;, POPMy) €)
Where

FLE = female life expectancy (average female life expectancy at birth)

SUS = environmental degradation (measured with the help of CO2 Emission)

INF = purchasing power (measured with the help of inflation)

SSEF = level of female education (measured with the help of secondary enrollment of
female)

FER = fertility rate
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POPF = female population
Data of all variables is taken from the World Bank official website.
4. Econometric Methodology

In the process of quantitative analysis, applied Econometrics plays an important role,
or simply we can say any type of quantitative analysis Econometrics is like a life blood.
While using time series data, there is issue of time trend which makes the regression results
of time series spurious (Nelson & Plosser, 1982). This existence of trend in data, makes data
non-stationary which make the estimated results biased. Non-stationary data have two main
issues such as there is no long run mean to which the series has to return, and the variance
will depend on time and will approach infinity as time goes to infinity. So, estimated results
become biased. The number of unit root methods which remove the non-stationarity issue
of the data. Following the different properties, this paper uses Dickey-Fuller Generalized
Least Squares (1996), Phillips Perron (1988) and Augmented Dickey Fuller (1981) unit root
tests for removing the issue of non-stationarity of the data. For Augmented Dickey Fuller
(ADF) we have to follow this procedure:

X=X q+e  ARQ @)

If

|(|)| >1 non-stationary
and

|¢| <] stationary

If unit root exists, the variable is non-stationary;

X =0 X+ 0o X5+

X =0 LX, + 0, LK, +e

Where L is lag operator, taking Xt common we get;
Xy =Xy (¢1|— + ¢2|—2)+et

Letting
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oL = L + L2

We get

Xy =0LX; +¢

Solving for €; we get;

Xi —0LX; =¢

Let

1-¢L=0

L=1/¢

If L >1 Time series will be stationary

-1<¢<1

Xi = Xig =X — X4 +8& AR (2) (5)
AXy =X (9-1) +e

AX; =X, 1 +¢& ®)
Where

d=¢—-1

& =0 non-stationary

O < 0 stationary

General equations of ADF are written as:

q
J:
q
AXt =OL+5Xt71+ Z(I)JAthJ +62t (8)
j=1
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q
AXp =0+ Bt+0X g+ > §jAX_j + ey ©)
j=1

The hypotheses of ADF can be developed as;
H, :6 =0 data is nonstationary

H, :8 <0 data s stationary

Apply OLS and compute T statistic of X, ,and compare with the DF critical T

value. With the comparison, if the estimated T statistic compared greater values as compare
to tabulated value, we can reject Hy and conclude that data is stationary and there is no

issue of unit root. But if the case is vice-versa, then the data is not stationary and there is a
unit root issue in the data.

Phillips and Perron (1988) present unit root and PP test following the drawbacks of
DF and ADF, the procedure of hypothesis development is same in PP and ADF. PP has
stronger power to predict serial correlation and heteroskedasticity as compared DF and ADF.
In the estimation procedure of the PP, there is no need to adjust the lag length as this test
automatic adjusts lag. PP test follows as:

Vi =a+BYi 1+ (10)

Here we have included a constant term and for simplicity we have excluded time
trend. Further, we can calculate z, and z _ statistic:

R 1n262 WA
Zy=n(Pn=1)~7 2 (2% ~90s) (1)

A

Z Yon pn —1 1(}:2_%’”) L @

T 7"\‘2 & _2 }A\‘n o (12)
.1

= ﬁgf‘ €i—j (13)
2o (),
Yo =Yon+ ng L (14)

93



Sentiirk, 1. & A. Ali (2021), “Socioeconomic Determinants of Gender-Specific Life
Expectancy in Turkey: A Time Series Analysis”, Sosyoekonomi, 29(49), 85-111.

= —— & (15)

Here residual term €; is white noise, covariates are presented by K, number of lags

are presented by ( the standard errors of f)are presented by ]A(ﬁ and G . In eq. (13) the
variance of error terms is presented by j =0, the covariance of error term lies between two

residual term if j > 0. In eq. (14) if ?i n is zero then there is autocorrelation between the
two error terms, and there is unit root issue in the data. In eq. (14) if § Yo disappear

then they replace each other for further analysis. In any case, if ?n —J0,=0 then the

second term in eq. (12) will be disappeared.

7 = ?O,n lsn -1
T \f 2 g

ln -
and —% 5 =1 its reduce form become as:

Z = (16)

o

So, there is no unit root issue and no autocorrelation among the residuals.

Elliott (1998) developed a modified DF test with the help of Generalized Least
Squares method. They mention that DF and ADF are unable to provide exact results when
there is small size of data. DF-GLS test is best when we have trend and unknown mean of
the data set. DF-GLS equation become as:

Suppose

=(1t) an
Y; is atime series,
[yl y2,....,(1—(xL)yT] (18)
[2,(1-aL)z,,....(1-al)z; | (19)
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regress eq. (18) on eq. (19) and get EGLS here ao.=1+C /T,y =0and € =-13.5 are
without time trend. In estimation without time trend and constant term y = y, — z{ stLS :
If t is omitted from z, then T =-7.0.

The problem with PP, DF-GLS and ADF is that these tests don’t highligth the
existence or non-existence of structural break in the data. Zivot and Andrews (2002) propose
unit root test to solve this issue. Zivot and Andrews test proceeds with three model models
to test for a unit root: modol A, uses a one-time change in the level of series, model B, it
allows for a one time-change in the slope of the trend function, model C, it combines one-
time chnages in the level and the slope of trend function of the series.

k
Model A; 4y = c + ay,_, + ft + yDU, + Z didy;_; + & (20)
j=1
k
Model B; 4y = ¢ + ay;—, + ft + ODT, + Z didy;_; + & (21)
j=1
k
Model C; 4y = ¢ + ay;_, + Bt + 6DT; + yDU; + Z didy,_; + & (22)
j=1

where DU is an indicator dummy variable for a mean shift occurring at each possible break-
date (TB) while DTy is corresponding trend shift variable. Formally,

_ Am————— if t>TB

DUt - {0 ——————— otherwise and
_ (t-TB—————— if t>TB

DT, = {0 ——————— otherwise

a=0 is the null hypothesis for the above three equation, this reveals the series contains
a unit root with a drift that excludes any structural break, while the alternative hypothesis
a<0 implies that the series is a trend-stationary process with a one-time break occurring at
an unknown point in time. The Zivot and Andrews test consider every point as a potential
break-date (TB) and runs a regression for every possible break-date sequentially. From
amongst all possible breakpoints (TB), the procedure selects as its choice of break-date (TB)
the date which minimizes the one-sided t-statistic for testing @(=o —1) =1. According to
Zivot and Andrews, the presence of the end points cause the asymptotic distribution of the
statistics to diverges towards infinity. Therefore, some region must be chosen such that the
end points of the sample are not included. Zivot and Andrews suggest the ‘trimming region’
be specified as (0.15T, 0.85T). Perron suggests that most economic time series can be
adequately modelled using either model A or model C. As a result, the subsequent literature
has primarily applied model A and/or model C. In a recent study, Narayan (2003) shows that
if one uses model A when in fact the break occurs according to model C then there will be a
substantial loss in power. However, if break is characterized according to model A, but
model C is used then the loss in power is minor, suggesting that model C is superior to model
A. Based on these observations, we choose model C for our analysis of unit roots.
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5. Autoregressive Distributive Lag (ARDL) Approach to Co-Integration

Numerous methods of cointegration are existed in applied econometric such as the
residual based Engle-Granger (1987) test, Maximum Likelihood based on Johansen
(1991/1992) and Johansen-Juselius (1990) tests. These tests need same order of integration
and there is no concept of structural break in the data (Pesaran & Shin, 1999; Pesaran &
Pesaran, 1997; Leybourne & Newbold, 2003; Perron, 1989; 1997). But if the data have a
different order of integration and structural break, these methods are unable to provide
unbiased results. So, following the weakness and shortcomings of these methods, we have
applied autoregressive distributed lag model. Pesaran et al. (2001) has developed the recent
and most advance process of co-integration, which is famous as the Autoregressive
Distributive Lag (ARDL) bound testing approach. This method can be used same and mixed
order of integration at the same time, structural changes can be covered easily while
estimation of ARDL. This method uses Unrestricted Vector Error Correction Model
(UVECM) in the process of a long run and short run equilibrium which is not possible with
traditional techniques (Pattichis, 1999). But ARDL will fail if any variable is 1(2). The
general eq. of ARDL becomes as:

p p p
h=1 j=0 k=0

Here InYt is used for different dependent { is for time of InYt_1 representing the
lag of the dependent variable and InX, is first independent variable and InZt is second

independent variable so on. A represents the change in variables. The estimated F-Statistic
is used for checking the tabulated value of Pesaran et al. (2001) or Pesaran and Pesaran
(1997) which is further extended by Narayan (2005). If estimated F-test statistic higher than
upper bound value, the null hypothesis of no co-integration is rejected regardless the order
of integration 1(0) or I(1). If the calculated F-test statistic is less than the lower critical value,
the null hypothesis is accepted and there is no co-integration among the variable of the
model. But in the case of the sample data F-calculated falls between upper and lower bound,
the relation is inconclusive. Whereas, all the selected variables have 1(1), then upper bound
is selected for decision making. But if selected variables have 1(0) then the lower bound is
used for decision making. Following the above equation, the null and alternative hypothesis
can be developed as:

H0 :BS = B4 = B5 =0 (no co-integration among the variables)

Ha :[33 = [34 P [35 # 0 (co-integration among variables)
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If there is long run co-integration relationship among the variables, then with the help
of VECM short run relationship of the variables can be examined. The VECM equation
becomes as:

p p
h=1 i=0

p
+ z d)kA |nZ|t_k + (DECTt_l + Ut (24)
k=0

ECT,_, presents one time period lagged of error term, which is known as error
correction.

6. Estimated Outcomes and Discussion

This paper has studied the socioeconomic determinants of gender specific life
expectancy in Turkey from 1971 to 2017. Total average life expectancy, female life
expectancy and male life expectancy have been selected as dependent variables in each three
different cases. Level of education, environmental degradation, purchasing power, economic
development, population growth, the level of male education, male population, fertility rate,
female education and female populations are selected as independent variables for each three
different cases. The estimated descriptive statistic has been given in appendixes Table A,
Table C and Table E and correlation matrix has been presented in Table B, Table D and
Table E. The appendix Table A explains that total average life expectancy, level of education
and environmental degradation have negative skewed values, whereas purchasing power,
economic development and population growth have positive skewed values. The outcomes
of descriptive statistic related to the model of total life expectancy have positive kurtosis.
Jarque-Bera values are insignificant which reveal that the data of the total life expectancy
model is normally distributed. The appendix Table B shows that level of education,
environmental degradation and economic development have significant and positive
correlation with total average life expectancy, whereas growth of population has significant
and negative correlation with total average life expectancy in Turkey. The purchasing power
has insignificant negative correlation with total average life expectancy in Turkey.
Environmental degradation and economic development have positive and significant
correlation with education levels, whereas purchasing power and population growth have
significant and negative correlation with level of education in Turkey. The Table B show
that purchasing power and population growth have negative and significant correlation with
degradation of the environment, whereas development has significant and positive
correlation with environmental degradation. Purchasing power has significant as well as a
negative correlation with level of development, whereas, it has an insignificant correlation
with population growth. The estimated results show that development has significant and
negative correlation with population growth in Turkey.
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The results of descriptive statistic of male life expectancy have been given in the
appendix Table C. The outcomes explain that male life expectancy, level of male education
and environmental degradation are negative skewed whereas the share of the male
population and purchasing power are positively skewed. The selected factors of the male life
expectancy model have positive kurtosis value. Moreover, estimated Jarque-Bera value is
insignificant at 5 percent, which show that data on all variables of the male life expectancy
model are normally distributed in Turkey. The results of the correlation matrix of the male
life expectancy model have been presented in the appendix Table D. The outcomes show
that level of male education and environment quality have positive and significant
correlation with male life expectancy, the share of the male population has significant and
negative correlation with male life expectancy but purchasing power has insignificant
correlation with male life expectancy in Turkey. The results show that environmental
degradation has significant and positive correlation with level of male education, share of
the male population has significant and negative correlation with level of male education but
purchasing power has insignificant correlation with level of male education in Turkey. The
outcomes show that the share of the male population has significant and negative correlation
with share of the male population, but purchasing power has insignificant correlation with
environmental degradation and share of male population in the case of Turkey.

The results of descriptive statistic of female life expectancy have been given in the
appendix Table E. The outcomes explain that female life expectancy, female education,
share of the female population and environmental degradation are negative skewed whereas
the fertility rate and purchasing power are positively skewed. The selected variables of the
female life expectancy model have positive kurtosis value. Moreover, the estimated Jarque-
Bera value is insignificant at 5 percent, which show that data of all the selected variables of
the female life expectancy model is normally distributed in Turkey. The results of the
correlation matrix of the female life expectancy model have been presented in the appendix
Table F. The outcomes show that female education, share of the female population and
environmental degradation have positive and significant correlation with female life
expectancy, fertility has negative and significant correlation with female life expectancy but
purchasing power has insignificant correlation with female life expectancy in Turkey.
Environmental degradation and share of the female population have positive and significant
correlation with female education, fertility rates and purchasing power have negative and
significant correlation with female education in Turkey. The share of the female population
and environmental degradation have significant and negative correlation with fertility rate,
but purchasing power has insignificant correlation with fertility rates in Turkey. The results
show that the share of the female population has significant and positive correlation with
degradation of environments, the estimated outcomes explain that purchasing power has
insignificant correlation with environmental degradation and the share of the female
population in Turkey.

In the previous section, we have explained the issue of unit root and its solution
procedures. As this study has studied factors affecting total life expectancy and gender
specific life expectancy Turkey. This study has used ADF, PP and DFGLS unit root tests.
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The estimated unit root tests of all the three models have been given in the Table 1. Outcomes
of ADF show that total average life expectancy, male life expectancy, the share of the male
population, the fertility rate and share of the female population are stationary 1(0). The results
of ADF explain that all the selected variables of three models are stationary 1(1). The results
of PP test show that total average life expectancy, male life expectancy, female life
expectancy, level of female education, the fertility rate and share of the female population
are stationary 1(0). The estimated results of PP test show that all the variables of selected
three models are stationary 1(0). The results of DFGLS show that female life expectancy,
economic development, share of the male population, the fertility rate and share of the
female population are stationary 1(0), but all the variables are stationary I1(1). The estimated
results of ADF, PP and DFGLS show that all the variables of three models have a mixed
order of integration which is suitable for the apply ARDL method to find cointegration
among the variables.

Table: 1
Unit Tests Results
Variables ADF PP DFGLS
1(0) 10 1(0) [I0) 1(0) (1)

TLE -2.33532* -7.67544*** === 0.82939 -3.42409***
MLE -3.07342** -5.36355**** 0.80409 -3.43486***

FLE -1.189222 -2.09638** 10.36324*** - -2.123289*

SSE -1.29245 -6.71711*** -1.29984 -6.71708*** 1.08481 -5.97080***
SuUs -1.84243 -6.54471*** -2.18315 -6.63889*** 1.60454 -4.82740***

INF -1.72122 -7.19346*** -1.66188 -7.23340*** -1.65522 -1.22227***
ECOD 0.69683 -6.44060*** 0.75068 -6.44301*** 2.32118*

PG -1.60490 -2.62486* -1.46774 -2.43097* -0.23313 -2.52929**
SSEM -1.32294 -6.54059*** -1.32153 -6.54059*** 0.47686 -5.79616***
POPM -2.24697* -1.68075 -16.1185*** -2.94922**
SSEF -1.50037 -6.15142*** -1.81001* - 0.87015 -5.47211

FER -4.49506*** -5.80002*** -2.14460**
POPF -2.21529* -2.68596* -4.7576***

***1] percent significance level **5 percent significance level *10 percent significance level

The results of Zivot-Andrew structural break have been given in the Table 2. The
results show that in the presence of structural break total average life expectancy, fertility
rate and share of female population are stationary at 1(0) in the presence of structural breaks,
2007, 1997 and 2012 respectively. The estimated results show that all the selected variables
are stationary at (1) for different individual structural breaks. In the presence of time trend
the results of Zivot-Andrew structural break reveal that only fertility rate is stationary at 1(0)
with the structural break in 1997. The estimated results show that with time trend all selected
variables are stationary at 1(1). The overall results of Zivot-Andrew structural break reveal
that in the presence of different structural breaks there is mixed order of integration among
the selected variables which is suitable situation to apply ARDL method of cointegration.
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Table: 2
Zivot-Andrews Structural Break Trended Unit Root Test
Variable i _I(O) ] _I(l) I(O? Time-trend I(l_) t_ime-trend

T-statistic Break T-statistic Break T-statistic Break T-statistic Break

TLE -4.444(2)** 2007 -7.42 (1)*** 1995 0.01687(7) 2009 -7.405(2)*** 2009
MLE -2.30487(8) 2009 -4.589(9)*** 2000 -3.67172(5) 2008 -8.763(1)*** 2009
FLE -1.64560(4) 2002 -4.8385(1)** 1994 4.28693(9) 2010 -3.8346(6)** 1990
SSE 4.00520(8) 2007 -4.028(7)* 2007 0.312776(9) 2008 -6.722(7)* 2007
SUS 2.91270(9) 1998 -6.573(0)*** 2012 -4.06092(8) 1998 6.150(1)*** 1998
INF -2.46356(3) 1997 -7.368(0)*** 1981 -3.20083(7) 2002 -5.361(2)*** 1998
ECOD 4.22381(6) 1998 -5.702(0)*** 1981 1.81422(6) 1998 -4.8783(5)** 1993
PG -2.34211(7) 1987 -5.113(1)*** 1980 -3.36099(5) 1994 -6.609(1)*** 1982
SSEM 1.93307(8) 2007 -4.5784(7)** 2007 -1.88200(8) 2007 -5.34(9)*** 2003
POPM -3.48190(8) 1997 -3.7344(1)** 1990 -0.11785(8) 1998 -5.568(1)*** 1986
SSEF 6.67337(8) 2007 -7.193(0)*** 2013 4.10437(8) 2008 -7.185(7)*** 2007
FER -6.48(8)*** 1997 -6.456(1)*** 2000 -4.932(5)** 1997 -6.012(7)*** 2012
POPF -6.50(8)*** 2012 -4.1970(1)** 2000 1.99489(8) 2012 -5.953(7)*** 2012

Note: ***1 percent significance level **5 percent significance level *10 percent significance level; Lag order is shown in parenthesis.

The results of lag selection criterion have been given in appendix Table G, Table H
and Table 1, this study has used Sequential Modified LR test statistic, Final Prediction Error,
Akaike Information Criterion, Schwarz Information Criterion, Hannan-Quinn Information
Criterion lag selection Criterion for this purpose. ARDL estimates of “total average life
expectancy model”, “male life expectancy model” and “female life expectancy model” have
been given in Table 3. The measured F-statistic of total average life expectancy model is
higher than the upper-bound critical value presented by Pesaran et al. (2001) at 5%, so, this
is the surety of cointegration. The calculated F-statistic of the male life expectancy model is
higher than the upper-bound critical value developed by Pesaran et al. (2001) at 5%, so, there
is cointegration among variables. Measured F-statistic of female life expectancy model is
larger than the upper-bound critical value presented by Pesaran et al. (2001) at 5%, so, this
confirms cointegration among variables. This is approved that total average life expectancy
model; male life expectancy model and female life expectancy model have a co-integrational
relationship with their respective determinants in Turkey during the time period under
consideration.

Table: 3
ARDL Bound Test

Total Life Expectancy Male Life Expectancy Female Life Expectancy

S'grll'ef\'f;”” Fstatistic = 110.1105 F-statistic = 26.88613 F-statistic = 27.50429
Lower Bound Upper Bound Lower Bound Upper Bound Lower Bound Upper Bound
10% 2.26 3.35 2.26 3.35 2.26 3.35
5% 2.62 3.79 2.62 3.79 2.62 3.79
2.5% 2.96 4.18 2.96 4.18 2.96 4.18
1% 341 4.68 341 4.68 3.41 4.68

The long run outcomes of total average life expectancy, male life expectancy and
female life expectancy are given in the Table 4. Overall education has a positive and
significant effect on total average life expectancy. A rising level of education directly
impacts the lifestyle of people and rising education enables the masses to improve their
health structure. Our estimates are in-line with the results of Rogot et al. (1992), Guralnik et
al. (1993), Hill and King (1995), Ali and Audi (2016), Ali and Bibi (2017), Audi and Ali
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(2017), Audi and Ali (2017), Ali and Khalil (2014). Sen (1999) mentions that rising
education increases the health awareness which further increases the overall life expectancy
of the people. 1 percent increase in the overall education brings (0.176652) percent rise in
total average life expectancy in Turkey. The estimates explain that environmental
degradation has an insignificant impact on total average life expectancy in Turkey. Fiala
(2008) mentions that in developing countries and emerging countries, the environmental
degradation has an insignificant role in deciding life expectancy. Being the emerging
country, Turkey still cannot sustain its environmental conditions to affect overall life
expectancy. Purchasing power has a significant and positive effect on life expectancy in
Turkey. Mahfuz (2008), Ali and Khalil (2014), Ali and Audi (2016) and Ali and Bibi (2017)
find the same type of relationship between purchasing power and overall life expectancy. A
1 percent increase in purchasing power raises (0.000641) percent life expectancy in Turkey.
Economic development has a significant and negative effect on total average life expectancy.
Easterlin (1974) points out that in the beginning stages of development higher development
is attached to lower human welfare. The findings of this study show that Turkey is in earlier
stages of development, so, Turkey has a negative association between overall life expectancy
and development. The coefficient reveals that 1 percent increase in development, brings
(0.135435) percent decrease in total average life expectancy in Turkey. Population growth
has a positive, but insignificant impact on life expectancy in Turkey. Todaro (2003)
mentions that in developing and emerging countries low population growth does not mean
higher human welfare.

Environmental degradation has a positive and significant impact on male life
expectancy. It has been witnessed that emerging economies have risen life expectancy with
increasing environmental degradation parallel. The coefficient reveals that 1 percent rise of
environmental degradation brings (0.149110) percent increase in male life expectancy in
Turkey. The estimated outcomes highlight lower purchasing power is depressing male life
expectancy, 1 percent lower purchasing power reduces male life expectancy in Turkey by
(0.000474) percent. Economic development has insignificant effect on male life expectancy
in Turkey. The results explain that level of male education is improving the expected life of
male, 1 percent increase in the level of male education brings (0.098972) percent increase
in male life expectancy in Turkey. Share of population male has an insignificant impact on
male life expectancy in the case of Turkey.

The long run results of female life expectancy explain that environmental degradation
has a positive effect on female life expectancy in Turkey. The coefficient shows that 1
percent increase in environmental degradation brings (0.017453) percent increase in female
life expectancy. Purchasing power has an insignificant impact on female life expectancy in
Turkey. The results highlight that the level of female education is improving the expected
life of female, 1 percent increase in the level of education brings (0.043776) percent increase
in female life expectancy. The fertility rate has a negative and significant impact on female
life expectancy, 1 percent increase fertility rate brings (0.059644) percent fall in female life
expectancy in Turkey. The share of female population has a negative and significant impact
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population brings (5.375062) percent decrease in female life expectancy in Turkey.

Table: 4
Long Run Results

Variables

Total Life Expectancy
ARDL(L,0,0,0,0,0)

Male Life Expectancy
ARDL(1,1,1,1,1,0)

Female Life Expectancy
ARDL(L, 0, 1, 0,0, 0)

Coefficient Coefficient Coefficient
SSE 0.176652***(2.940917) - -
sus -0.008789(-0.077461) 0.149110***(5.499819) 0.017453*(1.926906)
INF 0.000641*(1.656432) -0.000474***(-6.124815) 0.000033(0.882786)
ECOD -0.135435*(-1.692832) 0.016878(0.759560) -
PG 0.004655(0.128228) - -
SSEM - 0.098972***(6.902196) -
POPM -

SSEF

-0.454782(-0.178877)

0.043776***(5.041638)

FER - - -0.059644***(-7.476101)
POPF - - -5.375062***(-3.099375)
C 5.075724***(4.025760) 3.522104(0.348684) 25.192079***(3.656247)
***1 percent significance level **5 percent significance level *10 percent significance level; T-statistic is shown in parenthesis.

The short run estimates of all the selected models have been given in Table 5. Most
of the explanatory variables have an insignificant short run impact on total average life
expectancy in Turkey. The male life expectancy model shows that environmental
degradation and level of male education have a significant and positive impact on male life
expectancy in Turkey over the selected time period. Purchasing power and share of the male
population have a significant and negative impact on male life expectancy in Turkey.
Economic development has an insignificant short run effect on male life expectancy in
Turkey. Female life expectancy model outcomes reveal that environmental degradation, the
level of female education and fertility rate have a significant and positive impact on female
life expectancy, but purchasing power has insignificant effect on female life expectancy in
Turkey. The value of ECT in all three cases explain that short runs converge into the long
runs. Total average life expectancy model needs 37 years to converge in the long and only
2 percent short run deviation is corrected very next year. The ECT results of male life
expectancy explain that male life expectancy needs 6 years to converge, the estimated
coefficient shows that approximately 18 percent short run deviation is corrected very next
year in male life expectancy model. The results of ECT of female life expectancy model
explain that short run needs 34 years to converge. ECT result reveals that only approximately
3 percent short deviations are converged in the next year.

The results of diagnostic tests have been given in appendix Table J, Table K and
Table L. The results of diagnostic tests show that there is no serial correlation, no
heteroscedasticity, the models have corrected functional forms and the selected data is
normality distributed. For the checking the constancy of parameters. The CUSUM and
CUSUMs(q tests are used. Brown et al. (1975) mention that both tests given proper glimpse
of the change in estimated parameters. If the expected coefficient of recursive residual is
zero, then we can reject the null hypothesis and conclude that estimated parameters are
consistent visa-versa. Figure-A, B, C, D, E and F in the appendix are CUSUM and
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CUSUMsq. Results indicate that all plots are within their critical boundaries. So, estimated
models are consistent.

Table: 5
Short Run Results

Variables Total Life Expectancy Male Life Expectancy Female Life Expectancy
Coefficient Coefficient Coefficient

SSE 0.004857**(2.408860) - -

SUS -0.000242(-0.079877) 0.011066***(3.687587) 0.000513*(1.831467)

INF 0.000018***(3.561212) -0.000235***(-3.117653) 0.000001(0.899275)

ECOD -0.003724(-1.417092) -0.003035(-0.734660) -

PG 0.000128(0.126796) - -

SSEM - 0.006313*(1.756832) -

POPM -84.114010***(-2.906730) -

SSEF - - 0.001288*** (3.910155)

FER - - 0.005408***(4.697187)

POPF -0.158088**(-3.574575)

ECT -0.027497**(-2.086318) 0.179804***(3.275423) -0.029411***(-9.869646)

***1 percent significance level **5 percent significance level *10 percent significance level; T-statistic is shown in parenthesis.

7. Conclusions and Suggestions

This paper has analyzed the socioeconomic determinants of total and gender specific
life expectancy Turkey from 1971 to 2017. The estimated results show that the overall level
of education, purchasing power and economic development have a significant role in
deciding total average life expectancy in Turkey. Whereas, environmental degradation and
growth in population have an insignificant contribution in deciding total average expected
life in Turkey. Male life expectancy model highlights that environmental degradation,
purchasing power and level of male education has contributed significantly in male life
expectancy in Turkey. Economic development and share of the male population have an
insignificant role in deciding male life expectancy in Turkey. The results of the female life
expectancy model show that environmental degradation, the level of female education,
fertility rates and share of the female population have significant impact on female life
expectancy, but purchasing power has an insignificant role in in deciding female life
expectancy in the case of Turkey. The results recommend that the government of Turkey
should enhance the level of education for the getting the targeted total life expectancy, male
life expectancy and female life expectancy. For enhancing the total average life expectancy
and male life expectancy the government of Turkey should manage purchasing power, as
purchasing power has a direct impact on masses health and food expenditures. For enhancing
female life expectancy unwanted fertility can be controlled, moreover the government
should manage the share of each gender in total population, because imbalance gender can
create many other socioeconomic issues in the society.
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Appendixes
Table: A
Descriptive Statistics of Total Life Expectancy Model
TLE SSE SUS INF ECOD PG
Mean 4.183552 4.049661 11.94288 38.73671 9.253681 1.786148
Median 4.195351 4.087936 11.97752 31.39027 9.237292 1.619467
Maximum 4.331154 4.635216 12.83141 105.2150 9.951110 2.397248
Minimum 3.968158 3.292963 10.77339 6.250977 8.717671 1.203624
Std. Dev. 0.111040 0.422455 0.594713 29.12999 0.346309 0.381397
Skewness -0.361217 -0.173787 -0.245591 0.525758 0.362877 0.335340
Kurtosis 1.884819 1.670152 1.880158 2.026472 2.061009 1.695366
Jarque-Bera 3.457518 3.699886 2.928306 4.021324 2.758160 4.214102
Probability 0.177505 0.157246 0.231274 0.133900 0.251810 0.121596
Sum 196.6269 190.3341 561.3155 1820.625 434.9230 83.94897
Sum Sq. Dev. 0.567179 8.209549 16.26946 39033.60 5.516761 6.691312
Observations 47 47 47 47 47 47
Table: B
Correlation Matrix of Total Life Expectancy Model
Variables TLE SSE SUS INF ECOD PG
TLE 1.000000
SSE 0.989707*** 1.000000
SUS 0.992322*** 0.981365*** 1.000000
INF -0.215419 -0.243564* -0.238566 1.000000
ECOD 0.951445%** 0.951815*** 0.972912%** -0.371745** 1.000000
PG -0.92861*** -0.92213*** -0.91582*** 0.089395 -0.83300*** 1.000000
***1] percent significance level **5 percent significance level *10 percent significance level
Table: C
Descriptive Statistics of Male Life Expectancy Model
MLE SSEM SUS POPM INF
Mean 4.130577 4.238868 11.94288 3.899463 38.73671
Median 4.137212 4.276095 11.97752 3.898333 31.39027
Maximum 4.287625 4.648251 12.83141 3.905743 105.2150
Minimum 3.914600 3.668636 10.77339 3.895182 6.250977
Std. Dev. 0.114662 0.315840 0.594713 0.003714 29.12999
Skewness -0.287638 -0.230191 -0.245591 0.552293 0.525758
Kurtosis 1.828083 1.684553 1.880158 1.839962 2.026472
Jarque-Bera 3.337648 3.803775 2.928306 5.024689 4.021324
Probability 0.188469 0.149287 0.231274 0.081078 0.133900
Sum 194.1371 199.2268 561.3155 183.2747 1820.625
Sum Sq. Dev. 0.604776 4.588713 16.26946 0.000635 39033.60
Observations 47 47 47 47 47
Table: D
Correlation Matrix of Male Life Expectancy Model
Variables MLE SSEM SUS POPM INF
MLE 1.000000
SSEM 0.979506*** 1.000000
SUS 0.992869*** 0.965883*** 1.000000
POPM -0.97780*** -0.95917*** -0.96857*** 1.000000
INF -0.240440 -0.195309 -0.238566 0.140632 1.000000

***] percent significance level **5 percent signif

cance level *10 percent significance level
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Table: E
Descriptive Statistic of Female Life Expectancy Model
FLE SSEF FER SUS POPF INF
Mean 4.236041 3.794910 3.221389 11.94288 3.924415 38.73671
Median 4.253596 3.852400 2.809000 11.97752 3.925528 31.39027
Maximum 4.372121 4.623009 5.529000 12.83141 3.928585 105.2150
Minimum 4.020662 2.713437 2.037267 10.77339 3.918264 6.250977
Std. Dev. 0.107024 0.589303 1.107955 0.594713 0.003630 29.12999
Skewness -0.456475 -0.182455 0.715660 -0.245591 -0.558119 0.525758
Kurtosis 1.970828 1.736536 2.134720 1.880158 1.845616 2.026472
Jarque-Bera 3.706486 3.386938 5.478214 2.928306 5.049734 4.021324
Probability 0.156728 0.183881 0.064628 0.231274 0.080069 0.133900
Sum 199.0939 178.3608 151.4053 561.3155 184.4475 1820.625
Sum Sq. Dev. 0.526890 15.97481 56.46795 16.26946 0.000606 39033.60
Observations 47 47 47 47 47 47
Table: F
Correlation Matrix of Female Life Expectancy Model
Variables FLE SSEF FER SUS POPF INF
FLE 1.000000
SSEF 0.991682*** 1.000000
FER -0.991088*** -0.971337*** 1.000000
SuUs 0.990204*** 0.988387*** -0.975106*** 1.000000
POPF 0.984070*** 0.966879*** -0.988779*** 0.968286*** 1.000000
INF -0.183842 -0.257027* 0.085132 -0.238566 -0.138873 1.000000

***1 percent significance level **5 percent significance level *10 percent significance level

Table: G
Total Life Expectancy Model

Order LL AlIC SBC LR test Adjusted LR test
1 969.4555 927.4555 889.0540
0 -74.3837 -80.3837 -85.8696 CHSQ(36)=2087.7*** 1770.0%**
***1 percent significance level
Table: H
Male Life Expectancy Model
Order LL AlIC SBC LR test Adjusted LR test
1 696.5742 654.5742 616.1727
0 298.5404 292.5404 287.0545 CHSQ(36)=796.0675*** 674.9268***
***1 percent significance level
Table: |
Female Life Expectancy Model
Order LL AlC SBC LR test Adjusted LR test
1 1380.5 1338.5 1300.1
0 417.9900 411.9900 406.5041 CHSQ(36)=1925.0*** 1632.1%**
***1 percent significance level
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Table: J
Total Life Expectancy Model

Diagnostic Tests

Test Statistics LM-Version F-Version
A-Serial Correlation CHSQ(1) .67541[.411]* F(1,24)* .51748 [.479]*
B-Functional Form CHSQ(1) .0038766[.950]*F(1,24)* .0029078 [.957]*
C-Normality CHSQ(2) 1.4482[.485]* Not- applicable
D-Heteroscedasticity CHSQ(1) 1.4318[.231]*F(1,30) 1.4051[.245]*
A: Lagrange multiplier test of residual serial correlation
B: Ramsey’s RESET test using the square of the fitted values
C: Based on a test of Skewness and kurtosis of residuals
D: Based on the regression of squared residuals on squared fitted values
Table: K
Male Life Expectancy Model
Diagnostic Tests
Test Statistics LM-Version F-Version
A-Serial Correlation CHSQ(1) .097476[.755]*F(1,22) .067220[.798]
B-Functional Form CHSQ(1) .70387[.401]*F(1,22) .49479[.489]
C-Normality CHSQ(2) .84671[.655] Not applicable
D-Heteroscedasticity CHSQ(1) .26562[.606]*F(1,30) .25110[.620]
A:Lagrange multiplier test of residual serial correlation
B:Ramsey’s RESET test using the square of the fitted values
C:Based on a test of skewness and kurtosis of residuals
D:Based on the regression of squared residuals on squared fitted values
Table: L
Female Life Expectancy Model
Diagnostic Tests
Test Statistics LM-Version F-Version
A-Serial Correlation CHSQ(1) 1.3867[.239]*F(1,15)* .70240[.415]*
B-Functional Form CHSQ(1) 1.5212[ 217]*F(1,15)* .77406[.393]*
C-Normality CHSQ(2) 1.3313[.514]* Not- applicable
D-Heteroscedasticity CHSQ(1) .79430[.373]*F(1,29)* .76260[.390]*

A: Lagrange multiplier test of residual serial correlation
B: Ramsey’s RESET test using the square of the fitted values
C: Based on a test of Skewness and kurtosis of residuals

: Based on the regression of squared residuals on squared fitted values
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Figure: A Figure: B
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Abstract

The automotive sector plays a significant role in the Turkish economy in creating relatively
high added value and employment and accelerating the country's global trade share. The sector is so
substantial that it has become the leader in Turkish exports in the last decade. There are plenty of
papers in the literature regarding the automotive sector and economic growth nexus and implementing
various methods. Still, hardly any studies focus merely on the current account deficits the sector
generates, incorporating an input-output analysis. This paper examines the automotive sector and
current account deficit nexus through input-output analysis. The results highlight that the automotive
sector is highly dependent on imports.
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Otomotiv sektorii gorece yiiksek katma deger ve kiiresel ticaretten aldigi pay ile Tiirkiye
ihracati agisindan bilyiik dnem tagimaktadir. Oyle ki son yillarda Tiirkiye ihracatinin (%17-18)
lokomotifi konumuna ulagmistir. Literatiirde sektoriiniin ekonomiye katkisini regresyon ve benzeri
analizlerle ortaya koymay1 amaglayan birgok ¢alisma bulunmaktadir. Ancak sektér {iretiminin cari
islemler agigma etkisini girdi ¢ikt1 analizi kapsaminda degerlendiren az sayida ¢aligma bulundugu
g6zlemlenmisgtir. Bu baglamda bu ¢alismada girdi ¢ikt1 analizi kapsaminda, sektor iiretiminin cari
islemler hesabina etkisinin ortaya konulmasi amaglanmistir. TUIK tarafindan yayimlanan 2012 yilina

ait girdi-gikti tablolardan sektore yonelik sizint1 ve baglanti katsayilar1 hesaplanmis; sektoriin tiretim
asamasinda ithalata bagimli oldugu tespit edilmistir.

