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Abstract

The Convergence Hypothesis, which is the most important inference of the Neoclassical
Growth Model, argues that the differences in output per worker / per capita income
levels between economies at the global level or within a region will decrease and
eventually disappear over time. In applied studies investigating the phenomenon of
convergence at the global level, it is seen that the convergence either simply does not
occur or findings of convergence are rarely obtained. It is stated that this happens
because heterogeneous country groups are evaluated in the studies in question,
ignoring the differences in the initial conditions. These results obtained in applied
studies cause researchers to conduct research on more similar/homogeneous countries
where convergence is theoretically considered more likely. In studies employing
stochastic or deterministic approach or the ones where a combination of the two are
used, it is seen that the findings on the power of convergence vary depending on the
methodology applied, countries selected and the time period examined, but generally
support the Convergence Hypothesis. In this context, the G7 Countries are considered
a group of countries that dominate today s world in terms of economic development,
are technologically identical and have similar structural characteristics in terms of
macroeconomic indicators. It can be thought that it would not be surprising to find
a convergence between these countries in terms of output per worker/labor force.
However; it is considered that there may be countries that dissociate from others even
among a group of countries with a homogeneous structure. In this study, it is aimed
to put forward the club convergence hypothesis within the framework of the output
per worker indicator, using annual data of the G7 countries for the period 1950-
2018. Therefore, using the convergence test proposed by Phillips and Sul (2007), it is
analyzed whether output per worker levels demonstrate convergence clubs. According
to the analysis of Phillips and Sul (2007), it is determined that there is no general
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convergence club for all countries and there are different convergence clubs. As a
result of Phillips and Sul (2007) analysis, two output per worker convergence clubs
and one divergence club are determined.

Keywords: Club Convergence Hypothesis, Log t Regression Analysis, G7 Countries.
JEL Codes: C33, 047.
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G7 ULKELERINDE KiSi BASI CIKTI YAKINSAMASI:

KULUP YAKINSAMA TESTINDEN KANITLAR?

0z

Neoklasik Biiyiime Modelinin en onemli ¢ikarimi olan Yakinsama Hipotezi, kiiresel
diizlemde veya bir bolge icerisindeki ekonomiler arasinda bulunan, ¢alisan basina
ctkti/kisi basina diisen gelir farkliliklarinin zaman i¢erisinde azalacagini ve nihayetinde
ortadan kalkacagini ileri siirmektedir. Kiiresel diizeyde yakinsama olgusunu arastiran
uygulamali ¢calismalarda ise yakinsama olgusunun ya gerceklesmedigi ya da nadiren bir
yakinsama bulgusuna ulagildigi goriilmektedir. Bu durumun, soz konusu arastirmalarda,
tilkelerin baslangic kosullarimin  farkliligini  ihmal edilerek heterojen yapidaki
tilke gruplarimin ele alinmasindan kaynaklandigi ifade edilmektedir. Uygulamali
calismalarda elde edilen bu sonuglar, arastirmacilarin yakinsama olgusunun teorik
olarak daha olas: oldugu diisiiniilen daha benzer/homojen iilkeler iizerine arastirma
vapmalarina neden olmaktadir. Yakinsamanin stokastik, deterministik ve soz konusu
iki yaklagimin sentezi iizerine kurgulanan metodolojik yaklasimlarin kullanildig
calismalarda, yakinsamanin giiciine iligkin bulgularin, uygulanan metodolojiye, segilen
tilkelere ve incelenen zaman dilimine bagl olarak cesitlilik gostermekle birlikte genel
olarak Yakinsama Hipotezini destekleyen sonuclara ulasildigi goriilmektedir. Bu
kapsamda G-7 Ulkeleri, giiniimiiz diinyasinm ekonomik gelismislik yoniinden domine
eden, teknolojik agidan ozdes olan ayrica makroekonomik gostergeler bakimindan da
benzer yapisal ozellikler tasiyan iilkeler grubu olarak degerlendirilmektedir. S6z konusu
bu iilkeler arasinda isgiicii/¢alisan basina ¢ikti kriteri bakimindan yakinsama bulgusu
elde etmek sasirtici olmayacag diigtiniilebilmektedir. Ancak, bu kadar homojen yapida
olan iilkeler toplulugunda bile ayrisan iilkeler olabilecegi degerlendirilmektedir. Bu
calismada, G7 iilkeleri icin 1950-2018 donemine ait yillik veriler kullanilarak kuliip
vakinsama hipotezinin, ¢alisan basina ¢ikti gostergesi cercevesinde ortaya konmasi
amaclanmaktadir: Bu nedenle, Phillips ve Sul (2007) tarafindan ileri siiriilen yakinsama
testi kullanilarak ¢alisan basina ¢iktinin yakinsama kuliipleri gosterip gostermedigi
analiz edilmektedir. Phillips ve Sul (2007) analizine gére tiim iilkeler icin genel bir
yakinsama kuliibiiniin bulunmadigr ve farkl yakinsama kuliiplerinin oldugu tespit
edilmektedir.  Phillips ve Sul (2007) analizi sonucunda 2 adet ¢alisan basina ¢ikti

