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Regional Science Inquiry, Vol. VII, (1), 2015 — Editorial

A multifaceted approach of regional policy analysis characterizes the present issue of RSIL.
It is expected to interest scholars and policy-makers who focus on environmental,
geographical, tourist, trade and spatial planning topics at theoretical, methodological or
practical level.

The ecological and financial interactions are of utmost importance for many countries and
regions. Adrianus Amheka and Yoshiro Higano try to depict the trends of Greenhouse Gass
emissions in relation to economic parameters in selected areas of Indonesia. Legislation is
used as a framework of reference and a substantial literature review is conducted. Actually,
the implementation of the legislation is examined through the descriptive data. The authors
argue about the regulative and economic aspect of the afore-mentioned ecological
phenomenon, contributing to an insightful approach. The concept of technical-economic
innovation as achieving certain prosperity level using conventional ways of life is discussed.
The existence of single market and production base, regional competitiveness, equitable
economic development at regional level and integration of regional policy into the global
economy are considered as key parameters. The need of mapping economic- and social-
geographical information as well as of capacity building is pointed out. This contribution can
be helpful to regional governmental structures and may serve as a triggering for extending the
study to further questions concerning alternative energy policies.

Let’s explain the monetary phenomenon simply and without scientific terminology. When
a national government has the freedom to print new banknotes, everyone can maintain the
hope that these will lead to new entrepreneurship and to new products which are going to be
competitive. If, however, the new banknotes are used for consumption, then inflation is
inevitable. In any case, printing and distributing new banknotes seems to be the only possible
strategy to combat unemployment and inequality (even if the jobs created in this way produce
no competitive product or service and one can buy nothing with these banknotes). On the
contrary, when printing new banknotes is forbidden, then few people (entrepreneurs) in few
regions concentrate almost all banknotes and the inequality is inevitable. The introduction of
the Euro has been followed by noticeable fiscal divergence between the core and the
periphery economies. In this conceptual framework, Georgios Karras is developing an
insightful discourse on the hypotheses mentioned above, using empirical findings and
elaborated macro-economic methods and models. He uses empirical data of thirty European
economies, measures the response of government budget deficits to changes in economic
activity and estimates fiscal policy rules. He examines the basic properties of fiscal policy in
Europe and discusses whether these properties are affected by euro membership.

The classical hypothesis that the market economy leads to congestion places remains an
inexhaustible research question. Hasan Engin Duran and Sevim Pelin Ozkan are focusing on
the relation between liberalization and crucial spatial features, such as city growth and urban
concentration, enriching the academic literature of this field with more detailed results. The
distribution of the population across cities is examined and geographical, trade-relevant as
well as socio-economic determinants of city-size growth are explored through cross-sectional
and spatial-econometric tools, specifically focusing on Zipf® s law. Urban congestion centers
are indeed emerging, intensified by trade liberalization and the economic-functional
specialization of cities.

Do institutions matter? The institutionalist approach seems not to be criticized but to be
complemented by the analysis of Ziba Karjoo and Majid Sameti who try to present the
relevance of spatial-economic and geographic parameters. These basically consist in
"neighborhood" and "location" factors. Ram’s growth model is used in the case of US case. It
is pointed out that the growth of each state is influenced by that of its neighboring states and
not by the state government expenditures. The growth of the labor force is also considered as
a determinant as well.

Recognizing agglomeration economies is closely connected with the need of geographical
and provincial clustering. In the light of this assumption, Kiatkajon Chairat, Sumalee
Santipolvut and Supachart Sukharomana try to formulate propose an integrated system of
multifarious criteria for clustering areas. Spatial, functional and micro-foundational features



8 Regional Science Inquiry, Vol. VII, (1), 2015

are processed through a funneling procedure, leading to provincial clusters through factor,
cluster and discriminant analysis successively.

Not only conceptually but also empirically, this paper has to present a noticeable added
value, as it uses data from provinces in the Southern part of Thailand.

Whether the EU structural is progressing toward convergence or divergence, it is always a
burning political and scientific issue, and possibly it will remain such one, as long as EU is
still only a program of unpredictable integration and not a cohesive state. Olcay Colak
attempts to explore to what extent the relation between parts of the EU which are considered
to be quite different (central, eastern, southern, developed older member countries) is
progressing to a convergent pattern. A panel data analysis is performed, revealing that there is
a strong tendency on convergence for the new entrants of European Union after 2004. The
neoclassical paradigm hypothesis that poorer countries will grow faster than richer ones is
supported. Also, private domestic investment seems to be a leading determinant of growth
and convergence process of Eastern European countries.

Tourism is normally expected to be a factor of regional development. However, not always
this expectation is fulfilled. Tudorel Andrei, Constantin Mitrut, Daniela-Luminita
Constantin and Bogdan Oancea try to examine why the high potential of the Romanian
tourism competitiveness and the much promising interregional convergent tendencies do not
assure the expected success. National and regional features of tourism are considered.
Determinants of foreigners’ visit in Romania as well as of travel of Romanian tourists abroad
are discussed. The role of road infrastructure and of the accommodation capacity utilization is
regarded as quite crucial and examined with econometric techniques. The importance of the
relation between territorial distribution of road infrastructure and the concentration of
accommodation capacity is depicted.

What is the real effect of the borders? Luis Lanaspa Santolaria, Irene Olloqui Cuartero
and Fernando Sanz Gracia try to see beyond institutionalized demarcation of the space, on
the basis of empirical data concerning the so-called “Spanish Autonomous Communities”.
They attempted to quantify how intensive the flows of goods are between these regions
(“border effect”). Comparisons between regions flows system and whole Spain flows as well
as between other countries make their analysis insightful. The gravity equation model of trade
is used. Various detailed quantitative findings are presented. Basically, it is supported that the
border effect exists, tends to diminish over time, and distinguishing between regions’ imports
and exports, the border effect is significantly higher for the former.

On behalf of the Editorial Board,

Nikolaos Hasanagas, RSI editor
Maria Goula, RSI critical surveys editor
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AN INTRODUCTION TO REGIONAL GOVERNMENT IN INDONESIA TO
SUCCESS RAD-GRK PROGRAM: LITERATURE REVIEW OF GHG
EMISSION TRENDS IN INDONESIA

Adrianus AMHEKA
State Polytechnic of Kupang, J1. Adisucipto Po.Box.139 Penfui, Kupang 85011 NTT, Indonesia.
adrianus.amheka@gmail.com
Corresponding author

Yoshiro HIGANO
Graduate school of Life and Environmental Science, University of Tsukuba, 1-1 Tennodai, Tsukuba
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Abstract

This paper tried to figure out the extent to which trends of GHG emissions were accurately
introduced in some province in Indonesia and a possibility elaborate the GHG emission trends
each provinces comprehensively through their economic activities. So far based on
Presidential Decrees of the RI No.61 Year 2011 regarding National/Regional Action Plan for
Reducing Greenhouse Gas Emissions (RAN/RAD-GRK), No.71 Year 2011 regarding
national GHG inventory system and No.62 year 2013 regarding Managing Agency for the
Reduction of Emission from Deforestation and Degradation of Forest and Peatlands shown
only 6 provinces from 34 provinces have counted their GHG emission according to the
Decrees. We argue the regulation as foundation must be also covered activities economic in
respective provinces which the activity given large GHG emission contribution. By literatures
reviewed, this paper aims as proposal to regional government counts their emissions based on
activities economic to success RAN/RAD-GRK and integrated with improve regional
competitiveness prior engaged on ASEAN Economic Community and preparation to enter
SDG’s post MDG's of Indonesian government by 2015. As further work suggested to extend
the study more broad related to renewable energy technology and possibility to count carbon
tax, Feed-in tariff of electricity in regional areas Indonesia.

Keywords: Indonesia's RAN-GRK program, Regional GHG emission trends

JEL classification:

1. Introduction

Indonesia is the world’s largest archipelagic country comprising around 18,306 islands. Of
these, 8,844 islands have been named according to government estimates, with 922 of those
permanently inhabited and the rest, being small islands along the coastline that have not yet
been recorded formally. Indonesian livelihoods mostly depend on natural resources as well as
related economic sectors. Indonesia is prone to natural disasters due to its geographical
position and geological condition and a lack in public commitment in maintaining a
sustainable environment. This in turn increases the level of risk for climate change impact
threats. As this country is a victim of climate change impacts mentioned above, it is
reasonable that Indonesia should take the front line in global efforts to address climate change
impacts. Moreover, there is huge potential for conducting climate change mitigation actions
for Indonesia to optimize its strategic position in various international forums and foster
bilateral or multilateral cooperation (BAPPENAS, 2011).

Efforts to deal with climate change impacts constitute an integral part of the national
development, so that all planning must be in line with national economic development
planning. Thus, climate change adaptation and mitigation action planning are integrated into
the national and local development planning including provincial, district or city. Indonesia
also has huge potential for reducing GHG emission significantly and cumulatively by 2020.
Therefore, it is necessary to take prioritize sectors and programs, their various aspects such as
abatement cost and, investment and taxes for each sector’s actions, and also have the tools to
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evaluate economic impacts against GHG emission reduction achievements. It is necessary to
take into consideration that target for GHG emission reduction may increase if the scenario
used is different. Therefore, there is a need to develop a GHG emission inventory and
monitoring systems to incorporate measuring, reporting and verification from all sectors.
Economic activities as key indicators of a region need to be carried out as part of the business
as usual (BAU) scenario and obtain maximum results in pursuit of significant GHG emission
reduction. In addition, institutional capacity in every regional level and their related sectors
become instrumental. Kupang City, plays an important role as the capital city of NTT
province and the main gateway between Australia and Timor Leste as well as being the centre
of economic activities in NTT province which contributes to GHG emissions in Indonesia.