Anahtar Sozciikler . Otomotiv Sektorii, Cari Islemler Acig1, Girdi Cikt1 Analizi, ithalat
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1. Introduction

Developing countries, including Turkey, have commenced adopting the export-led
growth model for development and sustainable economic growth mainly since 1980. In this
respect, production - particularly in sectors that have relatively high comparative advantage-
is fostered via various government incentives, mainly for the export drive. The automotive
sector (AS hereafter) is one of the sectors under consideration. AS, primarily comprised of
multinationals, has an essential place in government budgets with its relatively high value-
added structure, contribution to employment and the balance of payments and tax revenue
from the sale of products in the sector. Besides, the AS contributes significantly to the
countries’ economic growth with its relatively high potential that meets the demands of
tourism, defence, construction, agriculture, transport, and infrastructure sectors. Moreover,
the AS contributes to the economic growth via the huge volume of business it generates in
the finance and insurance sectors. The AS is a moderately labour-intensive sector, and
relatively low labour costs attract the multinationals® to invest in Turkey. What’s more,
Turkey’s integration to Customs Union of the European Union and its strategic position to
reach the domestic markets of the European community are the other motivations for the
global companies to operate in Turkey. In this regard, these multinationals hold a crucial
place for the development of the Turkish economy. Furthermore, the AS has become the
leader sector in Turkish exports for more than fifteen years thanks to these multinationals.
According to the “Turkey’s Top Ten Industrial Enterprises /2019 report, issued by Istanbul
Chamber of Industry, five global companies operating in the AS are located among Turkey’s
top ten exporter companies.

On the other hand, as stated by the said report, we can see that total export of the
companies is approximately 15,5 billion and 15 billion dollars in 2018 and 2019,
respectively. Nevertheless, the total import of the companies is almost 11 billion and 10
billion dollars, respectively in the given years. In other words, we can say that these global
companies cause 4,5 billion and 5 billion dollars of current account deficit for Turkey.

As well as the AS, production in the manufacturing industry in Turkey has become
more dependent on imported intermediate goods to such an extent that the imported
intermediate goods constitute approximately 75 percent of Turkey’s total imports. Lack of
innovation, technology, and capital accumulation are the main reasons for accelerating the
volume of imported inputs. Besides, price and quality advantages are the other factors that
lead the manufacturing industry to utilizing imported inputs. Consequently, imported inputs
dependency has become a structural characteristic of the Turkish economy (Erduman et al.,
2019).

High import dependency in production triggers high current account deficits,
exposing the economy to fluctuations in exchange rates. High import requirement is among

Y The list of multinationals operating in AS can be seen: Home Page - ISO 500 | Tiirkiye'nin 500 Biiyiik Sanayi

Kurulusu, <iso500.org.tr>, 16.04.2021.
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the structural factors that bring about current account deficit during high growth periods and
decrease the foreign trade incomes (Erduman et al., 2019).

Moreover, high import dependency, by means of increasing the need for foreign
financing, puts pressure on the Turkish economy’s fragile structure. Subsequently, Turkey’s
relatively permanent nature of the economic crises has its roots in the production structure
of the Turkish economy (Senesen & Senesen, 2003), which is highly dependent on imported
inputs. Essentially, high import dependency is not considered a critical phenomenon for a
developed economy with a competitive advantage in the global markets. In those developed
economies, huge incomes generated from exports can finance the imports. However, as a
developing economy, this high dependency on imported intermediate goods induces a less
stable pattern for the growth of the economy in the case of Turkey.

In this context, through input-output (I-O hereafter) analysis, this paper sets out to
highlight the dependence on imports of the Turkish AS and its interaction with other sectors
that provide input. With 1-O analysis, linkages between sectors and changes in the economy
can be calculated. The I-O analysis began with Leontief (1936), who used Tableau
Economique first by Quesnay (1894). Leontief created an analytical model that can be
applied to any economic system. In addition to Leontief, Rasmussen (1956) and Hirschman
(1958) developed the concept of the “key sector” making a significant contribution to I-O
analysis. However, examining the literature, we can see that less attention has been paid to
the distinction between imported and domestically produced inputs, especially on AS via I-
O analysis. In particular, investigating the impact of international trade on the linkages and
finding out how it influences an economy’s overall interdependence plays an essential role
in finding out if higher import dependence may result in lower linkages among domestic
production. Smith and Sarabi (2020) provided an analysis of the UK’s role in the automotive
sector, focusing on the UK’s trading relationship within and between regions, in which they
found out a high level of integration with Europe and Central Asia. They have also revealed
that outside the region, there appears to be a trend towards sourcing inputs from East Asia
and Pacific and the Middle East and North Africa acting as an export destination. In their
paper investigating the Portuguese sectoral interdependence, Reis and Rua (2009) found out
that an increase in the coefficient of interdependence seems to be associated with a decrease
of the coefficient of leakage and vice versa. Moreover, they underlined that a sector’s
multiplier effect is higher when the linkages are more spread out over the economy. Timmer
et al., (2015) evaluated the geographical and factorial distribution of value-added in global
automotive production and revealed increasing fragmentation, both within and across
regions. They also calculated the global value chain income in AS, where they found that
Turkey’s share is less than 1 percent? of the world. The paper also calculated the regional
value-added distribution of the final output of automotive by country of completion. Besides,
they also found out that Turkey has a final output of 12,371 million US dollars in 2008 where
value-added shares in 2008 are (i) domestic (ii) regional (iii) global are as follows 0,64, 0,20

2 0,64, 0,40, 0,70 and 0,66 in 1995, 2002, 2008 and 2011 respectively.
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and 0,16 and change in shares (2008 minus 1995) are as follows -0.17, 0.07 and 0.09
respectively. On the other hand, Unal (2021) highlighted the trade deficits, whereas Inangh
and Konak (2011) emphasized the high import dependency of AS in Turkey. Besides, there
are many papers focusing merely on high import dependency in the Turkish economy by I-
O analysis. Among these, Senesen and Senesen (2001) revealed the interconnections
between the origins and destinations of intermediate input import dependency induced by
final demands within the methodology they proposed. Senesen and Senesen (2003) also
highlighted the high import dependency in Turkey and mentioned the production structure
contributing to the relatively permanent nature of economic crises, exerting pressure on
foreign exchange availability. Ersungur and Kiziltan (2007) revealed that the high import-
dependent structure of the Turkish economy reduces the correlation between the key sectors
of the manufacturing sectors rendering the effect of industrialization and production increase
inadequate. Analysing the structural changes in exports of an emerging economy, Saygil
and Saygili (2011) affirmed that structural change in the composition of exports determines
the recent changes in parameters of the export equation in Turkey. They also noted that the
sectors with high income and imports, but low exchange rate elasticities of exports tended
to increase their shares in total Turkish exports.

Within this context, this paper aims to examine the AS and current account deficit
nexus through input-output analysis. This paper also seeks to fill the literature gap, primarily
focusing on the Turkish AS’s imported inputs. For this reason, the linkage coefficients,
leakages, power and sensitivity, and key sectors of the Turkish economy from the input-
output tables of 2012, published by TURKSTATS, are calculated. In the second and third
parts of the paper, methodology and results are reported. In the third part of the paper, the
findings are discussed.

2. Methodology

1-O analysis is a general equilibrium analysis that examines the mutual dependence
of the sectors in an economy. For economic planning, the determination of the relation
between sectors plays a significant role. In this respect, revealing the relations between the
sectors in a specific country’s whole economic structure, 1-O analysis plays a significant role
in economic planning (Kigiikkiremitgi, 2013). As an analytical tool, the 1-O analysis is
utilized by governments when implementing economic policies. The advantage of 1-O
analysis is that it reveals how changes in the economy affect a specific sector and how
changes in one or more sectors affect the entire economy. In this context, it provides the
tools to assess structural changes in the economy in terms of linkages between economic
sectors. In a free-market economy, the 1-O analysis is not concerned with the causes of final
demand changes, for these changes are considered “given”. Within this framework, since
they have been estimated, the 1-O analysis will show the activity levels that will have to be
met within the endogenous sectors to sustain the final demand level (Miernyk, 2020: 49).
While the 1-O analysis has been developed within the framework of a market economy, it

8 Sectors are classified by NACE Rev. 2.
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has been understood that the analysis could be applied to other types of economic systems
(Miernyk, 2020: 49). The 1-O analysis represents the economy to be studied in terms of
aggregated industrial commodity groups or sectors, particularly in assessing how changes in
one or more sectors within an economy will affect the entire economy.

The 1-O table is a matrix indicating the input requirements of each sector from other
sectors to produce one unit of output. The columns consist of (i) each sector’s production
factors (inputs from other sectors), (ii) the sum of each sector’s output, (iii) the total imports
(as final good). Namely, the columns indicate the total supply. Moreover, the rows consist
of intermediate usage of other sector’s output (as input) and the final demand for that sector
(including domestic consumption, inventory changes, and exports). In other words, the rows
indicate the total utilization.

The 1-O table provides a brief and systematic composition of all economic activities
within an economy. It reveals the inter-sectoral flows in monetary terms for a particular
period where the flows represent intermediate goods /services. The 1-O table traces the
transactions between the sectors -inter-sectoral flows in a given period in dollar term. The
sectors sell goods and services to other sectors and final users or final demand and buy inputs
from other sectors and primary sources (Jensen et al., 2017: 18). A hypothetical and much-
simplified transaction table for a 3-sector economy is shown in Table-1. Each row indicates
the flows from one sector to other sectors and final demand.

Table: 1
Hypothetical Transaction Table (dollar)

Purchasing Sector

Selling Sectors

1 2 3 Final Demand Total Output

Quadrant | Quadrant Il

1 25 20 15 40 100

2 14 6 10 20 50

3 20 12 43 25 100
Quadrant I11 Quadrant IV

Primary Inputs 41 12 32 12 97

Total Outlet 100 50 100 97 347

Source: Jensen et al., 2017: 18.

Examining the Table-1, we can see that “sector 1” sells 25 dollars of its output
operating in the same sector; 20 dollars in “sector 2”; 15 dollars of its output to “sector 3”
and 40 dollars to final users. Examining the Table-1, we can also see that the columns reveal
the purchasing pattern of each sector. Thus “sector 3” buys 15 dollars of goods/ services
from “sector 17; 10 dollars from “sector 2”; 43 dollars from “sector 3 and 32 dollars of
goods / services in the form of primary inputs. Quadrant | is termed the processing or
intermediate quadrant, and it reveals the flows of transactions between the sectors, whereas
quadrant 1l reveals the sales of each sector to final demand -namely consumption,
investment, government expenditure, and exports (Jensen et al., 2017: 19). Quadrant Il -
including rows for depreciation, indirect taxes, wages and salaries, gross operating surplus
imports, and other value-added items- shows the primary inputs into each sector and mainly
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represents the value-added in production. In contrast, quadrant IV reveals primary inputs
which are absorbed by final demand. In general, all endogenous sectors of the economy are
included within quadrant I, where the transactions table provides a descriptive snapshot /
essential information on particular aspects of a particular economy at a point of time (Jensen
et al., 2017: 19). The final demand (minus imports) is considered to indicate GNP on the
expenditure side.

The 1-O analysis began with Leontief (1936), who used “Tableau Economique” first
by Quesnay (1894). Leontief created an analytical model that can be applied to any economic
system during the growth period and characterized by two simplifying assumptions: (i) a
standard classification is used for goods and production units: the “sector classifies the
economy” (ii) although sectors may utilize a variety of goods as inputs, their inputs are not
mixed. Each sector is identified with the goods that it produces. By definition, a technical
coefficient measures the need for some input per unit of some output (Raa, 2006: 14).

According to the I-O analysis, since one sector uses other sectors’ output during
production, inter-sector transactions play an essential role in the economy. In other words,
the output of a sector is an input of the other sector to produce its output. The primary
assumption of the 1-O analysis is that each sector has a unique output and homogeneous
production function. Another basic assumption of the 1-O analysis is that there is a linear
correlation between the demand of inputs and outputs.

In addition to Leontief, Hirschman (1958), Rasmussen (1956), Chenery and
Watanebe (1958) focused on the linkages between the sectors and developed the I-O
analysis, in which Rasmussen (1956) and Hirschman (1958) developed the theory of the
“key sector” to make a significant contribution to 1-O analysis. The most fundamental
challenge of the I-O analysis is calculating the necessary output levels of each sector required
to achieve a final output (Hewings, 2020: 7).

The transactions table can be represented by series of equation as follows:

X1=X11+ X12+ ....... + X1n+Y1
X2=X21+ X22+ ....... + X2n+Y?2
Xn= Xnl+ Xn2+ ....... + Xnm+Yn

where,

Xi=total output of intermediate sector i (row or column totals)
Xij= output of sector i purchased by sector j (elements of quadrant I)

Yi=total final demand for the output of sector i

Dividing the elements of the columns of the transactions table by the respective
column totals, we derive coefficients representing plainly the purchasing form of each
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sector. These coefficients are named “direct” or “input- output” coefficients (Lind, 2014).
They are notated as aij and represent the direct requirement / inputs from each sector i
following an increase in unit output of any sector j (Lind, 2014).

This can be shown in matrix as follows.

X=AX+Y
nx1 nxn nx1 nx1

where A=[aij] , the matrix of input- output coefficients

by transposition we obtain

X=(1-A) =Y

By solving the above system, we derive the general solution:
X=(1-A)-1 =Y

(1-A) -1 is termed as Leontief inverse matrix.

Linkage Coefficients

The direct backward linkage coefficient (DBLC) reveals the sum of a sector’s
intermediate inputs requirement during the production phase. In other words, DBLC
indicates the ratio of a sector’s input requirement during production. If the production
increase in the sector with a high coefficient (X), this increase raises other sectors’
production providing inputs (Y, Z2)* and the sectors with high DBLC positively affect the
level of production of other sectors. In this context, these sectors can also be defined as
locomotive sectors within an economy. The direct forward linkage coefficient (DFLC) is the
ratio of the total intermediate sales of one sector to other sectors (total sales of the sector for
using other sectors as intermediate goods) to the sector’s total production. According to
Hirschman (1958: 102), the size of the DFLC informs about the characteristic of each sector.
If the DFLC of the sector is relatively high, we can say that the sector’s input is utilized as
raw material or intermediate goods. If the DFLC of the sector is relatively low, we can
consider the related sector as a final goods.

Calculations of DBLC in Equation 1 and DLFC 1 in Equation 2 keep up with Chenery
and Watanabe (1958) method as follows:

DBLC = Biy 7t = Ty oy €y
DLFC; = X}y = Xy by @

4 If X production increases=> Y, Z production also increases, since X uses Y & Z during production.
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The total increase in production in the economy caused by a 1 unit increase in demand
in a particular sector is the total backward linkage coefficient (TBLC). The sum of the
Leontief inverse matrix columns reveals the TBLC (Miller & Blair, 2009: 557). On the other
hand, TBLC also reveals the production multiplier. In this sense, TBLC refers to the total
increase in production in the economy triggered by demand change. The increase in the
production of a particular sector by increasing the one-unit increase in all sectors is defined
as the total forward linkage coefficient (TFLC). With TFLC, when there is an increase in
one-unit demand for all sectors’ final products in the economy, the increase in each sector’s
production is calculated. Rasmussen (1956) adds another methodology to use the column
(or row) sums of the Leontief inverse (L), which can be calculated with L = (I — A)—1 in
where A is I-O table, to calculate inter-sectoral linkages. TBLC in Equation 3 and TLFC 2
in Equation 4 referring to L are calculated as below:

TBLC} = X711 gy (3)
TFLC} = Y14 z; 4

Within an open economy, imported goods are used not only as final goods but also
as input. Therefore, increase in production generates an increase in imports, which is called
“economic leakage” (Guo & Planting, 2001). Generally, the 1-O table’s intermediate
transactions are made of the sector’s consumption of goods and services regardless of the
origin, whether foreign or domestic (Guo and Planting, 2001:8). Within the I-O analysis, the
economic leakages are forecasted by separate tables: (i) merely domestic inputs and (ii)
merely of imports (Guo & Planting, 2001: 9).

According to Hirschman, a key sector is the one which has a high forward as well as
backward linkage coefficient (Hazari, 1970: 302). On the other hand, key sectors are mainly
determined using Rasmussen’s power and sensitivity index (Rasmussen, 1957). These are
calculated respectively as the average ratio of the sector’s DBLC to the average ratio of the
DBLC of the economy and the average ratio of the sector’s sales to the average economic
sales ratio.

Leakage in Equation 8 coefficients that indicate the import dependency of a sector
are also calculated below, where Am denotes Import 1-O Table, Ad is domestic I-O Table,
Yd is the final demand of certain sector for Turkey:

Xi=(U-Aa)" Yy ®)
AnXi = AT — Ag) Yy (6)
M; = Apn(I = Ag) ™ Yig (7
Ll =An,(I—-Ag) 1 (8)
Leakage!' = ¥, lij 9)
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The interaction of the sectors with other sectors and their dependence on imports was
calculated by using 1-O tables issued by TURKSTAT 3 for 2012.

To classify a sector by considering its power (P) in Equation 10 and sensitivity (S) in
Equation 11 coefficients, followings are calculated:

1
29ij
P; =12 10
] 1%22?:191‘]‘ (10)
i
S =1 ,,nu (11)
2 2j=1%ij

Then each sector is classified if it has Pj > 1 and S; > 1, it is classified as key sector.
If it has P; > 1 and S < 1, then is called backward linkage dependent. Alternatively, if it has
P <1and S; > 1, forward linkage dependent. Lastly, if it satisfies P; < 1 and S; < 1, is
classified as independent.

3. Results

The linkage coefficients, leakages, power and sensitivity, and key sectors of the
Turkish economy are calculated from the input-output tables of 2012. The data obtained
from TURKSTAT’s I-O tables®. We can see the (i) original 1-O tables, (ii) import 1-O tables,
and (iii) the domestic import I-O tables, within the tables at basic prices. The tables mainly
cover 64 sectors, and each of the I-O Tables assess them together based on these sectors.

DBLC is calculated by the sum of intermediate inputs used from other sectors within
the production of AS. The calculations - also shown in Table 7 in appendix- reveal that the
DBLC of AS - which has ranked relatively higher® among 64 sectors - is “0,4962”. In other
words, the AS uses almost 50 units of input from other sectors in its 100-unit production.
So, it is appropriate to remark that, due to the relatively high DBLC of AS, a rise in
production in AS increases the total production in the economy, respectively. However, it is
not correct to state that a sector with a high DBLC affects the production of many sectors.
In other words, the critical point to be determined is how many sectors are triggered by an
increase in AS production. So, at this point, it is worth determining which sectors’
production specifically goes up due to the increase in AS’s production. Therefore, the partial
DBLCs of AS are calculated. As a result, it has been observed that AS -with the highest
coefficient of “0,1671”- mostly uses inputs from its own sector during production. Basic
metals (with “0.0871”) and machinery and equipment (with “0,0350”) follow AS,
respectively (Table-2). Therefore, we can reveal that the AS does not have a production
structure that affects many sectors. During the production of 100 units of output, most inputs
used are from its (own) sector (approximately 17 percent). The other sectors are as follows:
the basic metals (approximately 9 percent), and machinery and equipment (approximately 4

<http://www.tuik.gov.tr/PreTlablo.do?alt id=1021>.

6 Twenty -first among 64 sectors.
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percent), wholesale and retail trade and repair services of motor vehicle (approximately 3
percent) and wholesale trade services, except motor vehicles and motorcycles
(approximately 3 percent).

Table: 2
The Partial DBLCs of AS
Sector Coefficient
Motor vehicles, trailers and semi-trailers (AS) 0,1671
Basic metals 0,0871
Machinery and Equipment 0,0350
Wholesale and retail trade and repair services of motor vehicle 0,0293
Wholesale trade services, except motor vehicles and motorcycles 0,0269

Source: Author s own elaboration.

Besides, the DFLC? of the AS is “0,2854”, ranked thirty- second out of 64 sectors
(Table 7). In other words, we can reveal that the AS’s output is mostly used as a “final good.”
However, in order to determine the sectors that utilize AS as input, we calculated the partial
DFL coefficients of the AS. The results of the calculations reveal that the AS is ranked first
with the value of “0,1671”; wholesale and retail trade and repair services of motor vehicles
and motorcycles is ranked second with the value of ““0,0851” and machinery and equipment
is ranked third out of 64 sectors with the value of “0,0126” (Table 3).The subsequent sectors
are as follows: land transport services, and transport services via pipelines and other
transport equipment. Namely, the sectors shown in Table 3 are the ones that primarily use
AS as input.

Table: 3
The Partial DFLCs of AS
Sector Coefficient
Motor vehicles, trailers and semi-trailers (AS) 0,1671
Wholesale and retail trade and repair services of motor vehicles and motorcycles 0,0851
Machinery and Equipment 0,0126
Land transport services and transport services via pipelines 0,0054
Other transport equipment 0,0045

Source: Author s own elaboration.

On the other hand, the calculations in Table 7 reveal that the TBLC of AS ranked
eighteenth among 64 sectors with a value of “1.9061”. In other words, when the final demand
for AS increases by 1-unit, total production in the economy increases by approximately 2
units. The relatively high TBLC indicates that AS has a critical position to trigger the
economy’s production capacity and value chain. Besides, to determine which sectors
compose “1.9061” units increase®, the partial TBLCs have been calculated. It has been seen
that when the final demand for AS increases by 1-unit, total production increase occurs
mostly AS’s production -with the highest coefficient of “1.2057”. Besides basic metals (with
“0.1450™) and land transport services and transport services via pipelines (with “0.0484”)
follow AS, respectively (Table 4). Thus, it is understood that after AS the highest production

Revealing information about the qualification of the sector s output.

8 Which sectors were mostly affected due to production increase in AS.
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increase occurs in the basic metals and land transport services and transport services via
pipelines. The subsequent sectors are as follows: machinery and equipment and wholesale
trade services, except of motor vehicles and motorcycles.

Table: 4
The Partial TBLCs of AS
Sector Coefficient
Motor vehicles, trailers, and semi-trailers (AS) 1,2057
Basic metals 0,1450
Land transport services and transport services via pipelines 0,0484
Machinery and Equipment 0,0462
Wholesale trade services, except of motor vehicles and motorcycles 0,0446

Source: Author s own elaboration.

Additionally, the calculations reveal that TFLC ranked thirty-fifth among 64 sectors
with a value of “1.4167”. Accordingly, when the final demand for whole sectors of the
economy increase one unit, AS production will increase by “1.4167” units. This “1.4167”
unit increase is composed of increased AS production due to an increase in final demand (in
all sectors) and total production increase in the AS to meet demand in other sectors. As a
result of the calculation, we see that “1.2057” of the “1.4167” units, which is the total
production increase of the AS, is due to the sector’s (own) demand. The distribution of other
coefficients making up “1.4167” is as follows: wholesale and retail trade and repair services
of motor vehicles and motorcycles (0,1068) and machinery and equipment (0,0170) (Table
5). The subsequent sectors are as follows: land transport services and transport services via
pipelines and other transport equipment.

Table: 5
The Partial TFLCs of AS
Sector Coefficient
Motor vehicles, trailers and semi-trailers (AS) 1,2057
Wholesale and retail trade and repair services of motor vehicles and motorcycles 0,1068
Machinery and Equipment 0,0170
Land transport services and transport services via pipelines 0,0107
Other transport equipment 0,0066

Source: Author’s own elaboration.

Leakages

On the other hand, leakage represents the increase in imported inputs due to the
increase in production. Examining the leakages, we understood that AS is ranked fifth with
the value of (0,3185) among 64 of all Turkish economy sectors. TBLC of AS is “1.9062”,
the increase in AS production causes an increase in import due to the import dependency of
AS. Besides, due to the imported inputs used in production by the sectors providing input to
AS, the increase in production of AS causes a “0,3185” increase in imported inputs. In other
words, when the production for AS increases by “1.9062” due to the increase in final demand
and this causes an increase in the import of the intermediate goods and raw materials worth
of “0,3185”. So, we calculated the coefficients to find out the sectors that make up the import
increase of “0,3185”, due to the increase in AS’s production. As a result, we see that AS
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with the highest coefficient of “0,2302”” mostly uses imported inputs from its own sector
during production. Basic metals (with “0,0304”) and rubber and plastic products (with
“0,0087”) follow AS, respectively. The subsequent sectors are as follows: electricity, gas,
steam and air conditioning and machinery and equipment. Therefore, we can conclude that
the 1.9062 unit of increase in AS production causes “0,3185” leakages (Table 6) which is
highly dependent on imported inputs.

Table: 6
Leakage of AS
Sector Coefficient
Motor vehicles, trailers and semi-trailers (AS) 0,2302
Basic metals 0,0304
Rubber and plastic products 0,0087
Electricity, gas, steam, and air conditioning 0,0071
Machinery and equipment 0,0047

Source: Author s own elaboration.

On the other hand, according to leakage coefficients (Rasmussen categories), it has
been understood that AS is “BL dependent”. We also calculated power coefficients to
determine the effect of the sectors. According to the power coefficient (hormalized total
backward linkage) of AS, other sectors will produce approximately 1.1 times higher than
their current level if the final demand for it increases. Similarly, given the sensitivity that the
economy rises to 1 unit, AS’s demand will increase by 0,8 times.

4. Conclusion

High import dependency, which increases the need for foreign financing, puts
pressure on the Turkish economy’s fragile structure. Subsequently, Turkey’s relatively
permanent structure of the economic crises has its roots in the production framework of the
economy, which is highly dependent on intermediate imported goods.

This paper aims to examine the automotive sector and current account deficit nexus
through input-output analysis. Evaluating the linkage and leakage, we see that the sector
generates leakage and current account deficit, underlining the sector’s high import
dependency.

The automotive sector plays a significant role in the Turkish economy in creating
relatively high added value and employment and accelerating global trade share. The sector
has become the leader in Turkish exports in the last decade, thanks to the global companies
invested in Turkey. According to the “Turkey’s Top Ten Industrial Enterprises / 2019”
report, issued by Istanbul Chamber of Industry, five global companies operating in the sector
are located among Turkey’s top ten exporter companies. Examining the foreign trade figures
of these leader exporters, we see that total export of the companies is approximately 15,5
billion dollars, while total import is approximately 11 billion dollars in 2018. They generated
4.5 billion dollars of foreign trade deficit in 2018. Likewise, 2018, the foreign trade deficit
increased to 5 billion dollars, while the total export of companies was approximately 15
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billion dollars and total import is approximately 10 billion dollars in 2019. In other words,
they increase not only the export but also the import volume.

The calculations from the input-output tables of 2012 indicate that the automotive
sector uses almost 50 units of input from other sectors in its 100-unit production. Due to the
relatively high direct backward linkage coefficient, one unit increase in production in the
sector increases the total production in the economy. During the production of 100 units of
output, most inputs are from its own sector (mainly automobile motors and spare parts,
which is approximately 17 percent). The other sectors are as follows:(i) the basic metals
(approximately 9 percent), and (ii) machinery and equipment (approximately 4 percent).

Taking the direct forward linkage coefficient into account, we see that the automotive
sector’s output is a “final good” in the economy. Calculating the sectors that mainly utilize
the automotive sector as input are as follows: (i) its own sector, (ii) wholesale and retail trade
and repair services of motor vehicles and motorcycles and (iii) machinery and equipment.

Taking the total backward linkage coefficient into account, we see that when the final
demand for the automotive sector increases by 1-unit, total production in the economy
increases by approximately 2 units. In other words, the automotive sector has a significant
potential to trigger the production capacity of economy and value chain. When the final
demand for the automotive sector increases by 1-unit, total production increase occurs
mainly in its own production sector, where (i) basic metals and (ii) land transport services
and transport services via pipelines follow, respectively.

When the final demand for the whole sectors of the economy increase 1 unit, the
automotive sector production will increase by approximately 1,5 units, which is mainly due
to the sector’s (own) demand. The subsequent sectors are as follows: (i) wholesale and retail
trade and repair services of motor vehicles and motorcycles and (ii) machinery and
equipment.

Examining the leakages, we see that the automotive sector is ranked fifth among all
sectors. In other words, the increase in the automotive sector production causes an increase
in imports due to the import dependency of the sector. Putting it another way, when the
production in the automotive sector increases by approximately 100 units, this increase
causes an increase in the import of the intermediate goods and raw materials of 20 units. The
sectors that make up the import increase are as follows (i.) its own sector (ii) basic metals,
(iii) rubber and plastic products (iv) electricity, gas, steam and air conditioning and (v)
machinery and equipment.

Import dependence on production factors creates adverse conditions for economic
growth, especially for the developing countries. In this context transforming the automotive
sector into a technologically competitive one will support the growth of the economy. The
imported inputs (mainly the automobile motors and spare parts) need to be motivated to be
produced domestically via different government incentives. In other words, along with the
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incentives addressed solely to the automotive sector, deploying the said incentives to the
input providers will create a robust automotive sector inducing a stable pattern for the
economy’s growth. Thus, the added value created will remain in Turkey, supporting the
current account deficit, and the targeted production increase will be realized.
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Table: 7
I-O analysis of Turkey

Sector DBLC DFLC TBLC TFLC Leakage Power Sensitivity Classification
1 0.3271 0.6124 1.5381 2.1793 0.0994 0.9087 1.2875 FL* Dependent
2 0.1398 0.1327 1.2350 1.2067 0.0356 0.7296 0.7129 Independent
3 0.2285 0.0316 1.4015 1.0385 0.0761 0.8279 0.6135 Independent
4 0.1147 1.0067 1.1912 3.9273 0.0440 0.7037 2.3202 FL Dependent
5 0.6575 0.5929 2.1374 1.9575 0.1933 1.2627 1.1564 Key Sector
6 0.5888 0.6195 2.1359 2.0677 0.2303 1.2619 1.2216 Key Sector
7 0.5203 0.3443 1.8857 1.4945 0.2039 1.1140 0.8829 BL* Dependent
8 0.5005 0.6834 1.8844 2.2120 0.3178 1.1132 1.3068 Key Sector
9 0.6013 0.4757 2.0915 1.7000 0.3188 1.2356 1.0043 Key Sector
10 0.4380 1.0436 1.5422 2.7754 0.3933 0.9111 1.6396 FL Dependent
11 0.3150 1.2259 1.4958 3.4050 0.2118 0.8837 2.0116 FL Dependent
12 0.3056 0.1729 1.4971 1.2087 0.1622 0.8845 0.7140 Independent
13 0.5892 0.4716 1.9977 1.8096 0.3776 1.1802 1.0690 Key Sector
14 0.5746 0.3818 1.9725 1.6729 0.1955 1.1653 0.9883 BL Dependent
15 0.5300 1.1612 1.8752 2.9787 0.3115 1.1078 1.7597 Key Sector
16 0.5098 0.3430 1.9368 1.5422 0.2540 1.1442 0.9111 BL Dependent
17 0.2047 0.2732 1.3245 1.3825 0.1235 0.7825 0.8167 Independent
18 0.5236 0.3857 1.9470 1.5776 0.2952 1.1502 0.9320 BL Dependent
19 0.3171 0.2361 1.5686 1.3409 0.1774 0.9267 0.7922 Independent
20 0.4962 0.2854 1.9062 1.4168 0.3185 1.1261 0.8370 BL Dependent
21 0.2345 0.0913 1.4033 1.1154 0.1224 0.8290 0.6590 Independent
22 0.5186 0.1920 1.9504 1.2325 0.2195 1.1523 0.7281 BL Dependent
23 0.4524 0.2385 1.7919 1.3672 0.2164 1.0586 0.8077 BL Dependent
24 0.7816 1.2543 2.7032 4.3601 0.4790 1.5970 2.5758 Key Sector
25 0.3273 0.0947 1.6985 1.1369 0.1217 1.0035 0.6717 BL Dependent
26 0.2701 0.3412 1.4365 1.8367 0.1158 0.8486 1.0851 FL Dependent
27 0.6047 0.6457 2.1397 2.0222 0.1917 1.2641 1.1946 Key Sector
28 0.4177 0.2818 1.7393 1.4676 0.1623 1.0275 0.8670 BL Dependent
29 0.3919 1.1061 1.6780 2.8149 0.0944 0.9913 1.6630 FL Dependent
30 0.3477 0.3564 1.5915 1.5872 0.0834 0.9402 0.9377 Independent
31 0.4478 1.2172 1.7549 3.3346 0.1651 1.0367 1.9700 Key Sector
32 0.4930 0.2680 1.8101 1.4675 0.1639 1.0694 0.8670 BL Dependent
33 0.5832 0.1967 1.9634 1.2513 0.2932 1.1599 0.7393 BL Dependent
34 0.3602 0.6667 1.5943 2.1420 0.0921 0.9418 1.2654 FL Dependent
35 0.4509 0.1662 1.7460 1.2496 0.1113 1.0315 0.7382 BL Dependent
36 0.4594 0.5088 1.8707 1.6762 0.1244 1.1052 0.9902 BL Dependent
37 0.4158 0.1650 1.7895 1.2737 0.1357 1.0572 0.7525 BL Dependent
38 0.4955 0.5467 1.9516 2.0974 0.1547 1.1530 1.2391 Key Sector
39 0.3894 0.3601 16719 1.5528 0.0637 0.9877 0.9174 Independent
40 0.1825 0.3252 1.3055 1.4934 0.0359 0.7712 0.8823 Independent
41 0.2884 0.6918 1.4632 2.1922 0.0411 0.8644 1.2951 FL Dependent
42 0.6330 0.2736 2.0644 1.4161 0.1601 1.2196 0.8366 BL Dependent
43 0.2883 0.3234 1.4760 1.4724 0.0506 0.8720 0.8699 Independent
44 0.1791 1.0137 1.3167 2.6025 0.0638 0.7779 15375 FL Dependent
45 0.0000 0.0000 1.0000 1.0000 0.0000 0.5908 0.5908 Independent
46 0.2331 0.5783 1.3908 1.9007 0.0516 0.8217 1.1229 FL Dependent
47 0.3798 0.2359 1.6571 1.3484 0.0839 0.9790 0.7966 Independent
48 0.1503 0.0000 1.2603 1.0000 0.0485 0.7446 0.5908 Independent
49 0.6561 0.5979 2.3431 2.0285 0.1522 1.3843 1.1984 Key Sector
50 0.5006 0.2147 1.8630 1.2932 0.1536 1.1006 0.7640 BL Dependent
51 0.2123 0.2650 1.3536 1.4181 0.0674 0.7997 0.8378 Independent
52 0.1883 0.0567 1.3187 1.0833 0.0348 0.7790 0.6400 Independent
53 0.6133 0.1024 2.1589 1.1248 0.1754 1.2754 0.6645 BL Dependent
54 0.2310 0.8189 1.3808 2.2143 0.0704 0.8157 1.3081 FL Dependent
55 0.3463 0.0783 1.6067 11123 0.0966 0.9492 0.6571 Independent
56 0.1542 0.0836 1.2752 1.1156 0.0386 0.7533 0.6591 Independent
57 0.4142 0.0720 1.6978 1.0788 0.1173 1.0030 0.6373 BL Dependent
58 0.3567 0.0000 1.6288 1.0000 0.0967 0.9622 0.5908 Independent
59 0.2761 0.1203 15124 1.1625 0.0463 0.8935 0.6868 Independent
60 0.5123 0.1075 2.0020 1.1597 0.1254 1.1827 0.6851 BL Dependent
61 0.3483 0.1159 1.7125 1.1522 0.0856 1.0117 0.6807 BL Dependent
62 0.4233 0.0430 17444 1.0638 0.1814 1.0305 0.6285 BL Dependent
63 0.5374 0.0157 1.9516 1.0199 0.1800 1.1529 0.6025 BL Dependent
64 0.0000 0.0000 1.0000 1.0000 0.0000 0.5908 0.5908 Independent

* BL: Backward Linkage, FL: Forward Linkage.
20: Motor vehicles, trailers and semi-trailers.
Sector codes, NACE Rev. 2 sections seq no and Description can be seen: L _2010210EN.01000101.xml (europa.eu)
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Abstract

Natural gas should be distributed and consumed optimally in a given country since it is an
important intermediate good for producers and a necessary final good for households with a low-
income elasticity. Thus, this study aims to measure the efficiency of natural gas distribution companies
responsible for delivering natural gas to economic units. The efficiency of 63 natural gas distribution
companies operating in Turkey is estimated by the Stochastic Frontier Analysis method for 2013-2018.
According to the findings, it is found that no firm operates within full efficiency. It is also concluded
that while Bursa Natural Gas Distribution firm has the highest efficiency, Aksa Canakkale Natural Gas
Distribution firm has the lowest efficiency for the period studied. The findings show that inefficiency
mainly stems from technical inefficiency rather than measurement errors and that natural gas
distribution firms experience increasing returns to scale.

