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ABSTRACT

According to the convergence hypothesis, units (country, region, sector, etc.) with relatively lower incomes would converge to
those with higher incomes. Reducing regional development disparities has been a key priority of European integration. Before
full membership, candidate countries are expected to converge as much as possible to the EU average in terms of certain
economic indicators. Financial crisis affects the differences in the level of income between regions and countries. The global
crisis, which started in the USA and spread to the EU and the world as of 2007, was effective on national and regional scales;
produced results worth discussing in the context of convergence. In the study, the convergence relationship between Tiirkiye
and the EU member countries and their selected regions during the global financial crisis is investigated to see whether the
global financial crisis is an opportunity for convergence in the relatively low-income level-2 regions. 81 regions of the EU and
Tiirkiye for the period of 2004 - 2017 is used. Findings indicate that, Tiirkiye converged to the EU during the crisis. 26 regions
converged positively and 18 negatively; 21 diverged positively and 11 negatively; there was no significant change in the relative
position of 5 regions.
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JEL Classification Codes: 047, GO1.

oz
Yakinsama hipotezine gore, incelenen birimlerden (iilke, bolge, il, sektdr vb.) goreli olarak daha diisiik gelire sahip olanlar,
zamanla daha yiiksek bir biiyiime performansiyla yiiksek gelirli olanlara yakinsayacaktir. Bolgesel gelisme farklarinin
azaltilmasi, bastan itibaren Avrupa biitiinlesmesinin temel 6nceliklerinden biri olmustur ve tam iiyelik 6ncesi aday iilkelerden
de belirli iktisadi gostergeler bakimimndan AB ortalamasina olabildigince yakinsamalar1 beklenmektedir. Finansal kriz, ana
iktisadi degiskenlerde yiiksek oranli bozulmalar ile bolgeler ve iilkeler arasinda gelisme diizeyi farkliliklarina sebep olmaktadir.
2007°den itibaren ABD’de baslayip AB’ye yayilan kiiresel kriz, ulusal ve bolgesel 6lgekte etkili olmus; yakinsama baglaminda
tartigmaya deger sonuglar iiretmistir. Bu ¢alismada, aday iilke statiisiinde olan Tiirkiye’nin, AB iiyesi iilkeler ile kiiresel finansal
kriz sonrasi yakinsama iliskisi aragtirilmig; kiiresel finansal krizin, gorece diisiik gelirli diizey-2 bolgeleri 6zelinde yakinsama
bakimindan bir firsat olup olmadigi, makroeckonomik gostergeler 1s18inda, 2004 - 2017 donemi i¢in analiz edilmistir.
Tiirkiye’nin kriz siirecinde AB’ye yakinsadigi; AB ve Tiirkiye’nin 6rneklemde yer alan 81 bdlgesinden 26 bdlgenin pozitif ve
18 bolgenin negatif yakinsadigi; 21 bdlgenin pozitif ve 11 bolgenin negatif iraksadigi; 5 bolgenin ise goreli konumunda kayda
deger degisim olmadig1 saptanmigtir.
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GENISLETILMIiS OZET

Amac ve Kapsam:

Avrupa Birligi'ne (AB) adaylik statiisii kazanan Tiirkiye'de, AB istatistiksel siniflandirma birimlerinin sartlar: esas alarak 12
Diizey-1 bolgesi ve 26 Diizey-2 bolgesi olusturulmustur. Yeni bdlgesel yaklasimin koordinasyonunu saglamak ve uygulamak
amactyla Diizey-2 bolgelerinde Kalkinma Ajanslari kurulmustur. Farkli bolgeler arasinda ekonomik, sosyo-kiiltiirel ve
demografik 6zelliklerin farklilagmasi, gelismislik diizeyindeki farklilagma olarak yorumlanmaktadir. Uzun vadeli biiylime
dinamiklerini belirlemede 6nemli bir yaklasim olan ve farkli iilke ve bolgeler arasindaki gelismislik diizeyi farkinin zamanla
azalaca@1 beklentisini iceren yakinsama hipotezinin bulgulari, politika se¢imini ve tasarimini da etkileyecektir. Tiirkiye ve AB
6zelinde yapilan yakinsama analizinde, 2008 6ncesi donemleri kapsayan caligmalarin cogunlukla ulusal 6lgekte yiiriitiildligi;
bolge veya il bazinda karsilagtirmali uluslararasi yakinsama calismalari ¢cok yaygin degildir. Bu ¢aligmada, 2008 kiiresel
krizinin etkileriyle birlikte, Tiirkiye ile AB iilkeleri, 6zellikle de besinci genislemeyle AB'ye katilan iilkeler arasindaki
yakinlagma diizeyinin arastirilmas: amaglanmaktadir. Boylece aday iilke olarak Tiirkiye'nin kriz sonrasinda AB'deki gelismis
iilkelere yakinlagip yakinlagmadigmin ortaya konulmasi ve AB'nin yeni liyeleriyle karsilastirma yapilarak Tiirkiye'nin
performansinin goriilmesi amaglaniyor.

Yontem:

2004-2017 dénemine ait bolgesel kisi basma GSYIH (EUR) verileri EUROSTAT'tan almmuistir. 25 iilke ve 81 NUTS-II
diizeyindeki bolgeden olusan 6rneklem, AB'nin kisi basina diisen ortalama GSYIH'si ile karsilastirildi. S6z konusu déneme
iligskin yakinlagma-uzaklagmay1 analiz etmek ve kiiresel finansal krizin etkisini degerlendirmek amaciyla iki farkli donem igin
hesaplanan kisi bagina ortalama GSYIH. Hepsi degil, 2004 yilinda GSYH'si en yiiksek olan segilmis iilkelerin ilk dért bolgesi
ve Tiirkiye'den ilk bes bolge 6rmekleme dahil edildi. Yakinsama literatiiriinde beta ve sigma yakinsamasini degerlendirme
yontemleri olarak panel regresyon, panel birim kok, yatay kesit ve zaman serisi analizlerinin siklikla kullanildigi gériilmektedir.
Bu ¢alismada beta ve sigma geleneksel yakinsama analiz yontemlerinin yani sira, yakinsaklik igin yeni bir analiz yontemi
olarak Diler tarafindan 2021 yilinda kurulan aritmetik ortalama kullanilmigtir. Aritmetik ortalama yontemiyle yapilan analizin
bulgular1 5 kategori ortaya cikarryor: Kisi basma diisen GSYH'da AB ortalamasinin iistiinde, altinda ve paralel degisim
kaydeden bolgeler. Birinci ve ikinci gruptaki bolgeler kriz 6ncesi donemde AB-28 kisi bagma diisen GSYH ortalamasinin
altinda kalirken, birinci grup bolgeler kriz sonrasinda pozitif yonde yakinlagirken, ikinci grup bolgeler kriz sonrasinda negatif
yénde aynist1. Ugiincii ve dordiincii grup bolgelerde kisi basina diisen gelir, kriz 6ncesi donemde AB-28'in kisi basina diisen
GSYIH ortalamasimin {izerindeydi. Kriz sonras1 dénemde iigiincii grup bdlgeler AB ortalamasindan olumlu yonde ayrisirken,
dordiincii grup bolgeler olumsuz yonde yakinlasti. Besinci grup AB ortalamasiyla paralel bir degisim gosterdi; yani ne yakinsar
ne de uzaklasir.