In order to pursue national government target to reduce GHG emission 26% from BAU
and 41% if assist from abroad, a number of efforts has been set by local government and fully
support by Regional Planning Agency called BAPPEDA as the institution responsible for the
work and National Planning Agency or called BAPPENAS as institutional in charge for the
program at national level. Therefore, it is necessary to detect challenges in the policy and/or
mechanism implementation to reduce GHG emission in economic activities in order to
prepare appropriate policy of GHG emission in regional level under the short-term and long-
term strategy and how achieve the target. Moreover, to establish the program in regional level
required comprehensive assessment considers on-going dynamic developments of the
provinces/cities. In addition, scientific and technological developments such as introduce new
renewable energy sectors to enable various new breakthroughs that can provide an alternative
approach and solutions for GHG emission reduction in regional side indispensable. To ensure
the GHG emissions at national and regional levels are accurate and accepted by international
committees, a comprehensive evaluation of related sectors is necessary in conjunction with
negotiation with the United Nation Convention on Climate Change (UNFCCC).

2. Review of previous study

Indonesian government continues to make efforts to reduce GHG emission up to 26% by
self-effort or about 0.767giga tons (Gt) carbon dioxide equivalent (CO2e) by 2020 as well as
involve stakeholders from regional, national and international levels to carry out studies in
order to give recommendation for policy-makers. In this review we focused on studies were
done using macro-economic indicator in counts GHG emission, in this sense using input
output analysis as principle reference and previous studies in terms of GHG emission in some
regional area in Indonesia.

2.1. Research of Input-Output Model

Input output (I0) model according to Miller and Blair (2009) is generally constructed by
observed real data from any economic aspect of a region with respect to specific geographic
of that region, concerned with the activity of a group of industries that both produce goods
(outputs) and consume goods from other industries (inputs) in a process production of every
industry’s own output. In fact, the number of industries considered may vary from only a few
to hundreds or even thousands. In order to grasp the economic impact caused by increase
GHG emission, we need to examine historically the impact of industry infrastructure
development periodically with respects to economic growth by use an 10 model (Faizah,
2008). Duchin and Lange (1992) their assumption in a formal working group regarding IO
analysis in the future for Indonesia stated that technically, most likely future changes of
Indonesia in household consumption, especially energy use, construction, transportation, and
key manufacturing sectors. Hulu and Hewings (1993) under conditions of limited information
has constructed an interregional 10 table for Indonesia to develop relationship between social-
economic and future change of economic in Indonesia through computable general
equilibrium model which will be useful as reference in calculating whole of GHG emission in
Indonesia based on economic activity as indicated in IO table which allow compared to
regional GHG emission.

We found very little study studying IO model analysis in Indonesia especially focused on
social-economic, environment and energy to produce comprehensive evaluation of GHG
emission for both regional and national level. So far study about Indonesian and surrounding
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using 10 model as reference is not comprehensive because not touching aspects thoroughly
and do not integrate to all sectors.

Sasai, Hasegawa, Imagawa, and Ono (2012) clarified the prediction of GHG emission in
Japan emitted by industrial and household activities and how nuclear generation as
replacement for thermal power generation will contribute to cut-off amount of the GHG
emission by 2020. The complexity and comprehensively done in this study shows one step
ahead clarified estimated amount of GHG emission emitted by Japan’s economic activities by
2020, however, they do not clarify GHG emission contributed from economic activities in
regional area Japan. Mizunoya and Higano (1999) formulated a model of total environmental
economic system based on Japan IO model to control air pollutants emitted by industries
including households, then recommend an optimal level of economic activities and air
pollutants emission with respect to emission taxes. Moreover, Uchida, Mizunoya, and Higano
(2008) evaluated effect of economic policies in use potential energy of wastes. They study
shown new energy industries were achieved the production and able to replace fossil fuels or
in the other word, to change industrial structure in reducing fossil fuels consumption would be
achieved through introduction new energy industry that impact gross domestic product (GDP)
increased under GHG emission constraints by respect to emission tax and subsidy. Both
Uchida and Mizunoya use and present an IO model for a national level in case of Japan by
endogenously determined. Thus, the IO model is a good reference to calculate and/or
formulate estimated amount of GHG emission in a region. In this sense, there is no study
counts GHG emission in regional and national level in Indonesia refers to economic activities
especially using IO model as reference.

3. GHG Emission Trends in Indonesian

After the United States 5.95 Gt and China 5.06Gt (MoE, 2010), Indonesia is the world’s
third largest emitter of CO2e, with estimated GHG emissions of 2.183Gt as of 2005
accounting for 4.5% of global emissions. Indonesia’s emissions are projected to rise to almost
2.95Gt CO2¢e by 2020 under a BAU scenario (MoE, 2010; Tedjakusuma, 2013; Thamrin,
2011). Almost of Indonesia’s current GHG emissions estimates are based on reduce emission
from deforestation and degradation (REDD) and land use aspects, in addition to the drying,
decomposing and burning of peat land (ADB Climate Change team, 2008). In response
challenges to reduce the emissions, Indonesia is in process of establish a national policy
framework to address climate change issues where consider socio-economic attributes
including population density, income levels and other related sectors in provide livelihoods to
communities (ADB Climate Change team, 2008; MoE, 2010; Thamrin, 2011).

Many studies already suggest that if we continue current levels of industrialization and
socio-economic activities coupled with high population growth the environmental
consequences will be much harsher in the near future. The accumulation of industry and
population in regional areas Indonesia will also trigger waste generation that will cause
serious environmental and health impacts, and if industrialization and urbanization levels
keep increasing this will have a significant impact on GHG emissions and hence the
consequences of climate change will be harsher. In this regard necessary to estimate amount
of GHG emissions based on integrated analysis of socio-economic and industrial activities.
Due to political and economic conditions in Indonesia, the creation of such a program is
necessarily an evolutionary process. Ideally, the Indonesian government should implement
many steps of the process concurrently to deal with environmental matters (Damanhuri, 2010;
Damanhuri and Padmi, 2008; Faizah, 2008; EPA US, 2013). Moreover, Boyle (1998)
reported environmental impact assessment with respect to culture factor become important
thing for Indonesia in conjunction with develops proper environmental policy. A life cycle
assessment analysis of waste disposal of traditional markets in Indonesia has potentially to
conduct a biogas system due to lowest environmental impacts such as GHG emission and it
necessary established (Aye and Widjaya, 2006; Amheka, Higano, Mizunoya and Yabar,
2014). Some studies have measured GHG emissions where the land-use as a benchmark on
regional level Indonesia without considers the economic development at designated areas
(Hadi, Inubushi, Furukawa, Purnomo, Rasmadi and Tsuruta, 2005; Ishizuka, Iswandi,
Nakajima, Yonemura, Sudo, Tsuruta and Murdiyarso, 2005; Murdiyarso, Hergoualc’h and
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Verchot, 2010; Okimori, Ogawa and Takahashi, 2003). So far there is no specific studies
investigate issues on GHG emission and its relation to economic development in Indonesia
such as increase in GDP, GRP, etc. The only policy regarding GHG emissions reduction is
designed by BAPPENAS office through National/Regional Action Plan for Reducing
Greenhouse Gas Emissions (RAN/RAD-GRK) program. From 2011, the program was
delegated to BAPPENAS office at national level and BAPPEDA office at local level. The
action plan program provides directions for local and national governments to carry out multi-
sector GHG emission reduction efforts directly and indirectly through specific efforts
considering local characteristics, potential, and authority that must be integrated into a local
development plan (ADB Climate Change team, 2008).
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Figure 1-1 GHG emission trends in Indonesia (source, BAPPENAS, 2013)

Indonesia government regulation appears in the Presidential Decrees of Republic of
Indonesia No.61 Year 2011 regarding RAN/RAD-GRK, No.71 Year 2011 regarding National
GHG Inventory System and No.62 year 2013 regarding Managing Agency for the REDD of
Forest and Peatlands were prepared following President Susilo Bambang Yudhoyono
direction to various related Ministries/Institutions and regional government commitment to
implement activities to reduce GHG emissions directly or indirectly. Yudhoyono in his
speech at the G-20 summit in Pittsburgh, USA on September, 25th 2009 targeted a reduction
of the emissions up to 26% (self-effort) from the BAU by 2020 as showed in Figure 1-1
(BAPPENAS, 2011; MoE, 2010; Thamrin, 2011; Tedjakusuma, 2013). The RAN/RAD-GRK
program expected to become an integrated, concrete, measurable and practical action plan for
the period between 2010 and 2020 and the activities shall be prepared by taking into account
national and regional development principle where priority scale is given to mitigate GHG
and other emissions reduction scenario from national and regional levels through
comprehensive way (Thamrin, 2011). Therefore, the preparation of local government as part
of regional focal point to reduce GHG emission while keeping economic growth must be a
priority. In this sense we need comprehensive evaluate growth of the different industrial
sectors coupled with final demand (public and private sectors including households) to
provide a picture implication of GHG reduction target based on social-economic activity in
related sectors. In addition, another objective of national government perspective is to serve
investors who invest to reduce GHG emission at national and regional levels in Indonesia
(Helmreich, Sterk, Wehnert and Arens, 2011; Situmeang and Lubis, 2011; Thamrin, 2011).
Our paper focused on a literatures review of GHG emission trends in Indonesia as a first step
in identifying the extent to which the trends already achieved, then recommend to government
to success RAD-GRK program in regional areas Indonesia in conjunction with economic
activities as the main cause. Furthermore, Amheka, Higano, Mizunoya and Yabar (2014)
reported a study in calculating GHG emission caused by activity economy on regional level
case study Kupang city along with a framework as optimal solution to integrate related
sectors, natural resources, final demand and a possibility to introduce renewable energy
technology including energy supply from waste treatment plant where the study became the
first study focused on GHG emission in city level Indonesia.