3 Genigletilmis Tiirkge Ozet, calismanin sonunda yer almaktadir.
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yakinsama kuliibii ve 1 tane de waksama kuliibii tespit edilmektedir.
Anahtar Kelimeler: Kuliip Yakinsama Hipotezi, Log t Regresyon Analizi, G7 Ulkeleri.
JEL Kodlari: C33, O47.

“Bu ¢alisma, Arastirma ve Yayin Etigine uygun olarak hazirlanmistir.”

1. INTRODUCTION

The Convergence Hypothesis, which is the main inference of the Neoclassical Growth
Model developed by Solow (1956), in its simplest form, states that initial conditions
have no effect on a country’s per capita income in the long run, and differences in
output per worker/per capita income between economies at the global level or within a
region will decrease over time and eventually disappear, so that output per worker/per
capita income levels of poor countries will reach those of rich countries. The basis of
the Convergence Hypothesis is the argument that under closed economy conditions,
the low capital stock in poor countries has a slower decreasing marginal return than in
rich countries (Ceylan, 2010a: 312).

The conceptual examination and empirical testing of the Convergence Hypothesis
appears to have come to prominence with the emergence of modern growth theory in
the mid-1980s. In this context, the Convergence Hypothesis, which is thought to have
a very important function in revealing the mechanics of economic growth, reveals
three almost competing and testable hypotheses: absolute, conditional and club
convergence. The Absolute Convergence Hypothesis asserts that per capita incomes of
countries will converge in the long run regardless of their initial conditions. According
to the Conditional Convergence Hypothesis, per capita incomes of countries with
similar structural features such as consumer preferences, technologic development,
population growth rates, government policies etc. converge regardless of the initial
conditions. Finally, the Club Convergence Hypothesis states that per capita incomes of
countries with similar structural characteristics will converge in the long run provided
that the initial conditions are identical (Galor, 1996:1056). In the absolute convergence
hypothesis, there is only one equilibrium in which all economies converge, while in
the conditional convergence hypothesis, the equilibrium differs each economy having
its particular equilibrium. In the club convergence hypothesis, there are models that
produce multiple equilibria, and which of these different equilibria the economies will
reach is determined depending on the starting positions of the countries in question
(Ceylan, 2010b:56-57).

When applied studies aiming to test the Convergence Hypothesis are evaluated
methodologically, it is seen that three basic approaches come forward. Among these
approaches, the most popular one is the convergence approach, which assumes a
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deterministic trend under the convergence process (e.g. Barro and Sala-i Martin,
1992). In recent studies on the Convergence Hypothesis, it is seen that the focus is on
the stochastic trend, which expresses the opposite of the deterministic trend. Analyses
that employ stochastic trend (e.g. Pesaran, 2007) adopt a non-theoretical approach and
take into account the time series properties of the data to capture the dynamic aspect
of the economic growth process. In applied studies aiming to test the Convergence
Hypothesis, it is seen that the third approach is the synthesis model (e.g. Phillips
and Sul, 2007,2009) that allows both deterministic and stochastic trends (Desli and
Gkoulgkoutsika, 2020:138).