Keywords . Efficiency and Productivity, Natural Gas Market, Energy Economics,
Stochastic Frontier Analysis, Natural Gas Distribution.
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Oz

Gelir esnekligi diisiik, firmalar igin ara mal, hane halklari igin nihai mal durumundaki dogal
gazin ilke i¢inde dagitiminin ve kullamminin optimal gergeklestirilmesi gerekmektedir. Bu
gereklilikten hareketle, ilgili ekonomik birimlere dogal gazin ulastirilmasinda sorumlulugu iistlenen
dagitim firmalarinin ne kadar etkin (ya da etkinsiz) calistigini 6lgmek, bu ¢alismanin amacini
olusturmaktadir. Bu amag gergevesinde, 2013-2018 yillarini igeren dénemde Tiirkiye iginde faaliyet
gosteren 63 dogal gaz dagitim firmasinin etkinligi Stokastik Sinir Analizi (SFA) yontemiyle
dlgiilmektedir. Analiz sonuglarma goére; hicbir firmanin tam etkinlikte calisamadigi, Bursa Sehir Ici
Dogal Gaz Dagitim firmasinn en yiiksek etkinlige, Aksa Canakkale Dogal Gaz Dagitim firmasinin ise
en diisiik etkinlige sahip oldugu sonucuna ulagilmaktadir. Bulgular; etkinsizligin, 6l¢iim hatalarindan

cok, teknik etkinsizlikten kaynaklandigini ve firmalarin dlgege gore artan getiride caligtiklarim
gostermektedir.

Anahtar Sozciikler . Etkinlik ve Verimlilik, Dogal Gaz Piyasasi, Enerji EKonomisi,
Stokastik Sinir Analizi, Dogalgaz Dagitim Firmalari.
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1. Introduction

Energy is an indispensable input for almost all processes within the scope of everyday
life of a community as it is widely used in industrial, transportation, housing and commercial
sectors. The fossil fuels such as petroleum, natural gas and coal represent approximately
86% of the source’s energy is produced around the world. Due to its extensive usage in
electric production, natural gas has the second largest share in the world’s primary energy
consumption after petroleum. As of 2017, 33% and 24.1% of the world energy demand were
met by petroleum and natural gas, respectively. The global aggregate gas reserves were
increased by 0.2% from 193.1 trillion m® in 2016 to 193.5 trillion m® in 2017. 40.9% of the
world’s natural gas reserves are located in the Middle East, 30.6% in Eurasia, 10% in Asia
Pacific, 7.1% in Africa, 5.6% in North America, 4.2% in Central and South America, and
1.5% in Europe. The natural gas reserve of the OECD countries in total were 17.8 trillion
m? corresponding to around 9.2% of the global aggregate in 2017. Global natural gas
production increased from 3.55 trillion m® in 2016 to 3.68 trillion m® in 2017, which
represents a 4% increase within a year. The highest proportional increase in natural gas
production was experienced in Eurasia with 6.2% and in the Middle East with 4.9% for the
same period (EPDK, 2018).

The global reserve life is calculated as 52.6 years by dividing the reserve amount
(193.5 trillion m®) by the amount of natural gas production (3.68 trillion m3) in 2017. An
analysis of the regional distribution of reserves shows that the Middle East ranks first,
Europe and Eurasia rank the second when considered together and the other Asia Pacific
countries rank the third. In 2017, the global demand for natural gas reached 3.6 trillion m?,
an increase of 3% when compared to the demand faced in 2016.

Turkey is among the emerging economies with significant energy consumption.
Turkey’s primary energy demand in 2018 was met primarily by petroleum with 31%, by
natural gas with 28% and by coal with 28%. In 2018 distribution of Turkey’s primary energy
demand by sector is as follows: 25% of consumption is used by industries, 24% of
consumption is used in the residential areas and the service sector, 23% of consumption is
used for electricity production, and 20% of consumption is used in the transportation sector.
The ratio of primary energy demand to domestic production is around 25%, i.e. energy
import dependency ratio stands at 75%. Foreign dependency ratio has increased significantly
due to the large increase in natural gas consumption, especially since the early 1990s.

In 2008, Turkey produced as much as 1 billion cubic meters of natural gas, but in
2018, it fell to 428 million cubic meters. As of 2018, though, Turkey’s natural gas
consumption was 49,328 million cubic meters. Turkey’s natural gas production only met
3.2% of its domestic consumption in 2004, while it could only meet 0.8% in 2018. Thus,
importing natural gas from around the world for the remaining domestic demand, Turkey’s
natural gas import dependency ratio is around 99.1%. In 2018, the main sources of Turkey’s
natural gas imports were Russia, (46.9%), Iran (15.6%), Azerbaijan (14.9%) and Algeria
(8.9%) (EPDK, 2018).
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As of end of 2018, the total length of steel pipelines reached approximately 13,486
km. and the length of polyethylene pipelines reached approximately 90,140 km. The total
number of households subscribing to natural gas distribution license holders increased by
8.71% and the number of free consumers increased by 8.94% compared to the previous year
(2017). These continuing trends of growth in Turkey’s demand for natural gas does not seem
to subdue in the upcoming years.

Imported natural gas might only have small impact with respect to the dynamics of
the exporter’s own natural gas market; however, it has potential to jeopardize the importer
country in its international relations, economic policies and/or political environment.
Therefore, a resource-scarce country that is particularly vulnerable to volatilities in natural
gas supply must be careful to distribute and use this resource as economically and effectively
as possible. In case of a resource scarcity or an inefficient use of a scarce resource such as
natural gas, a huge burden falls on economic units in both micro and macro levels of an
economy (Hiinerli & Aydin, 2019: 133). Thus, investigating the distribution of the imported
natural gas in a country is the key to pinpoint the efficiency of the resource used. Efficiency
depends on optimal and balanced returns to various investments of the companies
responsible for distributing natural gas to the final consumers, and the companies’ successful
transformation of their inputs into outputs. In this context, the aim of the study is to
investigate how (in)effective distribution companies deliver this resource to the relevant
economic units. To achieve this goal, the stochastic frontier analysis (SFA) was applied to
data belonging to 63 natural gas distribution companies operating in Turkey for the 2013-
2018 period, obtained through the Energy Market Regulatory Authority (EPDK).

In this context, the second section reviews the primary literature analyzing the
efficiency of natural gas distribution companies. While the third section describes the data
set used, the fourth section provides with an explanation of the methodology employed in
the present study. Next, the fifth section presents the results obtained through empirical
analyses. The final section concludes by presenting the main results and providing with
important policy suggestions.

2. Literature Review

Although studies on the natural gas distribution sector are increasing, they are still
relatively few when compared to the studies in the literature that have mainly focused on the
measurement of the efficiency of the distribution companies in the electricity and the water
distribution sectors. Researchers have started to focus more on the natural gas distribution
sector, offering not only policy suggestions that could enable companies to improve their
internal efficiency, but also providing guidance for reducing energy imports especially for
the energy dependent countries (net energy importers). However, when the related literature
is reviewed, it could be observed that the existing studies have been mostly restricted by the
employment of Data Envelopment Analysis (DEA). Thus, employing a different method,
namely the Stochastic Frontier Analysis, to calculate the efficiency of the natural gas
distribution companies has the potential to both verify the robustness of the findings obtained
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in previous studies and to provide with considerably differentiated results. Notwithstanding,
a brief review of the literature is presented below.

Kim et al. (1999) have researched Korean (The Republic) gas distribution industry
by using a non-parametric method. They have concluded that nearly all (25 companies)
DMUs (Decision-Making Units) work on increasing return to scale because of emerging
market structures. Carrington et al. (2002) have used the same approach for investigating 24
Australian gas distribution companies. They have found that that results of benchmark
technical efficiencies are 73% for constant rate of scale and 82% for variable rate of scale.
Erbetta and Rappuoli (2003) have researched 46 Italian natural gas distribution companies’
efficiency. They have used average costs and capital expenditures as inputs, and subscribers,
shared volume and pipelines as outputs in their DEA. They have concluded that using
categorical inputs increases the model’s technical efficiency. In the same year, Hawdon has
conducted an international research, which includes 33 countries. By using DEA, he has
concluded that only eight countries were able to achieve technical efficiency in natural gas
industries. Farsi, Filippini and Kuenzle (2004) have conducted research on cost efficiency
of 26 Swiss natural gas distribution sector companies. They have used Stochastic Frontier
Analysis Method. They have concluded that only 7% of the companies studied are fully
efficient and reduction in costs depends primarily on increase in companies’ output. A
similar research has been conducted by Haney & Pollitt (2009) after six years. They have
used Stochastic Frontier Analysis with firms operating in the gas and the electric sectors of
44 different countries. They have reached a conclusion that the benchmark technique was
poorly applied in the natural gas sector but was highly employed in the electricity sector.
Zori¢ et al. (2009) has researched the Slovenian natural gas distribution companies’
efficiency comparing them with their peers operating in the UK and the Netherlands. By
using DEA, benchmark method has been resulted with the efficiency of 42 Slovenian natural
gas distribution companies being lower than those in the UK and the Netherlands. While
distribution companies operating in the UK are working at a decreasing return to scale and
the relatively more homogeneous companies in Slovenia are working at an increasing return
to scale, those in the Netherlands are working close to an optimal scale. Ertiirk and Tiiriit-
Asik (2011) have researched 38 Turkish natural gas distribution companies’ efficiencies
with DEA. They have showed that inefficient firms are immature and work on low-scale
production.

Marques et al. (2013) have conducted research on 11 Portuguese natural gas
distribution companies which is affected by governmental price regulations. They have
concluded according to four different models that rates are differentiated and the companies
mostly work with increasing returns to scale. This situation, thus, indicates that the sector
has yet to reach the optimal point. Yanes et al. (2013) have researched 66 Australian
companies’ efficiency. By using Stochastic Frontier Analysis, they have reached the result
that Australian gas distribution companies were required to benchmark with the American
companies. As a result, the efficiency scores of the companies of the two countries display
convergence. Storto (2014), using DEA, has conducted research on 32 Italian natural gas
distributor companies. He concluded that Italian natural gas sector is broad, and it causes
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ineffective working. Also, the researcher found that firms under study face decreasing
returns to scale. Oliveira, Correira and de Mello (2014) have conducted research about the
oil and gas usage of six South American countries with DEA. By using DEA they have
concluded that Ecuador, Venezuela, Colombia, Argentina, Brazil and Peru are vulnerable to
oil and gas price volatilities. In accordance, they have suggested policies to decrease sectors’
vulnerabilities and increase their durability’s. Amirteimoori, Shahroodi and Mahmoodkiani
(2015) using Vanilla DEA and Network DEA Method have estimated Iranian gas
companies’ cross efficiency scores for the period between 2002 and 2004. The researchers
have decided that Network DEA is more reasonable for the country’s industrial system.
Martin-Gamboa, Iribarren and Dufour (2017) have researched Spanish natural gas plants’
efficiency. They have used Life Cycle Assessment (LCA) and Dynamic Data Envelopment
Analysis (DDEA) methods to evaluate plants” environmental performances for the period
2010-2015. They have reached that all plants show a relatively good environmental
performance with overall eco-efficiency scores above 60%. Fillippini and Orea (2014) have
researched Swiss natural gas distribution companies’ effectiveness with Stochastic Frontier
Analysis Method. They have concluded that measurement errors in prices and asymmetric
prices affect the efficiency of the industry negatively. Research conducted by Hiinerli and
Aydin (2019) has involved 63 Turkish natural gas distribution companies. According to
results obtained through DEA, they have reached that the ratio of effective firms to total
firms was 10% based on CCR method (Charnes, Cooper & Rhodes, 1978), and 14% based
on BCC method (Banker, Charnes & Cooper, 1984. It is concluded that inefficient firms are
working with increasing returns to scale. Vikas and Bansal (2019) have researched
efficiencies observed in the Indian oil and gas sectors to provide benchmark targets to the
inefficient companies. They have concluded that only 13 companies out of 22 reached a full
technical efficiency score. Ojaraida, Iledare and Idowu (2019) have examined Nigerian
natural gas sector’s productivity using DEA Method. The researchers have concluded that
natural gas is not effectively utilized in the country and, thus, have affected economic growth
negatively. The wvulnerability indexes for the period under consideration were high,
suggesting that Nigeria was not self-sufficient in natural gas. In addition, they have found a
positive correlation between the natural gas consumption and the GDP of Nigeria.

3. Data and Decision Maker Units (Firms)

The inputs and outputs selected in the current study were determined according to
similar studies found in the literature. In many studies, the number of workers, network
length, price policies and transformer capacity were considered as inputs and variables such
as number of customers, residential sales, non-residential sales, distribution area and
maximum demand were taken as outputs. However, there are variables like the network
length that could be selected as both input and output. In addition, some external variables
are also proposed to test the externalities in small samples. The current study mainly follows
Zori¢ et al. (2009) and Jamasb and Pollit (2003) for collecting inputs and outputs.

In the present research, the data were obtained from the Turkish Energy Market
Regulatory Authority’s (EPDK) sector reports published through 2013-2018. Specifically,
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Steel Pipeline Length, Polyethylene Pipeline Length, Investment Amount, Service Line
Amount, Service Line Length, Number of Dwelling Subscribers, Number of Eligible
Consumers, Consumption of Dwelling Subscribers, Consumption of Eligible Subscribers,
Number of Staff, Sales Amount and Transportation Amount are extracted. However, number
of variables were reduced due to the fact that some were not available in reports published
for the initial years. Thus, the Amount of Service Lines and Length, and Investment and
Transportation Amount have been excluded. The final variables to be used as inputs
remained as Steel Pipeline Length, Polyethylene Pipeline Length and Number of Staff. On
the output side, while Subscriber Consumptions and Sales Quantity were not included in the
study due to lack of data, the number of Dwelling and Eligible Subscribers were included in
the analysis after aggregation. As seen in Table 1, natural gas distribution efficiency
calculated in the previous studies commonly used “number of employees, line length,
carrying capacity, operating expenses, total expenses” as inputs, “number of subscribers,
total shared volume, residential sales volume, service area, network length, maximum
demand” as outputs (Zori¢ et al., 2009: 120).

Table: 1
Reference Variables
Inputs Outputs Environmental
-Number of Employees -Number of Customers -Network Length
-Network Length (Km) -Total Energy Delivered (Gwh, M?) -Service Area
-Transformer Capacity -Residential Sales (Gwh, M%) -Maximum (Peak) Demand
-Price Regulation and Policies (Opex, Totex, etc.) -Non-Residential Sales (Gwh, M) -Residential Sales
-Service Area (Km?) -Non-Residential Sales
-Maximum (Peak) Demand (Mw, M%/Day) -Share of Residential Sales
-Network Length (Km) -Customers Density (Per Km?)
-Network Mix
-Customer Mix
-Distribution Losses (Gwh, M3)
-GNP Per Capita

Source; Zoricé et al., 2009: 120.

In the sample created from 63 natural gas distribution companies across seven
geographical regions of Turkey, a total of 378 observations with three inputs and one output
were utilized in the analysis for the 2013-2018 period. All data were used after a logarithmic
transformation. The selected variables of the study and the descriptive statistics of the
variables are presented in the Table 2.

Table: 2
Variables and Descriptive Statistics
Input/Output Variables Observation Mean Std. Dev. Min Max
Output Number housing of subscribers (Iny) 378 182,583.6 541,680.6 93 4,868,167
Input Length of steel pipeline (meter) (k1) 378 11,512 20,517 4,660 116,207
Length of polyethylene pipeline (meter) (k2) 378 170,891 290,427.5 8,598 204,228
Number of staff members (1) 378 121,082 269.1448 15 2,139

The dataset covering 2013-2018 includes 1512 values belonging to four variables.
The number of housing subscribers ranges from 93 to 4,868,000, with an average of 182,000.
The average lengths of steel pipeline and polyethylene pipeline are approximately 11,000
km and 170,000 km., respectively.
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4. Purpose and Methodology of the Study

The purpose of this study is to investigate how effective the Turkish natural gas
distribution companies are in distribution. Theory wise, the main focus is on how scarce
resources are distributed and used effectively. Thus, the paper’s main aim is to examine the
distribution of a scarce resource-natural gas in Turkey in order to determine how far away it
is from an optimal distribution and, accordingly, how it should be distributed. Based on the
notion of optimism in the Economics and Business literature, the paper also aims at
suggesting ways to improve the efficiency of the natural gas distribution companies by
revealing their existing conditions regarding efficiency. In this framework, three hypotheses
are constructed:

Hypothesis 1: Increased demand increases the efficiency of natural gas distribution
companies and the natural gas distribution market.

Hypothesis 2: Increases in returns to scale increases the efficiency of natural gas
distribution companies.

Hypothesis 3: Increases in returns to scale in natural gas distribution companies
increases competition in the sector through a cost advantage.

In order to achieve the aforementioned purposes and to investigate the related
hypotheses, a parametric technique - Stochastic Frontier Analysis (SFA) - has been utilized.
The results of the Skewness test (Appendix-1) is negative (-7.98), which indicates
inefficiency. Results for “One-sided” refer to the standard stochastic frontier model.
Appendix-2 provides with the probability of having skewness on the error term (kewness).
As the probability is less than 5% (Pr: 0.0000), the hypothesis HO, which claims that there
is no skew on the error term, is rejected. SFA has arisen as a result of a need to measure the
distance between the most proper foreseeable application frontier and the performance
actualized by a decision-maker unit.

As known, the biggest problem in deterministic models is the lack of inclusion of any
error terms and other statistical noises (white noise). Thus, these models deem all the
deviation from the frontier as a result of technical inefficiency. A clear solution to this
problem is to add another variable to create some statistical noise. The frontier arising from
this process is defined as the stochastic production frontier. Stochastic frontier model had
been independently suggested by Aigner et al. (1977) and Meeusen and van der Broeck
(1977). This model is defined as follows:

y, = f(x; B)exp(v, —u;) i=12,.., 1 )

Here, V; expresses the random error having zero average and U; represents the
random variables not being under control of the company (for instance, measurement errors
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in production, climate, industrial activity). The possible production Y;is limited by

f(x;; #)exp(v;), which is the stochastic frontier amount. v, (i =1,2,..., 1 ) random
errors are distributed independently and identically, following a normal distribution (
N (O, GVZ) ), and they are independent from the U; s that have a nonnegative kurtic normal
distribution (such as semi-normal) or an exponential distribution. Meeusen and van der
Broeck (1977) had their model constructed with only having exponential distribution (I =1

and A > 0) parameters like gamma distribution and had drawn attention to the fact that the
model is not as restrictive as the model of Richmond (1974), which follows gamma

distribution with a single parameter (F = n and A =1). When Model (1) is transformed
into natural logarithm, then:

Iny, =x,8+Vv, -, 2

Statistical noise can arise from measurement errors, and errors of estimation with
respect to the selection of functional pattern as well as accidentally skipping of a variable

from the vector X;. Thus, as the output value of Model (2) is being limited from the top by

exp(X; A +U;), which is a stochastic variable, Model 2 can be defined as a stochastic
frontier production function.

As the error term V,; can be either negative or positive, stochastic frontier outputs
change the deterministic part of the model, eXp(Xi /3) . For this, by considering the company

as limited, it was deemed that it obtains the output Y, by the use of single input X, . This
state may be identified as follows when a Cobb-Douglas stochastic frontier model is used:

Iny =8+ 4 Inx +v, -y, ®)
When an anti-logarithm transformation is applied, it turns into:

Yi =exp(B. + B Inx +v;, —u;) 4)
When the error terms of the model are explicitly written, then it becomes:

Y =exp(B. + B, In %) +exp(v;) +exp(u;)

—
noise inefficiency

®)

Many stochastic frontier analyses are directed towards the forecast of estimation of
the effects of inefficiency. The most general output-oriented measurement of technical
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efficiency has been defined as the ratio of the observed output to the relevant stochastic
frontier output. This definition may be expressed with the following model:

TEi = [yl /exp(xlﬁ) + Vi ] = [exp(xiﬂ + Vi - ui )]/[exp(xlﬂ + Vi )] = exp(_ui) (6)

This measurement of technical efficiency gets values between 0 and 1. This measures
the output of i™" company as per the production ability output of a fully effective company

by the use of the same input vector. It is clear that the first step in TE;, the technical

efficiency forecast, is the estimation of parameters of the stochastic production frontier
model.

Various statistical operations applied in different estimation methods and hypothesis
testing can also be generalized for the stochastic frontier. However, the estimation here

displays more complexity as the model has two error terms. While V; isasymmetrical error,

U; is a nonnegative error variable. Thus, appropriate assumptions related to these two error

terms must be addressed in order to use this model with greater confidence.

In general, it is being accepted that both error terms are not related with the
explanatory variables in X; where each V, is distributed identically and independently from

each U;. Other assumptions required by a stochastic frontier model are zero average,

constant variance, and lack of relation between noises and the inefficiency terms (Coelli et
al, 1998: 245).

Under these assumptions, consistent estimators of inclination coefficients may be
obtained by the use of ordinary least squares (OLS) method. However, the estimator for the
constant term is downwards deviant. On the other hand, the constant being deviant expresses
that the OLS estimators cannot be used in the calculation of measurements of technical
efficiency. As a solution to this problem, a different method suggested by Winsten (1957) is
defined as the corrected ordinary least squares (COLS) estimators. Another negotiable good
solution is to accept some certain distributions with respect to both error terms, and
accordingly to use the Maximum Likelihood (ML) method. As ML estimators have the
required large sample features (such as asymptotic feature), they are generally preferred over
other estimators such as COLS. Aigner et al. (1977) had obtained the ML estimators under
the following assumptions:

v, ~iidN(0,5:2) and u; ~ iidN*(0,07) @)

The assumption with respect to the white noise expresses that the V;s are being

distributed normally as independent and identically with zero mean and sz variance.
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Assumption (7) expresses that the U;s are being distributed semi-normally as independent
and identically with O'u2 being the parameter of scale. Probability density function (PDF)

: . : . . 2
for each U; is the kurtic version of a normal random variable having zero mean and Oy,
variance.

In the 0% = G\f +O'u2 and A° =O'§/0V2 >0 terms, Aigner et al. (1977) had

parametrized the log-likelihood function for a semi-normal model. When A =0, it
indicates that there is no effect of technical inefficiency, and all deviations in frontier are
arising from noise. For this operation, log-likelihood function can be expressed as follows:

InL(y|B,0,4) = —-(1/2)In(zc?/2) +Z|:In<1)(— gA/o) - (1/202)2': &  ©

Here, y may be expressed as a vector of log-outputs; &; =V, —U;, — In Y, =X

may be expressed as a combined error term; and @ (X) may be expressed as the cumulative

distribution function (CDF) of a standard normal random variable whose combined error
term is measured by x.

As is known, the maximization of a log-likelihood function is generally being
performed by taking the first derivatives with respect to unknown parameters, and then by
equalizing them to zero. However, first degree conditions cannot be satisfied to solve for

S,0 and A since (8) is not linear. Thus, maximization of the likelihood function should

be performed by an iterative optimization process. This requires the selection of initial values
for the unknown parameters, and systematic updating of these values until finding the values
of the log-likelihood function. Battese and Cora (1977) had deemed more proper to

parametrize the log-likelihood function in the terms of o’ and Y= O'f /0'2 . According
to them, the parameter ¥ take values between 0 and 1. When » =0, all deviations in

frontier are arising from white noise, and when ¥ =1, all deviations are reflecting the
technical inefficiency.

Within the framework of the determined purpose and method, two different
production functions are estimated in the current study. First, the Cobb-Douglas production
function can be expressed as follows:

Iny = a+ f1In () + fIn (k1) + B3ln (k2) + (v; — w;) 9)
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However, it is possible to square the inputs of the Model (9) and transform it into a
translog production function. Accordingly, the SFA equation is created according to the
translog production function and modelled as follows (Battese & Coelli, 1995: 328):

Iny = a + B;In(D) + B, In(k1) + B3 In(k2) + B4 In(k1?) + B5 In(k22) + Bln ()% +
B In(kl * k2) + time + (v; — u;) (120)

Here (Iny) represents subscribers; (1) represents the number of employees, (k1) is
the length of the steel pipeline, and (k2) is the length of the polyethylene pipeline. Steel and
polyethylene pipe lengths are proxies’ variables used instead of firms’ capital stocks.
Another point to note is how the efficiency is calculated. If the efficiency research is output
maximization (Production Maximization), the above compound error term calculation is
valid, and ¢; = v; — u;. If the activity studies input minimization (Cost Function), then the
equation g; = v; + u; is valid for the error term (Avci & Caglar, 2016: 20-21).

When modelling according to the translog production function, the parameters of the
variables (repetition) are included in the model. Due to the different parameters involved,
translog production function is more flexible and sensitive, containing both curvilinear and
linear vectors.

The SFA method considers the existence of statistical errors, and so it is greatly
preferred in the calculation of Decision-Making Units (DMU) efficiency, because SFA does
not link all inefficiencies exclusively to technical inefficiencies. It also considers the
presence of measurement errors (Demir & Bilik, 2018: 32).

5. SFA Results

Cobb-Douglas production function estimates are presented in Table 3.

Table: 3

Cobb-Douglas Production Function Results
Parameter Coef. Std. Err. z-value P value [95% Conf. Interval]
Cons. -3.882843 .7919324 -4.90 0.000*** -5.435002 -2.330684
Ln(l) .0169649 .0995762 0.17 0.865 -.1782007 .2121306
Ln(k1) 1.22116 .1109021 11.01 0.000*** 1.003796 1.438524
Ln(k2) -.1182207 .1028381 -1.15 0.250 -.3197797 .0833383
sigma_u 3717624 .0432841 .2959106 .4670575
sigma_e .4580767 .0183841 .4234252 .4955638
rho .3971 .0610841 .2838821 .5197898
Log likelihood = -291.63987
LR chi2(3) = 262.14 Prob > chi2 = 0.0000***
LR test of sigma_u=0: chibar2(01) = 83.60 Prob >= chibar2 = 0.000***
P <0.10 (*) Significance is tested according to 10%, Ho rejection and coefficient is significant
P < 0.05 (**) Significance is tested according to 5%, Ho rejection and coefficient is significant
P <0.01 (***) Significance is tested according to 1%, Ho rejection and coefficient is significant

According to results shown in Table 3, the effect of the number of employees (1) and
the length of the polyethylene pipeline (k2) on the number of subscribers were found to be
statistically insignificant. Additionally, estimates based on the translog production function,
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which shows a more general and flexible structure in terms of parameters, are presented in
Table 4.

Table: 4

Translog Production Function Results
Parameter Coef. Std. Err. z-value P value [95% Conf. Interval]
Cons. -29.62995 60.3578 -0.49 0.623 -147.9291 88.66916
Ln(l) -1.010413 .6011018 -1.68 0.093* -2.188551 .1677249
Ln(k1) 6.795093 1.853764 3.67 0.000*** 3.161783 10.4284
Ln(k2) -4.320939 1.361285 -3.17 0.002*** -6.989008 -1.65287
Ln(1)? .1097894 .0659701 1.66 0.096* -.0195096 .2390884
Ln(k1)? -.4667788 .1248917 -3.74 0.000*** -.711562 -.2219955
Ln(k2)? -.1328706 .1061197 -1.25 0.211 -.3408614 .0751201
Ln(k1.k2) .566565 .1954687 2.90 0.004*** .1834533 .9496767
Time .0081134 .0285665 0.28 0.776 -.0478759 .0641028
sigma2 .5300433 .3355248 .1532812 1.832879
gamma .6464315 .2226277 .2132037 .9250136
sigma_u2 .3426367 .3342849 -.3125498 .9978231
sigma_v2 .1874066 .0149699 .1580662 .216747
Wald chi2(8) = 598.62 Prob > chi2 = 0.0000***
Log likelihood = -271.05112
LR Test: 32.34868 Significance Level (dof. 0.05): 22.705
P <0.10 (*) Significance is tested according to 10%, Ho rejection and coefficient is significant
P <0.05 (**) Significance is tested according to 5%, Ho rejection and coefficient is significant
P <0.01 (***) Significance is tested according to 1%, Ho rejection and coefficient is significant

The validity of the translog production function has been tested with the Likelihood-
Ratio test (LR test). As seen in Table 4, since the LR test statistic is greater than the 5%-
critical value (32.34> 2.705), the hypothesis is accepted for the validity of the translog
production function. Translog production function has a wider structure in terms of the
parameters it contains. Both functions are estimated by the “Maximum Likelihood”
technique. In this context, the question of which functional form is valid is answered by the
“likelihood ratio test”. This test process is expressed mathematically as follows (Kumbhakar
et al., 2015: 106):

—2[L(Ho) — L(Hy)] (1)

Here, L(H,) and L(H,) illustrate the LR test statistics of the restricted (Cobb-
Douglas) and unrestricted (Translog) model, respectively. LR test results are given in Table
5. Accordingly, the Ho hypothesis is rejected for the validity of the Cobb-Douglas functional
form. Therefore, efficacy scores are obtained from the translog functional form.

Table: 5
LR Test Results
[ Test Statistics [ Critic Value [ Decision |
| 32.34 | 2.705 | Ho Reject |

Note: Critic values obtained by Kodde & Palm (1986).

As a result of the estimation made with the Maximum Likelihood method using the
data between 2013 and 2018, the Wald statistic value is greater than the chi square (%)
distribution table value and is statistically significant. This provides evidence for the
rejection of the null hypothesis, which states that there is no technical inefficiency. Thus, it
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could be argued that there is inefficiency in the model. In other words, it illustrates that there
is technical inefficiency in DMUs between these years. However, in order to analyse the
factors causing this inefficiency, it will be necessary to look at the gamma parameter.
According to this, the approximate value of the deviations in the production limit function
is 0.65 (u;), this part is due to technical inefficiency, and the remaining 0.35 (v;) part is due
to random variables. This result shows that there are companies working with technical
inefficiency, likely caused by their economic, administrative and operational activities. It is
known that the parameters in the translog production function do not represent the output
elasticity (Belotti et al., 2013). In this context, average elasticity values are calculated by
linear combinations of the parameters. In order to interpret the translog production function
parameters, the average elasticity values of the variables are calculated using the formulation
below (Kumbhakar et al., 2015: 48):

__ dlny
77 ainx;

= B + Xk Bjxlnxy + Bjopt (12)
(¥): dependent variable, (x;): independent variable

The following formulation is used to calculate the level of return (RTS) according to
the scale of all decision units with the help of Equation (12) (Kumbhakar et al., 2015: 49):

RTS = Xj& = Xj(B; + Xk Bjlnxy + Bjort) (13)

The average flexibility values and the RTS levels calculated according to (12) and
(13) are presented in Table 6.

Table: 6
Average Elasticities Values ve RTS
Parameter Coef.
Ln(l) 0.13
Ln(k1) 0.81
Ln(k2) 0.21
RTS (Increasing return of scale) 1.15

A 1% increase in the number of employees (1), steel pipeline (k1) and polyethylene
(k2) pipeline length increases the number of residential subscribers by 0.13%, 0.81% and
0.21%, respectively. According to the RTS results, it is seen that natural gas distribution
companies are making efforts to increase their returns to scale. According to the economic
theory productivity analysis, this result shows that firms operate in the region of increasing
return, which corresponds to the first region of production. The companies in this region
work with increasing capacity, and ultimately can raise output by increasing inputs (Hiinerli
& Aydin, 2019: 141). In other words, the decision units in the analysis seem not to have yet
reached maturity, and still have positive economies of scale. However, when they increase
production, they will be able to eliminate their idle capacities. The long-term analysis shows
that there is activity in the part where the envelope (long-term average cost) curve has a
negative slope. Accordingly, it can be said that natural gas distribution companies are not
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able to distribute in sufficient quantity. Table 7 and Appendix 3 show the technical efficiency
levels of each firm over years, and the firms are ranked according to their efficiency.