An investigation as indicated in Table 1, shown only 6 provinces in Indonesia has counted
their GHG emission according to the Presidential Decrees and intensively involved in RAD-
GRK program. However, most provinces around 34 provinces have never participated in the
program. This is due to a shortage of human resources, lack of data availability and local
government support such as technical, institutional and financial factors.
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Table 1 Latest data trends of GHG emission every province in Indonesia (Unit: 1,000 tons)

GHG emission sources

Base Province land used  percen energy, percen  waste sector  percen total percen
year sector tage transportation, tage tage GHG tage
industry

2010  Sumatera 168,080 88% 21,010 11% 1910 1% 191,000  100%
Utara

2011 Sumatera 74,328 76% 22,494 23% 978 1% 97,800  100%
Selatan

2006-  Jawa Barat 1,122.42 - 75,805.83 - - - 769282 -

2007 5

2010  Jawa Tengah 7,308 18% 28,420 70% 4872 12% 40,600  100%

2010  D.IJogjakarta 372.4 19% 1,509.2 7% 78.4 4% 1,960 100%

2007  Maluku Utara - 81951 - - 81951 -

2010 NTT(Kupang - - N B B B B} .
City)

- Aceh - - - - - - - -

- Sumatera - - - - - - - -
Barat

- Riau - - - - - - - -
- Jambi - - - - - - -
- Bengkulu - - - - - - - -
- Lampung - - - - - - - -
- Kep. Babel - - - - - - - -
- Kep. Riau - - - - - - - -
- DKI Jakarta - - - - - - -
- Jawa Timur - - - - - - -
- Banten - - - - - -
- Bali - - - - - - - -
- NTB - - - - - - - -

- Kalimatan - - - - - - - -
Barat

- Kalimatan - - - - - - - -
Tengah

- Kalimatan - - - - - - - -
Selatan

- Kalimatan - - - - - - - -
Timur

- Sulawesi - - - - - - -
Utara

- Sulawesi - - - - - - - -
Tengah

- Sulawesi - - - - - - -
Selatan

- Sulawesi - - - - - - - -
Tenggara

- Sulawesi - - - - - - - -
Barat

- Gorontalo - - - - - - - -
- Maluku - - - - - - - -
- Maluku Utara - - - - - - - -
- Papua Barat - - - - - - - -

- Papua - - - - - - - -

Note: Summarized by Amheka, 2014.

The Table shown progress and development in calculation estimated amount of GHG
emissions by some provinces refers to Presidential Decrees (most refers to REDD). In this
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sense, we argue that such calculations are not comprehensive because the calculations do not
identify all the relevant sectors of economic activity that contribute most to GHG emissions.

Take example Kupang city and NTT Province has a goal to be referred as a Model Eco-
friendly province/city in which nowadays many programs organized by the government deal
with environmental sustainability such as “Kupang Green and Clean, District Race Clean”
and competitions between government agencies and private sectors with regard to
environmental sustainability (Amheka, Higano, Mizunoya and Yabar, 2014). This is proof the
local government dedicate to promote programs in support GHG emission reduction while
promoting prosperity. Further in terms of social activities, the government needs to improve
introduction and promote eco-conscious urban development across community. As part of
environmental promotion, we assume that the provinces/cities in Indonesia needs
comprehensive analysis to ascertain detailed amount of GHG emission emitted by sectors
activity (economic activity), and therefore, the information the extent to which the
achievement has been achieved by local governments are provided in this paper is very
important and useful for realize government goal in reducing GHG emissions and act as a
core facility dedicated to revitalization of local economy through commitment to establish
“Carbon projects” in Indonesia, then involved in RAD-GRK program.

4. Conclusion and suggestion for further work

An assumption of local government‘s ambition in Indonesia for maintain a sustainable
environment be one of a number reasons in conduct this review. On one occasion the
Governor of NTT province together Mayor of Kupang city stated “we need to change our
attitude and reconsider conventional ways of living as part of innovative environment
solution”. This indicates an example the government effort to improve eco-conscious regional
development.

Integration between local governments in Indonesia and globalization is necessary in
which government has commitment to engage in the ASEAN Economic Community (AEC)
by 2015 where correspondence with AEC goals to integrate regional economic among AEC
members. AEC Blueprint (2008) envisages following key characteristics: First, a single
market and production base; Second, a highly competitive economic region; Three, a region
of equitable economic development; and four, a region fully integrated into the global
economy. Moreover, develop a regional guideline on competition policy in environment
sustainability is being developed by Indonesia government and it supposed to completed
before enter AEC by 2015. In conjunction with this, the local government set integration with
global economy with respect to uphold the green economy towards supporting sustainable
global environment, for instance participate in RAD-GRK program. Perhaps, this option
became value added of local government to be more confidential participate on several
program set by AEC to compete internationally and make ASEAN more dynamic and
stronger segment of the global supply chain and internal market remains attractive for foreign
investment outside ASEAN countries, and in this sense we thinking GHG emission restriction
must be set by provinces/cities in Indonesia in order to pursue as role model among
provinces/cities in ASEAN countries to look beyond the borders of AEC participate globally
such as establish initiative to create a carbon market not only among ASEAN countries but
across the globe. To keep this on track the local government in Indonesia should consider
when the mechanism and/or policies in terms of rules and regulations of AEC internally and
externally will develop in relation with GHG emission.

Another important thing must be considered of local and central governments in Indonesia
are in terms of energy cooperation, secure and reliable supply of energy including renewable
energy (RE). It is crucial in support and sustain economic and industrial activities regionally
especially for projects related to the ASEAN Power Grid (APG) where allows optimization of
the regional’s energy resources for greater security as a wise thinking in terms of preventive
measures in reducing amount of GHG emissions. Recognizing the limited global reserve of
fossil energy and unstable world prices of fuel oil, thus it is essential for ASEAN to
strengthen RE development through promotion free trade, facilitation and cooperation related
to RE sectors such as new energy industries including investment to develop and strengthen
RE infrastructure. Therefore, we pleased to other researchers conduct further research in
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assessing, mapping and informing potential for RE in regional side Indonesia with considers
geography, population and social-economic condition at designated areas. Capacity building
for regional economic integration, energy and mitigate of GHG emission necessary as
foundation to improve quality of life for regional Indonesia in participate to AEC. In relation
to future perspective, recently elected President of Republic of Indonesia, Mr. Joko Widodo,
said national security which includes security and environmental health endurance energy
availability is indispensable in supporting the Indonesian economy. Thus, based on
description above, literature review and several analyses, we decide the future objectives of
Indonesian government to success RAD-GRK program divided into two integral part is that
national and regional perspectives in order to produce comprehensive policy to reduce GHG
emission in regional side Indonesia with respect to keep their improve of economic
development. For National level is meet agreement COP-15 Copenhagen by Indonesian
government to reduce GHG emissions between 26% and 41% with a range between 0.767 Gt
CO2e and 1.189 Gt CO2e under BAU by 2020 from base year 2005 and prepare to enter
Sustainable Development Goals as post Millennium Development Goals of Indonesian
government by 2015. While for Regional level is expected to produce an evaluation
framework to succeed RAD-GRK program and improve regional competitiveness prior
involved on AEC 2015.

For suggestion work we highly recommend to other researcher conduct widely and deeply
relationship between environmental policies and economic structural emphasis on control
GHG emission reduction refers on economic activities instead REDD in regional level
(provinces/cities) in Indonesia by introducing Carbon tax, RE technology sectors, Feed-in
tariff of electricity sector supplied by RE technology to answer the future objectives which we
had decided.
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Abstract

The introduction of the euro has been followed by noticeable fiscal divergence between
the core and the periphery economies. This paper investigates the basic properties of fiscal
policy in Europe and asks whether these properties are affected by euro membership. The
empirical findings suggest that fiscal policy has been decisively countercyclical and generally
sustainable. Adopting the euro raises the average country member’s primary deficit by about
0.5% of GDP within a year and the effect accumulates to 1.76% of GDP ten years later, but
these dynamic responses are far more pronounced in the periphery economies than in the
core.

Keywords: Fiscal Rules, Euro zone, Fiscal Policy
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1. Introduction

Fiscal policy has been at the heart of European economic developments since the
beginning of the global financial crisis. Early on, and particularly when the limitations of
monetary policy were revealed, active fiscal policy was considered to be an integral part of
the solution. More recently, however, as the financial crisis gave way to the sovereign debt
crisis, fiscal activism has tended to be viewed as part of the problem.

This paper asks whether fiscal policy in Europe has been stabilizing and sustainable and
examines whether these properties of fiscal policy have been sensitive to euro membership.”
Theoretically, euro members, having lost their ability to stabilize their economies with
independent monetary policy, may opt to rely on more activist fiscal policy to accomplish this
task. However, similar differences may also exist within the euro zone. If the loss of
independent monetary policy is more costly for the countries of the “periphery” than for the
“core” countries, the incentive to substitute fiscal for monetary policy should be greater for
the periphery, suggesting a more activist policy in these countries.

The evidence will suggest that mechanisms like these may well be responsible for the
observed fiscal divergence between core and periphery economies after the introduction of the
euro. In particular, the data show clearly that after adopting the euro, the average primary
budget balance swings from a deficit to a surplus for the core countries, but from a surplus to
a deficit in the periphery.

! Department of Economics, University of Illinois at Chicago, 601 S. Morgan St., Chicago, IL
60607 7121; e-mail: gkarras@uic.edu. I wish to thank participants at the 12th APF biennial conference
on Economic and Financial Asymmetries in Toronto for helpful comments and suggestions. Errors and
omissions remain mine.