In applied studies investigating the phenomenon of global convergence, it is seen
that the convergence either does not occur or findings of convergence are rarely
obtained. It is stated that this happens because heterogeneous country groups are
evaluated in the studies in question, ignoring the differences in the initial conditions.
These results obtained in applied studies cause researchers to conduct research on
more similar/homogeneous countries where convergence is theoretically considered
more likely. In this context, several studies in applied literature reach the conclusion
that the Convergence Hypothesis is more prominent in certain groups consisting of
only highly developed countries (Dowrick and Nguyen 1989; Dowrick and Gemmell
1991; Johnson and Takeyama 2001; Canova 2004; Castellacci and Archibugi 2008).
In this direction, it is seen that one of the most important criteria used to reveal the
homogeneous structure of the countries is the development level of the countries
and the Convergence Hypothesis is tested by grouping the countries as developed /
developing countries (Ceylan, 2010a:313; Desli and Gkoulgkoutsika, 2021:841).

In this context, this study aims to put forward the club convergence hypothesis within
the framework of the output per worker in G7 countries which consist of Germany,
the United States of America (USA), France, England, Japan and Canada and were a
very homogenous group of developed countries in the period 1950 — 2018. The G7
Countries are considered a group of countries that dominate today’s world in terms
of economic development, are technologically identical, and have similar structural
characteristics in terms of macroeconomic indicators. In this context, it can be thought
that it would not be surprising to find a convergence between these countries in terms
of output per worker/workforce, it can be thought that it would not be surprising
to find a convergence between these countries in terms of output per worker/labor
force. However, it is considered that there may be countries that dissociate from others
even among a group of countries with a homogeneous structure. For this purpose, the
convergence test developed by Phillips and Sul (2007), which enables deterministic
and stochastic tendencies, is used in the study and it is analyzed whether output per
worker in G7 countries demonstrates convergence clubs. In the second part of the
study, following the introduction, the relevant literature is summarized. In the third
and fourth sections, the methodology used in the study is explained and the findings
are presented, respectively. The study is completed with the discussion and conclusion
sections in which the obtained results are evaluated.
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1.1. Literature Review

When the applied studies on the Convergence Hypothesis are reviewed, it is seen that
the results often do not support the Convergence Hypothesis in the studies conducted
at the global level, in other words, the convergence either does not occur or findings
of convergence are rarely obtained. (Kang and Lee, 2005; Li et al.2016). These
results lead to the conclusion that studies testing the Convergence Hypothesis should
concentrate on relatively similar/homogeneous country groups, where convergence is
theoretically considered more likely, rather than heterogeneous country groups. One of
the criteria used in the literature to reveal the homogeneous structure of the countries
in which the validity of the Convergence Hypothesis is investigated is the level of
development of said countries and in this direction, the members of the Organization
for Economic Cooperation and Development (OECD) or the G7 countries as an even
more homogeneous group of developed countries are widely investigated in applied
studies. This preference, which emerged in applied studies, initially started as a
necessity due to the availability of data and therefore focused on developed countries,
which were considered developed at that time and had satisfactory data volume and
quality, and in the process, as the availability and quality of data about other countries
increases, it is seen that research on developing and underdeveloped countries also
started (Desli and Gkoulgkoutsika, 2021:841). In this context, the developing country
groups are classified according to geographically defined criteria and basically
consist of Asian countries (Evans and Kim, 2011), African countries (Charles, et
al., 2012; Noguera-Santaella, 2017), MENA countries (Andreano et al., 2013) and
Latin American countries (King and Ramlogan-Dobson, 2015). It can be asserted
that in these studies, results in general were in favor of the Convergence Hypothesis.
The findings obtained from these studies are crucial in showing that although the
convergence hypothesis is a theoretical result derived from the Solow Model, it may
be related to geographical features, technological similarities and climatic factors.