Bulgular:

Solow biiyiime modelinin gegerliligi beta yakinsamasi ile test edilmistir; sigma yakinsamasinin varlig1 varyans analizi ile
incelenmis ve AB-28 ortalama kisi bagina GSYH'nin kriz ncesi ve sonrasi bolgeler arasindaki yakinsamasi/farkliligi benzersiz
olan aritmetik ortalama yontemi ile analiz edilmis ve bulgular su sekildedir: yorumlandi. Kosullu beta yakinsama analizi
sonuglarina gore, 2004 yilinda kisi basina diisen geliri gorece diisiik olan bdlgelerin ¢ogunun, gorece yiiksek gelirli bolgelere
gore daha yiiksek biiylime oranlarina ulagtigi goriilmiistiir. Ayrica regresyon analizinde t ve p degerlerinin anlamli, beta
katsayisinin ise negatif olmasi dolayisiyla yakinsama oldugu sonucuna varilmistir. ikinci analiz olan sigma yakinsamasi
kapsaminda ise her y1l i¢in belirlenen degisim katsayilart kullanilarak birimlerin AB ortalamasina yakinsayip yakisamadigi
bulgulari ile secilen bdlgeler igin yakisamanin varlig: incelenmistir. Ozellikle krizin en yogun hissedildigi yillarda degisim
katsayis1 0'a en yakin seviyeye ulasmis; dolayisiyla segilen bolgelerin kriz doneminde birbirine yakinlagtigi sonucuna
varilmustir. Ugiincii yontem kullanilarak elde edilen bulgulara gére; 81 bdlgenin 26's1 grup-1 olarak smiflandirilarak pozitif
yonde yakinlagirken, 11 bolge ise 2. grupta yer alarak negatif yonde ayristi. Grup-3'te 21 bolgede pozitif ayrisma yasandi.
Grup-4 bolgeleri toplamda 18 olup AB ortalamasina negatif yakinsamis olup, son 5 bolge ise ne yakinsayan ne de uzaklagan
grup-5 olarak smiflandirilarak AB ortalamasindaki yerini korumustur.

Sonug ve Tartisma:

Kisi bagina diisen gelirle 6l¢iilen bolgesel biiylime performansi, bolgenin pargasi oldugu iilkenin genel performansindan, siyasi
ve ekonomik istikrarindan bagimsiz diisiiniilemez. Maastricht kriterlerine ragmen yiiksek kamu borg stoku, zayif biitge
performansi ve mali disiplin sorunlariyla kiiresel mali krizle kars1 karsiya kalan iilkeler olumsuz ayrisma veya olumsuz
yakisama yasarken, drneklemdeki Tiirkiye ve bolgeleri, olumlu mali kogullar ve mali disiplin nedeniyle 2001 krizi sonrast
Giiclii Ekonomiye Gegis Programi'na dayanan Tiirkiye'nin krizden daha az etkilenmesi yakinsama firsatina doniistii. Bankacilik
Denetleme ve Diizenleme Kurulu, Sermaye Piyasast Kurulu ile kurumsal yapinin ve kontrol mekanizmalarinin gii¢lendirilmesi,
yapisal reformlar ve mali piyasalara iligkin diizenlemelerin sliphesiz katkisi olmustur. Kriz yonetimi agisindan bir diger 6nemli
sonug ise para politikas1 acisindan esnekliktir. Ozellikle borg stoku yiiksek olan iilkeler, likidite ihtiyaclarini karsilamak ve
basta faizler olmak tizere birgok aragla krize cevap vermede esneklik kazanmak icin para politikast araglarini kullaniyor. Bu
baglamda ulusal para birimine ve kendi merkez bankasina sahip olan iilkeler, ortak para birimi kullanan iilkelere gére daha
avantajl konumdadir. Ozellikle Tiirkiye, ingiltere, Finlandiya gibi iilkeler merkez bankasi ve ulusal para birimlerini kullanarak
para politikalarim etkin bir sekilde kullanabilmislerdir. Ote yandan, krizden en gok etkilenen Yunanistan, Ispanya, italya,
Portekiz ve Irlanda gibi Avro Bélgesi iilkelerinin miidahale kapasitesi nispeten daha diisiiktii.
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1. INTRODUCTION

Obtaining candidate status to the European Union (EU), a new regional structuring has been made in Tiirkiye at
the context of harmonization of regional development policies. 12 Level-1 regions and 26 Level-2 regions have
been formed based on the conditions of EU statistical classification units. Development Agencies have been
established in Level-2 regions to ensure coordination and implement the new regional approach.

The divergence of economic, socio-cultural and demographic characteristics between different regions is
interpreted as differentiation in development levels. Findings of the convergence hypothesis, which is an important
approach in determining long-term growth dynamics and includes the expectation that the difference in
development levels between different countries and regions will decrease over time, will also affect policy choice
and design.

In the convergence analysis specific to Tiirkiye and the EU, it is seen that the studies covering pre-2008 periods
are mostly carried out on a national scale; comparative international convergence studies based on regions or
provinces are not very common. Some examples of the studies in the literature can be; Barro and Sala-i Martin
(1991), analysing the data of 73 regions of 7 European countries for the 1950-1985 period, concluded that
convergence rate in terms of real GDP per capita is 2% per year. Another study was conducted by Folfas (2017),
the existence of convergence between 2000 and 2011 for selected 211 regions at the NUTS-3 level from Bulgaria,
the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania, Slovakia, and Slovenia. For the 2000-
2008 period, absolute beta convergence was observed among the 10 regions of new member countries, whereas in
the 2008-2011 crisis period, the convergence was very low. Similar to most of the studies in the literature,
traditional convergence analyses methodologies are used, where as in this study new approach among convergence
study has been created and a contribution in terms of calculation method and terminology (such as positive
and/negative - convergence/divergence) has been contributed to literature. From this scope, this study opens a new
window to the convergence analyses.

This study intends to find an answer to the question whether the global financial crises has resulted as convergence
for Tiirkiye to EU in terms of GDP. Also the purpose of this study is to investigate the level of convergence
between Tiirkiye and EU countries, especially for those that joined the EU with the fifth enlargement, together
with the effects of the 2008 global crisis. It is also aimed to reveal whether Tiirkiye, as a candidate country,
converged to the developed countries in the EU after the crisis and to see Tiirkiye's performance by making a
comparison with the new members of the EU.

The results to be achieved may also be a reflection of the effectiveness of the national and regional development
policies being implemented. Since comparative convergence analysis has been carried out between the EU and
candidate countries, the results of economic policies in terms of convergence are analyzed in comparison with
other countries. Another prominent feature of this study is that a comparison will be made on a regional basis. A
comparative analysis will be made with the TR42 Eastern Marmara region of Tiirkiye and selected regions of the
EU countries, and the effects of regional developments after the 2008 crisis in the context of convergence-
divergence debate have been determined.