? Therefore, the emphasis here is different from that of the vast recent literature that attempts to
quantify the output effects of fiscal shocks. Theoretical contributions on the fiscal multiplier include
Christiano, Eichenbaum, and Rebelo (2011), Eggertsson (2010), and Woodford (2011). For empirical
contributions, see Barro and Redlick (2011), Hall (2009), Mountford and Uhlig (2009), and Cogan,
Cwik, Taylor, and Wieland (2010). Ramey (2011) provides an excellent survey and guide.
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The two studies that are closest to the present paper are Gali and Perotti (2003) and Fatas
and Mihov (2010), both of which estimate standard fiscal rules and investigate whether they
have been affected by European monetary integration.” Gali and Perotti (2003) ask whether
the Maastricht Treaty and the Stability and Growth Pact reduced the ability of EMU countries
to pursue stabilizing fiscal policy. Their empirical evidence is not supportive of such an
effect. Fatas and Mihov (2010) follow a similar estimation strategy and, enjoying the
advantage of a longer data set, try to determine the extent to which the introduction of the
euro may have changed the conduct of fiscal policy. Their estimates show no big differences
between the behavior of fiscal policy in the euro area compared to that of other countries, as
well as no evidence that introducing the euro leads to substantial changes.*

The present study adopts a similar methodological framework. It uses annual data from
1989 to 2010 for various panels of thirty European economies and estimates fiscal policy
rules that measure the response of government budget (total, structural, or primary) deficits to
changes in economic activity (measured by the real GDP growth rate or the output gap) and
the government-debt-to-GDP ratio. It then asks how these fiscal policy rules differ between
euro members and nonmembers, as well as between core and periphery euro countries, and
whether adopting the euro changes an economy’s fiscal rule.

The empirical findings show important similarities but also significant differences with
those of the earlier literature. In particular, our findings support the following conclusions: (i)
fiscal policy has been decisively countercyclical; (ii) fiscal policy has been generally
sustainable; (iii) membership in the euro raises the average country member’s primary budget
deficit by about 0.5% of GDP on impact (within the year of adopting the common currency)
but the effect accumulates to 1.76% of GDP ten years later; (iv) these dynamic responses are
far more pronounced for the periphery economies than for the core ones.

The rest of the paper is organized as follows. Section 2 discusses the sources of the data
and defines the variables to be used in the estimation. Section 3 outlines the estimation
methodology, derives the main empirical results, and implements an interesting extension.
Section 4 discusses the findings and concludes.

2. The Data

All data are obtained from the IMF’s World Economic Outlook database. The full data set
consists of a panel of thirty European countries over the time period 1989-2010. Table Al in
the Appendix lists the countries and classifies them in terms of a couple of widely used
criteria. The most obvious distinction is between euro members and nonmembers. In addition,
of interest here is the split of the twelve original euro members between “core” and
“periphery” subsets.’

Fiscal variables include the general government’s primary balance (s, expressed as a
percent of Gross Domestic Product) and the general government’s primary deficit (d, also
expressed as a percent of GDP). Public debt is measured by the general government’s gross
debt (b, expressed in percent of GDP). Output growth ( Ay ) is measured by the growth rate of
GDP in constant prices, while the output gap (gap) is expressed in percent of potential GDP.

Table 1, Panel A reports sample means of the main variables of interest over the entire
period for the full set and four subsets of countries. Focusing first on the government budget
balance, it is clear that euro members have run higher deficits (2.97% of GDP on average)
than non-members (average of 0.19% of GDP). Within the euro, as expected, the periphery

3 The literature on fiscal rules is also large. For a recent overview and critical discussion see Charles
Wyplosz (2013).

* This strand of the literature is related to, but distinct from, the strand on the cyclical behavior of
fiscal policy (see Lane, 2003; Frankel, Vegh and Vuletin, 2013; and Riera-Crichton, Vegh, and Vuletin,
2015). It is much more closely related to the literature on fiscal activism (see Auerbach, 2009).

> While this division is somewhat arbitrary, the paper follows the standard practice of assigning
Greece, Ireland, Italy, Portugal, and Spain to the “periphery”, and the remainder seven countries
(Austria, Belgium, Finland, France, Germany, Luxembourg, and the Netherlands) to the “core”.
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countries have run substantially greater deficits (4.48% of GDP on average) than the core
countries (1.78% of GDP).

We note, however, that these differences shrink significantly when one looks at the
primary balance: the differences between euro members (0.48%) and nonmembers (0.46%),
and between core (0.54%) and periphery (0.42%) are considerably smaller. Part of the reason
for this different picture, is made clear by the data on government debt. As Table 1 makes
clear, governments of euro members are more heavily indebted (66.99% of GDP on average)
than governments of nonmembers (46.88% of GDP). Similarly, the debt of core-country
governments (59.61% of GDP on average) is lower than the periphery’s (76.39% of GDP).
Finally, the average real growth rate of euro members over this period (2.38%) has exceeded
the growth rate of nonmembers (2.09%), though not by much; while, within the euro, the
periphery (2.55%) has grown a bit faster than the core (2.36%).

Figures A1 — A5 in the Appendix add a time dimension to this picture by presenting the
full times series on government budget balance and government debt, both as shares of GDP,
for each of the thirty economies over the 1989-2010 period. As the graphs make clear, the
fiscal experiences of these countries are far from homogeneous, indeed displaying a lot of
diversity that ranges from the chronic budget surpluses of Luxembourg and Norway to the
consistent deficits of Greece and Italy. For the euro members, the shaded areas of Figures Al
— AS highlight each member country’s post-euro period. The goal is to make it easier to detect
euro membership-related changes in fiscal behavior, in terms of either the government budget
balance or government debt — however, relevant patterns do not appear to be obvious to the
naked eye.

For a more focused approach to this question, Table 1, Panel B reports average primary
balances over the pre- and post-euro periods for the twelve original euro members, the seven
core countries, and the five periphery economies. It is interesting to note that the pre-and post-
euro primary balances (0.57% and 0.43% of GDP, respectively) are not all that different for
the full sample of the twelve euro members.

This, however, masks a very significant difference in fiscal behavior between the core and
periphery countries. Specifically, in the core countries, the pre-euro average primary deficit of
0.41% swung to an average surplus of 1.06% after the euro; while in the periphery, the pre-
euro average primary surplus of 1.55% changed to an average deficit of 0.48%.

It appears that the introduction of the euro resulted in a substantial divergence between the
fiscal policies of the core and the periphery countries. This is the subject of the more rigorous
econometric scrutiny of the next section.

3. Econometric Methodology and Empirical Evidence

3.1. Organizing Framework

As noted above, the introduction of the euro has been followed by noticeable fiscal
divergence between the core and periphery countries. Therefore, the crucial question is not
what happened to fiscal policy after the euro, but rather why it happened. To make progress in
answering this question, we will follow a time series framework that distinguishes between
the effects of impulses and the propagation mechanism.

To illustrate, we write a general fiscal rule in the form

ﬁ,t =h (Zi,t > ﬁ,t—l ) e, )

where f'is the fiscal policy variable and z is a vector of other economic variables (to be
specified below) to which fiscal policy is responding. The policy function % represents the
propagation mechanism, while the innovation e represents the fiscal shocks, or impulses.
Estimating equation (1) can shed light to the causes of the fiscal divergence after the
introduction of the euro. In particular, it can be used to determine how much of the changes in
fiscal policy are the result of the euro shock (the impulse) and how much can be attributed to
differences in the structure (the propagation mechanism).
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3.2. The Benchmark Model

We start with the following specification, standard in the empirical literature on fiscal
rules:

di,t =W, ta.x, + abbi,t—l

ta,d,  +e (2)

i,t—1 it

where d is the government primary deficit (as percent of GDP), x represents cyclical
economic activity which is measured by real output growth (x = Ay) or by the output gap (x =
gap), b is the gross government debt, i is indexing over countries and ¢ over time, the w’s
capture country-specific effects, and the a’s are parameters to be estimated.’

We expect the estimated parameters to have the following signs. First, a, < 0 because
of countercyclical fiscal policy: the fiscal stance is expected to be expansionary when the
economy is cyclically weaker, and contractionary when the economy appears to be
overheating. Second, @, < 0 because of the debt-stabilization motive: holding everything else
constant, debt sustainability requires a smaller budget deficit when the level of government
debt is high, while on the contrary low levels of debt permit higher deficits. Finally, o, > 0
because of fiscal policy persistence: the effects of a fiscal policy shock will normally last
more than one period.

Table 2 estimates model (2) using output growth as the cyclical economic activity
proxy (x = Ay). The first column of estimates reports the results for the full sample. As
expected, primary fiscal deficits are shown to be negatively related to both output growth (ay,
=-0.499) and the government debt (o, = —0.023), and exhibit strong persistence (o, = 0.729).
Note that all three estimated coefficients are highly statistically significant, and the model
accounts for a sizable 81% of the total variability in the dependent variable (R* = 0.807).

The remaining four columns ask how the fiscal rule applies to different subsets of
countries. First, we distinguish between euro-members (Table 2, 3™ column of results) and
nonmembers (2™ column). All estimated coefficients have the expected signs and remain
statistically significant, despite the smaller numbers of observations. Comparing the
estimates, there is some evidence that deficits in euro members (aa, = —0.523) respond more
aggressively to cyclical economic conditions than nonmembers (a,, = —0.485), though the
difference is slight and statistically insignificant. There is stronger evidence that nonmembers
(a, = —0.033) have a stronger debt-stabilization motive than euro members (a, = —0.018), but
again this difference, though proportionately larger, is not statistically significant.

Finally, Table 2 splits the euro members into Core (4™ column of results) and
Periphery (5™ column) subsamples. Again, all estimates have the expected signs and (with the
exception of ;) remain highly statistically significant. The point estimates suggest that that
deficits in core euro members (a,, = —0.570) respond more aggressively to cyclical economic
conditions than in peripheral members (a,, = —0.483), but again the difference is statistically
insignificant.