Table: 7
Firms’ Efficiency Rate and Ranking by Translog Production Function

Rank DMU TE Rank DMU TE
1 BURSA SEHIRICI DGD 0,92 33 ARMAGAZ ARSAN MARMARA 0,66
2 CINiGAZ DGD 0,91 34 ENERYA KONYA DGD 0,65
3 AKSA MALATYA DGD 0,90 35 CORDAS CORLU DGD 0,63
4 KARGAZ KARS ARDAHAN DGD 0,90 36 PALGAZ DGD 0,62
5 KARGAZ DGD 0,89 37 KIZILCAHAMAM DGD 0,62
6 ENERYA KAPADOKYA DGD 0,89 38 ARMADAS ARSAN MARAS DGD 0,62
7 iZGAZ iZMIT DGD 0,88 39 AKSA BILECIK BOLU DGD 0,61
8 AKSA GEMLIK DGD 0,87 40 ENERYA EREGLi DGD 0,60
9 AKSA CUKUROVA DGD 0,87 41 SURMELI DGD 0,59
10 AKSA BANDIRMA DGD 0,86 42 iGDAS ISTANBUL DGD 0,58
11 BAHCESEHiR DGD 0,85 43 ENERYA AYDIN DGD 0,58
12 AKSA DUZCE EREGLI DGD 0,84 44 AKSA AFYON DGD 0,57
13 AKSA SANLIURFA DGD 0,84 45 ENERYA ANTALYA DGD 0,56
14 POLGAZ POLATLI DGD 0,83 46 PALEN ENERJi DGD 0,54
15 SAMGAZ DGD 0,82 47 AKSA SIVAS DGD 0,53
16 AKSA ORDU GiRESUN DGD 0,81 48 SELCUK DGD 0,51
17 iZMIRGAZ SEHIR ICi DGD 0,81 49 ENERYA KARAMAN DGD 0,50
18 UDAS USAK DGD 0,81 50 AKSA ELAZIG DGD 0,48
19 ENERYA ERZINCAN DGD 0,81 51 AKMERCAN ADIYAMAN DGD 0,48
20 AKSA KARADENIZ DGD 0,80 52 KIRGAZ KIRIKKALE-KIRSEHIR DGD 0,48
21 AKSA M.K.PASA SUSURLUK K. 0,79 53 AGDAS ADAPAZARI DGD 0,47
22 TOROSGAZ ISPARTA BURDUR 0,79 54 AKMERCAN DELTA DGD 0,45
23 AKSA VAN DGD 0,79 55 INEGOL DGD 0,44
24 | AKSA SIiRT BATMAN DGD 0,78 56 ESGAZ ESKISEHIR SEHIRICI DGD 0,43
25 AKSA GUMUSHANE BAYBURT 0,78 57 DIYARBAKIR DGD 0,42
26 BASKENT DGD 0,77 58 AKMERCAN BATIKAR DGD 0,38
27 AKSA BALIKESIR DGD 0,76 59 AKSA TOKAT AMASYA DGD 0,33
28 ENERYA AKSARAY DGD 0,74 60 KAYSERIGAZ KAYSERI DGD 0,31
29 GAZDAS GAZIANTEP DGD 0,73 61 AKMERCAN GEPA DGD 0,29
30 TRAKYA BOLGESI DGD 0,72 62 CORUM DGD 0,27
31 AKSA MANISA DGD 0,70 63 AKSA CANAKKALE DGD 0,18
32 ENERYA DENIZLi DGD 0,68 | TE: Technical Efficiency, DMU: Decision Making Units

When the firm efficiency levels are analysed according to the estimation of the
translog production function, the five most inefficient firms were Corum DGD with 0.18,
Akmercan GEPA DGD with 0.29, Kayserigaz with 0.31, Aksa Tokat with 0.33 and
Akmercan Batikar with 0.38. Analysis of the input and output values of these five most
inefficient natural gas distribution companies shows that the length of the polyethylene and
steel pipeline, number of personnel, and the rate of increase in these inputs were below long-
term industry averages.

The five most effective companies according to the estimation of the translog
production function are as follows: Bursa Sehirigi DGD with 0.92, Cinigaz with 0.91, Aksa
Malatya DGD with 0.90, Kargaz Kars Ardahan DGD with 0.90 and Kargaz DGD with 0.89.
For the five most effective companies, the output growth rate is higher than the input growth
rate, which implies increasing returns to scale. Although no firm is fully effective, as can be
seen in Appendix 1, the efficiency of all firms is gradually increasing.

Figure 1 presents the average efficiency levels of the natural gas distribution industry
over time. The average efficiency level of the sector in the period of analysis (2013-2018) is
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0.66 (66%). The efficiency level increased from 0.61 (60%) in 2013 to 0.70 in 2018 i.e., the
potential output levels of companies converged over time. Accordingly, it can be stated that
the increase in firms’ inputs resulted in a greater increase in output in the examined period,
and this increase in scale contributes to a more competitive market structure in the natural
gas distribution market.

Figure: 1
Average Technical Efficiency by Time (2013-2018)
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6. Conclusion and Suggestions

Previous studies dealing with the efficiency of the distribution sectors (electricity,
water, natural gas, telecommunications) have been mainly conducted through a DEA
analysis. However, the current study aimed at presenting a different perspective by including
an error term into the analysed model. To this end, efficiency measurement was carried out
by SFA, which is a parametric method over the production function that separates the error
term in itself. The findings of the present study indicate that a large part of inefficiency in
the natural gas distribution sector in Turkey is actually driven by economic and
administrative activities of the firms. The appropriate form of the selected production
function was translog production function, which contains more detailed, more flexible and
interaction parameters compared to a Cobb-Douglas production function.

The results of the analyses indicate that no firm was working with full efficiency. In
addition, it was found that inefficiency was due to technical inefficiency rather than
measurement errors. Bursa Sehiri¢i Natural Gas distribution firm has the highest efficiency
(the lowest inefficiency), and Aksa Canakkale Natural Gas distribution firm exhibits the
lowest efficiency. In the period of analysis, 1% increase in inputs increases the output by
1.15%. Therefore, the sector works with increasing returns to scale. The combined effect of
Polyethylene Pipeline (k2) and Steel Pipeline (k1) variables, considered as production
inputs in the study, is almost 1.02%. It is also revealed that physical capital accumulation
increases production, in accordance with the production theory. Therefore, it is seen that
investment in pipelines will rapidly increase total natural gas distribution. Polyethylene
pipeline may be more appropriate to the geologic and geographic conditions of Turkey, and
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therefore would be a more suitable investment tool for the reduction of economic costs
experienced by the inefficient firms.

In summary, if the results are evaluated as a whole, it can be said that although no
firm runs with full efficiency in the sector, the sector as a whole works under increasing
returns. Thus, not all hypotheses in the study can be rejected. This shows that the natural gas
distribution industry in Turkey has not reached a sufficient maturity or its optimal capacity.
Consequently, while firms’ scaling up, investing, and increasing their inputs will increase
the average efficiency of the sector in the short-term, reducing average costs will have a
lasting effect in the long-term. These long and short-term measures will contribute to a more
effective distribution and consumption of this scarce resource, and thus will most probably
reduce Turkey’s energy-dependency.
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Abstract

This study discusses the relation of Islam with economic development. Based on Islamic
values, the study aims to create an alternative international economic development index. The variables
used were chosen as proxy variables representing the principles and values derived from the Quran
and Sunnah, the two primary sources of Islam. The data were obtained from international databases
and were statistically standardized. The index was prepared over two main categories, material and
spiritual development, and a composite index called the Islamic Development Index (IDI) was obtained
by taking the averages of both. The international ranking covers 148 countries for which data could be
obtained for 2018. In the research, the level of development is measured over the universal values and
principles provided by the Islamic belief. The study does not have a purpose or pursuit of which
country/society is Muslim and by how much. This paper has not been discussed with creed, religious
rituals, and belief practices of societies and individuals. The research revealed a significant gap
between theory and practice. Islamic belief is theoretically a critical resource for economic
development. However, in practice, Islamic countries cannot benefit from this resource sufficiently.
According to the results obtained, the Islamic development ranking of Islamic countries is lower than
non-Islamic states in both material and spiritual development.
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Economics, Development Index Ranks.
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Oz

Bu ¢alismada Islam dininin ekonomik gelismeyle iliskisi incelenmistir. Caligmanin amaci,
Islami degerlerden hareketle, alternatif bir uluslararas: ekonomik gelisme endeksi olusturmaktir.
Kullanilan degiskenler, Kur’an ve Sinnetten elde edilen ilkeler ve degerleri temsil eden vekil
degiskenlerdir. Veriler, uluslararasi veri tabanlarindan elde edilmis ve istatistiksel olarak
standartlastirllmigtir. Endeks maddi ve manevi gelisme olmak tizere iki ana kategori iizerinden
hazirlanmis ve her ikisinin ortalamas1 alarak islami Gelisme Endeksi (IGE) adiyla bir bilesik endeks

elde edilmistir. Yapilan uluslararast siwralama, 2018 yili igin verileri temin edilebilen 148 iilkeyi
kapsamaktadir. Aragtirmada Islam inancinin sagladigi evrensel degerler ve ilkeler iizerinden gelisme

Y This article is based on the doctoral dissertation “Islamic Development Index: An International Comparison

on Compatibility with the Islamic Values”, which was accepted by Kirikkale University of Turkey in March
2020.

Bu makale, 2020 yili Mart ayinda Kirikkale Universitesi nde kabul edilmis olan “Islami Gelisme Endeksi:
Islami Degerlere Uygunluk Bakimindan Uluslararasi Bir Karsilastirma” adli doktora tezi esas alinarak
tiretilmigtir.
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seviyesi dl¢iilmektedir. Caligmanin hangi tilkenin/toplumun ne kadar Miisliiman oldugu gibi bir amaci
ve arayigt yoktur. Toplumlarin ve bireylerin iman, itikat, dini ritiieller ve bu g¢ercevedeki inang
pratikleri ele alimmamistir. Makalede, Islam inancinin sagladigi evrensel degerler ve ilkeler iizerinden
tilkelerin ekonomik gelisme seviyesi Ol¢tilmektedir. Aragtirma teori ile pratik arasindaki biyiik
boslugu ortaya koymustur. Islam inanci, teorik olarak ekonomik gelisme igin énemli bir kaynaktir.
Ancak pratikte Islam iilkeleri bu kaynaktan yeterince faydalanamamaktadir. Elde edilen sonuglara
gdre, biitiiniiyle Islam iilkeleri islami gelisme siralamasi bakimindan hem maddi ve hem de manevi
gelisme y&niiyle, Islam iilkesi olmayanlara kiyasla daha geri siralardadir.

Anahtar Sézciikler : Gelisme, Islami Gelisme, Din ve Ekonomi, Islam Ekonomisi,
Gelisme Endeksi Siralamalari.

1. Introduction

Today, Muslim societies are predominantly in the category of underdeveloped
economies. Some theoretical and historical analyses have been conducted in the literature
on Islam and development. However, these studies are not sufficient in terms of revealing
and analysing the concrete situation of Islamic countries. Therefore, there is a research gap
in the literature. But Islamic values contain enough basic principles and values for economic
and social development. This study also highlights the discrepancy that has been emerged
between Muslims and Islamic values. However, the included data is not only from the
Organization of Islamic Cooperation (OIC) member countries, but all countries whose data
can be accessed. The ranking for 2018 includes 148 countries. In this way, their rank in the
world economy for OIC member countries within the framework of their own religious and
moral values will be revealed.

The basic assumption of the study is that Islamic values support economic
development. These values can serve as a source for an economic development index.
Another assumption is that human values are also Islamic values. Based on these
assumptions, a ranking has been designed to cover the world with values derived from the
Quran and Sunnah?. Today, there seems to be a conflict between Muslims and the Islamic
value system. As such, the economic development of Muslims is in a problematic state. If
Muslim societies can add the socio-economic values provided by Islam to their practical
economic life, their development will likely accelerate.

In the method we used, statistically standardized variables which consist of 21
different Islamic (as well as humanitarian) values were ranked. The data were obtained from
international open data sources and were standardized. The ranking according to what we
call the Islamic Development Index (IDI) is designed as consisting of two main categories.
These are the material development index and the spiritual development index.

3 Prophet Muhammad's words, actions, and approbations. Sunnah is preserved in his hadiths.
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The study focuses only on the phenomenon of economic development. This study
aims to develop an international economic development index based on Islamic values.
Thus, an alternative approach to development indices in the literature will be presented. This
study will also reveal Islam’s relationship with economic development. The starting point is
the values depicted in the basic sources of Islam (i.e., Quran and Sunnah) that support
economic development. As such, the analysis of how religious the citizens of a given country
is beyond the scope of our study. Therefore, our research is not a study of theology. The
number of countries included in the study has been limited to 148 countries, the reason being
the various impossibilities to access the data of all countries for each value subcategory.

The research article contains some firsts that would be regarded as a contribution to
the literature. First, it develops a brand-new economic development index. Second, it is the
second study covering all countries of the world from Islamic perspective. The first study in
this subject was done by Rehman and Askari in 2010 (Rehman & Askari, 2010). This index
reveals what an Islamic economy should be like. The index has been calculated scores on
four basic categories and their sub-variables and combined them to form an index of Islam.
These basic categories are 1. economic Islamicity, 2. law and governance, 3. human rights
and political rights, 4. international relations 5. Sum of all these indices (Islamicity
Foundation, 2018).

Third, our study includes some variables that are used for the first time in this area.
Finally, rankings were made in two different categories as material development and
spiritual development for the world economy for the first time.

1. Creating two separate sub-indices for the first time according to the material and spiritual
development dimensions for all countries.

2. Using the Islamic finance dimension by converting it into a sub-index for the first time,*
3.Using variables such as peace, happiness, international aid,
4. Using crime statistics,

5. Developing a sub-index with ibn Khaldun approach, known as Laffer Curve, for the first-
time regarding taxes,

6. Using the sustainable global competition index,
7. Using the environmental pollution index.

Details of these differences and other indices in the literature will be explained in the
literature section of the study.

4 See also Kanbir (2021), Islimi Finans Endeksi: Uluslararast Bir Swralama (Islamic Finance Index: an

International Ranking) in: S. Karabulut, Ulusal, Uluslararas: ve Kiiresel Olgekte Finans Uygulamalart
(National, International and Global Financial Practices) (137-154). Ankara: Gazi Kitabevi Publications.
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After the introduction, the historical background on Islam and the economy is
presented. Here, a summary of the social and economic situation of the Islamic world is
given first. The problem of Islamic-economic development is briefly mentioned. Then,
historical experiences of Islam, economy and development will be explained. In section 3,
the Islamic value system that can be a source of economic development is introduced. This
system of values is also a universal and human value system. Section 4 discusses economic
development ranking studies in the literature. Here, it will be revealed to what extent our
study is different and original from other studies. The methodology employed in the study
is discussed and how the study is done is explained in section 5. Later, international ranking
results are critically evaluated in section 6 followed by the conclusion.

2. Historical Background

The Quran and Sunnah, which are the main sources of the religion of Islam, provide
important principal sources for economic development. It has been observed that,
periodically in the past, when Islamic societies turned to economic and social practices based
on these basic resources, successful results were achieved. The development adventure of
Muslim societies has gained a bright appearance in the periods when humanistic and Islamic
values coincide.

When we look at the current economic structures of Muslim countries, however, they
are generally seen in the category of developing or underdeveloped countries with a few
exceptions. The member countries of the Organization of Islamic Cooperation (OIC), which
we can categorize as Islamic countries, consist of 57 countries spread over Asia, Africa, and
the Arabian Peninsula. Considering their general macroeconomic structures, these countries
with a large population of 1.8 billion make up 24% of the world’s total population. On the
other hand, according to 2018 data, their share in the world’s total GDP is only 7 trillion
dollars, which corresponds to 8.15% of the world’s total production (The World Bank,
2020a). This disproportionality in the population and production structures of the countries
is accompanied by some social and political problems. When evaluated together with the
inadequacies in industry, science and technology, the development problems of the OIC
group are obvious. Some international development indices such as the Human
Development Index (HDI) prepared by the United Nations Development Program (UNDP)
also outline this situation. The OIC countries” %54 was at medium and mostly low human
development level in 2018 (United Nations Development Programme, 2019).

First, it is necessary to determine the areas in which there are problems to solve in
the Islamic world. Later, solutions to these problems should be discussed with prudence and
relevant reforms should be implemented. When the 57 OIC member countries are analysed
based on general average values for 2018 the outlook is not bright: insufficient income per
capita ($7.2 thousand), shorter education (6.8 years), high poverty (30%), high interest rates
(11%), high indirect tax rates (62%), lower competitive structure, higher income inequality
(Gini: 0.38) (The World Bank, 2020a).
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If we compare with the OIC countries and the world average for a few basic
indicators, the situation appears more clearly. The OIC countries have below the average
scores.

Table: 1
Comparison of OIC Countries and the World: Some Selected Indicators (2018)
Indicator OIC Countries World
GDP per capita (Current US$) 7200 11385
Mean Years of Schooling 6,8 8,6
Corruption Perceptions Index 32,9 43
Economic Freedom 6,21 6,86
Democracy Index 3,58 5,52

Source: The World Bank, 2020a; Transparency International, 2019; The Economist Intelligence Unit, 2019.

This negative outlook is accompanied by the weakness of the democratic tradition,
higher corruption rates in the public administration, the lower levels of economic freedom.
Due to the defects in the understanding of competence and trust, social solidarity,
coexistence, public administration, and political-economic efficiency are negatively
affected. The understanding of collective decision making (mashwara), which has become
concrete with the consultation (shura) is interrupted by authoritarian governments and
disrupted democratic processes.

These developments in OIC countries present a pessimistic outlook and overshadow
the claim of being a great civilization. In this study, we claim that all this negative picture is
caused by the great distance between Muslims and Islam. In this negative picture that
appears in the Muslim societies, the most important light of hope is Islam itself. This point
will be better understood with a historical background outlined below.

Leading intellectuals of some Islamic countries that entered the westernization
process since the 19" century saw the religion of Islam as the reason for their backwardness.
With this understanding, they tried to make the society secular while imposing a rapid
westernization and secularization of the state. As stated by Rehman and Askari, Islam
continues to be the reason why Muslims are backward in the Western public opinion, in the
media and in the eyes of some writers such as Bernard Lewis and Timur Kuran (Rehman &
Askari, 2010: 4). Lewis mentions that there is a dogmatic rejection and a return to a sacred
past that the Islamic world cannot be modernized Kuran (2011) states that Islam and the
Qur’an are the main sources of backwardness. According to him, Muslims fell behind due
to factors such as fatalism in Islam, laziness, lack of curiosity, distrust in science,
superstition, conservatism and traditionalism, inheritance law and the absence of joint stock
corporations.

Looking at the problem in this way, the idea that the way to progress can be possible
by moving away from the Islamic belief comes to the fore. The roots of this idea in Islamic
countries started from the end of the 18" century and continued throughout the 19" century.
However, this point of view is falsified by scientific and historical data.
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As Mirakhor (2007) and Sezgin (2014) stated, Islamic societies developed both
economically and scientifically during the periods they formed a social structure and thought
in accordance with the foundations of Islam. Acar (2005) also draws attention to the fact that
this negative framework drawn by T. Kuran is based on conjunctural reasons rather than
scientific reasons and political claims.

Moreover, at this point, it must be revealed that it would be appropriate to talk about
an overlap, not a parallel, but a contradiction between Islam and today’s Muslims, who are
criticized in terms of development dynamics. First, it is worth noting erroneous reasoning in
logic.

It is both easy and a logical fallacy to claim that backwardness is related to the belief
of Islam, rather than looking at the level of development of Muslim societies today and
revealing the reasons for this through some research in history, anthropology, and
interdisciplinary work. According to the fallacy of defamation in logic (argumentum ad
hominem), instead of discussing and criticizing the arguments of a suggestion, idea, thought,
claim or belief, criticizing the person(s) who bear these values and trying to falsify his / her
ideas, in this way is erroneous reasoning (Alatli, 2001: 35).

This fallacy is a genre that is widely used in daily life. According to this, Muslims
today are backward societies in science, technology, economy, and other social fields. So,
their being in this situation because of their ideas, values and beliefs is an example of this
fallacy, like Kuran (2011). However, as not all backward societies in the world are Muslims,
there is a phenomenon of backwardness for members of other religions as well. For example,
societies in the backward regions of Latin America, Africa and Asia belong to different
religions. The backwardness of Muslims does not arise from the religion of Islam. On the
contrary, this is due to their non-compliance with Islamic (humanitarian / universal) values.

Therefore, backwardness is obviously not unique to Islamic societies. Apart from
Islamic economists, names such as Acemoglu and Robinson (2012: 61) note that religion
alone is not important in explaining the development differences between societies and in
the world. According to them, the relationship established between Islam and poverty in the
Middle East today is largely false.

It would be appropriate to classify the major causes related to the development
problems of Islamic societies that have survived until today as internal and external causes.
Important effects such as wars, invasions and Western colonialism are some of the main
external causes (Acar, 2016). The Mongol invasion that started in 1258 dealt a great blow to
the economic and social development of Islamic societies (Hodgson, 2017b: 449). The
invasions and Western colonialism also reinforced this process. This situation caused the
Islamic civilization to become inward in nature. In addition to this, it showed a defensive
attitude and caused the disappearance of its open, self-confident structure. From the point of
view of internal factors, the main reasons are the prevalence of a literary, traditionalist,
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fatalist approach and an ascetic Sufism approach against the interpretative, libertarian,
multicultural, ijtihadist (reformist), innovative and rationalist approach in Islamic thought®.

When we look at the historical experience of Islam, it is seen that economic and social
development was accelerated in the periods when a parallel was established between the
foundations of belief and social practices. So much so that the Islamic civilization became
one of the most important civilization centres in the world during its period. The foundations
provided by Islam have proven their capacity in forming the structure of economic and social
development.

The Holy Quran as the main source of Islam has emerged as a religion and a life book
that imposed economic principles on society. Islamic civilization was born as a civilization
that gave great importance to economic / commercial regulations. The first reason for this is
that economic regulations are essential for social development. As the second reason, one
should point out the fact that both Prophet Muhammad and the first three caliphs were
professional traders.

Prophet Muhammad was an optimist, with work experience, and a believer in
himself. His economic policy promoted entrepreneurship, efficient resource allocation and
wealth production (Koehler, 2016: 27). This whole policy was based on three fundamental
values: Tawheed®, caliphate’, and justice (Askari, 2013: 159). In the Islamic state
understanding, justice was positioned as the foundation of the economy and state
(administration / property).

Prophet Muhammad established an important economic structure in Medina after the
Holy Migration (“Hijrah”). Basic features of this structure were a. The mosque and the
market being the centre of city life, b. Exemption from trade tax in the market of Medina, c.
Tax for social security expenditures and making the world’s first public pension plan in
Madinah during the time of Khalifa Omar, d. Taking steps to further develop trade by
introducing commercial incentive premiums, e. Improving consumer protection, f.
Establishing principles for commercial contracts to be based on rules and risk sharing, g. A
ban on insider trading (Koehler, 2016: 13, 114; Askari, 2013: 162).

Written economic policies and early experiences are important for various subjects
in the three capitals of Islamic civilization: Medina, Damascus, and Baghdad. These capitals
have turned into international trade centres at the time (Koehler, 2016: 13). This is a
commercial network with ruptures to the borders of China and the Atlantic. The
development of trade is possible not by war and invasion, but only by peaceful, inclusive,

5 For further analyses on this subject, see also: Ulgener (2006); Garaudy (2018); Acar (2016: 33-57); Atay
(2017).

To accept that God is one and only, and to accept the unity of humans and all other creatures.

“Khilafah is the empowerment of humans by their Creator as agent-trustee to extend walayah to one another,
materially through the resources provided to them by the Creator and nonmaterially through the manifestation
of unconditional love for their own kind, as well as for the rest of creation.” (Askari, 2013: 160).

6
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and multicultural policies. It is seen that policies were also implemented in the periods when
the Islamic world was developing. On the other hand, these policies, by paving the way for
free trade, cultural exchange, and religious communication (Griswold, 2018: 255, 261)
contributed to the spread of Islam.

In the appointment of senior officials, a merit system was observed, and these
appointments were made regardless of their religious affiliation. Because the Holy Quran
says that Allah doth command people to render back your trusts to those to whom they are
due.® In addition to that, the newly established civilization was developing in a multi-cultural
and multi-religious geography in a structure with different beliefs, from the past and with
their trained personnel. There was already a cosmopolitan tradition in the region from the
past, and Islam did not establish any civil monopoly on this but turned this multicultural
structure into a civilization. This cosmopolitan structure is perhaps the most important factor
that will enable the development and growth of trade and economy (Hodgson, 2017a: 167).

International trade and economic development are only possible in towns where
peace and tranquillity are permanent. The long-term wars between the Roman and Sassanid
empires also caused international trade routes to shift from these regions towards the roads
in Arabia (Hodgson, 2017a: 198). Islam was also basically a religion of peace (salaam), not
war and violence. Although Muslims could not stay away from war, they were
predominantly defensive wars, and various provisions of the Quran also preach it°.

Thus, Islam was creating an environment that had not been presented before for
economic development in the classical period. As Orman stated, it is important to understand
the relationship that the first Muslims established between the economic field and Islamic
norms. They have sought to understand economic realities considering Islamic norms and
ultimately to organize and shape those realities (Orman, 2014: 29, 59). To the relationship
between the economic behaviour of Muslims with Islamic norms must re-establish. There is
an urgent need today for this relationship framework.

The provision of public employment to those of different religions and their
experiences show that the early Islamic community leaders were open minded, multicultural,
and had an open vision. This situation is also the inclusive culture (inclusive economic and
political institutions) expressed by Robinson and Acemoglu (Acemoglu & Robinson, 2012:
429).

8 Al Nisa 4/58; The following translation has been used for the English text of the Quran; Ali (2014). The Meaning
of The Glorious Qur ’an. Istanbul: Asir Media Pub.

“Fight in the cause of Allah those who fight you, but do not transgress limits, for Allah loveth not transgressors”
Al Bagarah 2/190. The Qur’anic understanding of war proposes a third way apart from Judaism and
Christianity. In Judaism “attack without attacking” is preached, in Christianity “turn your other cheek when

attacked”. However, in Islam it says “if you are attacked, respond. But it is said that if they give up, leave it
(Eliagik, 2011b: 797).
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Considering the basic economic practices in the periods when Islamic civilization
was on the rise, the sources of economic development can be seen. The state and economic
understanding were developing with an approach and mentality that allowed economic
growth from the establishment stage. The establishment of the Islamic common market
promoted entrepreneurship, global trade, and new forms of corporate investment. Prophet
Muhammad had transformed the economy from the age of barter to the age of money
(Cizakga, 2014: 138).

Until the beginning of the 10" century the “banking” sector had already been formed
in Baghdad. Gold and silver coins were traded. A system was created that could transfer
money between cities and lend money to the state and private sector time (Koehler, 2016:
13). Cheques (in Persian “cak’) was used. The Islamic market economy was developed in
conjunction with a financial system. The resulting wealth has also been used for scientific /
philosophical developments. As an example, the Abbasid Caliph al-Ma’mun (813-833)
established the Bayt al-Hikmah (house of wisdom) in 830 with the income obtained (Kaya,
1992: 88). Translations from Greek, Syriac, and Persian began systematically during this
period. Medical, mathematical, and geographical knowledge was obtained from India and
developed further (Koehler, 2016: 14). Economic development supported scientific and
philosophical development. However, the most important point was that the approach to
development, trade and science was not conservative, but open to the outside and liberal.

A new monetary regime was established. As a result, the innovations started to spread
in many areas, from money to international trade relations, from social solidarity to justice-
centred regulation of the state. The charitable foundations system and offshore trade centres
were established. Today, in Western countries, especially in the United States, modaraba
partnerships known as the venture capital was established, which laid the foundations of
large IT companies. Consumer protection laws were enacted, a monopoly was prohibited
(Koehler, 2016: 15).

When Sezgin looks at the general structure of Islamic civilization, he identifies
various reasons for the development. These reasons contain effective and important
principles in terms of an understanding of social development even in modern times. Sezgin
listed the social and scientific factors of the periods in which Islamic civilization developed
as follows (Sezgin, 2014: 247-249):

1. The hunger for trust and knowledge: In the early Islamic period, the thirst for knowledge
accompanied the confidence of victories. This resulted in a passion for learning and openness
to foreign elements. Prophet Muhammad said that: “Learning science is obligatory for every
Muslim” and “Knowledge should be taken even from China” (Gazali, 1993: 72). Hadiths of
Prophet Muhammad about science are the clearest expression of the importance the founder
of Islam attaches to knowledge and learning.°

10 For further analyses on this subject, see also Gazali, 1993.
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2. Religion-science unity and harmony: In a geography that has begun to integrate, where
goods cross the borders freely, the Qur’an and the Sunnah sciences, which are the basic
resources of the new religion, did not prevent them, but also encouraged them.

3. Administration’s support for science: The Umayyad and Abbasid dynasties and other
statesmen supported scientific studies in many ways.

4. Multiculturalism and inclusiveness: After the conquests, members of other religions were
treated well and valued. They were allowed to participate in the new society.

5. Reliable information transfer based on teacher-student relationship: A unique and efficient
teacher-student relationship developed, which Europe did not know even after the Middle
Ages. In addition to the books, the students developed with the lessons given directly by their
teachers.

6. Opening the scientific pursuit to large professional groups rather than being devoted to
“monopolistic” experts: Dealing with science was not only the occupation of the clergy. It
was an activity open to all professional groups. Natural sciences, philosophy, philology, and
literature studies were carried out with a worldly understanding, not a theological one, from
the beginning.

7. From mosques to universities, the meeting of science with the public: From the 7" century,
public lectures started in mosques. Science met with the public, and scientists had their
lectures in large mosques. These mosques transformed into universities in a natural process
until state universities were established in the 11™ century.

8. Ease of Arabic writing: The easy and fast writing of Arabic supported the reproduction of
the books and its wide spreading area.

9. Development of Philology: Philology provided an important ground for scholars in terms
of editing their works and translation activities related to foreign languages.

10. Openness in taking foreign terminology: This situation created a perspective for full
definition and scientific certainty. A unique Arabic terminology was created in different
fields of science.

11. Increasing paper production and improving the quality of ink: Initially, the papyrus
industry and later the manufacturing plants established with the paper production technique
purchased from China supported the written transfer process from the first year of the
Migration. In addition, a long-lasting ink type was developed without being erased, ensuring
that the texts were preserved for centuries.

12. A moderate culture of criticism: A culture of criticism that was not unjust, excessive, or
arbitrary was formed.

All this understanding of development had taken its place in history as the practices
that developed Islamic societies during their maturity period. In the periods when these
practices were abandoned, it started to seem that civilization lost its power.
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3. Islamic Values System

When Islamic civilization was developing, the state, market and society were
structured within the framework of some basic values. Figure 1 represents these core values.
These are the fundamental values behind the successes of Islamic civilization in the classical
period.

The principle of oneness is at the centre of the system established by Islam with a
belief in Allah. For this reason, the most fundamental value of Islamic development
understanding is oneness (tawheed). This value is the source of all other values. Islam is
also known as the “religion of oneness” (Ozervarli, 2015: 47). There is no god but Allah:
with this verse The Quran liberates people against all kinds of authority.

One of the two important principles stemming from the principle of oneness is
justice. This value is the principle that Islamic belief puts based on social life. Justice, like
other values, takes its source from the Quran. With this understanding, the Prophet
Muhammad calls humanity on tawhid by saying that “I have been commanded to do justice
between you.” This thought is expressed in the Qur’an as follows;” Allah doth command
you to render back your trusts to those to whom they are due; And when ye judge between
people, that ye judge with justice (...)”.

Justice in income distribution ensures that people get the reward for their work, that
is, they receive income in proportion to their contribution to production. In addition, the
income distribution is corrected by the functioning of the social sharing (infaq) mechanism.

As Giiler noted, the etymology of the concept of economics is rooted in the principle
of justice. The word iqtisadiat (economics), derived from the infinitive “kasd” in Arabic,
means measured, balanced and medium. In other words, when we say economics, we mean
being measured, balanced and fair distribution. Economy, which is mentioned in twenty-
five places in the Quran with its different uses, means being fair and keeping justice alive in
a general sense (Giiler, 2015: 59).

Another principle arising from the principle of justice is to be balanced, moderate,
and mediocre. The concepts of measure, balance, middle way are the principles specifically
stated in the Quran for an Islamic society and economic order. The belief of Islam preaches
to be balanced, measured, and to be united around common values in social life.1*

Another basic principle is the caliphate. The Quran records that man was created on
earth as the vicegerent of God.*? This status of creation / assignment imposes important
responsibilities on man himself and other beings. Humans must be trustworthy. Because
they are the caliph of Allah and are responsible for reconstructing the earth. For this reason,
they should not act only according to the interests of their individual/tribe/society in all

Al Bagarah 2/143; Al Furqan 25/67; Al Infitar 82/7; An Nisa 4/ 114.
12 4l Bagarah 2/30, Al Anam 6/165, An Naml 27/62, Fatir 35/39.
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production and consumption activities. At the same time, one should pay attention to the life
of all living / non-living beings. His own existence also depends on this holistic view of life.

Figure: 1
Core Values of Islamic Development
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Therefore, the understanding of caliphate also reveals the basic principles in the
practices of the caliph. One of these principles is the principle of trust-be worthy of. “Allah
doth command you to render back your trusts to those to whom they are due. ”*® Here, the
phrase “due” emphasizes people with merit and competence. Individuals should be able to
compete on equal terms in doing the jobs they have merit and deserve.

The Islamic understanding of maslahat (command the common good) is the state
fulfilment of the situations of ma’ruf and munkar. In the dictionary, Maslahat says “to be
correct, proper and perfect; It is derived from the word “righteousness” which includes
meanings such as “goodness, suitability, usefulness” and it means “something appropriate
for the purpose, the opposite of evil, good, appropriate, convenient, useful, bringing what is
good” (Donmez, 2003: 79). It is the state’s institutions standing in the middle, taking the

13 An Nisa 4/58.
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average of the general, ordering individuals and society the common good and avoiding evil.
This practice can be regarded as a universal approach - common good for all of us, not you
and me. Here, ma’ruf or marifet means goodness, beauty, well-known instruments, and
universal / common goodness that humanity has known from the past. Munkar, on the other
hand, is the opposite of ma’ruf, that is, evil and ugly, everything that is not welcome by
reason and religion (Eliagik, 2011: 549-574).

One of the values of Islam is the understanding of balancing individualism and
altruism. In Islam responsibility at first is individual, then social. According to Islam,
individuals will be held accountable for their own actions.!# For this reason, Muslim people
are expected to be responsible, moral, and helpful. They will be providing their own basic
needs and behave in a helping and sharing behaviour that will return and benefit society.
This is following the efforts of the individual to pursue his benefit; it is a responsibility that
Islam places on him to serve the benefit of society.

The understanding of individualism of Islam is an individualism that does not ignore
the community and regard the service to it as a necessity of being a good person. This is not
an individualism that does not care about the other alone. The individual of Islam is a person
who is sensitive to his environment, responsible and consequently in the position of a caliph.
As a matter of fact, for the zakat and sacrificial worship, it was taken as a basis for a person
to have a certain level of wealth, and individuals who had sufficient wealth were held
responsible for these worships. Therefore, it is imperative that human beings meet their own
basic needs first.