After summarizing the convergence hypothesis and the theoretical-conceptual framework of crisis, the 2008 global
financial crisis, and the relevant literature are discussed. The methodology, model and variables of this study are
introduced, and the validity of the Solow growth model is tested in beta convergence; the existence of sigma
convergence is examined by an analysis of variance, and finally, the convergence/divergence of the EU-28 average
GDP per capita between the regions before and after the crisis are analysed with the arithmetic mean method,
which is unique, and the findings are interpreted.

2. CONVERGENCE AND CRISIS: CONCEPTUAL FRAMEWORK

Convergence is expressed as the act/state of "moving toward a single point", "becoming more and more similar"
or "identifying in the process" (Quah, 1996, p. 1). The concept is interpreted in terms of economic growth and
national/regional development indicators. It is based on GDP (Gross Domestic Product) defined as the value
calculated with the market prices of the final goods and services used for this purpose and produced within the
borders of a country in a given period (Yildirim et. al., 2012, p. 46). When GDP is divided by the country's
population, the GDP per capita is obtained. The course of regional, national or international differences in certain
economic variables (usually GDP or GDP Per capita) over time is one of the main research topics of the
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convergence hypothesis. Convergence evaluates the relative positions of different units (individual, firm, city,
region and country) over time in the context of measurable variables.

The convergence hypothesis, which was frequently discussed in the second half of the 20th century, states that
emerging economies will converge to developed ones over time (Coulombe, 2000, p. 713); because “under certain
conditions, being behind will create the ability and productivity to grow faster than the initial leader” (Rassekh,
1998: 86). Whether income differences between economies will decrease over time is one of the old debates in
economics, but convergence has taken its place in the literature as an outcome of the neoclassical growth theory
of Solow (1956) and Swan (1956).

Among the different types, the two most studied are Beta and Sigma convergences. Beta () convergence, which
means that relatively low-income countries grow faster than high-income countries (Sala-i Martin, 1994. P. 2),
aims to determine the relationship between countries' initial income levels and growth rates, and is called Beta
convergence because of the name of its coefficient. B convergence is divided into three types, as conditional,
unconditional (absolute), and club convergence. According to Galor (1996, p. 1056), if per capita incomes
converge between countries regardless of their initial income in the long run, this is unconditional convergence. If
production functions, technologies, preferences, and other economic characteristics are similar, convergence
independent of initial income is conditional convergence in the long run. Club convergence, on the other hand, is
the situation in which per capita incomes converge in the long run as a result of initially being the same in
production functions, technologies, preferences, and other economic factors.

In order to test the sigma convergence, which includes the convergence analysis of the decrease in the dispersion
in the income distribution over time, the distribution of the countries' real national income or productivity levels
per capita within the examined period should be looked at. The standard deviation of the logarithm of national
incomes or productivity is often used as a criterion to examine the distribution. The coefficient of variation found
by dividing the standard deviation by the mean is also taken as a criterion. The decrease in the standard deviation
or coefficient of variation is presented as evidence of the existence of sigma convergence (Rassekh, et. al., 2001,
p. 149).

The word crisis, which is etymologically based on the Greek word krisis, corresponds to terms such as recession
or depression in the economic literature. (Turgut, 2007, p. 35) According to Bayraktutan (2000, p. 15), a crisis is
a spontaneous fluctuation for the repair of an unsustainable structuring that occurs in the basic balances of an
economy, while Kibritgioglu (2001, p. 174) defines the term as severe fluctuations in prices or quantities in the
foreign exchange market that occur outside of an acceptable ratio. Based on the definitions of Bayraktutan (2000,
p. 15), Claessens and Kose (2013, p. 3), and Mishkin (1996, p. 710) main characteristics and elements of the crisis
are as follows:

o Crisis is the emergence of serious effects/results at macro and micro level by some previously unknown or
unpredictable developments.

e While the crisis is a danger and a threat, it also creates new opportunities. It is not entirely “negative” in this
respect.

e The duration of the crisis depends on the timely taking and implementation of the measures.

o Crises also have contagious features.

A crisis that starts in a country or sector can spread to others. Economic crises occur in different ways according
to the factors in the formation phase; basically, it is divided into two groups as real sector crises and financial
crises (Kibritgioglu, 2001, p. 175). Real sector crises are crises that involve goods-services markets and labor
markets, and are based on inflation-recession and unemployment. Financial crises, on the other hand, are divided
into types such as banking, money-currency, foreign debt-balance of payments, stock market, etc. (Bayraktutan,
2000, p. 25).

3. CRISES IN THE WORLD AND THE 2008 GLOBAL FINANCIAL CRISIS

In the 20th century, there were many crises in the world economy. Although the economic expansion between
1923 and 1928 centred on North America and Europe, from 1929 onwards, there was a great depression that spread
to the rest of the world (especially in industrialized countries) and resulted in devastating effects. After the Great
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Depression, the world economy did not experience a global crisis until the 1970s. Stagflation in the 1970s was
accompanied by two oil crises, the first in 1973-1974, and the second in 1979 (Bayraktutan, 2000, p. 15). Crises
began in various parts of the world in the 1990s. In 1992-1993, there was a crisis in the European Monetary System.
The tequila crisis in Mexico (1994) has affected Latin American countries, especially Argentina and Brazil
(Devarajan, et. Al., 2001, p. 6-11). Within the scope of the Asian crisis, Asian dragons (Hong Kong, Singapore,
South Korea and Taiwan) and tigers (Indonesia, Malaysia, Philippines and Thailand), which entered the crisis
period in 1997, have entered the recovery process as of the 2000s (Allen, and Gale, 2007, p. 15). The Asian crisis
led to the Russian crisis, which had a negative impact on the world financial markets in 1998, while the Russian

financial institutions, and the markets collapsed and its deep social repercussions were observed (Pinto, et. Al.
2009, p. 408).

In 2007-2008, there was another crisis on a global scale, which was compared with the 1929 economic depression
in terms of its effects. The underlying reason 231or the mortgage crisis that started in the USA in August 2007 is
the recession of 2001-2002. In order to stimulate the economy, the US Federal Reserve (Fed) reduced the short-
term interest rates from 6.5% in 2001 to 1% by 2003. During this period, funds shifted to housing investments,
whose prices were rising. The housing purchase index, which was 146.6 in the first quarter of 2001, rose to 224.26
in the first quarter of 2007, increasing by 53%. The abundance in global liquidity has increased the risky loans
(subprime mortgage, etc.) provided by financial institutions.

Loans created for people with low income and weak credit history to become homeowners in the USA have been

one of the main factors of the crisis (Hevner, 2009, p. 135). While the amount of subprime mortgage loans used
in 2000 had a share of 7% in the total mortgage loans, this rate reached 20% in 2006. Its monetary size increased
from 180 billion dollars in 2000 to 600 billion dollars in 2006 (Jaffee, 2008, p. 10-11).