Applied studies on developed countries in the literature testing the Convergence
Hypothesis are generally based on OECD countries (Liu and Ruiz, 2006; Caggiano
and Leonida, 2009; Marattin and Salotti, 2011; Ceylan et al., 2013; Bahmani-Oskooee
et al., 2017), The European Union (EU) and the subgroups of the countries that
make up the EU (Monfort, et al., 2013; Borsi and Metiu, 2015; Ceylan and Abiyev,
2016; Chapsa et al., 2015, Cabral, et al., 2019, Bolea, et al. , 2018; Cavallaro and
Villani, 2021), countries classified as high-income by the World Bank (Desli and
Gkoulgkoutsika, 2021) and homogeneous country groups such as G7 countries
(Cellini & Scorcu, 2000; Ceylan, 2010a). In studies employing methodological
approaches based on stochastic approach, deterministic approach or the combination
of the two, it is seen that the findings on the power of convergence vary depending
on the methodology applied, countries selected, and the time period examined, but
generally are in favor of the Convergence Hypothesis.
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In this context, this study aims to put forward the Club Convergence Hypothesis
within the framework of output per worker levels, using the technique developed
by Phillips and Sul (2007) on annual data for the period 1950-2018 in G7 Countries,
which is a homogeneous developed country group. In the applied literature, there are a
limited number of studies that test the Convergence Hypothesis with respect to output
per worker levels in G7 countries. In this respect, it is considered that the study will
contribute to the limited literature.

2. METHODOLOGY

In this study, output per worker levels in G7 countries during the reviewed period 1950-
2018 are investigated using the club convergence technique developed by Phillips
and Sul (2007,2009) which is also called the “log t convergence test”. It is stated
that the Convergence Hypothesis is the most important outcome of the Neoclassical
Growth Model, which is based on the principle of the uniqueness of equilibrium. In
the Club Convergence Hypothesis, there are models that produce multiple equilibria,
and which of these different equilibria economies will reach is determined depending
on the initial positions (Ceylan, 2010b:56-57). In this respect, it can be said that the
theoretical foundations of the Club Convergence Hypothesis, which emerged from
the empirical evidence, are based on the endogenous growth theory, which considers
multiple steady-state equilibria and constant/increasing yields.

In this context, it is seen that the Club Convergence Hypothesis, which was first put
forward by Baumol (1986), can be investigated with different methodologies in various
studies (Quah, 1996; Corrado, et al., 2005; Phillips and Sul (2007,2009). It is observed
that the most used method in recent studies is the econometric method developed by
Phillips and Sul (2007, 2009). This is due to the methodological advantages of this
model. The Phillips and Sul (2007) method is a time-varying factor model which
allows individual and transitional heterogeneity to define convergence clubs and does
not dictate certain assumptions about trend stationarity or stochastic non-stationarity
(Sichera and Pizzuto, 2019). The methodological advantages of the Phillips and Sul
(2007) method allows it to be used in researching convergence clubs in different areas
such as energy consumption, happiness, military spending, etc. (Kourtzidis et al.
(2018), Panopoulou and Pantelidis (2009), Apergis and Cooray (2016), Ivanovski et
al. (2018), Apergis and Georgellis (2013) Saba and Ngepah, (2021)).

In this study, where the annual data for the G7 Countries for the period 1950-2018
were taken from 7otal Economy Database and used to put forward Club Convergence
Hypothesis in the framework of output per worker levels using the technique developed
by Phillips and Sul (2007), Yt denotes the output per worker level in each country and
i=1,2,...,N and t=1,2,...,T denote the number of countries and years respectively.
Following the Phillips and Sul (2007) technique, which is based on a modification of
the traditional panel data decomposition of the studied variable (output per worker),
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the dependent variable Vit in the model is divided into two components, systematic
(git) and temporary d;t):

Yie = 9ie + dic (1

When equation (1) is rearranged to express the systematic and temporal components
in the panel, the following equation (2) is reached:

gie + di .
v = (Fo e = S, Vit @
t

As it can be seen, there are two time-varying components in equation (2). The first one
is #¢, which can have both deterministic and stochastic components and represents a
steady-state trend function for the group. The second one is a unit-specific element 67
that measures the distance between the common factor 4 and Vijt, reflecting both time
and unit specific effects. The coefficient is also a measure of the share of the common
effect factor for each unit in the panel. In the Phillips and Sul (2007) method,
convergence is assumed as a dynamic process. Therefore, the 9;; coefficient shows the
transition paths, and the per capita income convergence can be tested by its temporary
relative behavior. The method of Phillips and Sul (2007) projects a semi-parametric
process suitable for testing the convergence hypothesis for the coefficient §;;. Phillips
and Sul (2007,2009) assert that additional structural constraints and assumptions
should be made in the estimation of this parameter, and suggest the relative transition
path defined in equation (3) below:
Vit it

hy = =
1 1 3
NZ?’:l Yit NZ?I:1 Byt

Here, hj;, represents a measure of the transition path relative to the panel mean. The
relative transition path parameter may differ between countries in the short run, but
for each country, as the relative transition path parameter approaches one, it suggests
the inference of long-term convergence.