A communitarianism that ignores individualism is a way that will make the individual
obscure or prevent him from developing by causing the individual to be sacrificed to the
sheikh, the chieftain, the community, the sect, the party, and the state. Therefore,
totalitarianism will emerge as an ideological structure in which all citizens are considered as
servants of the state or a higher authority (Demir & Acar, 2005: 407). Garaudy calls this ant
totalitarianism (2014: 79). Entrepreneurial individuals who are critical for economic
development and take risks will not emerge from such a social structure. Bardakoglu states
that for a thousand years, a traditional understanding has been formed in terms of
understanding Islam by substituting collective responsibility, religious authorities,
metaphysical discourses, and ideals instead of individual consciousness. Traditional
understanding, especially the understanding of al-Ash’ari, has made the individual quite
passive and passive in understanding the functioning of divine determination. With the
understanding of destiny and trust that has occurred, the individual has almost been erased
and has become a timid, timid person who escapes from responsibility. Against this
understanding, since the idea of -Maturidi and Mu’tazila could not be settled and developed,
the type of entrepreneur and risk-taking individual that would develop the Islamic
civilization was not formed with the dominance of the Ash’ari understanding. Bardakoglu
points out that this situation is institutionalized with religious education. However, human

¥ Az Zilzal 99/7-8; An Nisa 4/9; Al Anfal 8/53; Ar Ra’d 13/11.
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beings will be tested as an individual who is intelligent, free-willed, capable of foreseeing
the consequences of their actions, and responsible for them. It is not possible to get rid of
what happened by referring everything to Allah and it will not relieve this individual from
responsibility. However, what needs to be done today is to reveal an understanding of Islam
that brings the individual consciousness to the forefront instead of the traditional
understanding (Bardakoglu, 2019: 94-96). According to the Qur’an, it is necessary to create
an individual who has embraced the morality of Islam and built himself, and from there to
build the society.

Islam proposes individualism first and then altruism, so balancing both. This balance
develops on the plane of Allah-individual-society. While the relationship that a person
establishes with his own individuality reflects his relationship with Allah, the relationship
that a person establishes with society is an expression of the relationship he establishes with
his essence.

One of the important pillars of economic development is that both the public
administration and the market are open and transparent. The principle of openness and
transparency derives its origin from the principle of consulting. Consultation (shura) means
to consult, to exchange ideas. The Quran states that the works should be done by a
consultation method*. This principle’s current meaning is a type of democracy, at the
philosophical content. Eliagik states that doing business with consultancy means that the
work is carried out openly and publicly, with the knowledge of the society, not by the hands
of a secret group. This is the first meaning of shura. Its second meaning is participation.
Because being able to exchange ideas in the work to be done will result in the society’s
involvement / participation in the process by expressing their own views on how to do these
works. Although these principles are core values, they do not provide a model. It can be
inferred that the most suitable model for these values today is democracy. For this reason,
the concrete form of the consensus principle brings out the concept of democracy. Because
shura concept is closer to democracy than other forms of government such as monarchy,
oligarchy, or dynasty (Eliagik, 2011a: 526-541).

4, Literature

When we look at the studies on international development rankings, we see that the
World Bank (2020b) first classifies according to per capita income. In this classification,
countries are classified into four categories as low-income, lower-middle-income, upper-
middle-income, and high-income countries.

Another important comparison is conducted by the human development index (HDI)
prepared by the United Nations Development Program (UNDP), based on the work of
Mahbub ul-Hag and Amartya Sen (UNDP, 2020; Stanton, 2007). This index has been used
since 1990 and every year development ranking is made by calculating the scores of

5 Ash Shura 42/38.
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countries based on three basic variables which are about income, health, and educational
dimensions. Accordingly, countries are divided into low, medium, high, and very high
human development categories. Later, different indices were developed based on HDI within
the framework of revisions.

It can be mentioned that there are some separate indices for Islamic development,
which is more important for our topic. As we mentioned before, the first and most important
study on this subject is the Economic Islamicity Index prepared by Askari and Rehman (EI2)
(Rehman & Askari, 2010). EI2 was first prepared in 2010. For this reason, it both broke the
“monopoly” created by HDI and created a paradigm change for measuring development. It
is obvious that measuring development with only a few economic variables, as in HDI, is a
rather inadequate approach. The research conducted by Rehman and Askari has been a
pioneering work that paved the way for our Islamic Development Index, which we also
develop below.

The study of Rehman and Askari was calculated for each year for 154 countries, later
declared the Islamicity Index, and was also conducted retroactively to cover the previous
years. In this index, the variables about how an Islamic economy should be determined and
rankings are made for all countries. The index has calculated scores on four main categories
and their subcomponents and combined them to form an index of Islamicity. These basic
categories are 1) economic Islamism, 2) law and governance, 3) human and political rights,
4) international relations (Islamicity Foundation, 2018).

MB Hendrie Anto’s (2011) article Introducing an Islamic Human Development Index
(I-HDI) to Measure Development in OIC Countries made a different development index
from the Human Development Index. He named this index the Islamic Human Development
Index (I-HDI). The study was prepared for only 55 OIC member countries and the rankings
were made for 2007. I-HDI proposes five key dimensions and two additional indices to
measure development. These dimensions measure both material and intangible welfare.
They are structured as follows: 1) Belief index (corruption rate, crime rate), 2) Life index
(life expectancy rate, drug addiction rate, smoking rate), 3) Science index (education,
literacy rate), 4) Family social index (fertility rate, death rate, divorce rate), 5) Property index
(income per capita, economic growth rate, Gini coefficient, poverty rate). In addition to the
variables that make up this main index, the political freedom index, and the environmental
index (carbon dioxide emission) are also used in the study as two sub-indices (Anto, 2011:
82). In this study, material and non-material welfare has been measured in the index for OIC
countries. The findings of this index revealed rankings different from HDI. There has been
a decrease in the order of many countries. Middle Eastern countries ranked higher. African
countries are at the end of the line. It has been observed that the material well-being
dimension is more important than the intangible welfare dimension.

In Aydin’s study “Islamic vs. Conventional Human Development Index: Empirical
Evidence from Muslim Countries”, a development index (iHDI) was made for ten Muslim
countries in 2016. This study is an eight-dimensional composite index study based on
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understanding human nature based on the anthropology of monotheism. The dimensions
included in this study are as follows; 1) Physical self-dimension index: average life span, 2)
reasoning self-dimension index: average years of education, 3) spiritual self-dimension
index: prayer data, 4) ethical self-dimension index: corruption index data (Corruption
Perceptions Index-CPl), 5) animal self-dimension (ego) index: the results of a survey by the
Gallup Research Center on the morality of abortion, homosexuality, alcohol use, adultery
and gambling, 6) social self-dimension index: in the survey by Gallup, by trusting people or
not responses to the relevant question, 7) oppressive self-dimension index: homicide rates,
8) deciding self-dimension index: Freedom index prepared by Freedom House (Aydin, 2017:
1572-1575).

Aydin converted these values into indices and made separate rankings for each
dimension. Countries listed in the study were Malaysia, Lebanon, Turkey, Jordan, Tunisia,
Indonesia, Egypt, Pakistan, Nigeria, and Senegal. Finally, he gave the results of UNDP’s
human development index comparatively with all eight variables. In this study’s findings,
the iHDI rankings for all Muslim countries except two differed from those in cHDI. The
difference is higher for countries with high development levels. Besides, it has been
concluded that conventional HDI is not suitable for Muslim countries. Therefore, in the
study, has been emphasized that a human development index should be made specifically
for Muslim countries. One of the interesting features of this index is that it has drawn Islamic
Development in a very limited framework and used very few (as low as ten) countries and
data for both the world and Muslim societies. Considering the OIC consists of fifty-seven
countries and the Muslim population of 1.8 billion, the representative power accuracy of the
data in the study is very limited.

Another study is “Construction of Islamic Human Development Index” done by
Rama and Yusuf in 2019. In this study, the authors used five variables derived from the aims
of religion (Rama & Yusuf, 2019: 49).

1) Religion: a. Worship (ratio of zakat to GDP) and b. Morality (in a negative sense: crime
rates and Corruption Perception Index -CPl),

2) Life (self): a. Average life expectancy, b. Unemployment Rate, c. Freedom (democracy
index), d. Meeting basic needs (poverty rate),

3) Mind: a. Access to the educational institution (schooling rate of the population), b.
Education results (literacy rate),

4) Family: a. Positive (fertility rate), b. Negative (divorce rate and infant mortality rate),

5) Wealth (property) variables. a. Asset ownership (per capita income), increased wealth
(economic growth rate), c. The distribution of wealth (Gini coefficient).

These variables are collocated with the maximum-minimum standardization. Then
for each indicator an index is calculated separately, and an Islamic Human Development
Index is obtained. The study is not done on an international scale, but a ranking for 33
provinces of Indonesia. The study found different results with UNDP’s Human
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Development Index. However, Rama and Yusuf also state that there is a correlation between
the two indices (Rama & Yusuf, 2019: 32). This study has been found different rankings
between 1-HDI and HDI. However, there is a statistical correlation between the two. Also,
the overall 1-HDI has been found to be poor in most Indonesian cities. An important
difference in this study from other studies in the literature is that zakat data are also used in
the index. Besides, although the index is made specifically for Indonesia, it is noteworthy as
a model proposal.

5. Islamic Development Index: Method and Variables

While creating the Islamic development index, basic development indicators will be
put forward based on proxy variables that express the values specific to the Islamic economy
or that we think are related to them, and countries will be listed with an index calculated on
these indicators. This paper presents a snapshot of social reality from the Islamic economics
lens. However, this photo may not reflect the exact reality. Even so, it aims to obtain an
approximate image of it. As Barzun and Graff said, “4 large subject is like a mountain,
which no beholder ever sees entire: if he climbs it he discovers only selected aspects; if he
stands off, he sees but an outline and from one side only; if he flies over it, he flattens it out”
(Barzun & Graff, 1985: 191).

It is necessary to consider many social development indicators together with
economic variables in the measurement of Islamic development. All quantitative
calculations to be made are estimates intended to represent Islamic development. It is a
projection of social and economic reality, with the purpose of converging to Islamic values.
The indicators we use are proxy variables that represent the Islamic development
understanding. For this reason, the Islamic development index should be considered as an
interpretation of the social and economic structure from the perspective of the Islamic
economy, not a final version that reflects reality as it is. Therefore, it would be more
appropriate to evaluate it as an interpretation and understanding effort rather than a definitive
evaluation.

When looking at the sources of economic development, it is difficult to make a one-
dimensional explanation. It will not be sufficient to explain the development only with
factors such as geography, natural resources, and climate, which are the material
infrastructure. On the other hand, spiritual superstructure institutions are just as important.
These can be considered as human-made institutions, beliefs, values, and culture in general
(Demir, 2013: 139). Similarly, the Islamic economics does not explain development solely
on an economic and material basis. The transformation of economic prosperity into human
happiness and consequently its falah' is the basic principle of Islamic development
understanding. Therefore, in this study, Islamic development has been discussed in two
dimensions: welfare and falah. These two concepts refer to an attempt to deal with material

18 Arabic word meaning happiness in the world and the hereafter.
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and spiritual development together. For this reason, the variable determined here consists of
sub-indicators of these two main dimensions.

Islamic Development Index = f (Material Development index, Spiritual Development index) (1)

The weight of both categories in the Islamic development index is calculated as half.
According to the method we used in the calculation of the Islamic development index, the
nominal values of the determined variables were standardized so that the distribution range
was (0; +1). The formula used according to this standardization method is as follows (Alpar,
2013: 99):
observed value—minimum value (2)

Si=

maximum value—minimum value

The variables used are as follows. There are 9 variables in category A (Material
Development) and 10 variables in category B (Spiritual Development).

Figure: 2
Islamic Development Index (ID1) Variables

A. B.
Material Development Spiritual Development
1. Income: Per Capita Income Level 1. Peace: Global Peace Index
2. Health: Average Life Expectancy 2. Happiness: The Global Perception of Happiness

3. Social Aid: a. Helping a Foreigner b. Donating to a charity c.

3. Education: Average Years of Education Working in a Voluntary Organization

4. Unemployment: Unemployment Rate 4. Giving International Aid: Ratio of International Aid to GDP
5. Poverty: Population Ratio Below the Poverty Line 5. Income Breakdown: Gini Coefficient
6. Islamic Finance: Islamic Finance Development Index 6.Democracy: Democracy Index
7. Inflation: The Consumer Price Index 7. Corruption: Corruption Index
8. Taxes: a. Taxes / GDP b. Indirect Taxes 8. Economic Freedom: The Economic Freedom Index
9. Competitiveness: Global Sustainable Competitiveness Index 9. Crime: Murder rates per hundred thousand people

10. Environment: Environmental Performance Index

Source: Designed by the authors.
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Standardization can be made according to the desired range by subtracting the
smallest value from each value and dividing the obtained value by the distribution range.
For example, Turkey’s unemployment rate was 10,895% in 2018 (observed value). The
minimum value (the most favourable) among the data of 148 countries in the index was
0.14% while the maximum value (the most negative) was 26,958%.

(2) according to equation, the standardized value for Turkey’s unemployment rate is
found as:

_10,895-26,958
0,14-26,958

Si =0,5989

This procedure was applied to all 148 countries for each sub variable. Then, an
arithmetic mean value was calculated for each country by taking the weights of the variables
in categories A and B equally. The reason why arithmetic means is preferred here is that the
variables are independent of each other. In addition, for some countries, the observation
values being zero (0) made it impossible to calculate the geometric mean.

The two sub-indices found for categories A and B are combined with the geometric
mean. Here, the weight of both is taken as 50%. In other words, the weight of material and
spiritual development is equal within the Islamic Development Index. The reason why the
geometric mean is the preferred in the final calculation is the importance of interdependence
within the A and B sub-indices. In the process of economic development, material
development and spiritual development dimensions are affected by each other among
themselves.

5.1. Variables Measuring Material Development

1- Per capita income: The income per capita must be sufficient for the individual to
live a life that is materially and spiritually satisfied with the worldly life. The statement of
satisfaction is a very subjective one. Despite this, the increase in per capita income based on
meeting basic needs can be considered as an indicator of Islamic development. Due to the
diminishing marginal utility principle®, there is a limit to the satisfaction and happiness that
income provides to people. The backward-bending supply of labour in economic theory is
based on this principle.

It is obvious, that material well-being and money are one of the main variables that
determine happiness. But after a while, its marginal utility also diminishes. According to a

' We see that Muslim scholars have made the determination of value based on marginal utility since the 9th
century. The following words of Imam Shafi explain this situation: “While a poor man values more than a dinar,
a rich person does not take into account hundreds of dinars.” Similar views are seen in Ibn Chuvayni and
Shaybani. Shaybani affirmed even the concept of “uselessness” by giving the example given today when
explaining the subject in economics textbooks: “If a person continues to eat after his stomach is full while eating
for his benefit, he will not benefit, on the contrary, he will be harmed.” There is a similar example in Ibn al
Jawzi. Due to the existence of diminishing marginal benefit, Dimeski ignores some needs and finds excessive
expenditure on only one need irrational (Islahi, 2017).

169



Kanbir, O. & M. Dikkaya (2021), “Islamic
Development Index”, Sosyoekonomi, 29(49), 151-180.

study in 2018, it was seen that individuals reach the “points of income satiation” if they earn
between 60,000 and 75,000 dollars a year. After this point, earning more income does not
contribute to human happiness. The data of this study is based on Gallup World Poll and is
an important analysis of a sizable number of people, 1.7 million people (Jebb et al., 2018:
33). According to a similar study, the point of income satiation was found to be 75,000
dollars (Chowdhy, 2006). Within the framework of the values revealed here, the maximum
value of the income per capita in the index we prepared was taken as 75,000 dollars.

2- Life expectancy was taken as a health indicator. This variable is also one of the
three variables that UNDP uses in human development except for education and income per
capita. The average age is considered as life expectancy at birth, as an indicator of health,
albeit limited. Data on age are taken from development indicators calculated by UNDP
(United Nations Development Programme, 2020).

3- Education indicator is based on the average education year. Accordingly, the
average education year figures obtained from UNDP data have been converted into an index.

4- Unemployment rate is a variable that should be at a minimum level for an Islamic
economic development.

5- Poverty Rate: Reduction of poverty is an important goal of Islamic development.
According to Islamic principles, poverty alleviation is a duty to be undertaken by both the
public and the civil sector in meeting the basic needs of society (Khan, 2017: 100, 101). The
measurement of poverty as a material measure of economic development has a special place
in our study. Poverty should decrease proportionally over by time. Poverty has decreased is
a development indicator in terms of Islamic strategy. In the calculation we have made in the
IDI, the poverty criterion is calculated using the percentage of the population at national
poverty lines.

6- Measuring the share of Islamic finance in the economy is of central importance in
terms of Islamic development indicators. In terms of Islamic finance, as in the works of
Askari and Rehman, low interest rates alone are not enough to reflect Islam. For this reason,
an index was calculated using Islamic Development Bank data on the level of Islamic finance
in countries (IDB-ICD REFINITIV, 2019).

7- Inflation rates: A low level of inflation is very important for economic agents to
make healthy decisions, just like traffic lights. There is a general agreement in the economics
literature that this ratio is around 2%. Some central banks, such as the Federal Reserve (FED)
and the European Central Bank (ECB), have targeted this rate (Federal Reserve, 2019;
Scheller, 2006: 81). For this reason, while calculating the index value related to the inflation
rate, the calculation was made by taking this rate as a reference in the consumer price index
(CPI).
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8- Taxes: Two criteria have been used for taxes. The first is the approach of ibn
Khaldun®® and the second is the necessity of low indirect taxes. Islamic public finance and
taxation system has great flexibility. Mannan notes that this flexibility is due to the Quran’s
silence about the rate of zakat (Mannan, 1970: 437).

9- Competitive Market Economy: Islamic economic understanding is based on a
healthy functioning market economy without monopolization (Khan, 2017: 112).
Interventions that disrupt the functioning of the market are not desired, and the existence of
monopolization-style imperfect competition markets also distances the economy from an
Islamic development perspective. Therefore, the high level of competition in a country
means that the market structure is functioning relatively well.

5.2. Variables Measuring Spiritual Development

In this section, variables that we call spiritual variables are used to measure falah,
the second dimension of Islamic development. These variables are indicators that reveal
important results at both individual and community levels.

1- The indicator of Peace is a measure of the social peace. The connection of this
variable with Islam and Islamic development makes sense of the origin and main goal of
religion. As Islam literally means peace, even the greetings of the Muslims -as-Salaamu
Alaikum- means “Peace be with you” (Efendioglu, 2009: 342). The Global Peace Index
(GPI) is published every year by the Vision of Humanity in this regard. This index has been
calculated by the Institute for Economics & Peace for the last five years. It measures a
country’s negative peace level using three peaceful criteria.

2- Happiness is also considered as a criterion showing falah. The level of happiness
achieved by individuals in the social and economic system they live in is a significant
variable for Islamic falah. The data of the World Happiness Report (WHR) measuring the
happiness variable was used in the index. Said report is prepared every year according to the
results of the surveys conducted by the United Nations Sustainable Development Solutions
Network in partnership with the Ernesto Illy Foundation since 2012. It makes a ranking
according to how the citizens of the country perceive themselves as happy (Helliwell, Layard
& Sacahs, 2019).

3- Social Solidarity or infaq in Islamic literature is a very important decree of the
Quran (Cagirici, 2000: 289). The index measuring social solidarity was prepared by a Gallup
survey. The survey measures three behaviours: helping a stranger; donating to a charity;
working in voluntary organizations. The proportion of people who answer “yes” to these

8 The framework that Ibn Khaldun put forward in terms of the relationship between public tax revenues and tax
rates is a very current issue in terms of modern public finance today (Ibn Khaldun, [1374] 2017: 570). In the
literature, there is an optimum level of tax rates according to the approach registered in the form of Laffer Curve
by defeating Ibn Khaldun s right, and below this level and above this level reduce the tax revenue. This approach
of Ibn Khaldun can be considered as a criterion for how an Islamic tax system should be.
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three questions is taken. Scores are calculated by taking the proportion of people who say
yes to the help questions of the survey.

4- International aid is especially important for the international position of a Muslim
country. As Miandji said, the development of a country can be understood from the attitude
towards undeveloped countries (Miandji, 2012). An important indicator of this is the
international aid. According to calculations made by Development Initiatives, when the
value of international aid to the proportion of GDP in 2017, Turkey stands by a large margin
in the first (Development Initiatives, 2018). It is seen that the first four countries that made
the most international aid in the same year were Muslim. This has been an indicator that
positively affects the rankings of Muslim countries in terms of the calculation of the Islamic
Development Index.

5- The issue of income distribution is an important variable in terms of the social
peace and stability of the countries. The Gini coefficient, which measures income inequality,
is used in the index. Higher scores mean that income distribution is more unevenly
distributed. As we have mentioned before, income distribution differences are acceptable to
a certain extent in Islam. However, it is important to keep large income differences at a
certain level with Islamic civil initiatives and social policies to avoid large gaps between
income levels. This policy is necessary to sustain stability in society.

6- Democracy can be thought to be the administration closest to the idea of Islamic
shura. The expression on this subject in the Quran is “who (conduct) their affairs by mutual
consultation™®. The word shura means pointing, showing, filtering out, asking for ideas,
consulting. Using the shura method in the work to be done requires people to filter out
different opinions in their work, to engage in engagement, and to be open, transparent, and
participatory for this (Eliagik, 2011: 422).

In our study, the variable we use for democracy, the data created by the Economist
Intelligence Unit (EIU) as a general score by combining the scores of areas such as the
election process and pluralism, the functioning of the government, political participation,
political culture, and civil liberties were used (The Economist Intelligence Unit, 2019).

7- Reducing corruption in a country and maintaining the administration under the
principles of transparency and openness are important values related to the principles of
Islam’s consensus and shura. It is important for the understanding of Islamic development
that management and affairs are not behind closed doors but open to consultation and public
knowledge and inquiry. The Quran is clearly explained that public trust should not be
betrayed?°. Transparency International makes a calculation and ranking for each year by
giving a score from O (very corrupt) to 100 (very clean), using 13 surveys and expert

19 4] Shura 42/38.
2 4] Imran 3/161.
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evaluations on corruption. This index measures the corruption degree of the public sector
(Transparency International, 2019).

8- Economic freedom, according to the Islamic development understanding, is an
important indicator of the Quran’s explicit provisions on trade, enterprise and property
rights: “Allah hath permitted trade and forbidden usury"?*; “when the Prayer is finished,
then may ye disperse through the land, and seek of the Bounty of 4A/lah”? and “That man
can have nothing but what he strives for.”2® Our study benefited from the economic freedom
study prepared by the Fraser Institute (Fraser Institute, 2019).

9- Crime rates are taken as an indicator of spiritual development in the index. An
Islamic society requires individuals live in respect of each other’s life, property, and personal
rights. One of the issues that Muhammad touched on in his well-known Farewell Sermon is
that human life, property and right to life are inviolable (Erul, 2012: 592). Increasing crime
rates is an indicator of social problems. Murder rates are taken as the proxy variable to
represent the crime in the Islamic Development Index.

10- About the environment, Prophet Muhammad’s statement, “Plant the sapling in
your hand even if the Day of Judgment breaks out,” is perhaps a statement that expresses
environmental awareness in the most succinct way (Diyanet, 2013). The attitudes of states,
societies and individuals towards the environment are closely linked to Islam. Human
beings, entrusted with the Islamic belief, were created as a caliph on earth. The ecosystem
is at the service of the human, but the human being must be the protector and guardian of
the ecosystem. One of the important studies to measure environmental problems at a global
level is the Environmental Performance Index (EPI), conducted by international universities
and organizations based at Yale University for 2018 with 180 countries (Yale Center for
Environmental Law & Policy, 2019). EPI reveals very important measurement values with
this wide scope.

6. Islamic Development Index Ranks

Table 2 shows the ranking of the countries according to the scores in both material
development and spiritual development categories regarding the determined variables. With
the Islamic development index, the ranking of the countries from the Islamic development
perspective can be seen. According to this ranking, Switzerland ranks 1% with 0.779 points
in 2018. It is followed by New Zealand with 0.77 points. The top ten countries are, in order,
3 Norway, 4" Denmark, 5" Canada, 6" Ireland, 7" Australia, 8" Iceland, 9" Luxembourg
and 10" Netherlands.

It is both surprising and not that there is no Muslim country among the top 20 except
one. Surprising because in an “Islamic development index” Muslim countries are

2L Al Bagarah 2/275.
22 Al Jumu’ah 62/10.
23 An Najm 53/39.
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theoretically expected to perform better. It is not surprising, on the other hand, because some
other indices in the literature previously found similar results. The Muslim country with the
highest score that ranks 20" in the IDI is the United Arab Emirates with 0.70 points. Qatar
is 22", Malaysia is 28", Kuwait is 42", and Indonesia is 44", Turkey’s rank is 61. Ten
Muslim countries (17% of the countries) are among the top 60 countries.

Approximately 82% of Muslim countries are not among the top 60 countries in the
IDI ranking. The number of Muslim countries included in the top 100 countries is 22, which
is 38% of all countries included. Therefore, it is observed that the development course of
Muslim countries is quite low within the framework of Islamic development. The Islamic
development ranking of 35 countries, which are mostly Muslim countries, comes after 100th.
Especially it is observed that within the lower ranking the scoreboard is mainly composed
of Muslim countries. In IDI, when the average scores of Muslim countries are taken, the
average of all Muslim countries is 99™ place with 0.520 points.

Table: 2
Islamic Development Index/IDI (2018)
NO COUNTRY SCORE NO COUNTRY SCORE
1 Switzerland 0,779027831 75 Brazil 0,5531481
2 New Zealand 0,771142379 76 Jamaica 0,55198
3 Norway 0,765561736 77 Tunisia 0,5519529
4 Denmark 0,764585927 78 Colombia 0,5513185
5 Canada 0,761000535 79 Bolivia 0,5511285
6 Ireland 0,760213461 80 China 0,549859
7 Australia 0,759862425 81 Botswana 0,5492017
8 Iceland 0,759479612 82 Bosnia and Herzegovina 0,5481615
9 Luxembourg 0,757661766 83 Ghana 0,5476327
10 Netherlands 0,753908894 84 Sri Lanka 0,5467462
11 United Kingdom 0,75132561 85 Suriname 0,5432004
12 Germany 0,742959744 86 Mexican 0,5430481
13 Sweden 0,742012229 87 Turkmenistan 0,5425561
14 Austria 0,73793672 88 Uzbekistan 0,5424332
15 Finland 0,735306819 89 Argentina 0,5401697
16 USA 0,722219073 90 Algeria 0,5401613
17 Singapore 0,719970653 91 Armenia 0,5396688
18 Belgium 0,711786985 92 Lebanon 0,5371993
19 Japan 0,708782174 93 Azerbaijan 0,5367132
20 UAE 0,703000256 94 Nepal 0,5334649
21 Czech Republic 0,69367049 95 Russia 0,5331768
22 Qatar 0,691536589 96 Nicaragua 0,531719
23 Slovenia 0,686235593 97 Ukraine 0,5278544
24 Israel 0,680813721 98 Kenya 0,5220212
25 France 0,674773902 99 India 0,5187244
26 S. Korea 0,67371136 100 Guatemala 0,5155201
27 Cyprus 0,672174813 101 Honduras 0,5136597
28 Malaysia 0,666788054 102 | Senegal 0,5132303
29 Slovakia 0,666302608 103 Cambodia 0,5129696
30 Portugal 0,663408235 104 Myanmar 0,5128742
31 Estonia 0,662870556 105 Iran 0,5122915
32 Chile 0,658557804 106 Namibia 0,5116571
33 Spain 0,65440122 107 Zambia 0,511294
34 Poland 0,653759619 108 Tajikistan 0,5110678
35 Mauritius 0,653127144 109 Tanzania 0,5090421
36 Lithuania 0,652698068 110 Bangladesh 0,5053761
37 Italy 0,651624285 111 El Salvador 0,5031525
38 Uruguay 0,645914474 112 Rwanda 0,5029789
39 Romania 0,638805638 113 South Africa 0,5014913
40 Latvia 0,636869003 114 Uganda 0,5004101
41 Hungary 0,636522553 115 Pakistan 0,4989582
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42 Kuwait 0,632023487 116 | Benin 0,4977969
43 Oman 0,62924872 117 Liberia 0,4971298
44 Costa Rica 0,626500443 118 Burkina Faso 0,4947076
45 Indonesia 0,624658387 119 | Lao PDR 0,4943084
46 T. and Tobago 0,613130475 120 | Nigeria 0,4875758
47 Butane 0,612177327 121 Cameroon 0,4866469
48 Bahrain 0,612152436 122 Gabon 0,4851071
49 Croatia 0,611944076 123 Gambia 0,4841146
50 Panama 0,60990418 124 | Iraq 0,4817517
51 S. Arabia 0,606401727 125 | Malawi 0,4810082
52 Montenegro 0,599902389 126 Ethiopia 0,4792454
53 | Bulgaria 0,596597425 127 | Egypt 0,4752316
54 Moldova 0,593246965 128 Niger 0,4703114
55 Georgia 0,591675592 129 Sierra Leone 0,4672464
56 Thailand 0,589150703 130 | Mauritania 0,4663804
57 Mongolia 0,587793159 131 Angora 0,4634508
58 Kazakhstan 0,586473683 132 Mozambique 0,4620373
59 Peru 0,586425654 133 Madagascar 0,4602956
60 Serbia 0,584369301 134 | Libya 0,4583773
61 Turkey 0,582730613 135 | Togo 0,4578486
62 Albania 0,582418579 136 Mali 0,4543199
63 Belarus 0,579812312 137 Guinea 0,4519871
64 Greece 0,577858413 138 | Haiti 0,4464049
65 Ecuador 0,572518839 139 | Zimbabwe 0,4320092
66 Jordan 0,571170469 140 | Chad 0,4215667
67 Philippines 0,565696248 141 Lesotho 0,4144578
68 Morocco 0,564221267 142 Afghanistan 0,4111929
69 Paraguay 0,563951183 143 Burundi 0,3907117
70 Guyana 0,562802455 144 | Congo 0,3810816
71 Vietnam 0,560149762 145 | Sudan 0,3805352
72 Kyrgyzstan 0,559882553 146 | Syria 0,3729151
73 N. Macedonia 0,55839981 147 | Venezuela, RB 0,3540389
74 Dominican R. 0,554958147 148 Yemen 0,3444526

Source: Calculated by the authors. Gray-colored countries are members of the OIC.

The ranking according to the material and spiritual development categories of
study is given in Table 3 below.

Table: 3
Material and Spiritual Development Index - Top Twenty Countries (2018)

the

Material development index Spiritual development index
NO COUNTRY SCORE NO COUNTRY SCORE
1 Qatar 0,877 1 Denmark 0,7285
2 Switzerland 0,8558 2 New Zealand 0,7244
3 USA 0,8483 3 Norway 0,7232
4 Japan 0,8363 4 Swiss 0,7092
5 Canada 0,8354 5 Iceland 0,7081
6 Malaysia 0,8349 6 Sweden 0,702
7 Australia 0,8301 7 Ireland 0,7004
8 Luxembourg 0,8267 8 Netherlands 0,6985
9 Ireland 0,8251 9 Finland 0,696
10 United Kingdom 0,8234 10 Australia 0,6956
11 New Zealand 0,8209 11 Luxembourg 0,6944
12 Iceland 0,8146 12 Canada 0,6933
13 Netherlands 0,8137 13 United Kingdom 0,6856
14 Germany 0,8128 14 Germany 0,6791
15 Norway 0,8104 15 Austria 0,6726
16 Austria 0,8096 16 Belgium 0,6509
17 Singapore 0,8082 17 Singapore 0,6413
18 S. Korea 0,806 18 UAE 0,6156
19 Czechia 0,8043 19 USA 0,6149
20 UAE 0,8028 20 Japan 0,6007

Source: Calculated by the authors.
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The most striking point here is that the country with the highest material development
score in the Islamic context in the ranking for 148 countries is Qatar. It is followed by
Switzerland, the USA, Japan, and Canada. There are three OIC member countries in the top
twenty in the material development ranking. These are Qatar (1.), Malaysia (6.) and the
United Arab Emirates (20).

On the other hand, when looking at the spiritual development dimension of the HDI,
Denmark comes first. It is followed by New Zealand, Norway, Switzerland, and Iceland.
The OIC country with the highest score in spiritual development is the United Arab
Emirates, ranked 18%.

OIC countries seem to have a better material development dimension than spiritual
development. This situation appears clearly from the ranks and scores. overlaps with the
general perception of the basic moral and spiritual motivations for the development of
Muslim countries.

7. Conclusion

Islamic development understanding is based on mankind. Both the source and the
result of development are human. It is the welfare and falah of man. In this context, human
beings can only preserve their integrity with their both material and spiritual development
dimensions. Islam considers development where not only economic and material prosperity
is achieved, but also happiness, peace, and tranquillity, in short, falah.

Our main finding in the study is that the basic sources of Islam and the system of
thought, principles and economic understanding that emerged in the classical period contain
an important development perspective. At the same time, the backwardness of Muslims is
not because they are practicing Islamic principles and values as they are, but rather because
that they are not.

Looking at the results of the index we calculated for 2018, a Muslim country could
not take the first place in Islamic Development. Switzerland is the most developed country
in the world in terms of Islamic economic development, followed by New Zealand, Norway,
Denmark, and Canada. In the index, United Arab Emirates is the best performing Muslim
country with 20th place. Qatar ranks 22, Malaysia 28, Kuwait 42, Indonesia 44, Bahrain 47,
49 Oman, Saudi Arabia 51. Kazakhstan and Turkey rank 58 and 61. Among the first hundred
countries in the index, there are 22 OIC countries (38%).

Looking at the countries in the first rankings of the IDI, it is largely consistent with
other international indices, especially the UNDP’s Human Development Index (HDI) and
Rehman and Askari’s Islamic Index (EII).

However, with the innovations brought by the variables of the IDI, some OIC
countries took place in the index much higher than the other two indices. In this context, we
can say that the HDI is more sensitive than other indices in measuring Islamic development.
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The difference of this study from all other studies in the literature and the innovations
it brings in this sense is the conversion of the Islamic finance dimension to an index for the
first time in the index section. For the first time we used variables such as peace, happiness
and international aid in the rankings, and for the first time we developed an index using taxes
following lbn Khaldun’s approach. At the same time, material and spiritual Islamic
development indexes were created for the first time. With this index, the material and
spiritual value system that is important for Islamic development has been revealed.
According to these values, the performances of a group consisting of data sets of 148
countries in terms of Islamic development are presented.

The general structure of Islamic countries has emerged as material development
scores higher than spiritual development scores. Among the 148 countries in the study, Qatar
ranked first in the Islamic material development ranking, followed by Switzerland, the USA,
and Japan. Among the OIC countries, Malaysia ranked 6™, UAE 20", Oman 28™, Saudi
Arabia 32" and Bahrain 33,

Looking at the order of spiritual development, a very different picture is encountered.
Denmark ranked first among 148 countries in spiritual development. Among the OIC
countries, the country with the highest score in this field is UAE (18™), followed by Qatar
(38" and Malaysia. This difference between the two dimensions can be considered as
evidence that Muslim societies are not using as its basic Islamic value system enough.

The results of this study, in which we move from the Islamic economy and system of
values, are meaningful. Many Western countries that are in line with the values of Islamic
Economic Development rank among the top in the index. Muslim countries, on the other
hand, experience social and economic backwardness to the extent that they distance
themselves from these values.