While credit utilization increased, household debt burden reached a critical level above its disposable income. The
ratio of household debt to GDP, which was 74% in 2001, was 99.63% in 2007. Interest rates, which were at the
level of 1% in 2004, increased to 5.25% in 2006 and this development triggered the crisis. As a result of the
decrease in favourable credit conditions, a decrease was observed in housing demand, while housing prices entered
a decreasing trend in 2007. The housing purchasing index, which peaked at 224.26 in the first quarter of 2007,
dropped to 178.59 by 2011. With these developments, the household debt remained above the value of the house,
and as a result of the decrease in debt repayments, the number of confiscated houses increased by 79% in 2007
compared to 2006 (Sapir, 2008, p. 90). While the loss in the financial sector was about 50 billion dollars in mid-
2007, the first period of the crisis, it was 400 billion dollars in February 2008, 945 billion dollars in April 2008
and 1,405 billion dollars in October 2008 (Sitikantha. 2009, p. 23).

The global financial crisis has deeply affected the EU as well as the US economy, and deteriorations were observed
in economic variables. Beginning in 2008 Q2, growth, employment, public debt, etc. in many EU countries,
especially Spain, Ireland, Greece, and Portugal worsened. While the EU countries diverged from the Maastricht
convergence criteria in 2009, as the crisis deepened, during this period Tiirkiye performed better than the average
of the EU members.

According to Table-1, which reflects the GDP data of EU countries and Tiirkiye at constant prices, there was a
growth between 2.1% and 3.3% in the EU before 2008. It is seen that Ireland, Greece, Spain and Croatia, among
the countries most affected by the crisis, have a growth rate above the EU average. In 2008, when the crisis was
heavily reflected in macroeconomic data, stagnation began in many economies; the following year, growth rates
turned negative. During the crisis, recovery took a shorter time in the relatively developed countries of the EU. In
developing countries, on the other hand, the recovery has spread over the long term.
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Table 1. Annual GDP Change (%, 2004 —2017)

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017
EU (28 countries) 2.5 2.1 33 3.1 05 -43 21 1.8 -04 03 1.8 23 20 24
EU (19 countries) 2.3 1.7 32 31 05 -45 21 1.6 -09 -02 14 21 19 24

Germany 1.2 0.7 3.7 33 1.1 -56 41 3.7 05 0.5 2.2 1.7 22 2.2
Ireland 6.7 5.8 50 53 -44 50 19 3.7 02 1.3 88 251 5.0 7.2
Greece 5.1 0.6 57 33 -03 -43 -55 91 -73 -32 07 -04 -02 15
Spain 32 37 42 38 I.r 36 00 -10 -29 -17 14 36 32 3.0
France 2.8 16 24 24 03 -29 19 22 03 0.6 1.0 1.1 1.2 2.2
Croatia 4.1 42 49 53 20 -73 -15 -03 -23 -05 -01 24 35 29
Italy 1.6 09 20 1.5 -1.1 55 1.7 06 -28 -17 0.1 0.9 1.1 1.6
Netherlands 20 22 3.5 38 22 37 13 1.6 -1.0 -0.1 14 20 22 29
Austria 2.7 21 3.5 3.7 1.5 -38 1.8 29 07 00 07 1.1 20 26
Poland 5.1 35 62 70 42 28 3.6 5.0 1.6 14 33 3.8 31 4.8
Portugal 1.8 0.8 1.6 25 02 -30 19 -18 -40 -11 09 1.8 19 28
United Kingdom 2.5 30 25 25 03 -42 1.7 1.6 14 20 29 23 1.8 1.7
Turkey 9.4 84 71 50 08 47 85 11.1 48 8.5 52 6.1 3.2 7.4

Source: (EUROSTAT, 2018; TUIK, 2018).

Before the crisis (2004-2008 period), Tiirkiye had higher growth rates compared to the EU countries. Because the
financial sector has been strengthened with the structural reforms implemented after the 2001 crisis in Tiirkiye; it
has gained a resilient and stable structure in the face of crises. Tiirkiye, which displayed a growth performance of
4.7-9.4% in the 2004-2008 period, experienced a slowdown in 2008, and negative growth in 2009, similar to the
EU, due to the impact of the global crisis. The Turkish economy, which recorded high growth rates again in 2010
and 2011, reached positive growth figures above the EU average in the following years.

The ratio of gross public debt stock to GDP should not be over 60% as the Maastricht criterion. When Table-2 is
examined, with the exception of Italy and Greece, selected countries meet the Maastricht criterion or show a
performance close to 60%. While an increase was observed in the public debt stock in the EU member countries
after 2008, the public debt stock in Tiirkiye decreased over the years and fell below the level of 2008. When
evaluated by the Q2 of 2018, Tiirkiye is the country with the lowest public debt stock among the selected countries.

Table 2. Annual GDP Change (%, 2004 —2017)
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

EU 28 609 615 601 575 607 733 788 814 838 857 864 844 833 81.6
EU 19 685 693 674 650 687 792 846 8.6 897 916 91.8 899 891 868
Germany 648 670 665 637 652 726 810 786 799 774 745 708 679 639
Ireland 282 261 236 239 424 615 86.0 1109 1199 119.7 1041 768 734 684
Greece 1029 1074 103.6 103.1 1094 126.7 1462 172.1 159.6 1774 1789 176.8 180.8 178.6
Spain 453 423 389 356 395 528 60.1 695 857 955 1004 993 99.0 98.1
France 659 674 646 645 688 83.0 853 878 906 934 949 956 982 985
Croatia 403 412 38,6 372 390 483 573 638 694 804 84.0 837 802 775
Italy 100.1 101.9 102.6 99.8 1024 1125 1154 1165 1234 129.0 131.8 131.6 1314 1312

Netherlands 503 49.8 452 430 547 568 593 617 662 677 679 646 619 570
Austria 652 686 673 650 687 799 827 824 819 813 84.0 848 830 783

Poland 450 464 469 442 463 494 531 541 537 557 504 513 543 507
Portugal 620 674 692 684 T71.7 836 962 111.4 1262 129.0 130.6 128.8 129.2 1248
UK 386 398 407 417 497 637 752 8.8 841 852 870 879 879 874

Tirkiye 57.7 508 447 382 381 439 40.1 36.5 327 314 288 276 283 283
Source: (EUROSTAT, 2018; Turkish Ministry of Treasury and Finance, 2018).
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As a significant observation in terms of the convergence results of the global crisis, when the growth rates in Table-1 and
the debt stock in Table-2 are compared, it is concluded that the growth rates are lower in countries with high debt stock.

4. LITERATURE REVIEW

The concepts of convergence and crisis are explored in the context of the 2008 global financial crisis. In this
context, firstly, similar studies in the literature will be examined.

As one of the first studies on convergence, Baumol (1986, p. 1079), using Maddison's data set, obtained a negative
and significant § convergence in his analysis for the 1870-1979 period with a sample of 16 industrialized countries;
The estimate of B is almost equal to -1. Baumol, who included the highest-income countries in 1979 in the sample
and later expanded the number of countries to 72, pointed out the existence of more than one convergence club in his
analysis, and concluded that the countries in the high-income group showed income convergence among themselves.