Figure 1. Different Transition Paths and Transition Stages

Source: Phillips and Sul (2009: 1160).
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This situation is illustrated in Figure 1. It can be seen in Figure 1. that countries 2
and 3 have very dissimilar initial conditions and thus different transition paths. The
relative transition path parameters of countries 2 and 3 converge monotonically. Here,
country 3 represents a typical industrialized country, while country 2 represents a
typical industrializing economy that has high growth rates. It can be observed in
Figure 1 that countries 1 and 2 have the same initial conditions. Country 1 represents
a typical developing country. While country 1 had low growth rates at the beginning
(A), it started to reverse its economic performance over time (B) and converged to
country 2 in the final stage (C) (Phillips and Sul, 2009: 1159).

In the Phillips and Sul (2007) method, the cross-section variance of the relative path
parameter should converge to zero in order to infer long-term convergence. In this
case, the assumption in equation (4) below should be made for the convergence club
algorithm of t:

8ie = 6 + 0ueVir

In the equation in question %it = L(jﬁ 101> 0and ¥ie may be weakly dependent on
time, but for each i, the function i.i. d. (0,1) L(t) is ascending at ¢, the function is ascending
at and divergent as approaches infinity. In this special form of Jit, the null hypothesis
of convergence for all i valuesis Hy:6; = 8,a = 0 and the alternative hypothesis is

Hy:6; # 6 or a < 0.or Specifically, the hypothesis tests given here can be reduced to the
sign of a. When the null hypothesis of convergence is rejected for a particular group
of units in the panel, this inference does not mean that related units cannot converge
to other clusters in the panel. Therefore, the rejection of existence of convergence for
the whole of panel indicates the presence of multiple convergence clubs in the panel.

Phillips and Sul (2007) suggest that the mentioned convergence phenomenon can be
tested using the following equation:

H R
log(H—i)—ZlogL(t)=é+blogt+ﬁt )

Here; H, = %Z?’ﬂ(hit —1)2 and is expressed as the square of the cross-sectional distance of the

relative transition coefficients. Phillips and Sul (2007) suggest t = [rt],[rt]+1,..,T and
r[0.2,0.5] for the estimation of equation (5). Note that since in equation (5), b = 24, the null
hypothesis can also be arranged as b">0 or b"<0. For this one-way test, if t5; < —1,65, the null
hypothesis which suggests the validity of the convergence hypothesis is rejected. This test can also
be applied to reveal different convergence clubs in the panel. In this context, the log t convergence
test proposed by Phillips and Sul (2007) includes a four-stage algorithm. At the first stage, the panel
data are arranged in descending order according to the last observations. In the second step, firstly,
the log t test is performed on the first n = 2 regions to form the core group G, between the two
regions. If tp (n = 2) > —1,65, it constitutes the G, core group. Then, the log t test is performed
for the next region and this core group, and if tz(n = 3) > tz(n = 2), that region is added to
tB(n =3)> tﬁ(n = 2). This process is repeated until tﬁ(n) > tB(n —1). The size of the core
group is chosen to maximize the ratio of tﬁ(n) to the coefficient k, based on n*, min[tﬁ (n)] >
—1.65. Here it is set as 2 < n* < N. In the third stage of the algorithm. after the core group is

424



CONVERGENCE OF OUTPUT PER WORKER IN G7 COUNTRIES:
EVIDENCE FROM THE CLUB CONVERGENCE TEST

created, the regions that are not included in the core group are determined and added to the core
group and the log t test is run. If tz(n) > 0 the new region is added to the club. In the fourth and

last stage, the log t test is applied for the regions that were not selected in the third stage, and if the
test statistic is greater than -1.65, these regions form another convergence club. If the test statistic is
less than -1.65, the first three steps of the algorithm are repeated in this group. The last remaining
countries/regions form the divergence club if the test statistic is less than -1.65.