The continuity of civilizations indicates that humanity is a whole and that knowledge
can gain meaning by comprehending and sharing it in this integrity. It is important to
understand and protect the identities and values of societies, and to understand without
prejudice the points that will contribute to the whole called “we”, that is, humanity. Today,
perspectives in both the political sphere and scientific studies should neither be fed by
Occidentalism, which is a crude hostility to the West, nor by self-devaluating orientalism.
In the modernization process of Islamic societies, as local and Western orientalists have
stated, it is not necessary that their identities and original qualities disappear, but a new
modernization with an identity that does not ignore the sacred should be revealed. Only in
this way will the spirit of the society reflect on the development.

Islamic belief has been alive for hundreds of years. Muslim countries need to be
aware of their civilizational mission that has been interrupted by internal and external
factors. This will be possible to the extent that they can get rid of cultural hegemony and
establish an objective self-criticism mechanism. At the same time, the termination of ijtihad
tradition with traditional and literary interpretations of Islam is one of the most important
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reasons that cripples development. It is the responsibility of Muslims to interpret and apply
divine revelation under the spirit of every period and the conditions of the country (Hodgson,
2017b). The results of the study should be discussed in terms of politicians and intellectuals
of Muslim countries. The contribution of such studies to the road maps to be drawn about
deficiencies and what needs to be done should be evaluated.
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In this study, workers’ remittances on financial development in Turkey are analysed using the
Autoregressive Distributed Lag Bound (ARDL) method from 1974 to 2019. In the analysis, the
dependent variable, which is the domestic credit to the private sector by banks (percent of GDP), is
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insignificant.
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Oz
Bu caligmada 1974-2019 dénemi igin Tiirkiye'de is¢i dovizlerinin finansal gelisme tizerindeki
etkisi ARDL yontemi ile ele alinmistir. Analizde, bagimli degisken olarak finansal gelismeyi temsilen
ozel sektore saglanan kredilerin GSYIH igerisindeki payi, bagimsiz degigkenler olarak ise isci
ddvizlerinin yani sira bilyiimeyi temsilen kisi basma reel GSYiH, mevduat faiz orani ve enflasyon
degiskenleri alinmistir. Analiz bulgularina gore, uluslararasi gogmen dovizleri finansal gelismeyi

pozitif etkilemekte, ancak bu etki diisiik diizeydedir. Bunun yani sira biiyiime finansal gelismeyi
pozitif, enflasyon ise negatif etkilemekte ve faizin etkisi ise istatistiksel olarak anlamsizdir.
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1. Introduction

In the literature, various studies have analysed the effects of international remittances
from different perspectives. Remittances have become an essential source of external
financing in developing countries. Findings indicate that remittances affect the financial
system as well as health, education, employment, and poverty in many ways and thus play
a vital role directly and indirectly on national economies. Since the world economy has been
more integrated due to financial movements and capital flows, developments in financial
markets lead to the improvement of financial infrastructure in many ways, such as the ease
of access to funds and the acceleration of the flow of remittances in the developed financial
system (Bhattacharya et al., 2018; Nyamongo et al., 2012; Mundaca, 2009).

Remittances are more reliable for receiving countries since they are stable than other
international financial resources against economic crises. In addition to the importance of
remittances in the financial system, the determining role of financial development on
remittances strengthens the relationship between remittances and the financial system
(Coon, 2014; Aggarwal et al., 2006; Ratha, 2004). Therefore, many measures are taken by
both public and private sectors to integrate remittances into the financial system. The use of
money transfer tools such as Western Union and MoneyGram has increased rapidly, besides
other domestic and foreign financial institutions in many countries. While investigating the
potential of money transfer tools, many countries have established units to attract and
promote remittances. While some countries such as China, India, ElI Salvador, and the
Philippines implement government-level policies, some countries concentrate on policies
that would accelerate the relationship between remittances and economic development
(Bhattacharya et al., 2018).

Remittances are an effective tool in integrating the rural population into the financial
system (Cooray, 2012). In other words, remittances are an essential instrument that enables
banks to reach individuals who have limited opportunities for accessing financial resources.
The stability of remittances makes banks more willing to lend to remittance-receiving
households, and this phenomenon positively affects the development of the credit market
and increases financial participation. However, even if banks do not lend money to
remittance-receiving households, banks’ loanable funds increase due to remittance flows.
This increase in loanable funds would increase the total credit volume in parallel with the
increasing deposits (Coulibaly, 2015; Prakash & Gounder, 2007; Aggarwal et al., 2006).
Especially in high remittances, expected declines in overheads and net interest margins are
supposed to positively affect economic growth by providing more credit to the private sector
(Cooray, 2012; Misati & Nyamongo, 2011).

Remittances may affect the financial system negatively if they reduce the demand for
individual loans. If remittances do not increase private sector loans and are primarily used
to finance government expenditures, the positive effect of remittances on the financial
system will be weakened. Also, if remittances are used for consumption or remittance-
receiving households prefer alternative investment instruments outside the financial system,
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the effect of remittances on the financial system will be reduced. On the other hand, if
remittance-receiving households do not trust the financial system, use remittances directly
for consumption, or do not invest money in financial institutions, remittances will not
significantly impact financial development (Prakash & Gounder, 2007; Aggarwal et al.,
2006).

Costs are one of the determining factors in the integration of remittances into the
financial system. Accordingly, high costs lead remittance-receiving households to prefer
unofficial or even illegal transfer channels to transfer remittances (Prakash & Gounder,
2007). At this point, remittance costs are important; lowering these costs positively affects
the remittances through official channels and increases the development of the financial
system (Bhattacharya et al., 2018). Therefore, when the financial system develops,
remittance-receiving households will have the opportunity to benefit from the financial
markets more rapidly and with lower costs (Freund & Spatafora, 2008).

The two-way dependence effect between remittances and financial development
feeds each other, and the interaction of these variables is vital for economic growth. If
remittances affect the financial system positively, then the impact on economic growth is
also positive but indirect. In this context, remittances offer more financing opportunities to
entrepreneurs for human and physical capital investments by expanding the credit volume
of the financial system. In such cases, remittances could boost the country’s long-term
growth through higher rates of capital accumulation. Consequently, if remittances are
channelled to and used efficiently by the financial sector, a more significant impact of
remittances on growth should be expected. Indeed, a study on low- or middle-income
countries in Latin America and the Caribbean supports these findings. According to the
study, the impact of financial intermediaries on growth is stronger when interacting with
remittances (Mundaca). On the other hand, remittances can have a much more substantial
effect on economic growth in countries with relatively underdeveloped financial systems if
transferred through the banking system (Giuliano & Ruiz-Arranz, 2009).

The effect of remittances on financial development is one of the most studied topics
in the literature. According to studies suggesting that remittances affect the financial system
positively, remittances contribute to the development of the financial system by providing
poor households with access to the financial system and increasing the demand for financial
products and bank deposits. According to studies emphasizing that remittances have an
insignificant or negative effect on financial development, weaknesses in governance,
decrease in demand for financial instruments, and the unwillingness of banks to lend are
determinants of this effect. One critical point when studying the impact of remittances on
the financial system is whether the supply channel or the demand channel is more vital. On
the one hand, remittances that are integrated into the financial system increase the banks;
fund supply. On the other hand, it can reduce the loan demands of the remittance receiving-
households from the financial system. In addition, high remittance costs can also lead to the
transfer of remittances outside the financial system, which may cause remittances to be
ineffective on financial development.
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One of the critical points here is how much remittances will be used for investments.
Indeed, as Karikari et al. (2016) emphasized, only remittances that exceed consumption
expenditures contribute to the financial system. Therefore, the fact that these remittances
can only finance basic consumption expenditures may cause the remittances to be
statistically insignificant on the financial system. In addition, the decrease in the credit
demands of the households receiving remittances from the financial system may be
determinant in the negative impact of remittances on the financial system. As Brown et al.
(2013) emphasized, this leads to a decrease in banking activities and adversely affects
financial development. Lack of data required to present all these econometrically brings
controversial results regarding the findings.

The literature on the relationship between remittances and financial development is
extensive. However, the number of studies demonstrating this relationship is limited for
Turkey, and current studies focus more on the causal relationship. On the other hand, this
study is critical in understanding how workers’ remittances will affect the financial system
in countries such as Turkey, where remittances are pretty volatile. This study closes these
gaps and contributes to the literature on Turkey.

In this study, the effect of remittances on financial development is investigated using
1974-2019 data in Turkey using ARDL bounds test, which does not require all series to be
I (0) or I (1). The rest of the paper is arranged as follows: background, literature, and
workers’ remittances in Turkey are provided in sections 1, 2, and 3, respectively. In sections
4 and 5, the econometric method and findings are presented.

2. Workers’ Remittances in Turkey

In Turkey, the fragility of the financial system increases the importance of
remittances for the economy. The inflow pattern of remittances is considerably volatile. The
remittances have recently decreased to a low level, and regulatory policies toward financial
stability have weakened the interaction between remittances and the financial system. Graph
1 indicates workers’ remittances as US$ and as a percentage of GDP in Turkey.

When remittances are considered chronologically, it is seen that transfers fluctuate
depending on many parameters in the Turkish economy. Turkish labour emigration started
in the early 1960s, mainly to Western Europe. Two million Turkish workers migrated to
approximately 30 countries to find jobs. Remittances began to increase after 1964, reaching
a considerable amount and became an important external source of financing for Turkey
(Alper, 2005). Due to the small number of migrants and basic settlement costs, workers’
remittances were low in the first years. Starting from 1964, migrant workers began to send
most revenues to Turkey. The biggest reason for this transfer was that these people were
thinking back to Turkey eventually. The initial aim was to save enough money in the shortest
possible time. Returning to Turkey as a long-run strategy continued until the second and
third generations and later hosting countries has become the permanent places to live in the
eyes of immigrants (Suganli, 2003).
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In 1970 and 1974, the Turkish lira’s devaluation often also increased workers’
remittances for this period. Rising unemployment in Europe decreased remittances
transferred to Turkey between 1975 and 1978. Adjusting the exchange rate three times in
1976, twice in 1977, and three times in 1978 did not significantly increase remittances
because a significant portion of remittances was traded on the black market (Alper, 2005).

In 1976, a new instrument (foreign currency deposit account with credit letter) was
introduced in the Turkish financial system. The Turkish Central Bank started to accept
deposits of Turkish workers who live abroad. Then, the inflow of remittances decreased
considerably, and this decline was reflected as an increase in deposit accounts. Since
commercial banks operating in Turkey started to open branches and representative offices
in Germany, increases were seen in remittances during the 1980-1982 period. After these
banks began to operate abroad, the inflow of remittances to Turkey became easier (Suganli,
2003). In this context, from 1961 to the end of 1984, the total remittances transferred to
Turkey was $20 Billion. Turkey could more easily meet its long-term chronic foreign trade
deficit problem with these transfers (Ekin, 2011).

In 1981, Germany allowed Turkish workers to bring their families from Turkey and
introduced some incentives in 1983-1984 for the return of Turkish workers who went to
Turkey after working a particular time in Germany. These regulations decreased remittances
between 1983 and 1988. While Turkish workers in Western Europe transferred remittances
to meet their families’ basic needs between 1961 and 1981, the aim of the transfer changed.
The change in the investment aim is the main reason behind the transfer after 1981 (Alper,
2005).

While exchange rate adjustments were generally a factor that increased remittances
in the past, the devaluations in 1994 and 2001 caused instability and negatively impacted
remittances. (Alper, 2005). In addition, with the impact of the 1999 earthquake, remittances
decreased significantly in parallel with the unfavourable developments in the economy.
Indeed, this remittance pattern suggests that remittances are mostly used for investment
rather than the sustenance of households (Aydas et al., 2005).
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Workers’ remittances and foreign exchange deposit accounts of the workers abroad
at the Turkish Central Bank constituted a significant part of the Central Bank’s foreign
exchange reserves until the 2000s. These foreign exchange reserves made essential
contributions to overcoming the foreign exchange bottleneck in the late 1970s, providing the
necessary foreign exchange financing to transition to a market economy in the 1980s and
executing exchange rate policies until the early 2000s. On the other hand, in parallel with
the development of the Turkish financial system and instruments in the 2000s, the options
for Turks living abroad to transfer their savings to their homeland in various and safe ways
have increased. In addition, consistent monetary and fiscal policies and structural reforms
implemented since 2002 have allowed foreign exchange reserves to increase with
transactions other than workers’ remittances. In addition, since 2003, the Central Bank has
started to follow a strategy for the gradual reduction of remittance accounts at the central
bank to focus on the main tasks of the Central Bank in the long term. Central Bank provided
the opportunity to transfer remittances to the national economy through developing the
banking system more effectively. In this context, interest rates of foreign currency deposit
accounts with credit letters and foreign exchange super accounts were decreased gradually.
Hence, the importance of remittance accounts has been reduced in terms of monetary and
exchange rate policies (TCMB, 2013). On the other hand, when focusing on sociocultural
reasons for decreasing foreign exchange reserves of Turks living abroad, it is found
according to Karagoz (2009) that this decline may be attributed partly to the demographic
change in the changing social structures and entrepreneurial skills of Turkish migrants living
in Western Europe. The third generation of Turkish immigrants in Western Europe may not
be thinking about transferring remittances since they are already citizens of the hosting
countries, they live in. Success stories of entrepreneurship, research and higher education
have become more audible recently among Western European Turkish immigrants
(Hoffman, Makovsky & Werz, 2020).

Although the workers’ remittances started to decrease rapidly in the 2000s,
remittances have recently been an essential source of finance. Considering Turkey’s current
account chronic deficit problem and fragile financial system, workers’ remittances still
matter in the Turkish economy. Excluding remittances for household consumption and direct
investment, how much of these remittances are integrated into the financial system is
essential. Another critical issue is whether remittances included in the financial system make
the financial system more fragile or positively contribute to financial development. All these
points are essential in understanding the net effect of remittances on the economy.

3. Literature

The findings on the relationship between remittances and financial development are
various. However, in the prevailing opinion, remittances increase financial development.
Empirical findings differ widely depending on many factors such as the remittance amount,
the distribution of expenditure, the method, and the variables used for measuring financial
development. Qiang et al. (2019) emphasized the importance of country-specific conditions
in the relationship between remittances and financial development. Brown et al. (2013)
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pointed to the extent of benefiting from banking services and the volume of credit given to
the private sector in this relationship. Coulibaly (2015) gave priority to the differences in
governance, Fromentin (2017) underlined the level of development of countries, and
Giuliano and Ruiz-Arranz (2009) accentuated the level of development of the financial
system. Qiang et al. (2019) suggested that the results depend on how much remittances are
used for investment or consumption.

Accordingly, Misati et al. (2019) argued that remittances increase savings and
accession of remittance-receiving households to the financial system, and these two impacts
positively affect financial development in Kenya. In 50 countries with different income
levels, Qiang et al. (2019) found that remittances increase financial deepening in all
countries and have a more substantial effect on the financial development in low-middle-
and middle-income countries. Also, when remittances are used for consumption
expenditures, they affect financial development adversely. Ugwuegbe et al. (2018) found
that remittances increase financial development in the West African Monetary Zone
(WAMZ). On the other hand, while remittances positively affect financial deepening, the
impact on financial sector productivity is statistically insignificant. Karikari et al. (2016)
suggested that remaining remittances from consumption expenditures are used as savings,
and these savings lead to financial development by increasing the demand for financial assets
in 50 developing countries. However, this finding only occurs in the short term, but the
results are the opposite in the long term. Cooray (2012) emphasized that remittances
positively affect the financial sector both in quality and quantity in 94 non-OECD countries,
Gupta et al. (2009) found that remittances increase financial development in sub-Saharan
Africa. According to Gupta et al., remittances contribute to the household budget and allow
poor households to access the financial system. According to Giuliano and Ruiz-Arranz
(2009), remittances positively affect financial development in countries where the financial
system is relatively underdeveloped. Aggarwal et al. (2006) found that remittances increase
bank deposits and loans; thus, they positively affect financial development in 99 developing
countries. Aggarwal et al. (2011) found similar results in 119 developing countries.
Bhattacharya et al. (2018) found a positive effect of remittances on financial development
in 57 countries at different income levels. Similar results were found by Kakhkharov and
Rohde (2018) for 27 transition economies, by Fromentin (2017) for developing countries
except for the low-income group, by Williams (2016) for 45 Sub-Saharan African countries,
by Masuduzzaman (2014), and Chowdhur (2011) for Bangladesh, by Ojapinwa and
Bashorun (2014) for 32 Sub-Saharan African countries, by Sami (2013) for Fiji, by
Nyamongo et al. (2012) for 36 African countries, Ajilore and Ikhide (2012) for 5 Sub-
Saharan Africa countries except for Nigeria, by Heavy et al. (2011) for 9 Middle East-North
Africa (MENA) countries, by Oke et al. (2011) for Nigeria, by Shahbaz et al. (2007) for
Pakistan. Prakash and Gounder (2007) suggested that remittances have a positive effect but
at a low level on Fiji’s financial development.

In contrast, Brown et al. (2013) suggested a negative relationship between
remittances and financial development in developing countries. According to the study,
remittances adversely affect the usage of banking services and do not increase the credit
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volume used by the private sector. Polat (2018) for 29 developing countries and Kumar
(2013) found no statistically significant relationship between remittances and financial
development for Guyana. According to Olayungbo and Quadri (2019), there is no causality
relationship between remittances and financial development in 20 Sub-Saharan African
countries. Coulibaly (2015) emphasized that remittances positively affect financial
development in 19 Sub-Saharan African countries; however, there is no substantial evidence
to support the view that remittances precisely increase financial development in these
countries. According to the study, these contradictory results are explained by the
differences in governance. Accordingly, weaknesses in governance cause banks to be
reluctant to lend, and thus remittances do not increase credit volume, and poor governance
causes remittances to be ineffective in financial development.

In Turkey, according to Ege and Sahin (2014), remittances do not have a significant
effect on the development of the banking sector, and Akkoyunlu (2013) found no causality
relationship between remittances and financial development.

4. Data and Methodology

In this study, the relationship between international remittances and financial
development is analysed using the ARDL bounds test with annual data for the period 1974-
2019 in Turkey, and a balanced annual panel dataset is used. The domestic credit to the
private sector is taken as an indicator representing financial development, and the private
sector credit volume as a percentage of GDP is used as the dependent variable in the analysis.

The financial system in Turkey is based on the banking sector. The banking sector
composes 90% of the whole financial system. Credit volume to the private sector is the
highest component of the balance sheet of the banking system. Credits to government, public
sector securities, and other activities related to the usage of banking sector resources are
negligible compared with the private sector credits. The private sector overwhelmingly
dominates the Turkish economy. Therefore, the banking sector credit volume to the private
sector is taken as a representative for developing the financial sector. To strengthen our
empirical results based on previous literature, we include control variables in the relationship
between financial development and remittances. Although the effects change according to
the country’s conditions, the control variables affect the financial system. The model is as
follows:

LFIN, = By + PiLREM, + P, LGDPy+B3 LINT ++ B4 LINF+u, )

In equation (1), Domestic credit to the private sector by banks (LFIN) is the
dependent variable as a percentage of GDP. This variable is frequently used in measuring
financial development. For workers’ remittances (LREM), workers’ remittance (% of GDP),
which is mostly preferred in the literature, is used. In the model, for other control variables,
real GDP per capita (LGDP), deposit interest rate (LINT), and inflation (INF), as the annual
change in consumer prices, are used. L indicates the logarithmic transformation of variables.
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The data for the deposit interest rate was taken from the Turkish Republic Strategy and
Budget Unit database, and other variables’ data were taken from the World Bank’s World
Development Indicators.

Within the literature, the expected and actual signs of the variables included in the
study on financial development are given as in Table 1;

Table: 1
Expected and Actual Signs of Variables on Financial Development
Variables Expected Impact of Variables on Financial Development Actual Effect of Variables on Financial Development
Workers’ Remittance (-), (+) and insignificant (+)
GDP per capita (+) and insignificant (+)
Interest Rate (-), (+) and insignificant insignificant
Inflation (-) and insignificant ()

The studies, which used the model we employed here, found contradictory results
regarding the impact of workers’ remittances on financial development as portrayed in the
literature review above. The unique features of a country or country groups are determining
in obtaining these contradictory findings. However, we predicted a positive impact of
remittances on financial development or a statistically insignificant effect on Turkey. The
low level of remittances in quantity, especially recently, and the lower share of remittances
in total foreign exchange reserves in the whole banking system were determining factors
while constructing the hypothesis.

A vital factor to be considered while running the model is the impact of economic
growth on financial development. The general understanding is that economic growth
increases financial development. In this context, as Robinson (1952) emphasized in her
demand-following hypothesis, the development of the real sector in the country increases
the need for the financial system, and this need leads to financial development. On the other
hand, it is difficult to affirm a net effect of interest rate on domestic credit to the private
sector by banks, which is an indicator of financial development in the model, because rising
interest rates affect credit supply and demand in different directions. The effect of interest
rate was found statistically insignificant in our study. Therefore, as Chowdhury (2011)
emphasized, the impact of interest on financial development varies by country. When we
consider the effect of high inflation in Turkey, we see inflation is expected to affect financial
development negatively. In this sense, as Boyd et al. (2001) emphasized, rising inflation
decreases real benefit from investment in financial assets. Then this decrease leads to
fluctuations in the supply of and demand for financial assets and thus adversely affects the
financial system.

The ARDL bounds test method used in this study does not require all series to be |
(0) or I (1). On the other hand, ARDL ensures that the long-term coefficients are consistent
and unbiased. The error correction model can be calculated from ARDL, and it can be
determined how long the imbalances that occur in the short term are eliminated in the long
term (Pekmezci & Karayel, 2018; Yamak & Korkmaz, 2007). In the ARDL bounds test, the
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Unrestricted Error Correction Model is established firstly. The model is adapted to our study
as follows:

ALFIN; = Bo + X1, B1i ALFIN,_; + 3 B2i ALREM,_; + Xi_o B3; ALGDP_; +
Mo Bai ALINT,_; + Y7-o Bsi ALINF,_; + B¢LFIN;_1 + B;LREM;_1 + BgLGDP,_; +
BoLINT;—y + B1oLINFy_1 + uy 2

In equation (2), q, k, I, m, n indicates the optimal lag lengths, and u; is the error term.
Equation (3) shows the error correction model. The model reveals whether these deviations
disappear if the series acting together in the long run and deviate from the balance in the
short run. The model reveals that if the deviations disappear, it converges to the long-term
equilibrium value again in how long it takes. In addition, the error correction term coefficient
(o) indicates the convergence speed of the series to the equilibrium value. The fact that the
error correction term (w) coefficient is positive indicates that the effect of the shock on one
of the series is not extinguished, and the series has moved away from its equilibrium value.
However, the fact that this term is negative and statistically significant indicates that the
deviations occurring in the short term between the series acting together disappear in the
long-term, and the series converges to the long-term equilibrium value again (Tar1, 2011).
The error correction model is as follows:

ALFIN, = By + X, B1i ALFIN,_; + X Boi ALREM,_; + Xi_o B3 ALGDP,_; +
X0 Bai ALINT,_; + ¥l Bs; ALINF,_; + WECM,_q + & (3)

In equation (3) wECM,_, that refers to the error correction term, is the lagged error
correction term obtained from the long-run equilibrium relationship.

As the first step of the ARDL cointegration method, F-statistics or Wald statistics are
used for testing the significance of the bounds test. The bounds test indicates whether there
is cointegration between series. Ho hypothesis for the bounds test indicates no cointegration,
which means that the coefficients together are insignificant. The hypothesis established for
the bounds test is as follows:

Ho: e =P7=Bs =Bg = P10 =0 4)

Hy:Be # B7 # Bg # By # P10 # 0 (5)

5. Empirical Result

In the empirical analysis, Augmented Dickey-Fuller (ADF) and Phillips Perron (PP)
unit root tests were used first to determine the stationarity of the series, and the results are

presented in Table 2. For ADF and PP unit root tests, the Ho hypothesis indicates a unit root
in the series.

In Table 2, according to ADF and PP unit root tests, all variables are not stable at
different levels. When the first difference of all variables is taken, it is seen that the series
are statistically significant at the 1% significance level. Hence, the Ho hypothesis was
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rejected. That is, all series do not contain the unit root at the first difference; thus, the series
is stationary in the first difference.

Table: 2
ADF and PP Unit Root Test Results
ADF PP
Level 1st difference Level 1st difference

Variables Intercept Intercept + Trend Intercept Intercept Intercept + Trend Intercept
LFIN 0.11320[0] -1.6644[4] -4.8698*[0] -0.1260[2] -1.4651[4] -4.7770%[7]
LREM -0.2094[0] -2.4344[1] -4.9116*[0] -0.4016[2] -1.9627[2] -4.6971*[6]
LGDP 0.4030[0] -2.1406[0] -6.3714*[0] 0.4414[3] -2.2067[1] -6.3692*[2]
LINT -2.3188[6] -1.9676[0] -5.4588*[0] -1.5025[3] -1.9676[0] -5.4270*%[2]
LINF -1.1799[0] -1.5787[4] -5.8688*[0] -1.2622[3] -1.9964[5] -5.8483*[7]

1% -3.5847 -4.1985 -3.5885 -3.5847 -4.1756 -3.5885

Test critical values: 5% -2.9281 -3.5236 -2.9297 -2.9281 -3.5130 -2.9297

10% -2.6022 -3.1929 -2.6030 -2.6022 -3.1868 -2.6030

Notes: In the ADF unit root test, the maximum lag length is taken as 9. The values in [ ] indicate the optimal lag
length using the Akaike information criterion. In the PP test, the optimal lag length is determined by Barlett Kernel
(default) the spectral estimation method and Newey-West Bandwith (automatic selection). Values in [ ] represent
the bandwidth which was determined using the Newey-West Criterion. *, ** *** indicates at 1%, 5%, 10%
significance levels, respectively.

In addition to traditional unit root tests, Zivot-Andrews (1992) unit root test was used
to examine whether there were any structural breaks in the series. Model A allows a
structural break in constant; Model B allows a structural break in trend; Model C allows
structural break in constant and trend. In the Zivot-Andrews unit root test with a structural
break, the null hypothesis is that the series contains a unit root without a structural break.
The alternative hypothesis is that the series is stationary with a single break. Zivot-Andrews
unit root test results are given in Table 3.

Table: 3
Zivot-Andrews Unit Root Test Results
Variables Model A Model B Model C
LFIN -3.343 [1] (2005) -4.313*** [1] (2003) -4.920%** [1] (1998)
LREM -5.252**[1] (2002) -3.890 [1] (1995) -6.340* [1] (2002)
LGDP -3.286 [0] (2011) -3.401 [0] (1981) -3.519 [0] (1999)
LINT -3.671 [0] (2002) -3.109 [0] (1981) -2.274 [0] (1982)
LINF -4.864** [0] (2003) -2.072 [0] (1989) -3.879 [0] (2003)
1% -5.34 -4.93 -5.57
Test critical values: 5% -4.80 -4.42 -5.08
10% -4.58 -4.11 -4.82

Akaike information criterion was used. [ | shows the optimal lag length, and () indicates the break date. *, **, ***
indicates at 1%, 5%, 10% significance levels, respectively.

According to the Zivot-Andrews unit root test results, the null hypothesis is rejected
in Model B and Model C for the variable LFIN, because the test statistic is greater than the
critical value at the 10% significance level. Therefore, being greater than the critical value
indicates that the series is stationary with a single break at the 10% significance level. For
the variable LREM, the null hypothesis is rejected at the 5% significance level in Model A
and the 1% significance level in Model C, since the calculated test statistic is greater than
the critical value, and it is concluded that the series is stationary with a single break. For
LGDP and LINT variables, the null hypothesis cannot be rejected since the test statistics are
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not greater than the critical values in any model. Therefore, the series contains a unit root
without a structural break. On the other hand, the LINF variable is stationary with a single
break only according to the Model A results.

When looking at the breakup dates for workers’ remittances, 2002 is seen as the date
of breakup in both Model A and Model C. The most important reason for the breakup in this
year is the classification change in the balance of payments, and because of the new
calculation method, remittances are found to be 2/3 incomplete (Artukoglu, 2005). When
looking at the breakup dates of the financial development variable, it is seen that the years
1998 and 2003 come to the fore. The breakup in 1998 was based on the economic crises of
South East Asia and Russia in 1997-1998. The Iraq War, which broke out at the beginning
of 2003, was a determinant in the contraction in credit supply and demand this year due to
the uncertainties it caused. The crises in this period decreased the loans given to the private
sector due to the contraction in the real sector and the decrease in demand.

The method giving the smallest information criterion value was chosen to determine
the optimal lag length. Since it gives the smallest value and the results, the Akaike
information criterion was chosen. The findings are presented in Table 4.

Table: 4
Selection of Information Criteria
Information Criteria Value
Akaike -1.925
Schwarz -1.214
Hannan-Quinn -1.666
Durbin-Watson 2.212

After determining which information criteria to use in determining the optimum lag
length, the ARDL bounds test was used for the cointegration relationship between the
variables. The bounds test results are given in Table 5 according to the sample size.

Table: 5
The ARDL Bounds Test
Test Statistic [ Value [ [ [ Kk |
F-statistic | 5.44 | | | 4 |
Significance
n=45 n=1000 n=45 n=1000
10% 2.40 2.2 3.35 3.09
5% 2.85 2.56 391 3.49
1% 3.89 3.29 3.35 4.37

In the ARDL bounds test results, the calculated F-statistic value is less than the
critical value, i.e., there is no cointegration relationship between the series. If the F-statistic
value is greater than the critical value, it is concluded that there is a cointegration relationship
between the variables. If the sample size is asymptotically 1000, the calculated F test statistic
is greater than the lower and upper limit values at the 1% significance level; therefore, the
Ho hypothesis indicates that there is no cointegration and is rejected. If the sample size is
taken as 45, it is seen that there is a cointegration relationship between the series at the 5%
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significance level. According to the results of the bounds test, the F-statistic value is greater
than the bounds values, and Ho is rejected. It is concluded that there is a cointegration
relationship between the variables. After determining the cointegration relationship, long-
run relationships between variables were analysed, and the results are presented in Table 6.

Table: 6
ARDL (5,0, 1, 5, 1) Long-Run Coefficients
Variable Coefficient Std. Error t-Statistic Prob.
LREM 0.2531 0.1105 2.28 0.0314
LGDP 1.5795 0.2653 5.95 0.0000
LINT -0.1502 0.1167 -1.28 0.2103
LINF -0.2564 0.1485 -1.72 0.0971
C -9.7102 2.1988 -4.41 0.0002

According to ARDL (5, 0, 1, 5, 1) long-run estimation results, there is a statistically
significant and positive relationship between financial development and remittances at the
level of 5% significance. Accordingly, a 1% increase in remittances increases financial
development by 0.25%. Also, there is a statistically significant and positive relationship
between GDP per capita and financial development at a level of 1% significance; that is, a
1% increase in GDP per capita increases financial development by 1.57%. There is a
statistically significant and negative relationship between inflation and financial
development that exists at a level of 10% significance. Accordingly, a 1% increase in
inflation reduces financial development by 0.25%. There is no statistically significant
relationship between the interest rate and financial development.

In Table 7, the Error Correction model results are presented. Accordingly, there is no
autocorrelation and heteroscedasticity in the model.

Table: 7
Error Correction Model Results
Variable Coefficient Std. Error t-Statistic Prob.
D(LFIN(-1)) 0.1351 0.1137 1.18 0.2465
D(LFIN (-2)) -0.1059 0.1262 -0.83 0.4098
D(LFIN (-3)) -0.1923 0.1226 -1.56 0.1297
D(LFIN (-4)) 0.3912 0.1054 3.71 0.0011
D(LGDP) 2.5116 0.3607 6.96 0.000
D(LINT) -0.1502 0.0674 -2.22 0.0357
D(LINT(-1)) 0.3238 0.0674 4.80 0.0001
D(LINT (-2)) 0.1516 0.0608 2.49 0.0199
D(LINT (-3)) 0.1898 0.0629 3.01 0.0060
D(LINT (-4)) 0.0823 0.0520 158 0.1265
D(LINF) 0.0392 0.0592 0.66 0.5141
ECM(-1) -0.5362 0.0853 -6.28 0.0000
Diagnostics Tests
Test statistics Prob
R-squared 0.78
Durbin-Watson statistic 2.21
F-statistic 4.6020 0.0004
Breusch-Godfrey LM 0.90 0.3526
Ramsey Test [ 0.85 0.3989
Jargue-Bera Normality Test 4.55 0.1027
Breusch-Pagan Test 1.46 0.1929
ARCH 0.02 0.8738
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According to the Error Correction Model, the error correction coefficient (ECM-1) is
negative and statistically significant, as expected. The deviations occurring in the short term
among the series that move together in the long run disappear, and all series converge back
to the long-term equilibrium value. In addition, deviations that occur in the short term
disappear after about two periods.

CUSUM and CUSUMSQ graphs were used to determine whether the model
coefficients are stable or not, and results are presented in Figure 3. Accordingly, CUSUM
and CUSUMSQ statistics indicate that the coefficients are stable in the ARDL bounds testing
approach.

Figure: 3
Plots of CUSUM and CUSUMSAQ Statistics for Coefficient Stability
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6. Conclusion

International workers’ remittances enable both low-income households to access the
financial system and increase the number of loanable funds by increasing the number of
financial resources. The amount of loanable funds positively affects financial development
when used in productive areas. The level of financial development affects not only the
financial markets but also the national economy in many aspects, such as portfolio
investments, foreign direct investments, consumption, and employment. In this context,
considering the determining role of financial development on the national economy, the role
of international remittances in the financial system is multifaceted.

The impact of international remittances on financial markets occurs through different
channels. These channels can be expressed as follows: (i) Providing ease of access to funds;
(ii) Acting as an automatic stabilizer to prevent crises from deepening during a recession;
(iii) Increasing financial participation by integrating the rural population who has problems
accessing the financial system; and (iv) Increasing the number of loanable funds by being
both a stable foreign resource and a component of loan supply. However, these positive
results are possible only if international remittances remain within the financial system. In
contrast, in the case of the following, the positive effects of remittances would weaken. The
use of remittances for consumption, the underdevelopment of the financial system, the low
prevalence of the financial system, the problem of trust in the financial system, and finally,
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the tendency toward unofficial transfer methods because of the high cost of financial
transfers are the main factors in the weakening. Within this framework, lower transaction
costs of international remittances and simplification of regulations would motivate
international remittances to be transferred and kept in the financial system. Considering the
insufficient resources of developing countries, we see that international remittances are
critical in the national financial system.

In this study, the effect of international workers’ remittances on the Turkish financial
system for the period of 1974-2019 was analysed using the ARDL bounds test. In addition
to remittances, GDP per capita, interest rate, and inflation are also used as explanatory
variables in the analysis. The findings indicate that international workers’ remittances affect
financial development positively. However, it is found that this effect is small. The low level
of this effect can be partly attributed to the decrease of remittances after 2000 in Turkey.
The measures taken to ensure financial stability in 2002 and afterward led to the
strengthening of the financial system. It is seen that structural reforms were more
determinant in developing the financial system than to immigrants. Therefore, the share of
remittances in the national economy determines whether the impact is strong or weak. For
example, Bugamelli and Paterno (2009) argued that the contribution of remittances to the
financial system is much stronger when remittances have a 3%-4% of GDP. In Turkey,
especially recently, this ratio was realized but at a low level.