Barro and Sala-i Martin (1990), determined convergences in each of three analysis using the data of 48 US states for
1963-1986 period, those of the selected 98 countries for 1960-1985 period, and the data of the OECD countries for the
period of 1960-1985. In another study, Barro and Sala-i Martin (1991), analysing the data of 73 regions of 7 European
countries for the 1950-1985 period, concluded that convergence rate in terms of real GDP per capita is 2% per year.

Bernard, and Durlauf (1996) tested the convergence hypothesis with a sample of 15 OECD members, and could
not reach significant results. On the other hand, Nahar and Inder (2002) performed a new analysis based on the
same study, and showed that the convergence hypothesis can yield meaningful results even if the series are not
stationary. Nahar and Inder, who applied their tests with the data of 22 OECD countries, found significant
convergence between the selected countries.

Folfas (2017) investigated the existence of convergence between 2000 and 2011 for selected 211 regions at the
NUTS-3 level from Bulgaria, the Czech Republic, Estonia, Hungary, Latvia, Lithuania, Poland, Romania,
Slovakia, and Slovenia. For the 2000-2008 period, absolute beta convergence was observed among the 10 regions
of new member countries, whereas in the 2008-2011 crisis period, the convergence was very low.

Nevima, and Melecky (2011) used the data of 35 regions of the Czech Republic, Hungary, Poland and Slovakia at
the NUTS-II level, the so-called the Visegrad Group for the period of 1995-2008, and concluded that there was
absolute beta convergence in the pre-crisis period.

In the analysis based on the conditional model of Giindem (2017), the convergence relationship between NUTS-II regions
in Tirkiye for the 2004-2011 period was statistically insignificant. Accordingly, there was no income convergence
between regions within the framework of the conditional convergence model in the period under consideration.

In terms of sigma convergence, a recent study using the data of 2004-2014 period of the NUTS-II level regions in
Tiirkiye by Gomleksiz et al. (2017) reached findings supporting the argument of sigma convergence. The rate of
convergence increased more after the crisis compared to the pre-crisis period.

Monfort (2008), investigating sigma convergence for the EU, tested convergence by calculating the coefficient of
variation, in terms of the NUTS-II level regions of EU-27 and EU-15 countries, using the data of 1979-2005 period.
As a result, it was determined that there was a strong convergence for EU-15 until the mid-1990s, but the rate of
convergence decreased relatively, and reached a stable level in the following years. The existence of sigma
convergence was determined for EU-27 until 2005. It has been concluded that the countries that were included
after the enlargements rather than EU-15 were effective in increasing the speed of convergence.

Sigma convergence was investigated by Glodowska (2015) for a total of 276 regions of EU-28 countries at NUTS-
IT level. The data of 2000-2013 on the country basis, and 2000-2011 for the regions were used. According to the
region-level results in terms of sigma convergence, convergence increased rapidly for 276 regions in the pre-crisis
period, and convergence stopped during 2008-2011. In other words, it was concluded that the global crisis affected
convergence negatively.

5. METHODOLOGY

In the convergence literature, it is seen that panel regression, panel unit root, cross section and time series analysis
are frequently used as methods to evaluate beta and sigma convergence. In this study, besides beta and sigma
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convergence, arithmetic mean was used as a different analysis method; that is, three different analyses were carried
out in this study.

In order to test the validity of the Solow growth model for 81 regions under the first method, the rate of increase
between the GDP per capita in 2004, and the one in 2017 was calculated for the regions.

(Y —Yy) = a+ By + u (1

In Equation-1, which is used for the analysis of absolute beta convergence, Y it represents GDP per capita in
period t, while Y _i0 represents GDP per capita at the initial time. As a result of the calculation, the negative beta
coefficient indicates the presence of convergence.

In the second analysis, the presence of sigma convergence was analysed over the years with the coefficient of
variation for the same 81 regions. In order to reach the coefficient of variation, first of all, the standard deviation
of the GDP per capita of 81 regions was calculated. The standard deviation was divided by the arithmetic mean
calculated for the 81 regions in the relevant year, and the coefficient of variation was obtained. According to the
Sigma convergence, if the coefficients of variation calculated over the years approach zero, convergence occurs.
The closer the coefficient is to zero, the stronger the convergence.

Coefficient of Variation = Shy /Y ()

Here, Shy denotes the standard error of 81 regions for the year, and Y the annual average of 81 regions.

In the third analysis, the period 2004-2017 is divided into two sub-periods, pre-crisis and post-crisis, in order to
determine the impact of the 2008 crisis. In the compared periods, first of all, the GDP per capita of each year, and
each region is compared with the EU-28 average. Based on year and region calculations, the average of 5 years
for the pre-crisis period, and the average of 8 years after the crisis were obtained. The averages obtained on the
basis of the region, and two separate periods were compared to the EU-28 average per capita income in the same
period, and two different coefficients were obtained on the basis of the region for the pre-crisis and post-crisis
periods. If the coefficient for the first period is between 0 and 1, an increase in the coefficient in the second period
indicates positive convergence; A decrease in the coefficient indicates negative divergence. If the coefficient for
the first period is greater than 1, if the coefficient for the second period decreases compared to the first period, it
indicates negative convergence, and if it increases, it indicates positive divergence.

A0 = A0, /A0, (3)
A0, = === /== “4)
A0, = === /== 5

where AOL is the Arithmetic Mean of GDP Per Capita of a region for pre crises period, AO2 is the Arithmetic
Mean of GDP Per Capita of a region for post crises period, X The Total GDP Per Capita for Brands (region) for
the selected years, k is the quantity of the Selected years, Y is the total GDP Per Capita for EU-28 for the selected
years EU-28 and m is the quantity of Selected years.

AOI1 = (' The Total GDP Per Capita for Brands (region) for the selected years /(quantity of Selected years)) / (The
Total GDP Per Capita for EU-28 for the selected years /( quantity of Selected years)) ,

AO2 = (The Total GDP Per Capita for Brands (region) for the selected years /(quantity of Selected years)) / (The
Total GDP Per Capita for EU-28 for the selected years /( quantity of Selected years))

Result (change) Coefficient = AO2/A01

If the calculated coefficient is greater than 1, it indicates positive convergence or divergence; If it is less than 1, it
indicates negative convergence or divergence. What is decisive here is the initial value of the region, and four
possible cases are as follows:

o Ifthe initial value is below the EU-28 average, and the value in the second period is higher than the first period,
the coefficient will be above 1, and indicates a positive convergence.

o Ifthe initial value is below the EU-28 average, and the result is less than 1, it will mean that there is a negative
divergence.
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o Ifthe initial value is above the EU-28 average, and the value in the second period is higher than the first period,
the result will be above 1, and will be interpreted as a positive divergence.

e [fthe initial value is above the EU-28 average, and the result is less than 1, it will mean that there is a negative
convergence.