3. RESULTS

The results obtained by applying the Phillips and Sul (2007) method, the methodology
of which is explained above, to the output per worker/labor productivity per worker
data of G7 countries for the period 1950-2018 are presented in Table 1. In the
framework of the procedure of the method, the entire panel formed by all G7 countries
is examined to see if these countries are in convergence behavior. In this context,
the null hypothesis is rejected because the t-statistics calculated for the entire panel
of G7 countries, -12.479, is less than the critical value of -1.65. This result shows that
convergence could not be detected in the entire panel.

Table 1: Phillips and Sul (2007) Analysis Results

Category Countries B t
Entire Panel G7 Countries -0.634 -12.479
Club 1 USA, Germany, Italy 0.172 2.173
Club 2 Canada, England -0.406 -0.587
Club 3 (Divergence Club) Japan, France -0.748 -42.053

In the Phillips and Sul (2007) method, non-detection of convergence for the entire
panel is considered a prerequisite for investigating whether there is convergence in
subgroups or clubs. Within the framework of the methodology, two convergence
clubs with a t-statistic value greater than the critical value of -1.65 were identified
among the G7 countries. In this context, as can be seen in Table 1, USA, Germany
and Italy constitute the first convergence club while Canada and England constitute
the second. However, the analyses carried out within the framework of the method
proposed by Phillips and Sul (2007) also reveal that Japan and France are not included
in convergence clubs 1 and 2 and there is no convergence between these two countries.
These two countries are in convergence behavior neither to each other nor to other
G7 countries thus these two countries together form a divergence club. Among G7
countries, France is the country where the agricultural sector stands out and has the
highest agricultural production. Therefore, it can be said that it differs from other
countries in terms of its structural features. On the other hand, Japan differs from
other G7 countries in terms of geographical, climatic, cultural conditions and even
its dependence on exports. For this reason, the fact that Japan is not included in any
convergence club stands as an explainable result.
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4. DISCUSSION

In the study, it is investigated whether the total output per worker/labor productivity
per worker levels in G7 countries are in convergence behavior in the period 1950-2018
by the club convergence technique developed by Phillips and Sul (2007,2009). In the
applied literature, there are a limited number of studies that test the Convergence
Hypothesis within the framework output per worker levels in G7 countries. In this
respect, it is considered that the study will contribute to the limited literature. As a
result of the application of the mentioned methodology, it is seen that convergence
could not be detected in the entire panel formed by the G7 countries. In the second
stage of the methodology applied in the study, the existence of two convergence clubs
were determined, first one consisting of USA, Germany and Italy and the second
one, Canada and England. In addition, the analyses carried out in the study show
that Japan and France are not included in the said two convergence clubs and there is
no convergence between them, and that these countries form a divergence club that
converge neither to each other nor to other G7 countries. In future studies investigating
the convergence behavior of total output per worker levels in G7 countries within
the scope of the Club Convergence Hypothesis, it is thought that evaluating the
convergence level of output per worker on the basis of three main sectors, namely
agriculture, industry and services, will help better understand the dynamics of the
results obtained in the study and contribute to the literature.

CONCLUSION

The Convergence Hypothesis, which is the most important inference of the
Neoclassical Growth Model, argues that the differences in output per worker / per
capita income between economies at the global level or within a region will decrease
and eventually disappear over time. In applied studies investigating the phenomenon
of convergence at the global level, it is seen that the convergence either simply does
not occur or findings of convergence are rarely obtained. It is stated that this happens
because heterogenecous country groups are considered in the studies in question,
ignoring the differences in the initial conditions. These results obtained in applied
studies cause researchers to conduct research on more similar/homogeneous countries
where convergence is theoretically considered more likely. In studies employing
stochastic or deterministic approach or the ones where a combination of the two are
used, it is seen that the findings on the power of convergence vary depending on
the methodology applied, the selected countries and the time period examined, but
generally supports the Convergence Hypothesis.

In this context, this study aims to put forward the club convergence hypothesis within
the framework of the output per worker levels in G7 countries which consist of
Germany, the United States of America (USA), France, England, Japan and Canada
and were a very homogenous group of developed countries in the period 1950 —2018.
The advantages of the Phillips and Sul (2007) method, such as allowing different
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time paths as well as individual heterogeneity, being robust against heterogeneity and
stationarity properties of the series, and therefore not imposing any assumptions about
trend stationarity or stochastic nonstationarity, allows this method to be widely used
in analyses of convergence characteristics of economies.