On the other hand, the effects of other explanatory variables on financial development
are consistent with the findings in the literature. While economic growth positively affects
financial development, the effect of interest rate on financial development is statistically
insignificant. Chowdhury (2011) emphasizes the impact of interest rates on financial
development differs between countries. Our analysis indicates that inflation negatively
affects financial development. According to Boyd et al., (2001), increasing inflation
decreases real income from investment in financial assets; and then leads to fluctuations in
the supply of and demand for financial assets adversely affecting the financial system.

Integrating remittances into the financial system is important for the effectiveness of
the financial system. Because remittances are more stable than foreign direct and portfolio
investments into the financial system, especially in Turkey, which has frequently faced
exchange rate crises, remittances should be turned into an important policy tool in
strengthening the financial system.

In this context, we can list the policies that can be used to integrate remittances into
the financial system as follows: i) Focusing on structural reforms that will enable immigrants
to integrate deposits into the banking system, ii) Ensuring financial stability and thus
establish trust in the banking system, iii) Implementing a different interest policy to attract
remittances into the country, iv) Minimizing banking costs, v) Facilitating remittance flows
by promoting market-friendly regulations.
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This paper explores the relationship between the Turkish fiscal and current account balances
with quarterly data spanning through 2006:1-2020:2 and adopting residual-based Fourier cointegration
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Oz
Bu calisma, Tirkiye’nin biitge dengesi ile cari islemler dengesi arasindaki iligkiyi, 2006:1-
2020:2 donemine iliskin ti¢ aylik verileri kullanarak ve kalinti temelli Fourier esbiitiinlesme (ya da
Fourier Engle-Granger, FEG) ve Fourier Granger nedensellik yaklasimlarini benimseyerek
kesfetmektedir. FEG tahminlerinden elde edilen sonuglar, biitge ve cari islemler dengesinin serilerdeki
yumusak yapisal kirilmalar altinda esbiitiinlesik oldugunu gostermektedir. Daha agik bir anlatimla;
mali dengedeki bir iyilesme, cari iglemler dengesinde de bir diizelmeye neden olmaktadir ki; bu bulgu,

ikiz agik hipotezinin gegerliligini desteklemektedir. Saglamlik (robustness) sinamasi amaci giidiilerek,
bir Fourier Granger nedensellik analizi de yiiriitiilmiistiir. Ondan elde edilen bulgular ile FEG testinden

This article is produced from the author s master s thesis titled “The Twin Deficits Phenomenon: Evidence from
Turkey” (dissertation number: 145368). The empirical analyses of the original thesis, which was accepted
unanimously in 2004, are enhanced in this paper by adopting the most recent developments in cointegration
and causality procedures and employing the most up-to-date data set. For this reason, the empirical findings of
this study are different from those of the original thesis.

Bu makale, yazarin "Ikiz A¢tk Olgusu ve Tiirkiye Acisindan Degerlendirilmesi” baslikli yiiksek lisans tezinden
(vayin no: 145368) tiiretilmistiv. 2004 yilinda oybirligi ile kabul edilen ilgili yiiksek lisans tezinin ampirik
analizleri bu ¢alismada, esbiitiinlesme ve nedensellik yontemlerindeki en yeni gelismeler benimsenerek ve en
giincel veri seti kullamilarak yeniden yapilmisti. Bu nedenle, bu c¢alismamn ampirik bulgular: orijinal
tezdekilerle farklilik gostermektedir.
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elde edilenler tutarhidir, $6yle ki; mali dengeden cari islemler dengesine dogru tek yonlii bir nedensellik
iliskisinin varligi, yumusak yapisal degisimler altinda tespit edilmistir.

Anahtar Sozciikler . Ikiz Acik Hipotezi, Kalint1 Temelli Fourier Esbiitiinlesme, Fourier
Granger Nedensellik.

1. Introduction

1.1. Theoretical Framework

The academics and even the layperson in the US were reckoning that the policy
makers of the Reagan government in the early 1980s might be blamed for the skyrocketing
current account or trade deficits due to the administration’s generous expenditures which led
to record federal budget deficits. As noted by Feldstein (1992), these two deficits were then
regarded as “Siamese twins” in the US, which are impossible to be separated from each
other. The leading studies investigating the twin deficit hypothesis (TDH, henceforth)
generally deal with the US data, since the core of the debate was the US’ chronic budget
deficits which may be the reason behind the worsening current account or trade balance (see,
McKinnon, 1980; Laney, 1984; Summers, 1986; Gordon, 1986; Miller & Russek, 1989;
McKinnon, 1990; Abell, 1990, among others). These studies mostly report strong empirical
support for the existence of the twin deficits.

Twin deficits are associated with each other depending on two linkages. The first link
considers the Mundell-Fleming model which presumes perfect capital mobility under
flexible exchange rate regime. In this framework, a rise in fiscal deficits due to increased
expenditures generates an increase in domestic interest rates which triggers an inflow of
capital which would appreciate the domestic currency. The appreciated domestic currency
encourages imports and deters exports, which in turn deteriorates the current account or trade
balance. These developments will be the case under the fixed exchange rate system as well,
because the fiscal incentive under a fixed rate system would increase domestic real income
which successively deteriorates the external balance (see, Salvatore, 2006; Anoruo &
Ramchander, 1998). The latter connection is put by the Keynesian absorption framework. It
postulates that an increase in fiscal expenditures stimulates domestic absorption and imports,
a development that gives rise to a worsening current or trade account.

Another theoretical contribution closely related to the twin deficits literature is made
by Feldstein and Horioka (1980). Their findings suggest that there is a strong correlation
between the national savings and domestic investments in the OECD countries. This finding
was interpreted by Feldstein and Horioka (1980), Feldstein (1983), and Feldstein and
Bacchetta (1989) as an evidence for the existence of low degree of long-term capital mobility
at the international level. The finding that a co-movement exists between national savings
and domestic investments was met by harsh criticism, because it contradicts the expected
impacts of enhanced deregulations as well as integration accomplished until that time in the
global financial markets (see Tobin, 1983; Murphy, 1984; Obstfeld, 1986; Frankel &
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MacArthur, 1988; Frankel, 1991; Baxter & Crucini, 1993; and more recently Levy, 2000).
The “Feldstein-Horioka puzzle”, which is also referred to as “the mother of all puzzles” by
Obstfeld and Rogoff (2000), entails that the twin deficits would not coexist due to low degree
of capital mobility. However, Helliwell (1990) noted that TDH may hold true as long as the
causality running from national savings to domestic investments is accounted for by interest
rates. In that case, an increased budget deficit may bring about a worsening external balance,
contingent on the condition that the escalated interest rates stimulate the overvaluation of
the domestic currency.

Barro (1974; 1989), puts forward that an increase in the budget deficits would leave
the current account or trade balance unscathed on the grounds that the agents are wise
enough to predict that a tax reduction made by the government today would bring extra taxes
levied on the consumers tomorrow. For this reason, the consumers do not take the tax cut,
namely the increase in their real income seriously and thus they do not increase their imports,
but they save instead to meet the future taxes. Those farsighted agents lead to the
disappearance of the connection between the budget and the current account balance. This
theoretical justification is known as the Ricardian equivalence hypothesis (REH,
henceforth).

More recently, Kim and Roubini (2008) discovered a paradoxical aspect of the US
current account and fiscal balance data. They proved that the relationship between the US’
fiscal and current account deficits is not uniform between 1980 and 2004. Instead of a co-
movement, a divergence between the twins, i.e. the twin divergence hypothesis (TDiH), may
also be the case when the main driver of the two deficits is an output shock. To put it more
precisely, the budget balance is pro-cyclical whereas the current account balance is counter-
cyclical in the face of an output or a productivity shock. Kim and Roubini (2008) note also
that even the exogenous fiscal deficit shocks generate an improvement in the current
account, an outcome verifying the unusual TDiH.

Summers (1988) is another pioneering paper that found a converse causality running
from the current account deficit to the fiscal imbalance, which is referred to as the current
account targeting hypothesis (CATH). This correlation depends on the idea that a slower
economic performance is brought about by enlarging current account deficits, which also
generates a deteriorated fiscal balance by lowering tax revenues and increasing government
expenditures.

1.2. Review of the Empirical Literature

As noted above the leading studies mostly report supportive empirical evidence for
the existence of the traditional TDH (see, Summers, 1986; Darrat, 1988; Abell, 1990; Zietiz
& Pemberton, 1990; Bachman, 1992; Kasa, 1994; Vamvoukas, 1999; Normandin, 1999;
Piersanti, 2000; Cavallo, 2005; and Salvatore, 2006, among others). On the contrary, there
are numerous studies that demonstrate the validity of a disconnection between the two
deficits, i.e. the REH, for different countries and/or country groups by employing time series
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or panel data methodologies (see Miller & Russek, 1989; Andersen, 1990; Dewald & Ulan,
1990; Enders & Lee, 1990; Kim, 1995; Kaufmann, Scharler, Winckler, 2002; and Algieri,
2013, among others). Besides, Kim and Roubini (2008) illustrated an unusual relationship
that characterizes the US data, the TDiH. Similarly, Ahmad, Aworinde and Martin (2015)
found evidence in favor of the TDiH, along with the TDH, for selected African economies.
As mentioned previously, there also exist empirical studies which report a reverse
relationship where the current account deficit is the cause and the fiscal deficit is the result,
i.e. the CATH (see, Summers, 1988; Anoruo & Ramchander, 1998; Khalid & Guan, 1999;
Kim & Kim, 2006; Marinheiro, 2008; and Stiglitz, 2010).

1.3. Significance of the Research Question in terms of Turkey

Turkey, beyond doubt, has shown a great deal of progress in fulfilling liberalization
both in finance and trade following the 1980s, which in turn added to its openness at the
international level. As a small “more open” economy, Turkey takes full advantage of the
merits, but at the same time faces the snares associated with its integration into the global
markets. In addition to being open, Turkey is considered also a developing nation. Financial
liberalization enabled Turkey to reach to the international funds easily to finance its
economic growth and development, while making it more prone to negative shocks which
result from the cross-country spillovers of economic crises. For instance, despite the fact
that the recent global financial crisis which broke out in 2008 did not hit Turkey hard, a
sharp deterioration in the fiscal balance between 2008:3 and 2011:2 is conspicuous in Figure
1 below. A similar pattern is the case also for the external balance, since it suffers from
deficits following the crisis, namely between 2010:1 and 2012:2. Taking the picture depicted
in Figure 1 into consideration, one may think that the steep rises in both budget and current
account deficits will probably get even worse following 2020:2 due to a relentlessly
devastating global economic crisis triggered by the Covid-19 pandemic. The tendency of the
fiscal discipline to disappear during bad times can be ascribed to the government’s role in
stimulating the economic activity by extra expenditures combined with falling tax revenues
due to the economic downturn. And the justification for the deterioration in the current
account balance may well be the dwindling international demand.

However, Turkey’s inveterate budget and external imbalances cannot be explained
solely by global factors. Turkey’s own peculiar reasons also fuel the budget deficits-the
ongoing need to spend on infrastructure; general and local elections held frequently; and
importantly, the deep-seated generous fiscal policy praxis to name a few. As for the flip side
of the coin, the ever-rising necessity to import energy, raw materials, and intermediate
products; sluggish exports; and noticeably skittish exchange rates can be counted among the
typical reasons behind the Turkish current account imbalances. It stands to reason therefore,
that the potential theoretical connections between the deficit duo of Turkey should be
investigated via formal testing methodologies so as to propose the most appropriate policy
steps.
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1.4. Motivation and Novelty of the Study

The apparent inconclusiveness in the literature is attributed to the lack of
nonlinearities in the empirical procedures adopted thus far. This criticism is put forward by
Bagnai (2006) and supported by Daly and Siddiki (2009); Rafiq (2010); Holmes (2011);
Trachanas and Katrakilidis (2013); Ahmad, Aworinde and Martin (2015); and most recently
by Bilman and Karaoglan (2020). Following these contributions, this paper postulates also
that the relationship between the fiscal and current account balance can best be modelled by
a nonlinear perspective which takes into account the structural breaks that represent the true
behavior of macroeconomic data. For this reason, this study explores the association
between Turkish fiscal and current account balance by employing residual-based Fourier
cointegration and Fourier Granger causality methods, initially introduced by Yilanc1 (2019),
and Enders and Jones (2016), respectively. The empirical techniques conducted in this study
are superior to those with linear settings as they consider structural breaks of indefinite
number and form, a specification which enables them to better portray the actual
relationships between macroeconomic series such as those employed here. As far as the
author of this study is concerned, there appears to be no prior paper that follows cointegration
and causality analyses which rely on Fourier series approximation in the investigation of the
TDH.

In other words, novelty of the findings from this article can be accredited to the
empirical methodologies adopted. Fourier-type cointegration and causality tests serve as a
robustness check for the parameter estimates since they allow for a comparison between the
findings from two distinct yet mathematically and statistically consistent time series
procedures. Furthermore, | also applied the linear (conventional) causality test along with
its nonlinear (Fourier-type) counterpart to prove that the nonlinear approach has a better
specification which can capture the true causality between the fiscal and external balances
of Turkey under smooth structural breaks, an exercise that acts as a further robustness
testing. The rest of the study is organized as follows: Second section presents the data and
the empirical procedures. Third section shows and interprets the empirical findings and
finally, the fourth section concludes and puts economic policy suggestions.

2. Data and the Empirical Methodology
2.1. Data

This paper investigates the relationship between the government budget balance (BB)
and the current account balance (CA) of Turkey by using quarterly data covering the period
2006:1 and 2020:2 and employing residual-based Fourier cointegration and Fourier Granger
causality tests. CA and BB series are gathered from the online database of the Central Bank
of the Republic of Turkey (EVDS). CA and BB series are calculated respectively as the
current account balance and the budget balance divided by the GDP. Budget balance is taken
as the revenues minus expenditures, meaning that an increase in BB series represents an
improvement in the government budget. Similarly, a rise in CA series implies the
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amelioration of external balance. Descriptive statistics and the time plots for individual
series are presented in Table 1 and Figure 1, respectively.

Table: 1
Descriptive Statistics for CA and BB Series
cA BB
Mean 0.005577 -0.020389
Median 0.002469 -0.019387
Maximum 0.087732 0.029853
Minimum -0.054251 -0.095461
Std. Dev. 0.029034 0.022499
Skewness 0.930951 -0.624804
Kurtosis 4.121209 4.454534
Observations 58 58
Source: Computed by the author:
Figure: 1

Time Plots for CA and BB Series
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What is prominent in Figure 1 is that the BB series is characterized by deficits almost
throughout the entire sample period. And, what’s more, CA series suffers also from an
unstable course where surpluses are followed by deficits repeatedly. Depending on this
initial visual inspection, one can deduce that there may exist a statistically genuine co-
movement between the fiscal and external imbalances in Turkey. The empirical validity of
a potential reciprocity between BB and CA series is explored in the following sections by
formal econometric procedures.

2.2. Empirical Methodology
2.2.1. Unit Root Testing

Before making an analysis to examine the relationship between any two series, time
series properties of those individual series should be determined by formal unit root tests.
Stationarity is one of the most important issues in time series econometrics, since the
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regressions established with non-stationary series may lead to spurious, thus unreliable
results. Yule (1926) is the first study which pointed out that pitfall long ago and labelled it
as spurious regression, where one random walk process is regressed on another. The R-
squared and the coefficient estimates of the model are no more dependable since the t-
statistic values are biased in case of a spurious relationship. Granger and Newbold (1974),
Phillips (1986) and Durlauf and Phillips (1986) also tested formally for spurious regressions.
This study performs the Augmented Dickey-Fuller (ADF) unit root test, introduced by
Dickey and Fuller (1979), to check the integration order, namely the unit root structure of
CA and BB series. ADF test tests the null of non-stationarity against the alternative of
stationarity.

2.2.2. Residual-Based Cointegration Analysis with a Fourier Series
Approximation

The cointegration method, initially developed by the trailblazing studies by Hendry
(1986), Granger (1986), and Engle and Granger (1987), proposes modelling the stationary
relationship among the two or more nonstationary data series while still keeping the valuable
long-run information which otherwise might have been lost by first differencing the series.
A long-run equilibrium relationship among the series evidences that these series are
cointegrated, namely they possess a common trend. If two series prove to be cointegrated,
then a finding that there is no causality [in terms of Granger’s (1969) definition illustrated
below] between these two series in either direction would never be the case, meaning that at
least one unidirectional or bidirectional causality should exist. Moreover, as noted by Masih
and Masih (1996), a cointegration among the data series guarantees that the relationship is
not spurious, namely it is genuine. By taking advantage of these empirical suggestions, this
study adopts both the cointegration and Granger causality analyses to ensure that the
parameter estimates are robust.

A Fourier series approximation in a cointegration setting basically entails
superimposing Fourier series components into the conventional, i.e. Engle and Granger’s
(1987), cointegration equation. This approach is initially developed by Tsong et al. (2016)
and Banerjee et al. (2017). Following the earlier criticisms by Gregory and Hansen (1996)
and Hatemi-J (2008), Yilanci (2019) proposed a residual-based cointegration procedure
where smooth structural breaks of indefinite number and form are approximated via a
Fourier series component®. By so doing, Yilanct (2019) allows for unspecified type of
nonlinearities captured thanks to the trigonometric components embedded in the Fourier
series. His testing methodology commences with estimating Eq. (1).

Ye=d(@) +B'X; + & 1)

8 Gregory and Hansen (1996) and Hatemi-J (2008) are the prominent papers which criticize the conventional

Engle-Granger cointegration test for its lessened power due to the omission of structural changes. However,
Gregory and Hansen (1996) and Hatemi-J (2008) have a shortcoming in common that the number, form, and
exact point of the structural shifts are determined by presumption in their estimation framework.
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InEqg. 1),t =1,2,...,T. y, is ascalar regressand, and X, = (x1¢, X3¢, v+, Xpe)' 1S @
vector of regressors with (nx1) dimensions. ¢, is the error term. The following equation,
namely Eq. (2), represents a Fourier series with a single-frequency component. It is utilized
to approximate d(t), which is a deterministic function of ¢.

d(t) = 8y + vy sin ( ) + ¢, cos (2 Tkt) 2

In Eq. (2), &, stands for the deterministic component which has a constant with or
without a linear trend; T symbolizes the number of observations; and k represents the
optimal number of breaks, i.e. frequency, which minimizes the sum of squared residuals. ¢
is the time trend, and r is identical to 3.1416. In order for the Fourier series approximation
to be valid in a statistical sense, the parameter estimates for the trigonometric components,
namely y, and ¢, should prove to be non-zero and at the same time the F-statistic value for
Eq. (1) should imply significance. Otherwise, Fourier-type cointegration, or the Fourier
Engle-Granger (FEG) setting would yield to the conventional (linear) Engle-Granger
methodology. Eqg. (3) is obtained by substituting Eq. (2) into Eq. (1).

yt—60+ylsln( )+<p1 os( )+,8Xt+st ?3)

The next step requires applying an ADF test to the residuals obtained from Eq. (3).
This process is represented by Eq. (4) below. The null of no cointegration would be rejected
if the residual series proves to display stationarity.

Aé, = pé_q + 25):1 0; A& _; +u, (4)

In Eq. (4), u, is independently and identically distributed with zero mean and
variance o2. The test statistic 7 is calculated by Eq. (5).

TrEG = Sjﬁ) (5)
In the ratio shown in Eq. (5), p and se(p) stand for the ordinary least squares (OLS)
estimate of p and the standard error of p, respectively.

2.2.3. Granger Causality Tests

2.2.3.1. Conventional (Linear) Granger Causality Test

Having demonstrated by unit root tests that the variables under examination are
integrated of the same order, i.e. both series become stationary after first differencing
[y: and X, ~ I(1)], one can continue with the causality testing initially suggested by Granger
(1969). His testing routine, which depends on the simple logic that the two stationary and
zero mean series, namely y, and X,, are regressed on the lagged values of their own, is
presented by Eq (6). €, and n, represent uncorrelated white-noise disturbances.
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Xe=XTeiaiXe j+ X0 bjye_j +&
Ve = Xie1 X j + X diye_j +1; (6)
2.2.3.2. Fourier Granger Causality Test

Enders and Jones (2016) recommend utilizing a dummy in case of a non-smooth
structural change in order to determine the right point of the break. On the other hand, if the
break is smooth, one should follow a different stance. Enders and Jones (2016) employ
Gallant’s (1981) flexible Fourier series components illustrated by Eq. (7). Note that the idea
behind Eq. (7) is identical to the one used to write Eq. (2). They superimpose Eq. (7) into
the linear Granger causality setting, namely Eq. (6), to estimate the resulting Eq. (8).

d(t)=a¢+a; sm( ) + bic s(zn—kt) 7
=B+ b sm( ) + B, cos ( ) P 0y i+ X 8 Xei + &
and
=y, +n sm( ) + y,c os( ) + X Tty X oiXem +u (8)
3. Estimations and Their Inference

Time series features of the variables CA and BB are explored by ADF unit root tests,
the findings of which are shown in Table 2. According to the estimations depicted in Table
2, the two balances are proved to be integrated of order one, meaning that they both have a
unit root at the level. To put it another way, Table 2 evidences that the first differenced CA
and BB series no longer have a unit root, namely they become stationary.

Table: 2
ADF Unit Root Test Results

ADF Test Statistic
Variables Intercept Intercept and Trend
CcA -2.694665 [8] -3.288606 [8]
BB -2.177017 [4] -2.118151 [4]
ACA -3.585675t+ [8] -3.4988527 [8]
ABB -11.17234+1 [2] -11.05453+71 [2]

Note: Symbols 171 and 1 represent statistical significance at 1% and 5%, respectively. Values in brackets show the
lag length.

Having determined the unit root structures of the series, | proceeded by building the
residual-based cointegration setting with a Fourier series component. Two models, namely
Model I and Model 11, are tested to empirically investigate the entire theoretical relationships
between BB and CA, namely the TDH, REH, TDiH, and the CATH. More specifically,
Model I, where CA is the dependent and BB is the independent variable, tests for the TDH,
REH, and the TDiH; whereas Model 11, where the dependent and independent variables in
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Model | are interchanged, is constructed with the purpose to examine the CATH. The
findings from the estimations for Model | and Model Il are displayed below in Table 3.

The signs of the statistically significant coefficients for the regressors in the long-run
models help to determine the hypothesis that should be singled out as empirically valid,
having established that the findings from the FEG estimations (shown in Table 3) point to
the existence of a long-run equilibrium under smooth breaks. More specifically, if the sign
of the coefficient for BB in Model | proves to be positive, then the TDH turns out to be the
case for the Turkish data. However, if the sign is found to be negative, then the TDiH would
be empirically verified. Finally, in order for the REH to hold true, the parameter should turn
out to be zero or statistically insignificant. As for Model I, to claim that the CATH is the
case for Turkey, the significant parameter estimate for CA should have a positive sign. When
the recurrent deficits both in the government budget and the current account are considered
in a retrospective viewpoint, | expect that the sign of the estimated parameter for BB in
Model | would be positive, certifying that the TDH is the framework picturing the Turkish
data. Alternatively, a reversed relationship is likewise consistent with my expectations, as
long as it is confirmed by a significant and positive coefficient estimate for CA in Model I,
which implies the CATH.

Table: 3
Residual-Based Fourier Cointegration (FEG) Test Results
Models Freguency (k) SSR Test statistic for the model
Model I: CA, = 8, + 8,BB, + 8, sin (*2%) + &, cos (*) + w, 3 0.0344 -4.1147 [4]
Model Il: BB, = @, + a,CA, + a, sin (*2%) + a, cos () + u, 1 0.0256 -2.9577 [5]

Note: Values in brackets represent the optimal lag length selected depending on the Schwarz Information Criterion.
Symbols 1 and 17 stand for statistical significance at 5% and 1%, respectively. Critical values for T = 58, k = 3,
andn = 1 are -4.437 and -3.743 at 1% and 5% significance levels, respectively; whereas those for T = 58,k =1,
andn =1 are -4.906 and -4.302 at 1% and 5% significance levels, respectively.

As far as the findings reported in Table 3 are concerned, there appears to be a
cointegration relationship in Model I, running from BB to CA. In spite of that, there is no
evidence supporting the existence of a reversed cointegration illustrated by Model Il. This
means that the CATH is not empirically confirmed for Turkey. To sum up, these findings
suggest that there exists a long-run equilibrium between CA and BB, only when Model I is
the case. The next step involves running the long-run as well as the cointegration, i.e. short-
run, equations for Model 1. By so doing, the exact sigh and magnitude of the long-run impact
on CA of BB and the speed of adjustment to the long-run equilibrium are explored, which
are disclosed in Table 4 and Table 5, respectively.
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Table: 4
Long-Run Equation Estimation Results
Dependent variable: CA Model | - Dynamic OLS estimator
Independent variables Coefficients
c 0.013922111 (2.734751)
BB 0.40345317 (2.035529)
sin (2mkt/T) -0.0219951++ (-4.487472)
cos (2mkt/T) -0.009271++ (-2.247643)
R? 0.377096

Note: Values in parentheses represent t-statistics. Symbols 1, 11, and 117 stand for statistical significance at 10%,
5%, and 1%, respectively.

Table: 5
Cointegration (Short-Run) Equation Estimation Results
Dependent variable: ACA Model | - Dynamic OLS estimator
Independent variables Coefficients
4 0.000019 (0.007820)
ABB 0.78219177 (2.638495)
ECT -0.4078981+ (-2.163847)
R? 0.449902

Note: Values in parentheses represent t-statistics. Symbols 1, 11, and 111 stand for statistical significance at 10%,
5%, and 1%, respectively.

Table 4 illustrates the long-run coefficient estimates for Model | by the dynamic OLS
(DOLS) estimator*. The findings uncover that the TDH holds in Turkey with a significant
and positive coefficient estimate for BB, which amounts to 0.40. The trigonometric
components of the model are also statistically significant. The outcome from the short-run
estimations (displayed in Table 5) unveils that the finding of a long-run equilibrium for
Model I, which is established by the FEG test results, is acknowledged by the significant
and negative coefficient estimate for the error correction term (ECT), which is equal to -
0.40. This value implies the percentage point by which the long-run disequilibrium in CA
series is cleared each quarter. The ECT is a short-run adjustment parameter, but since it is
extracted from the long-run equation as the lagged residuals, it comprises the long-run
information. Though, the short-run parameter estimates for ABB, which adds up to 0.78, is
as well statistically significant, the TDH, just like many other macroeconomic theories, does
not put anything regarding the short term. In light of these findings, one can infer that a 1%
rise in the fiscal balance brings about a 0.40% increase, namely an improvement, in the
current account balance in Turkey. This implies that the reason behind the obstinate external
imbalance is proved to be the equally stubborn fiscal deficits in Turkey.

Since, the findings revealed that there is a cointegration between CA and BB in
Model I, there should also exist at least one causal relationship (in the Granger sense)
between the two balances, which can either be unidirectional or bidirectional. For this

4 The DOLS estimator is originally suggested by Stock and Watson (1993). It is a parametric method that

incorporates the lags and leads of the differenced independent variable(s) into the equations so as to overcome
the problems of simultaneity and small sample bias. The methodology is quite similar to those developed by
Phillips and Loretan (1991) and Saikkonen (1991), however it is easier to estimate and interpret compared to
these two earlier procedures.
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reason, as stated above, Granger causality tests are performed for robustness check purposes.
Both linear and Fourier-type causality tests are applied to the data set to compare the findings
shown in Table 6.

Table: 6
Conventional and Fourier-Type Granger Causality Test Results
Wald . Optimal Optimal Frequency
Procedure Null Statistic Probability Lag Length Number (k)
. . . ACA #> ABB 6.279 0.0988 3 -
Linear (conventional) Granger (1969) causality ABB %5 ACA 15384 0.0015 3
Fourier Granger Causality ACA #> ABB 6.631 0.106 3 2
Nonlinear (Single Freguency) ABB #> ACA 14.771 0.005 3 2
(Enders & Jones, 2016) Fourier Granger Causality ACA #> ABB 4.756 0.214 3 3
(Cumulative Frequency) ABB #> ACA 12.019 0.012 3 3

Note: Probability values for Fourier Granger causality tests are determined by 10000 bootstrap replications. A #
> B represents the null of “A does not Granger cause B .

According to the findings shown in Table 6, there is a two-way causality between the
CA and BB series, as far as the result of the linear Granger causality test is concerned. On
the other hand, the findings from the Fourier Granger causality test unearth that there exists
only a one-way causality running from the fiscal balance to the external balance under
smooth structural breaks, a finding acknowledging that the two balances are twins. This
finding parallels that from the FEG cointegration framework, which also supported the
validity of the TDH in Turkey. The compromise between the findings from the FEG
cointegration and Fourier causality tests evidence that robust parameters are obtained from
the estimations. The justification for the disagreement between the findings from the linear
and Fourier-type causality specifications is that the first approach is not designed to capture
the nonlinearities caused by the structural changes in the data, whereas the latter test detects
only the genuine causality under the existence of smooth structural changes.

4. Conclusion and Policy Recommendations

The academics have been bringing the association between the budget and the current
account balances to the governments’ attention, ever since the early 1980s when they
detected that these balances suffer from deficits simultaneously. The leading researchers
focused primarily on the US data, since the budget and the current account deficits were
climbing concurrently then in the US, which led the scholars, and even the non-professionals
to think that the two imbalances may be “twins”.

There are certain approaches depicting the relationship between the fiscal and current
account balances. The first approach, the twin deficit hypothesis (TDH), claims by relying
on the Mundell-Fleming framework that the reason for the deepening current account deficit
is the expanding budget deficit. The second hypothesis is the Ricardian equivalence
hypothesis (REH), which puts forward that the link between the two balances is broken due
to the existence of foresighted agents. Thirdly, the twin divergence hypothesis (TDiH)
suggests that a growing budget deficit leads to an improvement in the current account,
instead of a worsening. There is also a fourth hypothesis which illustrates a reversed
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relationship. According to this view, labelled the current account targeting hypothesis
(CATH), an improving current account is the cause for a surplus in the government budget.

This study investigates the linkage between the Turkish budget and current account
balances by utilizing quarterly data covering the period 2006:1 and 2020:2 and adopting
residual-based Fourier cointegration and Fourier Granger causality techniques. This study is
motivated by the fact that the empirical literature on the TDH and other theoretical settings
is quite mixed even for similar countries or country groups or for overlapping data. There is
a consensus in the literature that the reason for this ambiguity in the findings is that the
empirical studies conducted thus far generally made light of the nonlinearities that the data
may include. By following this criticism, the present study adopts cointegration and Granger
causality procedures which are predicated on a flexible Fourier series approximation. More
specifically, the residual-based Fourier cointegration (or FEG) and the Fourier causality
approaches consider nonlinearities that stem from structural changes of unknown number
and form thanks to their trigonometric components. That is, these techniques allow for
nonlinearities without imposing any presumption on the exact shape, number, or point of the
structural break(s). As far as the author is concerned, the novelty of the empirical findings
from this paper can be attributed to the fact that there does not exist any previous study
which employs residual-based cointegration and causality tests with flexible Fourier series
components in the investigation of the TDH. This mixed methodology serves as a robustness
check for the parameter estimates, which adds to reliability and originality of the findings.

The findings from the cointegration analysis suggest that a long-run equilibrium
exists between the current account balance (CA) and the budget balance (BB) in the context
of Model I, where the first is the dependent and the latter is the independent variable.
Besides, no evidence is found in support of a reversed cointegration represented by Model
Il, verifying that the CATH does not hold true for the Turkish data. Depending on the
cointegration relationship found in Model I, the long- and short-run versions of Model | are
estimated by the DOLS estimator to explore respectively the precise sign and magnitude of
the long-run effect of BB on CA and the speed of correction to establish the long-run
equilibrium. According to these estimates, a 1% improvement in the fiscal balance gives rise
also to a 0.40% amelioration in the current account balance in the long run. The parameter
estimate for the error correction term in the short-run model is statistically significant and
negative, a result that substantiates the cointegration between the two balances. In view of
these pieces of empirical evidence, TDH turns out to be the theoretical justification for the
coexistence of almost continually rising fiscal and current account deficits in Turkey, which
is congruous with my prior expectations. Additionally, the findings from the Fourier-type
causality tests support those from the FEG analysis. They revealed that there is a one-way
causality running from BB to CA under smooth breaks, but not vice versa. This combined
with the FEG test results demonstrates that the TDH is validated for Turkey. The compatible
findings from two different Fourier-type methodologies proved that the parameter estimates
are robust.
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The primary economic policy suggestion that follows from the findings is that
restoring the fiscal discipline is an essential element for Turkey to cope with the chronic
current account imbalances. More precisely, the Turkish policy makers should pay a greater
attention to increasing the revenues and reducing the expenditures to bring the budget back
into balance. This action indicates a major fiscal policy change which also requires a large
government plan. Since the likely public reaction to a tight budget policy would be
unpleasant from the policy makers’ perspective, bringing such a policy into reality takes
determination as well as a dramatic shift in the deep-rooted convention of “open-handed”
fiscal practice.
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Bu ¢aligmada ihracat yapan isletmelerin ihracat sorunlari algisinin firmada ihracatla ugrasan
profesyonel bir ekibin bulunmasia gore farklilagma durumunu géstermek amaglanmistir. Bu amagla
isletmeler; ihracat departmani olmayan iretici ihracatcilar, ihracat departmani olan tiretici ihracatcilar
ve yerel araci ihracatgilar olarak ti¢ farkli gruba gore degerlendirilmis ve analizler bu dogrultuda
gergeklestirilmistir. Ayrica ihracat orani ve ihracat yapma yilinin ihracat sorunlarina etkisi incelenmis
ve sonucta isletmede ihracatla ilgilenen profesyonel bir ekibin bulunmasinin, ihracat sorunlar

algisinda ve bu algiya ihracat orani ve ihracat yapma yilinin etkisinde biiyiik farklilik olusturdugu
gozlemlenmistir.