In summary, this study contributes the literature by introducing new concepts: positive/negative convergence and
divergence.

6. DATA SET

Regional GDP per capita (EUR) data for the period of 2004-2017 were obtained from EUROSTAT. The sample of
25 countries and 81 NUTS-II level regions were compared with the EU average GDP per capita. The average GDP
per capita calculated for two different periods to analyse convergence-divergence for the period under consideration,
and evaluate the effect of global financial crisis. Not all, but the first four regions of selected countries with the highest
GDP in 2004 and the first five regions from Tiirkiye were included in the sample. In the convergence literature, it is
seen that panel regression, panel unit root, cross section and time series analysis are frequently.

7. ANALYSIS

In addition to the analyses based on beta and sigma convergence, which have many examples in the literature, the
third analysis which is specific to/developed for this study is used, and the average growth rates on a regional basis
for two different periods were compared with the EU-28. Unlike other methods, detailed convergence / divergence
results were obtained on a regional basis.

7.1. Beta Convergence Analysis

According to the neo-classical growth theory, regions with relatively lower incomes at the beginning will grow
faster and converge with developed regions in the long run, since capital productivity is higher than developed
regions. In the first analysis, in which absolute (unconditional) beta convergence was used to test the validity of
the Solow growth model for 81 regions, the rate of increase in GDP per capita in 2004 and 2017 was calculated
for selected regions, and Graph-1 was obtained.

When the linear growth trend in Graph-1, which includes the GDP per capita change rate according to the
beginning and ending years (2004 and 2017) on the vertical axis, and the GDP per capita value (EUR) of the
countries in the starting year on the horizontal axis, is analysed, it is seen that countries with low GDP per capita
in the beginning have higher growth rates compared to the relatively high income states. Based on this result, the
existence of absolute beta convergence can be seen

Figure 1. Distribution of Growth Rates by Region and Beta Convergence
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Although the scatter in Figure 1 shows beta convergence, regression analysis was performed to confirm this result.

Based on the t and p values presented in Table-3, the findings were significant. At the context of convergence, the
existence of absolute beta convergence is confirmed as the beta coefficient is negative.

Table 3. Findings of Conditional Beta Convergence Regression Analysis

Regression Statistics

Multiple R 0,472338383
R Square 0,223103548
Adjusted R Square 0,213269416
Standard Error 0,525583339
Observations 81
Anova
df SS MS F Significance F

Regression 1 6,266912207  6,266912207 22,68665313  8,5077E-06
Residual 79 21,82278988  0,276237847
Total 80 28,08970208

Coefficients Standard Error t Stat P-value Lower 95%  Upper 95% Lower 95,0% Upper 95,0%
Intercept 0,952586673  0,090190664  10,56192111 9,11674E-17 0,773066648 1,132106698 0,773066648 1,132106698
X Variable 1 -1,35381E-05  2,84232E-06 -4,763050822 8,5077E-06 -1,91956E-05 -7,88061E-06 -1,91956E-05 -7,88061E-06

The first analysis may be seen as incomplete as it does not contain details for the convergence relationship between
selected regions on a region/year basis. The neglect of measurement problems that may arise from price-currency
changes can also be criticized. In addition, since the convergence relationship is evaluated percentage wise, small
income increases in regions with low GDP per capita produce proportionally large results mathematically. This
affects the interpretation of the findings. For example, Romania - Bucharesti IIfov region, which had a per capita
income of 5.900 Euros in 2004, increased its per capita income to 22.000 Euros until 2017, and became the region
with the highest proportional increase with an increase of 273% among the 81 selected regions. Whereas, the net
increase in per capita income in nominal terms is 16,100 Euros. In contrast, the United Kingdom - Inner London
West region increased its per capita income by 40% from 2004 to 2017, nominally from EUR 149.400 to EUR
209.900, or EUR 60.500. Based on these observations, additional analyses were made.

7.2. Sigma Convergence Analysis with Coefficient of Variation and Findings

In the second analysis, the existence of sigma convergence was tested over the years with the coefficient of
variation using the same sample and data set. In this method, first the standard deviation was calculated for each
year and for 81 regions, and divided by the average GDP per capita of 81 regions to obtain the coefficient of
variation, which shows the convergence on a yearly basis. According to Sigma convergence, the coefficient of
variation is between 0 and 1. The closer the coefficient is to 0, the greater the convergence, and the closer it is to
1, the weaker the convergence.

As seen in Figure 2, while the coefficient of variation was 0.85 for 81 regions in the initial year (2004), it decreased
to 0.75 during the global financial crisis, and convergence was higher among the selected regions in this period.
While the rate of convergence slowed down with the decrease of the effects of the crisis, after 2015 the coefficient
of variation entered a downward trend again, and the rate of convergence increased. The average coefficient of
variation during the period (14 years) was determined as 0.82.
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Figure 2. Coefficient of Variation by Years and Sigma Convergence
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Although it is concluded that 81 regions converge in crisis period, with the two analyses presented above, detailed
results cannot be obtained for each region. In order to determine the convergence results on the basis of region and
year, a method specific to this study was developed.

7.3. Sigma Convergence Analysis with Arithmetic Mean and Findings

In the analysis based on the original method, which is defined as the arithmetic mean, 2009 was taken as the
threshold year, when the effects of the crisis were felt the most in terms of GDP per capita, and a comparison was
made between the previous (2004-2008) and the following (2010-2017) periods. During the comparison periods,
the average GDP per capita of the period was calculated for each region, and the value obtained was proportioned
to the period average of the EU-28 GDP per capita value. While the average of the selected regions was used in
the first two analyses, the main reason for dividing the values of the regions by the EU-28 average GDP per capita
in the third analysis is to determine whether the regions converge to the average of the EU member countries. One
of the advantages of this method is that choosing a single year as the start or end year eliminates the risk of possible
misleading evaluations due to exceptional circumstances regarding the selected year, and allows the determination
of regional performances over a relatively long period of time with periodic data.

The findings of the analysis with the arithmetic average method produce 5 categories: Regions that recorded
changes in GDP per capita above, below and parallel to the EU average. Regions in the first and second groups
were below the EU-28 average GDP per capita in the pre-crisis period, while the first group regions converged
positively after the crisis, while the second group regions diverged negatively after the crisis. The third and fourth
group regions had a per capita income above the EU-28 average GDP per capita in the pre-crisis period. In the
post-crisis period, while the third group regions diverged positively from the EU average, the fourth group regions
converged negatively. The fifth group showed a parallel change with the EU average; that is, it neither converges
nor diverges.