In the study, within the procedure of the Phillips and Sul (2007) method, firstly an
analysis is made for the entire panel formed by the G7 countries and it is examined
whether the said countries are in convergence behavior. In this context, the null
hypothesis is rejected because the t-statistics calculated for the entire panel formed by
the G7 countries, -12.479, is less than the critical value of -1.65. This result shows that
convergence could not be detected in the entire panel. In the Phillips and Sul (2007)
method, non-detection of convergence for the entire panel is considered a prerequisite
for investigating whether there is convergence in subgroups or clubs. Within the
framework of the methodology, two convergence clubs with a t-statistic value greater
than the critical value of -1.65 were identified among G7 countries. In the study,
USA, Germany and Italy constitutes convergence club 1 and Canada and England,
convergence club 2. However, the analyses carried out within the framework of the
method proposed by Phillips and Sul (2007) also reveal that Japan and France are
not included in the said two convergence clubs and there is no convergence between
them, and that these countries form a divergence club that converge neither to each
other nor to other G7 countries.

In the study, the Club Convergence Hypothesis is tested in G7 countries by using
the total output per worker levels in the period 1950-2018. In future studies, it is
considered that evaluating the convergence of output per worker levels on the basis of
three main sectors, namely agriculture, industry and services, will help to evaluate the
results obtained in the study and contribute to the literature.
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G7 ULKELERINDE KiSi BASI CIKTI YAKINSAMASI:

KULUP YAKINSAMA TESTINDEN KANITLAR
1. GIRIS
Calismada, 1950-2018 yillarini kapsayan donemde homojen bir gelismis iilke grubu
olan ve Almanya, Amerika Birlesik Devletleri (ABD), Fransa, Ingiltere, Japonya ve
Kanada’nin olusturdugu G7 tilkeler i¢in, ¢alisan basina ¢ikt1 bagka bir ifadeyle ¢aligan
basina emek verimliligi diizeylerinin hem deterministik hem de stokastik trende

izin veren ve Phillips ve Sul (2007) tarafindan gelistirilen teknik yardimiyla Kuliip
Yakinsama Hipotezinin test edilmesi amaglanmaktadir.

2. YONTEM

Bu ¢alismada, inceleme donemi olan 1950-2018 déneminde G7 iilkelerinde ¢aligan
basina ¢ikti diizeyleri “log t yakinsama testi” olarak da adlandirilan ve Phillips ve
Sul (2007,2009) tarafindan gelistirilen kuliip yakinsamasi teknigi ile arastirilmaktadir.
Son dénemde Kuliip Yakinsama Hipotezi iizerine gerceklestirilen calismalarda en ¢ok
kullanilan yontemin Phillips ve Sul (2007,2009) tarafindan gelistirilen ekonometrik
yontem oldugu goriilmektedir. S6z konusu yontem, yakinsama kuliiplerini tanimlamak
icin bireysel ve gegissel heterojenlige izin veren zamanla degisen bir faktér modeli
olarak ifade edilmektedir. Kuliip Yakinsama analizlerinde kullanilan Phillips ve Sul
(2007) yontemi sahip oldugu, bireysel heterojenligin yani sira farkli zaman yollarina
izin vermesi ve heterojenlige ve serilerin duraganlik 6zelliklerine karsi saglam olmast
ve dolayisiyla trend duraganligi veya stokastik duragan olmama ile ilgili herhangi bir
Ozel varsayimi dayatmamasi gibi avantajlart ile literatiirde ekonomilerin yakinsama
ozelliklerinin analizlerinde baskin bir sekilde kullanilan bir yontem haline geldigi
goriilmektedir.