Table 3 repeats the exercise for the version of model (2) that uses the output gap as
the proxy for cyclical economic activity (x = gap). Starting with the full sample, we note
again that the model’s coefficients have the expected signs, are statistically significant, and
continue to explain a large part of the dependent variable’s variance (R* = 0.759). Turning to
the different sets of countries, the gap models of Table 3 imply some larger differences
between subsamples, and especially between core and periphery euro members. In particular,
primary deficits in core members are shown to be more countercyclical (., = —0.831 versus
Ggqp = 0 1n the periphery), more sensitive to the debt sustainability motive (a, = —0.085 versus
a, = —0.025 in the periphery), and much less persistent (o, = 0.392 versus a, = 0.893 in the
periphery). Overall, the gap regressions are less precisely estimated. This may be partly
because they are based on fewer observations than the Ay regressions (the availability of the

%In terms of equation (1), equation (2) sets f=d, and z = (gap, b) or z = (dy, b)' .
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gap time series is more limited), but not entirely (the periphery subsamples use the same
number of observations).

In general, therefore, the estimates of Tables 2 and 3 suggest that the fiscal policy rule
estimated here captures the behavior of EU primary budget deficits rather well, and strongly
supports our main priors: primary deficits are generally countercyclical, sensitive to the debt-
stability motive, and persistent.

3.3. An Extended Model

To further investigate the possible role of euro membership in fiscal policy, we now turn to
an extended specification that treats euro membership as an additional shock to the fiscal rule
in the following specific way:

dl.,t =w, +a.ux,, + a,b

o T a,d.,  + Heeurow te, (3)

it—1

where euro;, is a binary variable that equals 1 if country i is a euro member time ¢, and 0
otherwise.”

Table 4 reports the estimated 8.’s for the full sample and various subsamples (except for
the subset of euro nonmembers, for which the euro binary variable always equals zero), two
different fiscal variables (the primary and total budget deficit), and two measures of cyclical
economic activity (output growth and the output gap).

Focusing first on the full sample (Table 4, 1* column of results), the effect of euro
membership on the primary deficit is seen to be positive, statistically significant, and
economically sizeable, with an impact (contemporaneous, i.e. within-the-year) effect that
ranges from 0.56% of GDP in the output growth specification to 1.25% of GDP in the output
gap specification. The impact effects on the total budget deficit are substantially smaller (and
in fact statistically insignificant in the output growth specification). Very similar results are
obtained when the sample is constrained to the euro members only (Table 4, 3" column of
results).

Perhaps the most interesting findings of Table 4 are in the last two columns that compare
the deficit effects of euro membership between core and periphery countries. We note first,
that in terms of the primary deficit, all estimated 6.’s are positive and (with one exception)
statistically significant. They are, however, substantially higher for the periphery: the impact
deterioration of the primary deficit from adopting the euro for an economy in the periphery
(0.9% to 1.3% of GDP) is roughly twice as large as for the core economies (0.3% to 0.7% of
GDP).

The evidence becomes more complex for the total budget deficit. As expected, euro
membership is causing an impact deterioration in the periphery (thought the effect is not
statistically significant when output growth is used); but, somewhat surprisingly, adopting the
euro in a core country causes the total deficit to improve (though not statistically
significantly).®

The various versions of estimated model (3) can then be used to trace the effects of a euro
membership shock on the deficit over time. The estimated Impulse Response Functions (IRF)
are shown in Figures 3 and 4. What these dynamic responses make clear is that the impact
effects are actually rather small compared to the long-run, cumulative effects implied by the
estimated propagation mechanisms.

Figure 3 plots the estimated IRFs of the primary deficit to a euro membership shock in the
output growth specifications, for three samples: all euro members, the core, and the periphery.
Qualitatively the patterns are quite similar across the three country groups, starting with a
positive impact that quickly accumulates to a much larger long-run effect. Quantitatively,

’ For an example of a similar empirical specification (though in a different context), see Acemoglu,
Naidu, Restrepo, and Robinson (2014).

¥ All in all, the primary deficit specifications are more precisely estimated, which is one more
reason why we focus on those results in the rest of this section.
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however, the differences are telling. Most importantly, both impact and long-run effects are
substantially larger for the periphery than the core.” Specifically, in the core [periphery]
countries, the impact (within-the-year) deterioration of the primary budget deficit by 0.3%
[0.9%] of GDP rapidly accumulates to 1.3% [2.9%] of GDP ten years later.

Similar conclusions can be drawn from the IRFs implied by the output gap models,
reported in Figure 4. Once again, the periphery IRF is uniformly higher than the core IRF. In
particular, in the core countries the impact deterioration of the primary budget deficit by 0.7%
of GDP accumulates to 1.2% of GDP ten years later, whereas in the periphery the
corresponding values are 1.3% of GDP contemporaneously and (an astonishing) 8.1% of GDP
ten years later.

4. Discussion and Conclusions

The introduction of the euro has been followed by noticeable fiscal divergence between
the core and periphery countries. A clear example is the behavior of the primary government
budget balance: in the core countries, the pre-euro average primary deficit of 0.41% swung to
an average surplus of 1.06% after the euro; while in the periphery, the pre-euro average
primary surplus of 1.55% changed to an average deficit of 0.48%.

This paper asks whether fiscal policy in Europe has been stabilizing and sustainable and
examines whether these properties of fiscal policy are sensitive to euro membership. Using
annual data from 1989 to 2010 for several panels of 30 European economies, the study
employs various techniques to estimate fiscal policy rules that measure the response of
government budget deficits (total, structural, or primary) to changes in economic activity
(measured by the real GDP growth rate or the output gap) and the government-debt-to-GDP
ratio.

The empirical findings support the following conclusions:

(i) fiscal policy has been decisively countercyclical: expansionary during economic
downturns and contractionary during economic expansions;

(i1) fiscal policy has been generally sustainable: overall, primary budget deficits fall
(increase) when government debt is increased (reduced) as a fraction of GDP;

(ii1)) membership in the euro raises the average country member’s primary budget deficit
by about 0.5% of GDP on impact (within the year of adopting the common currency) but the
effect accumulates to 1.76% of GDP ten years later; and

(iv) these dynamic responses are far more pronounced for the periphery economies (0.9%
of GDP on impact, accumulating to 2.9% of GDP ten years later) than for the core (0.3% of
GDP on impact to 1.3% of GDP after ten years).
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Table 1: Sample Means

PANEL A
Govt Budget Primary Govt Real GDP
Balance Balance Debt Growth

Full sample -2.26% 0.25% 53.42% 2.44%
Euro NonMembers -0.19 0.46 46.88 2.09
Euro Members -2.97 0.48 66.99 2.38
Euro Core -1.78 0.54 59.61 2.26
Euro Periphery —4.48 0.42 76.39 2.55

PANEL B

Primary Balance

12 euro members 7 core 5 periphery
Pre-euro 0.57% -0.41% 1.55%
Post-euro 0.43% 1.06% -0.48%

Note: Government Budget Balance, Primary Balance, and Government Debt are in percent of GDP;
Real Growth Rate is annual percentage rate

Table 2: Benchmark Model (2a)

d,.‘t =w, + aAyAy,.‘t +a,b,,  + addi,t—l +e,

it-1 St

Dependent Variable: Primary budget deficit

ALL NonMembers Members Core Periphery .

ap, ~0.499*%  -0.485*  —0.523**  —0.570**  —-0.483**
(0.038) (0.072) (0.044) (0.055) (0.080)

a, ~0.023**  -0.033*  -0.018*  -0.022 ~0.017
(0.008) (0.017) (0.009) (0.014) (0.012)

a, 0.729**  0.763**  0.690*  0.726**  0.676**
(0.029) (0.047) (0.039) (0.047)  (0.072)

2
R 0.807 0.828 0.785 0.806 0.771
N 347 127 220 122 98

Note: All models estimated with country-specific fixed effects (not reported). Estimated standard
errors in parentheses. **:significant at 1%, *:significant at 5%.
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Table 3: Benchmark Model (2b)

d;,z =wta,.gap,, + abbi,t—l + addi,t—l te,,

Dependent Variable: Primary budget deficit

ALL NonMembers Members Core Periphery .

A o -0.325**  -0.581*  -0.260** -0.831**  -0.007
(0.060) (0.143) (0.066) (0.074) (0.095)

&, -0.056**  -0.046 -0.054**  -0.085**  -0.025
(0.010) (0.026) (0.011) (0.013) (0.015)

a, 0.735**  0.674**  0.748%*  0.392%  0.893**
(0.038) (0.065) (0.050) (0.054)  (0.075)

2
R 0.759 0.854 0.675 0.841 0.677
N 277 71 206 108 98

29

Note: All models estimated with country-specific fixed effects (not reported). Estimated standard

errors in parentheses. **:significant at 1%, *:significant at 5%.

Table 4: Extended Model

d,,=w,+0euro,,+a.x, +ab,, +a,d;,  +u,

X

ALL NonMembers Members Core Periphery .

A. Dependent Variable: Primary budget deficit; x = output growth

0@ 0.558* 0.0 0.540* 0.340 0.94 1**
(0.256) (0.234) (0.301) (0.385)

B. Dependent Variable: Primary budget deficit; x = output gap

9@ 1.247% 0.0 1.206* 0.683*  1.324**
(0.304) (0.297) (0.287)  (0.467)

C. Dependent Variable: Budget deficit; x = output growth

‘9e 0.110 0.0 0.211 -0.340 0.886
(0.288) (0.304) (0.334) (0.571)

D. Dependent Variable: Budget deficit; x = output gap

‘9e 0.728* 0.0 0.957*  -0.507 1.956%*
(0.343) (0.362) (0.361) (0.587)

Note: All models estimated with country-specific fixed effects (not reported). Estimated standard

errors in parentheses. **:significant at 1%, *:significant at 5%.
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Figure 1 Deficits around the year of Euro adoption
AVERAGE BUDGET BALANCES as % of GDP
5
0
-5
-10 \ \ \ I \ \ \ \ I \ \ \
-3 -2 -1 0 1 2 3 4 5 6 7 8
EURO MEMBERS NON-EURO MEMBERS
Figure 2 Deficits around the year of Euro adoption
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Figure 3

Response of PRIMARY DEFICIT to EURO Membership
FE Model with Output Growth (dy)
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Figure 4

Response of PRIMARY DEFICIT to EURO Membership
FE Model with Output Gap (gap)
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APPENDIX

Table Al: Country Classification

Original Euro Members [12 Newer Members Non-Members [7
Austria ("99) I Slovenia ('07) Czech Republic
Belgium ('99) Cyprus ('08) Denmark
Finland ('99) Malta ('08) Iceland

France ('99) > core [7] Slovakia ('09) Norway
Germany ('99) Estonia ('11) Sweden
Luxembourg ('99) Latvia ('14) Switzerland
Netherlands ('99) _/ Lithuania (’15) UK

Greece ('01)

Ireland ('99) Non-Members (incomplete data)

Italy ('99) periphery [5] Bulgaria Poland

Portugal ('99) Hungary Romania

Spain ('99)

Note: Year of euro membership in parentheses, number of countries in each subset in square brackets.