In the first group, 26 out of 81 regions took place. All of these 26 regions with incomes below the EU-28 average
GDP per capita for the period of 2004-2008 have converged to the average by increasing their GDP per capita
more than the EU-28 average in the post-crisis period (2010-2017). This group included 4 regions from Bulgaria,
Romania and Slovakia, 3 regions from Czechia, and 1 region from North Macedonia, Latvia, Hungary, Slovenia
and Malta.
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Figure 3. Convergence/Divergence Groups According to Arithmetic Mean Analysis
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5 regions participating in the sample from Tiirkiye were also included in the first group. The Eastern Marmara
Region, consisting of Kocaeli, Sakarya, Diizce, Bolu, and Yalova provinces, had an income of 0.31 times the
average per capita income of the EU-28 in the pre-crisis period, while it increased to 0.42 times in the post-crisis
period. In this period, the GDP per capita of the Eastern Marmara Region of Tiirkiye increased by approx. 50%
from 7,740 Euros to 11,638 Euros. In the EU-28, per capita income increased by 12.6% from EUR 24,560 to EUR
27,650. When the other four regions of Tiirkiye are examined, the per capita income of the Istanbul region
increased by 41%; compared to the pre-crisis period it increased from 0.43 times to 0.55 times in relation to the
EU-28 average. Per capita income of the Ankara region increased by 29% and reached 0,46 times from 0.40 times.
The per capita income increase in the Izmir region was 38.5%; the income of the region increased from 0.31 times
the average income of the EU-28 to 0.38 times. Finally, the per capita income increase in the Western
Mediterranean Region, which consists of Antalya, Isparta and Burdur provinces was 29%, and increased from 0.30
times to 0.35 times compared to the EU-28 average.

Among regions in the first group, the region with the highest increase in income and the most positive convergence
to the EU average was the Bulgaria — Yugozapaden region. The ratio of per capita income, which increased by
69% compared to the pre-crisis period, to the EU-28 average increased from 0.24 to 0.36. The least positively
convergence in this group is of the Croatia - Kontinentalna Hrvatska region, whose income increased by 15.6%
and its ratio to the EU-28 average increased from 0.38 to 0.39. Another remarkable region is Slovakia -
Bratislavsky district. While the income increase of this region was 61,3%, the per capita income, which was 0.85
times the EU-28 average before the crisis, reached 1.23 times the EU average after the crisis.

It has been concluded that the 2008 global financial crisis was an opportunity for convergence for the regions in
the first group, that is, showing positive convergence. The average growth rate between the pre-crisis period (2004-
2008) and the post-crisis period (2010-2017) in the 26 regions in this group was 42.9%.
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Figure 4. Group 1 Regions, GDP Per Capita/The EU-28 Average in Pre- and Post-Crisis
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Regions in the second group, like those in the first group, have a GDP below the EU-28 average; however, unlike
the first group, they did not converge to the EU average in the post-crisis period and showed negative divergence.
11 regions; 2 from Hungary, 3 from Portugal and Greece, 1 each from Croatia and Southern Cyprus, are in this
group. The main reason for the negative divergence is that in these 11 regions, GDP Per capita increased less in
the post-crisis period than before the crisis compared to the EU-28 average GDP per capita. Thus, these regions,
which already have incomes below the EU average, diverged in a negative sense and moved further away from
the average. Among these regions that were negatively affected by the crisis, the income of the Ionia Nisia region
of Greece, which diverged the most, decreased by 19% compared to the pre-crisis period, while its ratio to the EU-
28 average income decreased from 0.80 to 0.58. When the common characteristics of the countries where the
regions are located are examined, it is known that the debt stock/national income ratio of selected countries
increased above 75% in the post-crisis period, and even rose to 180% in Greece. In addition, these countries are
in the category of developing countries and post-crisis recovery processes have been relatively slow. The average
growth rate of 11 regions in the 2nd group between the pre-crisis period and the post-crisis period is 0%. This rate
is the lowest group growth rate among the 5 groups formed by the arithmetic mean analysis.

The positive divergence is defined as the fact that the regions with a GDP per capita above the EU-28 average in
the pre-crisis period showed an income increase above the EU average in the post-crisis period. 21 regions from
the sample were included in this status, and formed the 3rd group in which there are 4 regions from Sweden, 3
from Austria and Belgium, 2 from Germany, Denmark and Finland, 1 each from the United Kingdom, Czechia,
Ireland, Italy and Luxembourg. In this group, the income of the Irish — Southern region, whose per capita income
increased the most, by 25% compared to the pre-crisis period, from 39,960 Euros to 50,075 Euros, and increased
from 1.63 times to 1.78 times compared to the EU-28 average. In the 3rd group, the region with the least increase
in income is the Bremen region of Germany: 13.3%. While the per capita income of this region was 1.63 times the
EU average before the crisis, it increased only 1.64 times after the crisis.
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Figure 5. Group 2 Regions, GDP Per Capita/The EU-28 Average in Pre- and Post-Crisis
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Since the regions in the 3rd group recorded an increase in income per capita above the EU average, they
experienced advantageous as the first group from the global financial crisis. These regions, which had a per capita
income above the EU-28 average in the pre-crisis period, increased their income relatively, more and diverged
positively from the EU average. The average growth rate of these 21 regions that make up this group between the
pre-crisis period and the post-crisis period was 19.8%.

Figure 6. Group 3 Regions, GDP Per Capita/The EU-28 Average in Pre- and Post-Crisis
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Similar to the third group, the situation of regions that had per capita incomes above the EU-28 average before the
crisis, but, unlike the third group, converged to the average with an income increase below the EU average in the
post-crisis period, is called negative convergence. 18 regions in Group 4 with negative convergence were
determined: 4 regions from Spain, 3 from Italy and the United Kingdom, 2 from Ireland and Germany, 1 from
Greece, Finland, Denmark and Belgium. Although 15 of these regions showed a slower growth performance than
the EU-28 average after the crisis, they still continued to have incomes above the EU-28 average GDP per capita.
While the remaining 3 regions had incomes above the EU-28 average before the crisis, they fell below the EU-28
average after the crisis. These regions are Greece - Attiki, Spain — Catalufia, and Ireland - Northern and Western
regions. Greece — Attiki region's GDP per capita decreased by 9.5% compared to the pre-crisis period, while its
ratio to the EU-28 average decreased from 1.06 times to 0.86 times. Similarly, while the per capita income of the
Spain — Catalufia region was 1,08 times the average per capita income of the EU-28 before the crisis, it decreased
to 0.99 times after the crisis. Ireland — Northern and Western region, on the other hand, had an income of 1.15
times the EU-28 average before the crisis, but decreased to 0.95 times after the crisis. The average growth rate of
the 18 regions that make up the group between the pre-crisis period and the post-crisis period is 4.2%. Among all
groups, Group 4 was the second with the lowest growth rate after the crisis, with an average group growth rate of
4.2%.