3. BULGULAR

Phillips ve Sul (2007) tarafindan 6nerilen ve yukarida metodolojisi agiklanan yontemin
G7 iilkelerinin 1950-2018 yillarin1 kapsayan donem i¢in calisan basina ¢ikti/ ¢aligan
basma emek verimliligi verilerine uygulanmasiyla elde edilen sonuglar Tablo 1°de
sunulmaktadir. Phillips ve Sul (2007) tarafindan yontemin prosediirii ¢ercevesinde
ilk asamada tim G7 iilkelerinin olusturdugu tiim panel i¢in analiz yapilarak s6z
konusu tilkelerin yakinsama davranisi igerisinde olup olmadigi incelenmektedir. Bu
kapsamda, G7 iilkelerinin olusturdugu tiim panel i¢in hesaplanan t- istatistigi-12.479,
kritik deger olan 1,65’ten kiigiik oldugu i¢in bos hipotez reddedilmektedir. Bu sonug
panelin tiimiinde yakinsama tespit edilemedigini gostermektedir.

Phillips ve Sul (2007) yonteminde panelin tiimii i¢in yakinsamanin tespit edilememesi
alt gruplar veya kuliiplerde yakinsama olup olmadigimin arastirilabilmesi igin bir
on sart olarak kabul edilmektedir. Metodoloji ¢ercevesinde, G7 iilkeleri icerisinde
t-istatistik degeri kritik deger olan -1.65ten biiyiik olan ve birbirlerine yakinsayan
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2 yakinsama kuliibii tespit edilmistir. Bu kapsamda Tablo 1’de goriilecegi iizere
ABD, Almanya, italya ve Kanada, Ingiltere sirasiyla 1. ve 2. yakinsama kuliiplerini
olusturmaktadir. Bununla birlikte Phillips ve Sul (2007) tarafindan 6nerilen yontem
cercevesinde gergeklestirilen analizler ayrica, Japonya ve Fransa’nin ise 2 yakinsama
kultibiine dahil olmadig1 ve aralarinda da yakinsama bulunmadigi bu itibarla da ne
birbirlerine ne de diger G7 iilkelerine yakinsama davranisi icerisinde olmayan sz
konusu bu iki tilkenin birlikte bir iraksama kuliibii olusturdugu gostermektedir.

4. TARTISMA

Calismada, 1950-2018 yillarin1 kapsayan donemde G7 iilkelerinde calisan basina
toplam ¢ikt/ calisan basimma emek verimliligi diizeylerinin yakinsama davranisi
icerisinde olup olmadiklar1 Phillips ve Sul (2007,2009) tarafindan gelistirilen
kultip yakisamasi teknigi ile arastirilmaktadir. Uygulamali literatiirde G7 {ilkeleri
0zelinde calisan basina ¢ikt1 boyutuyla Yakinsama Hipotezini test eden sinirli sayida
calisma bulunmaktadir. Bu yoniiyle ¢alismanin sinirli literatiire katki saglayacagi
degerlendirilmektedir. S6z konusu metodolojinin uygulanmasi neticesinde ilk
olarak, G7 iilkelerinin olusturdugu panelin tiimiinde yakinsama tespit edilemedigi
goriilmektedir. Calismada uygulanan metodolojinin ikinci asamasinda ise ABD,
Almanya, italya ve Kanada, Ingiltere iilkelerinden olusan iki yakinsama kuliibiiniin
varligi tespit edilmektedir. Bunun yaninda c¢aligmada gerceklestirilen analizler,
Japonya ve Fransa’nin ise s6z konusu 2 yakinsama kuliibiine dahil olmadigi ve
aralarinda da yakinsama bulunmadigi ve s6z konusu iilkelerin ne birbirlerine ne de
diger G7 ilkelerine yakinsama davranisi igerisinde olmayan bir iraksama kuliibii
olusturdugu gostermektedir.

SONUC

Caligmada, 1950-2018 yillarint kapsayan dénemde G7 iilkelerinde calisan bagina
toplam¢ikti/ calisan basinaemek verimliligi diizeyleri kullanilarak s6zkonusu iilkelerde
Kuliip Yakinsama Hipotezi test edilmektedir. G7 iilkelerinde calisan basina toplam
¢ikti diizeylerinin yakinsama davraniginin Kuliip Yakinsama Hipotezi kapsaminda
arastiran ilerde yapilacak ¢alismalarda, ¢alisan basina ¢iktinin yakinsama diizeyinin
tarim, sanayi ve hizmetler olmak iizere {i¢ temel sektor bazinda degerlendirilmesinin,
calismada ulasilan sonuglarin dinamiklerinin daha iyi anlagilmasina yardimci olacagt
ve literatiire katki saglayacagi diistiniilmektedir.
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