Figure Al
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Abstract

Aim of the present study is to investigate two important issues on urban concentration in
Turkey. First, we investigate whether population tend to have an uneven distribution across
cities between 1965-2012, second, we analyze the determinants of city-size growth by relating
it to the process of trade liberalization and to a range of other socio-economic and
geographical factors. In terms of methodology, we employ various cross sectional and spatial
econometric tools to implement our analysis. Our results indicate three major conclusions:
First, urban concentration tends to increase recently, leading to an unevenly growing cities
and creating urban giants (i.e. Istanbul). Second, trade liberalization is shown to intensify this
process since metropolitan areas, which are more open to trade, tend to grow faster than
others. Third, specialization of cities in industrial activities (i.e. manufacturing) and
economies of agglomeration are likely to reinforce the spatial concentration of population
around larger cities.

Keywords: Trade Liberalization, City Growth, Urban Concentration, Zipf Law

JEL classification: R12, R23, F14

1. Introduction

The world population has been steadily increasing over the last century. While it was
about 2 billion in 1900s, it has reached to 6 billion in 2000, 6.8 billion in 2013 and estimated
to be about 10 billion in 2100. (Source: United Nations (UN)). More importantly, urban
population has been rising at a faster pace. For instance, its share in total population has risen
from 30 % in 1950s and to about 50 % in 2010 (Source: UN).

Rapid urbanization is seen as one of the most important threats against sustainable
development. As emphasized in World Bank’s Development Report (2003), uneven
distribution of population within a country (i.e. excessive urban primacy) is likely to bring
about severe socio-economic and environmental problems (Nitch 2006). Such that it might
lead to increased real economic costs, urban crime, congestion and inequalities.

The issue of urban concentration and its recent trends has been analyzed in a number of
empirical studies. Some recent examples are Glaeser et al. (1995) who focus on 203 large
cities in U.S., Giesen and Sudekum (2009) who analyze 2143 largest German cities in the
same context and Eaton and Eckstein (1997) who studies urban concentration in France.

Regarding Turkey, rate of urbanization has also risen substantially over the last few
decades. Share of urban population has increased from 24 % in 1927 to 44 % in 1980 and to
65 % in 2000 (Evcil et al. 2006; Deliktas et al. 2013)". Several scholars have pointed out this
fact in empirical studies. The most remarkable ones are Deliktas et al (2013) and Marin
(2007) who reach to similar conclusions that Turkish urban system has followed an uneven
development after 1980s with high concentration around metropolitan cities.

''Source: TUIK
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The reason of why such an unbalanced urbanization and city growth exist is an important
question. Deliktas et al. (2013) analyze the determinants of city-size growth in Turkey
between 1980-2007. They employ a wide range of economic, social and cultural variables and
report that cities with high fertility and net migration rate and those of which specialize in
manufacturing sector and located along the coast tend to exhibit higher population growth.
Similarly, Filitekin (2006) investigates the same issue for Turkish cities between 1950-2000
and reports that cities which have high market potential and located along the coast are likely
to have higher population growth. Finally, Marin (2007) argues that uneven development of
urban areas in Turkey is related to liberal economic and social policies applied after 1980s.

Although these issues have been heatedly discussed within the literature, there are several
directions that need to be further explored:

First, among the variety of determinants, the impact of trade openness and liberalization
process has not yet adequately been studied. In fact, trade liberalization might have
substantial and varying effects on the city-size distribution and growth. The impact can
actually be twofold:

One the one hand, Krugman and Elizondo (1996) claim that trade liberalization makes it
more likely that the population is spatially dispersed. In a similar vein, Hanson (1998),
Krugman and Hanson (1993), Nitch (2006) and Ades and Glaeser (1995) argue that trade
openness is generally coupled with decentralization of economic activity and population. The
rationale behind this claim is that as the country opens its markets to trade, level of
competition intensifies in core and metropolitan areas that pushes firms and laborers to
relocate towards low-cost peripheral cities in search of cheaper capital and land and higher
profit rates (Erdem 2015; Fan and Casetti, 1994;Rodriquez-Pose and Gill, 2006; Krugman and
Elizondo 1996). This diffusion process will naturally make population and firms more
dispersed within the country.

On the other hand, a counter argument, which is in line with the views of Myrdal (1957)
has been put forward. Such that trade liberalization is likely to benefit central-metropolitan
cities which attract firms and laborers as these areas provide several advantages such as low
cost access to foreign markets, reduced transport costs, developed infrastructure, public
services and job incentives (Rivas 2007; Erdem 2015). Increasing returns to scale created by
locational agglomeration will reinforce the centrifugal effects and direct firms and laborers to
flow into large metropolitan cities. Thus, it will lead to a spatially concentrated population.

Empirically, trade openness is likely to be a relevant variable for Turkey which has been
experiencing a period of rapid liberalization during the last few decade, i.e. post 1980

In fact, prior to 1980, more closed and import substitution approached have been adopted.
In 1930s, state assisted industrialization has been followed and 5 year development plans
were initiated (Uckac, 2010; Ozcan, 1998). During 1940s and 1950s, increased imports were
coupled with external debts and trade deficits (Uckac, 2010; Ozcan, 1998). Economic
approach to growth has been started to change towards free trade, loans and foreign aid
(Uckac, 2010; Ozcan, 1998). Starting from 1980, a real turning point for the liberalization was
experienced. Export-led economic growth has been adopted as a main strategy, instead of
import substitution. Integration to commodity markets were achieved in several steps, i.e.
international trade agreements For instance, Turkish Lira has become convertible in 1989,
Customs Union agreement were signed in 1995 and Turkey has participated in World Trade
Organization in 1996. These institutional arrangements were aimed to remove all types of
barriers against the free flow of commodities and production factors among partner countries.
As a consequence, the volume of foreign trade has dramatically risen (i.e. from about 11
Billion dollars in 1980 to 389 Billion dollars in 2012.)

Our second contribution to the literature is rather methodological. So far, existing studies
has largely neglected the possible spatial dependence and interconnectivity among the
populations of neighboring cities in their empirical analysis. Failing to take into account the
spatial autocorrelation might, in fact, create a serious bias for estimations. For this reason, we
address this issue by incorporating the geographical weights and spatial factors into our
analysis.

So, aim of the present study is twofold. First, we analyze whether population in Turkey
tend to have an uneven distribution across cities over the period of 1965-2012 by testing the
famous Zipf’s law. Second, we analyze the determinants of city-size growth by relating it to
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the process of trade liberalization and to a range of other social, economic and geographical
variables. In terms of methodology, we employ various cross sectional and spatial regression
models to implement our analysis.

2. Urban Concentration and Zipf’s Law in Turkey, 1965-2012

The recent trends of urban concentration have been currently discussed for various
countries. The vast majority of researchers find evidence in favor of stable populations and
parallel growth of cities over time. Some examples of these studies are Eaton and Eckstein
(1997) who investigates the populations of 40 urban areas in France and Japan for the period
of 1876-1990 and 1925-1985, Giesen and Sudekum (2009) who focus on 2143 German cities
between 1975-1997 and lonnides and Skouras (2009) who study large U.S. urban places in
2000.

Regarding Turkey, the picture is somewhat different as the results are quite mixed. For
instance, Filiztekin (2006) analyzes the city-size distributions over the period of 1950-2000
and report evidence of stable distribution of populations. Similarly, Turk and Dokmeci (2001)
find evidence in favour of parallel growth of cities over the period of 1980-1997. In contrast,
Deliktas et al. (2013) and Marin (2007) are the authors who report a tendency towards
unevenly distributed city populations within the country, especially after mid-1980s.

To shed more light on this issue, we empirically analyze and demonstrate the evolution of
city-size distributions within the country. As a start, we summarize in Table 1 the descriptive
statistics. Specifically, it documents the maximum and minimum values of city populations
along with their mean, standard deviation and coefficient of variation values for the years
between 1965 and 2012.

Table 1: Descriptive Statistics on City sizes (populations), 1965-2012

Years max min mean SD SD/Mean
1965 1792071 14132 161280,9 254167,1 1575928
1970 2203337 20794 204344,8 320519,5 1,568523
1975 2648006 30332 251777,1 401566 1,594926
1980 2909455 36184 293209,1 448027,2 1,528013
1985 5560908 43085 405489 763676,3 1,883346
1990 6753929 41295 453196 862440,7 1903019
2000 9085599 39725 543286,2 1101175 2,026878
2007 11174257 35835 614171,1 1346775 2192834
2008 12569041 36502 661873,1 1507497 2,277622
2009 12782960 34548 676632,3 1535451 2,269255
2010 13120596 33701 694103,2 1576054 2,270634
2011 13483052 37424 7084655 1617687 2,283367
2012 13710512 37522 721585,6 1644688 2,279269

At a glance, an interesting observation appears to emerge that the mean values tend to
increase over time (i.e. from 161.280 inhabitants in 1965 to 721.585 inhabitants in 2012)
while the standard deviation increases at a faster pace (i.e. from 254.167 in 1965 to 1.644.688
in 2012). This indicates the fact that Turkish cities tend to grow quite unevenly over time.
Similarly, Coefficient of Variation, which is shown in the last column, confirms this trend as
it rises steadily in the recent decades. In sum, city-sizes tend to become more and more
heterogeneous over time, thereby, creating urban giants one the one hand (i.e. Istanbul, Izmir
and Ankara) and some tiny cities on the other (i.e. Bayburt, Tunceli).