Anahtar Sozciikler . Uretici Thracatcilar, Yerel Araci fhracatgilar, Thracat Sorunlari,
Ihracat i¢in Profesyonel Ekipler.
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1. Giris

Imalat sektorii ihracatta en onemli sektdrlerin basinda gelmektedir. Ornegin
Uluslararas1 Standart Sanayii Siniflamasi (ISIC-Rev.4)’e gére Tiirkiye’de toplam ihracatin
yaklasik %95’i imalat sanayinden yapilmaktadir (TCKB, 2018: 5). Ihracatin i¢ piyasalardan
daha zor ve uzmanlik gerektiren siiregleri barindirdigi igin profesyonel ekiplerce yonetilip
yiritiilmesi ehemmiyetli konumdadir (Melemen, 2016). Bu sebeple bazi iiretici ihracatgi
firmalar biinyelerinde ihracat departmani kurmayi tercih ederlerken buna ragmen bazilar
dolayli yontemleri tercih edebilmektedirler (Ball vd., 2008). Bu dolayli yontemlerin baginda
da yerel araci ihracatcilarla isbirligi yapmak gelir. Araci ihracatcilar ihracatta 6nemli bir role
sahip yapilanmalardir. Uretici firmalarla siki isbirligi icinde olan bu firmalar komisyon
kargiliginda veya malin miilkiyetini tamamen {izerlerine alarak ihracati gergeklestirebilirler
(Cateora vd., 2011). Ornegin araci ihracatcilar Cin’de toplam ihracatin %22’sini (Ahn vd.,
2011), Amerika’da ise %11’ini (Bernard vd., 2010) gergeklestirmektedirler. Bu firmalar
iilke icinde faaliyet gosteren yerel firmalardir. Hem iiretici ihracatcilar hem de yerel araci
ihracatcilar ihracat faaliyetlerini gergeklestirirken ihracat sorunlari ile karsilagsmaktadirlar.
Thracat sorunlar1 algilar1 ihracat performansini yiiksek diizeyde degistirmektedir (Altintas
vd., 2007; Mavrogiannis vd., 2008). Bu nedenle bu algiy1 degistiren faktorlerin incelenmesi
ehemmiyetlidir. Bunlardan birisi de ihracatgi firmalarda ihracat islerini yiiriiten profesyonel
bir ekibin varligidir (Leonidou, 2000). Uretici ihracatg1 firmalar haricinde yurt disi
piyasalarla ihracat igin irtibata gecen diger énemli bir oyuncunun ihracat ve bazen ithalat
icin de profesyonel olarak yapilanmis firmalar olan yerel araci firmalar oldugu g6z 6ntine
alindiginda (Ahn vd., 2011), iretici firmalarla birlikte analiz edilmesi 6nemli bir husus
olarak karsimiza ¢ikmaktadir. Literatiirde ihracat sorunlar1 algisina firmada ihracatla
ugragan bir ekibin bulunmasinin etkisini gosteren bir adet ¢alisma (Leonidou, 2000)
bulunmaktadir. Buna ilave olarak ihracat orani1 ve ihracat yapma yilinin ihracat sorunlari
algisia etkisini gosteren bircok ¢alisma (Bianchi & Wickramasekera, 2016; Katsikeas &
Morgan, 1994; Leonidou, 2000; Cura & Zerenler; 2017; Martinovi¢ & Matana, 2017)
bulunmaktadir. Ayrica ihracat aracilari ile ilgili; ticari partnerleri arasindaki iligkileri
gosteren (Basah, 2019; Kumar & Bergstrom, 2007; Solberg & Nes, 2002) pazar
gelistirmedeki rollerini agiklayan (Leonidou & Katsikea,1996) ve performanslarim
etkileyen faktorleri gosteren (Peng & York, 2001; Suwannarat, 2016) ¢alismalar yer
almaktadir.

Literatiirde isletmelerin ihracat sorunlari algisina isletmede ihracatla ugrasan
profesyonel bir ekibin varhigmm etkisini gosteren sadece bir adet calismaya (Leonidou,
2000) rastlanmas1 dikkat c¢ekicidir. Ayrica araci ihracatgilarin ihracat sorunlar ile ilgili
caligma olmamasi goze g¢arpan ayri bir husustur. Dolayisiyla bu ¢alisma ile, yerel araci
ihracatgilar ile birlikte iiretici ihracat¢1 firmalar orneklem alinarak, isletmelerin ihracat
sorunlar1 algisinin ve bu algiya ihracat orani ve ihracat yapma yili etkisinin, isletmelerde
ihracatla ugrasan profesyonel bir ekibin bulunmasina gére farklilagma derecesi gosterilerek
mevcut literatiire 6zgiin katki saglanmas1 amaglanmistir.
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Bu caligmanin geri kalan1 asagidaki sekilde diizenlenmistir. Sonraki boliim literatiir
taramas1 Ve hipotez geligtirmeye ayrilmistir. Bu béliimiin ardindan veri toplamak ve test
etmek i¢in kullanilan yontemlere iliskin a¢iklamalar verilmis ve veri analizinden elde edilen
bulgular sunulmustur. Son olarak arastirmanin olasi katkilari ve ¢ikarimlarina iliskin sonug
ve tartigmalara yer verilmistir.

2. Literatiir Taramasi ve Hipotez Gelistirme

Ihracatta kanal segimi, bir sirketin iiriinlerinin pazarlamasini, satisin1 ve dis pazarlara
dagitimini diizenlemek ve desteklemek i¢in kullandig1 bir organizasyon yapisi bigiminde
onemli bir stratejik karar1 temsil eder (Hoppner & Griffith, 2015). Bu kanal segiminde temel
iki yontem dogrudan ve dolayli ihracat kanallaridir. Dogrudan ihracat kanallarinda firmanin
yurtdis1 ile kendisinin temasa gegmesi soz konusudur. Dolayl ihracat kanallarinda ise araci
ihracat¢ sirketleri kullanma s6z konusu olmaktadir (Chan, 1992; Hessels & Terjesen, 2010).
Dogrudan ihracat kanallarmi kullanmak isteyen sirketler 6zellikle ihracata onem vermeleri
yiiksek diizeyde ise ihracat departmani kurmaya yonelmektedirler (Ball vd., 2008). Dolayl
ihracat kanali olarak kullanilan ve yurtiginde bulunan araci ihracatg1 sirketler komisyon
karsiliginda veya malin milkiyetini kendi tizerlerine alip ihracata yonlendirme
yapmaktadirlar (Cateora vd., 2011). Dolayli ihracat, ana iilke bazinda bir ihracatg1 tarafindan
yapilir ve iiretici ihracatgilar i¢in siire¢ dogrudan ihracattan daha kolay olmaktadir (Ball vd.,
2008). Balabanis’e (2000) gore aracilar, ihracatcilara pazar arastirmasi yapma, yabanci
alicilar1 belirleme, gerekli belgeleri tamamlama ve yabanci operasyonlar igin ilgili tiim
konular1 yonetme konusunda yardimeci olabilir. Hangi kanal vasitasiyla olursa olsun ihracat
yapan firmalar sorunlarla karsilasmaktadirlar. Literatiirde bu sorunlarin smiflandirilmasinda
en ¢ok kullanilan siniflandirmalardan biri, igsel ve digsal sorunlar olarak iki ana kategoride
yapilan smiflandirmadir (Leonidou, 1995; Ghauri vd., 2003; Sinkovics vd., 2018). igsel
sorunlar firmanin kendi igsel dinamikleriyle ilgili olup, pazarlama bilgisi, insan kaynaklari,
finansal kaynaklar, iiriin kalitesi ve teknik adaptasyon (Tesfom & Lutz, 2006) ve yonetim
anlayis1 (Canitez, 2004) gibi alt boyutlar1 barindirmaktadir. Digsal sorunlar ise firmanin
disindaki unsurlardan miisteriler, rakipler, dis ticaret prosediirleri ile lojistik altyap1
unsurlari, devlet anlagmalari, doviz kurlar1 vb. igeren dogrudan ve dolayl: ihracat sorunlari
boyutlarmi barindirmaktadir (Tesfom & Lutz, 2006).

Chan (1992) ihracat i¢in kullanilan kanallar ne kadar dogrudan yapilirsa 0 kadar
ihracat performansima olumlu yansidigini gostermistir. Beleska-Spasovavd. (2012) firmada
egitimli ihracat personeli bulunmasinin, Ali (2004) ise firmada ayr1 bir ihracat departmanin
bulunmasinin ihracat performansini artirdigini, Navarro-Garcia vd. (2016) firmada ihracat
departmani bulunmasinin ihracat performansinda biiyiik etkisi oldugunu gostermislerdir.
Leonidou (2000) arka planda ihracati organize eden bir birimi olan firmalarin olmayanlara
gore kurumsal kaynak sorunlari ve dig pazara giris ve operasyonel sorunlar algisint daha az
onemsediklerini, ayrica diger ihracat sorunlari boyutlarinda bir farklilik olmadigim
gostermigtir.  Ayrica diger ihracat sorunlart boyutlarinda bir farklilik olmadigmi
gostermislerdir. Bu agiklamalar dogrultusunda asagidaki hipotez gelistirilmistir.
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H1: fhracat yapan firmalarm ihracat sorunlar algilar, firmada ihracat ile ilgilenen
profesyonel bir ekibin bulunmasina gore farklilagmaktadir.

Leonidou (2000) ihracat oranina goére ihracat sorunlari algilarinin degismedigini
gostermistir. Kneller & Pisu (2011) bir¢ok firma ve endiistri diizeyindeki degisken arasinda,
yalmzca ihracat deneyiminin, belirli engellerin olusturdugu ticaret maliyetleriyle olumsuz
bir sekilde ve onemli 6lgiide iliskili oldugu sonucuna varmiglardir. Kahiya (2018)
literatiirdeki calismalarin ihracat sorunlari ile ihracat yogunlugunun zayif iliski ya da iligki
icinde olmadigini gésterdigini belirtmistir. Buna ragmen Bianchi & Wickramasekera (2016)
ise ihracat yogunlugunun; igsel ihracat sorunlari ile negatif yonde etkilesimde oldugunu,
digsal ihracat sorunlariyla ise iligki icinde olmadigin1 gostermislerdir. Martinovi¢ & Matana
(2017) hem igsel hem de digsal ihracat sorunlari ile ihracat oraninin negatif iligski i¢inde
oldugunu gostermislerdir. Bu agiklamalar 1s1ginda agagidaki hipotez gelistirilmistir.

H2a: Ihracat departman: olmayan iiretici ihracatgilarm ihracat sorunlart algilariyla ihracat
orani arasinda anlamly bir iliski bulunmaktadir.

H2b: [hracat departman: olan iiretici ihracat¢ilarin ihracat sorunlart algilariyla ihracat
orani arasinda anlamli bir iliski bulunmaktadir.

H2c: Yerel araci ihracatgilarin inracat sorunlart algilaryla ihracat orani arasinda anlamiy
bir iligki bulunmaktadur.

Birgok arastirma (Leonidou, 2000; Katsikeas & Morgan, 1994; Cura & Zerenler,
2017) ihracat sorunlarinin ihracat yapma yilina gore degistigini gdstermistir. Leonidou
(2000) rekabet ile ilgili sorunlar1 haricinde diger ihracat problemleri boyutlarinin ihracat
yapma yilima gore degistigini, daha uzun siire ihracat yapanlarin daha az siire ihracat
yapanlara nazaran ihracat engellerine daha az 6nem verdiklerini gostermistir. Katsikeas &
Morgan (1994) ihracat fiyatlandirma kisitlamalar1 boyutunda ihracat finansal engelleri ve
rekabet sorunlarina daha tecriibeli firmalarin daha fazla 6nem verdiklerini, ulusal ihracat
politikas1 problemleri ve ihracatta prosediirel problemlerinde ise ihracatta daha az tecriibeli
firmalarin daha fazla 6nem verdiklerini ortaya koymustur. Ayrica Cura & Zerenler (2017)
ihracat yapma yili arttikca genel olarak ihracat problemlerine verilen 6nem diizeyinin
azaldigin1  gostermiglerdir. Bu  agiklamalar dogrultusunda asagidaki hipotezler
gelistirilmistir.

H3a: fhracat departman: olmayan iiretici ihracatcilarm ihracat sorunlart algilariyla ihracat

yapma yuli arasinda anlamiy bir iligki bulunmaktadur.

H3b: fhracat departman: olan iiretici ihracatcilarin ihracat sorunlart algilariyla ihracat
yapma yuli arasinda anlamly bir iligki bulunmaktadur.

H3c: Yerel aract ihracatgilarin ihracat sorunlart algilariyla ihracat yapma yili arasinda
anlaml bir iliski bulunmaktadir.
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3. Arastirma Metodolojisi
3.1. Olgekler

Kahiya’nin (2018: 1178) biiyiik ve kiigiik ihracat yapan biitiin isletmelerin
kargilastiklar1 sorunlar iizerine son 50 yilda yapilan akademik calismalar iizerine yaptigi
meta analiz ¢alismasinin 1s1¢1nda, ¢alismamizda Tesfom & Lutz’un (2006) 1980-2004 yillar
arasi ihracat sorunlart ile ilgili yapilan akademik arastirmalardan elde ederek yapmis oldugu
ihracat sorunlar1 smiflandirmasindan yararlamilmistir. Tesfom ve Lutz’un (2006: 265-268)
belirlemis olduklari ihracat sorunlar1 Kahiya (2018) ile ortismektedir. Bu baglamda genel
olarak biiyiik ve kigik olgekli firmalar i¢in kullanilan ihracat sorunlari 6lgeklerinin
birbirinden farklilagmadigi belirtilebilir. Ayrica Tiirkiye’de Canitez’in (2004: 278-281)
yapmis oldugu ¢alismada kullanilan ihracat sorunlarimi da biiyiik oranda calisgmamizda
kullanilan maddelerle bagdasmaktadir. Bu ¢alismada kullanilan 6lgege, Canitez’den (2004)
yonetimsel sorunlar boyutu ilave edilmistir. Caligmada besli Likert seklinde olusturulan
Olgekte firmalarda ihracat yetkilisinden, ihracatta yasanilan problemlerle ilgili olarak
asagida Tablo 1°deki ihracat sorunlari maddeleri ile ilgili, “tamamen katiliyorum (5),
katiliyorum (4), kararsizim (3), katilmiyorum (2), tamamen katilmiyorum (1)”” olmak tizere
bes derecede goriis bildirmeleri istenmistir.

Tablo: 1
ihracat Sorunlari Olgegi

fhracat hakkinda yetersiz bilgi sahibi olma

Dis pazar hakkinda yetersiz bilgi sahibi olma

Pazarlama Bilgisi Sorunlart ihracat pazar arastirmasi yapma eksikligi

Dis pazarda giivenilir acente veya distribiitér bulmada zorlugu

ihracat miisterileri bulma ve iletisim kurmada zorluk

Yurtdisi pazarlar igin pazar aragtirmasi yapmak icin mali kaynak eksikligi
Ihracati finanse etmek icin finansal kaynak eksikligi

Fuarlara katilacak mali kaynak eksikligi

Promosyon faaliyetlerini gerceklestirecek finansal kaynaklarin eksikligi
Ihracat igin personel eksikligi

ihracat pazarlamasi konusunda egitimli ve deneyimli personel eksikligi
Firma yonetiminin, ihracata az énem vermesi

Yonetimsel Sorunlart Firma yénetimin ihracata yeterince zaman ayirmamast

Firma yénetimi igin ihracatin éncelik ol

Uriiniimiizdeki kalite sorunlari

Diisiik kalite kontrol teknikleri

Paketleme ve etiketleme konusunda zorluklar

Teknik Adaptasyon Sorunlar Yetersiz dzellikte ve yetersiz dizayn iiriinler

Uriinleri dig pazara adapte etme/uyarlama eksikligi

Dis piyasadaki fiyat rekabeti

Rekabet Sorunlart Fiyatlarimizin rekabetgi olmamast

Dis piyasadaki yiiksek rekabet

Uriinlerimizin dis pazardaki imajt

Yetersiz dis talep

Kiiltiir ve dil farkliliklart

Miisteriler nezdinde iiriin iiretildigi iilke inin olumsuz etkisi
ihracat 6deme yontemleri konusunda sikintilar

Ihracatta ilgili evraklarin karmagikhgi, prosediirel karmagiklik
Devletlerin korumaci engelleri

Ulastirma hizmeti ve altyap: problemleri

Dogrudan hracat Sorunlari Ozel giimriik gereklilikleri

Hiikiimet tarafindan desteklenen ihracat tesviki ve yardim programlar eksikligi
Lojistik problemleri

Déviz kuru belirsizlikleri

Uluslararasi anlagmalarin olumsuz etkileri

Kaynak: Tesfom & Lutz (2006) ve Canitez 'den (2004) faydalamlarak olusturulmustur.

Finansal Kaynak Sorunlari

igsel ihracat Sorunlari

insan Kaynaklar1 Sorunlart

Kalite Sorunlari

Miisteri Sorunlari

Dussal ihracat Sorunlart Prosediirel Sorunlart

Dolayh ihracat Sorunlart
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3.2. Ornekleme ve Veri Toplama

Arastirma icin hedef kitle olarak Tirkiye’de faaliyet gosteren ihracat¢i firmalar
belirlenmistir. Tirkiye’de ihracat yapan firma sayis1 87.745 adettir (TCTB, 2021). Genel
itibariyle sosyal bilimlerde tarama tiirii arastirmalarda 200-300 arasi 6rneklem sayilari
yeterli goriilmektedir (Giirbiiz & Sahin, 2014: 128). Bu kapsamda bu calismada kolayda
ornekleme teknigiyle farkli bolge ve sektorlerden ihracat firmalarindaki istekli katilimcilara
(ihracat firmas: sahipleri/karar vericiler) egitimli gorismeciler tarafindan anket
uygulanmigtir. Anketler cogunlukla yiiz yiize goriismelerle uygulanmastir. Ayrica telefon ve
e-posta gibi yontemler de kullanilmigtir. Bu kapsamda 345 ihracat yapan firmaya
ulagilabilmis ve bu firmalardan da 337 kullanilabilir yanit elde edilmistir. Bu firmalarin
277’si tretici ihracatg1, 60’1 yerel araci ihracat¢i firmadir. Arastirmada anket uygulanan
firmalar Istanbul, Konya, Mersin, Bursa, Antalya, Izmir, Karaman, Kocaeli ve Mardin
olmak iizere bir¢ok ilde faaliyet gostermektedir. Anket uygulanan yerel araci ihracatgilarin
biiyiik bir gogunlugu Istanbul ilinde bulunmaktadir.

4. Veri Analizi ve Sonuclar:

Bu c¢alismada verilerin degerlendirilmesinde SPSS (IBM SPSS Statistics 27) adh
paket programi kullanilmig, Anova analizi ve basit regresyon analizi yapilmistir. Normallik
varsayimi saglayan ya da asir1 sekilde ihlal etmeyen en az esit aralikli 6l¢iim diizeyine sahip
veri setlerinde parametrik testlerden faydalanilabilir (Giirbiiz & Sahin, 2014). Normal
dagilim i¢in basiklik ve ¢arpiklik degerleri +-2 kabul edilebilir degerlerdir (George &
Mallery, 2016: 114-115). Bu agiklamalar 1s13ginda 6lgek boyutlarimizin basiklik ve garpiklik
degerleri +-2 degerleri arasinda oldugundan analizlerimizde parametrik testlerden
faydalanilmigtir. Ayrica aragtirmada kullanilan dlgegin Cronbach’s Alpha giivenilirlik
degerleri test edilmis ve sonuglar 0,6 degerinden biiyiik oldugundan dl¢ek oldukea giivenilir
olarak degerlendirilmistir (Akgiil & Cevik, 2003). izleyen boliimler istatistiki analizlerin
sonuglarini igermektedir.

4.1. Tammlayic Istatistikler

Asagida Tablo 2’de goriilen tanimlayic istatistiklere gore firmalar agirlikli olarak
tekstil, makine gida ve elektronik sektorlerinde faaliyet gostermektedirler. Uretici ihracatci
firmalarin  68’inin ihracat departmani bulunmazken, 209’unun ihracat departmani
bulunmaktadir. Ayrica 60 adet yerel araci ihracatc ile ¢alismada toplamda 337 firma yer
almistir. Thracat oran1 %40 ve altinda olan 68 firma, %40’mn istiinde olan 269 firma
bulunmaktadir. Firmalar daha genis bir cografyay1 kapsamasi cihetiyle farkl: illerden
secilmistir. Bunlarin basinda Istanbul, Konya ve Mersin illeri gelmektedir.
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Tablo: 2
Orneklem Karakteristikleri
Orneklem Karakteristigi Frekans Oran (%)
Sektorler Tekstil 106 31,5
Makine 84 24,9
Gida 73 21,7
Elektronik 42 12,5
Otomotiv 9 2,7
Diger 23 6,8
Calisan Sayist 10-49 kisi 121 35,9
50-249 kisi 155 46
250+kisi 61 18,1
Firma Yapt Uretici ihracatgy/ihracat departmani yok 68 20,2
Uretici ihracatgi/ihracat departmani var 209 62,0
Yerel araci ihracatgt 60 17,8
Ihracat Orani % 1-20 28 8,3
% 21-40 40 11,9
% 41-60 101 30
% 61-80 122 36,2
% 81-100 46 13,6
fhracat Yapma Y1l 1-5y1l 46 13,6
6-10 y1l 88 26,1
11-15 y1l 63 18,7
16-20 y1l 56 16,6
20+ y1l 84 24,9
Faaliyet gosterdigi il istanbul 180 53,4
Konya 57 16,9
Mersin 36 10,7
Bursa 26 7,7
Antalya 13 39
[zmir 8 2,4
Karaman 7 2,1
Kocaeli 6 18
Mardin 4 12

Yukaridaki tablo haricinde firmalarin yapisal Karakteristikleri ile ilgili bilgileri
kapsaminda, yerel araci ihracatgilarin biiyiik cogunlugunun Istanbul ilinde faaliyet
gosterdikleri ve her birinin ihracat oranlarmin da %60’m altinda olmadig: belirtilebilir.
Bilindigi gibi yerel araci ihracatcilar ayrica ithalat da yapabilen ve yurtigi piyasaya da hizmet
verebilen firmalardir. Bu bilgilere ilave olarak 250+ kisi personel sayisina sahip firmalarin
neredeyse tamaminin ihracat departmani oldugunu belirtmekte fayda bulunmaktadir.

4.2. Hipotez Testleri

Biinyelerinde ihracatla ugrasan profesyonel bir ekip bulundurmalarina gére firmalar,
ihracat departmani olmayan iiretici firmalar, ihracat departmani olan iretici firmalar ve yerel
araci ihracatgilar olarak ti¢ farkli firma yapisi iginde ele alinmig ve ihracat sorunlari
algilarinin bu gruplara gore farklilasma durumunu analiz etmek amaciyla Anova ve ardindan
Tukey testleri yapilmigtir. Asagida Tablo 3 ve Tablo 4’te sonuglar goriilmektedir.
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Tablo: 3
Anova Testi Sonuclar:
igsel ihracat Sorunlarr* Digsal Ihracat Sorunlari*
‘> & >z < g 9 = = S =} = D = ERE El
> 5 25 = 2 = 2 E| =8| £5 | =5
Firma Ya -2 | S| 2| 22 | S22 |de|€2| 2| 22| &2 | 2L
ap 5c| B5| 25| 28 Y5 (P2 28|55 £8 28|43
5 @A g @A E %] 2 %] 2 %] %] £ a g 2
i 45 = =
P . . 3,19 3,46 2,90 318 | 231 | 255 | 3,38 | 337 3,38 3,47 | 3,86
1- Uretici ihracatgi/ihracat departmani yok (n:68) @o2) | ©087) | 1168) | a20) | 119) | os) | ©.77)| ©.36) | (094) | (©0.73) | (0.99)
2,50 2,50 2,24 233 | 1,89 | 2,31 | 313 | 255 2,56 2,83 | 391

2- Uretici ihracatg1 /ihracat departmani var (n:209) ©.76) | 0.79) | (10s) | (0.90) | ig5) | (1.05) | (1.03) | (0.72) | (0.96) | (0.80) | (0.78)
2,36 2,56 2,17 2,06 | 219 | 2,36 | 336 | 251 2,66 2,88 | 3,77

3- Yerel araci ihracatei (n:60) (0,78) | (0,76) | (0,99) | (0,83) | (0,79) | (0,75) | (0,81) | (0,54) | (0,65) | (0,49) | (0,75)
F value 21,490 | 37,515 | 11,203 | 26,634 | 6,430 | 1,447 | 2,532 | 36,656 | 21,631 | 19,866 | 0,709
P value 0,000 | 0,000 | 0,000 | 0,000 | 0,002 | 0,237 | 0,081 | 0,000 | 0,000 | 0,000 | 0,493

*] (kesinlikle katilmiyorum) ile 5 (kesinlikle katilryyorum) arasinda degisen bes puanli Likert tipi bir olgege dayanan
ortalama puanlar (ve standart sapmalar).

Tablo: 4
Tukey Testi Sonuclar:

Firma Yapi
1- Uretici ihracatgi/ihracat departmani yok (n:68)
2- Uretici ihracatgi /ihracat departmani var (n:209)
3- Yerel araci ihracatg1 (n:60)

Pazar Bilgisi Sorunlart Grup 1> Gruplar 2 & 3
Finansal Kaynak Sorunlart Grup 1> Gruplar 2 & 3
insan Kaynaklari Sorunlari Grup 1> Gruplar 2 & 3
Yonetimsel Sorunlar Grup 1> Gruplar 2 & 3
Kalite Sorunlari Grup 1> Grup 2

Teknik Adaptasyon Sorunlari
Rekabet Sorunlari N
Miisteri Sorunlart Grup 1> Gruplar 2 & 3

Prosediirel Sorunlar Grup 1> Gruplar 2 & 3
Dogrudan fhracat Sorunlart Grup 1> Gruplar 2 & 3

Dolayli Thracat Sorunlari

Yukarida Tablo 3’te goriilecegi ilizere, ihracat sorunlari algisi alt boyutlarmin,
firmalarin ihracat i¢in profesyonel bir ekip bulundurmalarina gére farklilasma durumlarini
test etmek amaciyla yapilan Anova testi sonuglarina gore ihracat igsel sorunlardan; pazar
bilgisi sorunlar1, finansal kaynak sorunlari, insan kaynaklari sorunlari, yonetimsel sorunlar
ve kalite sorunlarinda gruplar arasinda anlamli farkliliklar tespit edilmistir. Thracat digsal
sorunlardan ise miisteri sorunlar1, prosediirel sorunlar ve dogrudan ihracat sorunlarinda
anlamh farkliliklar tespit edilmistir. Bu boyutlar i¢in H1 hipotezi kabul edilmistir. Bu
farkliliklarin hangi gruplar arasinda gergeklestigini tespit etmek i¢in yapilan Tukey testi
sonuglar1 incelendiginde ise, igsel sorunlarda teknik adaptasyon, digsal sorunlarda ise
rekabet sorunlar1 ve dolayli ihracat sorunlar haricinde kalan biitiin igsel ve digsal sorunlarda
ihracat departmani olmayan iiretici firmalarin ihracat sorunlarini daha yiiksek diizeyde
algiladig1 goriilmiistiir. Kalite sorunlarinda ihracat departmani olmayan firmalarin ihracat
sorunlari algi diizeyi ihracat departmani olanlara gore fazladir, yerel araci ihracatcilarla ayni
diizeydedir.
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fhracat sorunlar1 algisimin firmada ihracatla ugrasan profesyonel bir ekibin
bulunmasina gére biiyiik oranda degistigi tespit edilmistir. Thracat sorunlar1 algilarmin alt
boyutlarinda maddeler bazinda kirilimi ise asagida Tablo 5°te verilmistir.

Tablo: 5
Firmalarda Thracatla Ugrasan Profesyonel Bir EKibin Varhgma Gére Thracat
Sorunlar1 Algisinin Maddeler Bazinda Ortalama (Mean) Degerleri

ihracat Sorunlar [ ihracat D Olmayan ‘ Ihracat Departmani Olan ‘ Yerel Aract
Boyutlar [ Agiklama | Uretim i i Uretim isletmeleri ihracatg
[hracat hakkinda yetersiz bilgi sahibi olma 2,94 2,00 1,88
Pazar Dis pazar hakkinda yetersiz bilgi sahibi olma 2,85 2,30 2,15
Bilgisi ihracat pazar arastirmasi yapma eksikligi 3,32 3,19 2,52 2,50 2,42 236
Sorunlari  Dig pazarda giivenilir acente veya distribiitdr bulma zorlugu 3,50 317 2,88
ihracat miisterileri bulma ve iletisim kurmada zorluk 3,35 2,54 2,47
Mali Yurtdist pazarlar igin pazar arastirmas! yapmak igin mali kaynak eksikligi 3,35 2,74 2,53
Kaynak Ihracat: finanse etmek_icin finansal kaynak eksikligi 3,46 346 2,66 250 2,82 256
= | Soranlan Fuarlara kaulacgk mal] lfaynak eksikligi ) 3,46 . 2,35 " 257
€ Promosyon faaliyetlerini gergeklestirecek finansal kaynaklarin eksikligi 3,56 2,24 2,33
g Yénetim F!rma yﬁnel?m%nip, ihracata az _5nem vermesi 3,08 2,03 1,85
= Sorunlart F!rma yonetimin ihracata yeterince zaman ayirmamast 3,46 3,18 2,85 2,33 2,45 2,06
2 Firma yo6netimi igin ihracatin 6ncelik olmamast 3,00 2,11 1,89
- insan ihracat igin personel eksikligi 2,85 2,31 2,20
;ﬁ:‘;‘g‘l‘ Thracat pazarlamasi konusunda egitimli ve deneyimli personel eksikligi 2,95 290 2,18 224 2,13 217
Kalite Uriiniimiizdeki Kalite sorunlart 2,37 177 2,07
Sorunlan__Disiik kalite kontrol teknikleri 225 231 201 L8 a3 21
Teknik  Paketleme ve etiketleme konusunda zorluklar 2,46 2,13 2,27
Uyum Yetersiz ozellikte ve yetersiz dizayn iiriinler 2,47 2,55 2,23 2,31 2,20 2,36
Sorunlart  Uriinleri dis pazara uyarlama cksikligi 2,72 2,56 2,62
Rekabet Dis piyasadaki fiyat rekabeti 3,66 3,49 3,75
Sorunlart Fiyatlarimzin rekabetgi olmamast 2,71 3,38 2,33 313 2,48 3,36
Dis piyasadaki yiiksek rekabet 3,78 3,59 3,85
Uriinlerimizin di pazardaki imajt 3,22 2,20 2,28
Miisteri  Yetersiz dis talep 3,49 2,37 2,40
_ | Sorumlan Killiir ve dil farkliliklan 346 337 272 2% o5 28
‘—; Miisteriler nezdinde tiriin {iretildigi {ilke mengeinin olumsuz etkisi 3,32 2,91 2,83
g Prosediirel ihmcat 8deme yontemleri konusunda sikintilar 3,46 338 2,40 256 2,47 266
@\ Sorunlar __ihracatta ilgili evraklarin karmagikligs, prosediirel karmasiklik 331 ” 2,71 ! 2,85 !
g Devletlerin korumaci engelleri 321 3,43 3,87
A Direkt Ulastirma hizmeti ve altyap: problemleri 3,48 2,43 2,35
ihracat Ozel giimriik gereklilikleri 3,69 3,47 2,99 2,83 3,10 2,88
Sorunlani  Hiikiimet tarafindan desteklenen ihracat tesviki ve yardim programlari eksikligi 3,38 2,82 2,65
Lojistik problemleri 3,58 2,47 2,41
Dolayl Doviz kuru belirsizlikleri 3,93 4,11 4,00
thracat 4y, lararas: anlagmalarin olumsuz etkileri 3,79 386 371 391 33 377
Sorunlart

Anova ve Tukey testlerinde agiklandig iizere ¢ogunlukla ve biiyiik oranda ihracat
departmani olmayan {iiretici firmalarin ihracat sorunlar1 algilari, ihracat departmani olan ve
yerel araci ihracat¢i firmalarin ihracat sorunlart algisina oranla yiiksek seviyededir. Yerel
araci ihracat¢1 firmalarin degerleriyle ihracat departmani olan diretici firmalar1 degerlerinin
birbirlerine yiiksek diizeyde paralel oldugu goriilmektedir. Yukarida Tablo 5’te goriilecegi
tizere spesifik olarak incelendiginde i¢sel sorunlarda pazar bilgisi sorunlarindan giivenilir
acente ve distribiitér bulma zorlugunun her ¢ firma yapisi i¢in yiiksek diizeyde oldugu
goriilmektedir. Diger igsel sorunlarin, ihracat departmani olan iiretici ihracatgilar ve yerel
araci ihracatcilar igin diisiik seviyede oldugu soylenebilir. Thracat departmani olmayan
tiretici ihracatcilar i¢cin mali kaynak sorunlari, i¢sel ihracat sorunlari arasinda en yiiksek
ortalama ile dikkat gekici konumdadir. I¢sel ihracat sorunlarinda en yiiksek diger boyutlar
pazar bilgisi sorunlar1 ve insan kaynaklar1 sorunlari olmustur. Ayrica yonetim sorunlarindan
firma yonetiminin ihracata zaman ayirmamasi, pazar bilgisi sorunlarindan ise giivenilir
acente ve distribiitér bulma zorlugu ve pazar aragtirmasi ve miisteri bulma iletisim zorluklari
ozellikle yiiksek seviyededir.
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Digsal sorunlar babinda durum incelendiginde en dikkat ¢ekici noktalarin; rekabet
sorunlar1 boyutunda dis piyasadaki yiiksek rekabet sorunu algisinin ve her {i¢ grup igin
yiiksek seviyede oldugu, yine aym sekilde ti¢ grup firma yapisi i¢inde dolayl ihracat
sorunlart algisinin diger boyutlara nazaran en yiiksek seviyede ve birbirine yakin oldugu
goriilmektedir. Thracat departmani olmayan iiretici ihracatgilarin diger digsal ihracat
sorunlar1 boyutlarinda miisteri, prosediirel ve direkt ihracat sorunlar1 diger iki grup firma
yapisina gore daha yiiksek seviyededir. Ozellikle 6zel giimriik gereklilikleri bu alt
boyutlardaki maddeler arasinda yiiksekligiyle dikkat cekmektedir. ihracat departmani olan
iiretici ihracatcilar ve yerel araci ihracatcilar igin yukarida da belirtildigi tizere digsal
sorunlarda rekabet sorunlar1 ve dolayl ihracat sorunlari boyutlar yiiksektir. Bu boyutlardan
dis piyasadaki yiiksek rekabet ve devletlerin korumaci engelleri unsurlari digerlerine
nazaran daha yiiksek seviyede dikkat cekmektedir. Bu iki grup firma yapisi i¢in diger dissal
ihracat sorunlar1 alt boyutlarin diisiik seviyede oldugu goriilmektedir.

Ihracat oran1 ve ihracat yapma yilinin ihracat sorunlar algisina etkisinin, yine aym
sekilde isletmede ihracatla ugrasan profesyonel bir ekibin varligmma goére farklilasma
durumunu gérmek i¢in regresyon analizleri gerceklestirilmistir. Analizler {i¢ grup icin ayri
sekilde, i¢sel ve dissal ihracat sorunlar1 olmak tizere temel iki ihracat sorunlari kategorisinde
Tablo 6, Tablo 7 ve Tablo 8’de goriilecegi iizere regresyon denklemleri kurularak
gergeklestirilmistir.

Tablo: 6
ihracat Departmam Olmayan Uretici ihracatcilarda fhracat Sorunlarim Etkileyen
Faktorler (ihracat oram ve yil) I¢in Regresyon Denklemleri

Bag Bag Standardize Olmayan Katsayillar | Standardize Katsayilar

5/ 1 . 2
NO | pegisken | Degisken B Std. Error Beta t | Sig. | F | Model(p)|R
. Sabit(e) 2,899 0,198 14,650 | 0,000
1 Igsel Sorunlar YIL 0.021 0,081 0,032 0.259 | 0.796 0,067 0,796 0,00
. Sabit(e) 3,401 0,189 17,959 | 0,000 "
2 Igsel Sorunlar ORAN 0,181 0.067 0316 2706 | 0,009 7,324 0,009 0,10

Sabit(o) 3,470 0,139 24,935 | 0,000

YIL 0,010 0,057 0,022 0,181 | 0,857
Sabit(a) 3,809 0,133 28,568 | 0,000
ORAN -0,126 0,047 -0,312 -2,667 | 0,010

3 | Digsal Sorunlar 0,033 0,857 0,00

4 | Dugsal Sorunlar

#<0,01, **p<0,