Figure 7. Group 4 Regions, GDP Per Capita/The EU-28 Average in Pre- and Post-Crisis
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Solvenya - Zahodna Slovenija, Hungary - Budapest, Denmark - Nordjylland, Austria — Wien, and Finland -
Helsinki-Uusimaa regions, which performed in parallel with the EU-28 average in the pre-crisis and post-crisis
period, formed the 5th Group; per capita income growth in these regions is the same as the EU-28 average, have
neither converged nor diverged. The average growth rate of the 5 regions in the fifth group between the pre-crisis
period and the post-crisis period is 12.4%. While the regions of Slovenia and Hungary had incomes, respectively,
0.8 and 0.83 times below the EU-28 average GDP Per capita before the crisis, they remained at the same rate after
the crisis. The regions of Denmark, Austria and Finland remained above the EU-28 with 1.43, 1.74 and 1.80 times
the income, respectively.
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Figure 8. Group 5 Regions, GDP Per Capita/The EU-28 Average in Pre- and Post-Crisis
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Per capita income performances on a regional scale are generally in line with the country's macroeconomic
outlook. For example, the findings on the regions of Greece, one of the countries most affected by the crisis, are
weak, as are the national economic indicators. While 3 of the 4 regions of Greece in the sample diverged negatively
from the EU-28, 1 region converged negatively. Similarly, all 4 regions in the sample from Portugal are among
those with negative divergences. The common features of these countries are their high debt stock and relatively
weak fiscal discipline. On the other hand, all 5 regions in the sample from Tiirkiye converged positively to the
EU-28. As a matter of fact, the public debt stock/national income ratio in Tiirkiye is better than the EU members
in the period under consideration. In terms of being resistant to adverse liquidity conditions such as the global
financial crisis, a policy stance keeping fiscal discipline and a reformist approach compatible with it, contribute to
the recovery in a short time and to be less affected by the crisis.

8. CONCLUSION

In the context of economic development indicators, the decrease in the difference between countries over time,
and the convergence of low-income countries to high-income economies have been the main purpose of the
economic/structural transformation, which is called development. It is aimed that different regions of the same
country and different countries that participate to an integration initiative should reach a similar level of
development. Success in the process of economic integration requires that the differences between the parties to
be low, and decrease over time. It is expected from the candidate countries to approach the criteria determined by
the union, and the members to converge to each other.

In order to evaluate the developments experienced during the global financial crisis in the context of convergence,
it has been observed that the existing publications generally cover the national level, and studies are rarely carried
out at the NUTS-II regional level. Especially in the relationship between crisis and convergence, a research gap
has been identified at the NUTS-II level. In this study, it was aimed to determine the convergence results of the
2007-2008 global financial crisis at the level of NUTS-II regions. The GDP per capita series of the 81 selected
regions for the years 2004-2017 covering the pre-crisis and post-crisis period were used. The arithmetic mean
method, which was used for the first time in this study, was used together with the traditional methods of
convergence analysis, namely beta and sigma analysis.

242



Siileyman Demirel Universitesi Vizyoner Dergisi, Yil: 2025, Cilt: 16, Sayi: 45, 227-246.

Sileyman Demirel University Visionary Journal, Year: 2025, Volume: 16, No: 45, 227-246.
According to the results of the conditional beta convergence analysis, it was observed that most of the regions with
relatively low per capita income in 2004 achieved higher growth rates compared to the regions with relatively high

income. In addition, in the regression analysis, t and p values are significant, and the beta coefficient is negative,
so it is concluded that there is convergence.

In the context of the second analysis, sigma convergence, the existence of convergence for selected regions were
examined with the findings of whether the units converge to the EU average or not, using the coefficients of
variation which were determined for each year. Especially in the years when the crisis was felt most intensely, the
coefficient of variation reached the level closest to 0; therefore, it was concluded that the selected regions
converged during the crisis period.

In order to reach detailed convergence results for each region and year, arithmetic mean analysis, which was used
for the first time in this study, was performed. 2009 was taken as the threshold. The data of 2004-2008 and 2010-
2017 periods were compared. By calculating the average GDP per capita of both periods separately on a regional
basis, the values found for the two periods are proportioned to the EU-28 average for the same periods. Using a
large sample, the data of suitable period, and the average regional performances for a relatively long time
contributes eliminating the certain risks specific to the years, and reaching at healthier findings.

Using the third method, this study introduces five new concepts/terminology to the literature. Positive convergence,
negative convergence, positive divergence, negative divergence and stationarity. Based on the findings of the final
analysis, the selected regions were divided into 5 different groups. Regions in the 1st and 2nd groups had a per capita
income below the EU-28 average in the pre-crisis period. The 1st group regions converged positively after the crisis,
while the 2nd group regions diverged negatively after the crisis. The 3rd and 4th group regions had a per capita
income above the EU-28 average in the pre-crisis period. 3rd group regions diverged positively from the EU average
in the post-crisis period, while the 4th group regions converged negatively. The 5th group showed a parallel change
with the EU average; instead of convergence and divergence, they remained in the same position.

26 out of 81 regions in the sample were included in Group 1, while they had incomes below the EU-28 average
for the period of 2004-2008, they converged to the average by increasing their GDP Per capita more than the EU-
28 average in the post-crisis period (2010-2017). The 5 regions included in the sample from Tiirkiye were also in
the Ist group, and converged positively to the EU-28 average. 11 regions in the 2nd group, as in the 1st group,
have GDP per capita below the EU-28 average, but they did not converge to the EU-28 in the post-crisis period
and diverged negatively.

Realization of the regions with per capita income above the EU-28 average in pre-crisis period an increase in their
income level above the EU-28 average in post-crisis period was called as positive divergence. Group 3 has this
characteristics and includes 21 regions of the sample.

Unlike the 3rd group, 18 regions with an income above the EU-28 average GDP per capita before the crisis
achieved an income increase below the EU-28 average and converged to the EU average in the post-crisis period,
but this is a relative decline, that is, a negative convergence of these regions.

5 regions, whose relative position did not change before and after the crisis and showed the same development as
the EU-28 average, were classified as Group 5.

The regional growth performance, measured by per capita income, cannot be considered independent of the general
performance, as well as political and economic stability of the country of which the region is a part. Despite the
Maastricht criteria, the countries that faced the global financial crisis with high public debt stock, weak budget
performance and fiscal discipline problems experienced negative divergence or negative convergence, while
Tiirkiye and its regions in the sample, due to favourable financial conditions and fiscal discipline based on the
Transition to a Strong Economy Program after the 2001 crisis, were less affected by the crisis, which turned to be
an opportunity for convergence. The strengthening of the institutional structure and control mechanisms with the
Banking Supervision and Regulation Board, the Capital Markets Board, structural reforms and regulations on
financial markets undoubtedly contributed. Another important implication in terms of crisis management is
flexibility in terms of monetary policy. Especially countries with high debt stock use monetary policy tools to meet
their liquidity needs and gain flexibility in responding to the crisis with many tools, especially interest rates. In
this context, countries that have a national currency and their own central bank are in a more advantageous position
than countries that use a common currency. Especially, countries like Tiirkiye, England, Finland have been able
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to effectively use their monetary policy, making use of central bank and national currency. On the other hand,
Eurozone countries most affected by the crisis, such as Greece, Spain, Italy, Portugal and Ireland, had relatively
less response capacity. Regional policies that actively improve the economic potential of regions, and the
effectiveness of institutional structures such as development agencies, specialization based on dynamic
comparative advantages, and improvement of international competitiveness will be beneficial for moving from
regional disparities to positive convergence, and later to positive divergence.
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