To support these findings visually, we provide two additional analyses. First, we chart in
Figure 1 the evolutions of populations in 3 largest cities relative to the average city
population. Second, we demonstrate in Figure 2 the population shares of cities in total
population using a map.
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Figure 1 provides evidence in favor of polarizing populations across cities. For instance,
Istanbul, the largest city in Turkey, had a population (about) 11 times bigger than an average
city in 1965, and, this has risen to 19 times in 2012. A similar tendency has also been
observed for Izmir which has grown faster than the average. However, for Ankara, an
opposite trend is present.

Figure 2 illustrates, instead, the geographical pattern of population shares. We observe that
the most populated cities are concentrated around coastal, Western and Middle Anatolian
regions while cities in Eastern and South-Eastern regions are less populated. From 1965 to
2012, the range of population shares change substantially. While it ranges between 0.1 % and
16.5 % in 1965, this interval widens in 2012 and becomes 0.06 %-23.5 % which indicates,
once more, an increasing heterogeneity of city-sizes.

Testing the Zipf Law.

More formally, one may attempt to test the validity of uneven city-sizes and its tendency
over time using Zipf’s law (Gabaix 1999; Zipf, 1949). It is a statistical test initially introduced
by Auerbach in 1913 and, currently, known as one of the most commonly accepted
approaches in the literature. Specifically, it is based on the following Pareto distribution
(Deliktas et al. 2013)*:

R;= A5 F o)

where S represents the population of city i and R is the rank of cities starting from the most

populated city to the least one. 4 represents the expected population of the largest city
(Deliktas et al. 2013).

Most important, Pareto Exponent, B, captures the validity of Zipf’s law. If p=I, for
instance, it would mean that cities follow a proportional growth and stable relative
populations (Deliktas et al. 2013)

. As B<l or P>1, it deviates from Zipf’s Law. In order to perform this test, we refer to the
following regression equation (Deliktas et al. 2013)’:

InR;=y—FInS; + uy; (2)

which takes a log-linearized form. We estimate it using OLS for the years which the data
is available. We adopt Newey—West HAC Heteroskedasticity and Autocorrelation consistent
errors to avoid possible bias and inconsistency driven by heteroskedasticity and
autocorrelation. Additionally, we test whether f=1 using Wald test (Ho: =1) to understand
the validity of Zipf’s Law.

The estimations are summarized in Table 2 from which we can derive several results:
First, initially in 1965, Pareto exponent is 1.004 but not significantly different from 1 as the
Wald test statistic is insignificant. Therefore, the Zipf’s law seems to hold and populations are
somewhat homogenously distributed throughout the country. However, over the years,
increases until 1980 and decreases afterwards. It becomes, for instance, 1.014 in 1980, 0.960
in 1990, 0.894 in 2000, 0.824 in 2010 and 0.832 in 2012.

Moreover, the Wald statistic turns to be significant from 2007 onwards, indicating the fact
that Zipf’s law does not hold anymore and population is distributed more heterogeneously
within the country.

% The following equation is borrowed from Deliktas et al. (2013)
3 The following equation is borrowed from Deliktas et al. (2013)
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Table 2: Zipf Law Test, OLS Results, 1965-2012

Dep. Var: In (Rank) 1965 1970 1975 1980 1985 1990
constant 14.818*** 15.348*** 15.404*** 15.546*** 15.190*** 15.310***
(S.E) 1.144 1.019 0.948 0.978 0.833 0.909
In(pop) -1.004***  -1.028*** -1.016™** -1.014*** -0.967** -0.960***
(S.E) 0.098 0.085 0.078 0.079 0.066 0.072
Wald Test 0.0016 0.1077 0.0433 0.0335 0.2336 0.3022
R-Squared 0.92 0.92 0.93 0.93 0.94 0.94

Table 2 (continued)

Dep. Var: In (Rank) 2000 2007 2008 2009 2010 2011 2012
constant 14.699***  14.285** 14.005*** 13.965*** 13.909*** 14.0310*** 14.049***
(S.E) 1.089 1.021 0.965 0.993 1.028 0.966 0.970
In(pop) -0.894***  -0.858*** -0.834*** -0.829*** -0.824*** .0.832%**  -0.832***
(S.E) 0.085 0.079 0.075 0.077 0.079 0.075 0.752
Wald Test 1.5020 3.1418* 4.8297**  4.8323*  4.8474**  4.9959** 4.9598**
R-Squared 0.92 0.92 0.93 0.93 0.92 0.93 0.93

S.E.: Newey West, Heteroskedasticity andf Autocorrelation consistent standard errors., Note:
***indicates significance at 1 %, ** at 5 %, * at 1%

One may consequently argue that, these tendencies might be driven by a range of social,
economic, political and geographical determinants which is a subject to be investigated in the

next section.

3. Determinants of city growth, 2000-2012

Various determinants of city-size growth have been considered in the literature. In general,
we can classify them into several categories such as economic, social, cultural and
geographical variables.

In terms of economic ones, industrial structure and specialization, agglomeration of
activities, level of development (i.e. per capita GDP), trade openness, market size, level
competition and infrastructure are recognized as the most popular determinants (Deliktas et
al. 2013). Rosen and Resnick (1980) and Alperovich (1993), for instance, argues, that Pareto
exponent of countries rises with higher per capita income and better infrastructure facilities
(i.e. rail-road density). Deliktas et al. (2013) points to the importance of industrial structure
and agglomeration and claim that cities which specialize in industrial and commercial
activities (i.e. manufacturing) are likely to have higher population growth given the
availability of job opportunities in these arecas. Da Mata et al. (2007) suggests that the
population growth in Brazil is higher in cities with high market potential, good labor force
quality and lower transport costs.

With regard to social and cultural variables, net migration rate, health indicators, rate of
fertility, literacy rate, schooling and crime rate may be referred to as the most well-known
ones. Deliktas et al. (2013), for instance, report evidence of the fact that Turkish cities which
have relatively higher net migration and fertility rate, and lower schooling rate tend to have
higher population growth.

Geographical variables mostly refer to the location of cities. According to Filiztekin
(2006) and Deliktas et al. (2013) cities that are located in the core regions and along the coast
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are particularly likely to grow as the natural amenities, climate, market size and economic
incentives attract the laborers to these places.

Among other variables, trade openness and liberalization policies deserve a special
attention. As anticipated earlier, two different interpretations exist.

One the one hand, Krugman and Elizondo (1996) claim that trade liberalization makes it
more likely that the population will be diffused throughout the country. In support of this
argument, Hanson (1998), Nitch (2006), Krugman and Hanson (1993) and Ades and Glaeser
(1995) argue that trade openness is associated with less centralized population and weaker
urban primacy. As the country opens up the markets to foreign trade, level of competition
among domestic and foreign firms intensify in metropoliten areas that forces firms and
laborers to move towards low-cost peripheral cities (Krugman and Elizondo 1996; Erdem
2015).

On the other hand, a counter-argument points to an opposite effect (in line with Myrdal
1957). Such that trade liberalization generates additional advantages to already developed
metropolitan cities. It attracts firms and laborers as these cities provide low cost access to
foreign markets, job opportunities, reduced transport costs, developed infrastructure and
public goods. Positive externality and increasing returns to scale created by locational
concentration will reinforce the centrifugal effects. It will, hence, create spatially uneven city-
sizes (Rivas 2007; Erdem 2015).

Indeed, we think trade openness might be a relevant variable as Turkey has experienced a
rapid liberalization process in recent decades. As a consequence of liberal policies,
deregulations and international agreements (i.e. Customs Union), barriers against the free
flow of commodities and production factors are eliminated. Thus, the volume of exports and
imports has grown about 40 times over the last 50 years. To illustrate this, the evolution of
foreign trade volume is depicted in Figure 3 for the period of 1923-2011. It clearly follows an
exponential upward-trend with a great jump after 2000.
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Figure 3: Evolution of Trade Liberalization in Turkey, 1923-2011

Our empirical model which incorporates a range of factors is based on the following
regression equation (3):

In Apop; = a + B Intrade; + B, Inindus; + B3 Inaggl; + By Inmigr; + Bsn fert +
Be Incrime; + B,d_coast; + Bgd_capital; + Bod_border; + e; 3)

The dependent variable is the growth rate of populations in 81 provinces (in the centre of
province and sub-provinces) over the period of 2000-2012.

Regarding the explanatory variables, /n_trade represents the openness of province to trade
in year 2000 and defined as (exports+imports)/GDP. In_indus is the variable of specialization
in industrial activities measured by its share in total employment. /n_aggl shows the level of
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agglomeration measured by the Real GDP of the province in 2000 divided into its land area
(in meter squares). /n_migr is the net migration rate in year 2000 and /n_fert is the rate of
fertility. (an average of 2009-2012 years used). /n_crime is the percentage of people that are
penalized by court (average of 2007-2011 years used). d_coast, d_border and d_capital are
the dummy variables capturing the effect of different locations (being on the coast line, on the
border and capital city). The data for all variables is obtained from TUIK (Turkish Statistical
Institute).” Finally, €i represents the error terms which are assumed to follow a NID(0,0)
normal distribution with zero mean and constant variance.

Regarding the estimation methodology, we are aware of the fact that in urban and regional
analysis, spatial dependence among cross sectional units is an important issue. Failing to take
into account such interconnectivity might, in fact, create a serious bias for estimations.

So, we run the regression using OLS by including separately /n_indus and In_aggl
variables into the model since the inclusion of both creates a multicollinearity problem. Thus,
we resort to two models; (1) and (2). Having estimated them, we test the presence of spatial
autocorrelation using Lagrange Multiplier Error (LMerr), Lagrange Multiplier Lag (Lmlag)
and SARMA tests.

In terms of spatial weights, we use three different adjency matrices (W2,W4,W6) in which
neighboring cities are defined as the ones which are closer than 200km, 400km and 600km to
each other respectively . The matrices are constructed in a way that if two cities are neighbors
they take on value 1 and 0 otherwise.

The results are presented in Table 3. In all models and tests, positive spatial
autocorrelation is evident regardless of the type of weight matrices used. Thus, it has been
shown empirically that spatial dependence is a crucial issue which needs to be taken into
account.

Table 3: Spatial Autocorrelation Tests

Model (1) Model (2)
Test: W200  W300  W400  W200  W300 W400
LMerr 6,197 6,11%  4,82%  472%  484% 5 EO**
Lmlag 6,04  5A46*  513% 620" 647 760"

SARMA 6,63** 6,46** 5,68* 6,20** 6,51** 7,75%*
Note: ***indicates significance at 1 %, ** at 5 %, * at 10, LMerr:Lagrange Multiplier Error, Lmlag:
Lagrange Multiplier Lag , SARMA : Spatial Autoregressive Moving Average

To do so, we consider two standard spatial regression models. First, we incorporate the
spatial connectivity in error terms in a Spatial Error Model (SEM) and in this way, get rid of a
possible bias driven (Anselin 1988). Such that;

where 4 captures the spatial dependence across the error terms of neighbouring cities i
and j. W denotes the spatial weight matrices.

Second, we consider a Spatial Autoregressive Model (SAR) which assumes spatial
connectivity in dependent variables. Such that the SAR model is specified as (Anselin,1988);

InApop; = a + pWin Apop; + B, Intrade; + B, Inindus; + B3 Inaggl; + B, Inmigr;

+L5In fert, + B¢ In crime; + B,d_coast; + fgd_capital; + fod_border; +e;  (5)

where P captures the impact of population growth in neighboring cities on city i’s
population. We estimate the models using a Maximum Likelihood approach and present the

* GDP data at year 2000 has been obtained from Karaca (2004) and Kasman and Turgutlu (2009).
Distance data between two cities is obtained from KGM (General Directorate of Highways).
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results in Table 4 (Spatial Error Model) and in Table 5 (Spatial Autoregressive Model).
Several interesting results emerge:

Table 4: Spatial Error Model (Determinants of City-size Growth), 2000-2012

Model (1) Model (2)
Variables w200 W300 W400 w200 W300 W400
A 0,34** 0,43** 0,51%* 0,32%* 0,40%* 0,52%**
0,033* 0,030* 0,032* 0,028* 0,025* 0,027*
trade k% k% k% * * *
industry 0*,384* 0*,381* 0*,383*
0,047* 0,045* 0,047*
agg[ _ _ _ *ok *ok *ok
migration 0,*0004 0,*0004 0,0004 0,0004
0,0003 * * 0,0003
fertility -0,040 -0,048 -0,035 -0,017 -0,025 -0,016
crime_rate 3,565 5,087 4,181 9,285 10,055 8,451
coast_dummy 0,026 0,031* 0,032* 0,018 0,024 0,025
capital_dummy 0,051 0,038 0,021 0,041 0,030 0,008
border_dummy 0,016 0,016 0,005 0,018 0,019 0,007
N 81 81 81 81 81 81
AIC -204,5

206,26 205,35 198,56 197,98 198,53

Note: ***indicates significance at 1 %, ** at 5 %, * at 10%

Table 5: Spatial Autoregressive Model (Determinants of City-size Growth),2000-2012

Model (1) Model (2)
Variables w200 W300 W400 w200 w300 W400
p 0,26** 0,28* 0,31* 0,28** 0,33** 0,38**
trade 0,032** 0,031** 0,033**
* * * 0,028**  0,026**  0,028**
industry 0,878** 0’877** 0,878**
0,044%* 0,043** 0,044
aggl i i i % % %
migration 0,0004*  0,0004* 0,0003 0,0004* 0,0004 0,0003
fertility -0,047 -0,048 -0,042 -0,024 -0,027 -0,022
crime_rate 0,784 -0,529 -1,563 5,731 3,870 2,046
coast_dummy 0,016 0,020 0,020 0,010 0,013 0,013
capital_dummy 0,037 0,023 0,013 0,034 0,020 0,007
border_dummy 0,014 0,013 0,011 0,014 0,013 0,010
N 81 81 81 81 81 81
AlC -205,5 -20398  -20345 -199,3 -19838  -198,54
LM Test 0,34 0,23 0,07 0,009 0,12 0,004

Note: ***indicates significance at 1 %, ** at 5 %, * at 10%

First, in all regressions, trade variable has a positive and significant coefficient regardless
of the type of model and spatial weights used. So, it is firmly evident that cities which are
more open to trade experience a higher population growth. One may, therefore argue that
trade liberalization has favored the large metropolitan cities in Turkey which are possibly
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more open to trade. Thus, trade openness might be seen among the factors that contribute to
the spatial concentration of populations. Given the availability of job opportunities in these
areas, easy access to foreign markets, ports and other economic incentives, it is plausible that
it attracts firms and laborers. As a consequence, an excessive urban primacy and uneven
distribution of population exist within the country.

As a second result, specialization in industrial activities and agglomeration variable has a
positive and significant coefficient in all regressions. It actually means that cities which
include highly dense and concentrated economic activity with particular focus on industrial
production (i.e. manufacturing) are likely to have higher population growth.

Third, spatial factors and connectivity among neighbor cities matter in all regressions. In
SAR model, for instance, p is found to be positive and significant in all specifications. It
means that population growth in one city is spilled over to the neighboring locations. This
may happen through commuting patterns or migration flows.

Finally, with regard to other social and geographical variables, only net migration rate is
found to be significant and positive while crime rate, fertility and other locational variables
are found to be insignificant.

4. Conclusions

We investigated in this paper the recent tendencies of urban concentration and city size
distribution in Turkey between 1965-2012 and the determinants behind city-growth. Our
findings indicate three major conclusions.

First, urban concentration tends to increase recently, leading to an unevenly growing cities
and creating urban giants (i.e. Istanbul). This result has been shown in section 2 using several
illustrative analyses (i.e. maps and figures). Moreover, it has statistically been confirmed by
Zipt’s Law which does not hold after 2007.

Second, through a regression analysis, trade liberalization is shown to intensify this
process since metropolitan places, which are likely to be more open to trade, tend to grow
faster than others. Third, specialization of cities in industrial activities (i.e. manufacturing)
and economies of agglomeration are likely to reinforce the spatial concentration of population
around larger cities.

Finally, the results so far obtained provide important policy implications. First, the
tendencies we have so far observed might be seen as an outcome of neoliberal urban policies
(such as promoting trade and financial openness within the cities) which have led to the
population agglomerations. Thus, policy makers should bear this in mind and approach with a
caution to such policies.

Second, to be able to overcome the uneven urban development induced by liberalization,
authorities should distinguish between two scales of policies; the centrally decided ones and
the local policies. At the national scale, openness and liberal policies should be approached
with a caution while alternative policy tools, i.e. tax incentives and public subsidies, can be
directed towards backward regions to stimulate the entrepreneurship and investment, hence,
attract the firms and laborers to these areas. Some examples of these regional development
programs are GAP (Southern Anatolian Project) and large organized industrial zones in many
Anatolian cities, State Development Agencies and rural development programs which are still
ongoing and aimed to extract the local potentials and enhance the sustained rural life against
migration.

At a local scale, several policies can be implemented. For instance, improvement of the
physical and virtual infrastructure, education and health services, housing and other social
problems might well contribute to the development of rural areas and hamper the out
migration.

Overall, perhaps the most crucial lesson we get is that uneven development in urban areas
is accompanied by liberal trade policies which needs a deep consideration of additional
policies in action.
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Abstract

Among the many factors which affect the economic growth of a country, governments are
considered to be the most influential stimulants. Due to the importance of studying
government expenditure on economic growth, many techniques have been suggested in this
regard..

In this article we apply a new technique, namely the Spatial Econometrics Method. This
method examines "neighborhood" and "location" factors, which are influential in debilitation
and reinforcement. Using Ram’s growth model (1986) and applying the geographic aspect to
global regression models, we attempt to discover the effect of U.S state government
expenditures on the economic growth of its states. It was revealed that the growth of each
state is influenced by that of its neighboring states and that state government expenditures
have no effect on economic growth. In addition, the growth of the labor force is introduced as
an influential element affecting state economic growth.

Keywords: Government expenditures, spatial econometrics, geographic weighted
regression

JEL classification: C31, E62, H72, R12

1. Introduction

Economic growth and its underlying foundations are important factors discussed widely in
recent years. Government expenditure is a major factor that influences economic growth
through its allocation to education, infrastructure, public goods and services and law
enforcement. Various methods have been used to investigate the effect of government
expenditure on economic growth with different results. Based on a cross-country study for 96
countries, Landau 1983 [1], found a negative relationship between government expenditure
and economic growth. Atrayee. 2009 [2] reached the same results for the United States over
the years between 1950-1998 by developing a multi-equation model. However, Kormendi and
Meguire 1985 [3] found a non-significant relationship while Summer and Heston 1984, Ram
1986 [4] found positive and significant effect. Moreover; Haggins et al (2006 [5], based on
data from 1970 to 1998, examine this relationship on three i.e. the federal, state and local
levels. Using the 3SLS-IV approach they clarified that the federal, state and local
governments are either negatively correlated, or, uncorrelated with economic growth.

Most of the studies mentioned above considered the economic growth of one or several
places as dependent variable and place-specific factors as independent variables. But one of
the influential factors which was most often ignored was “location” and, as a result, the
contiguousness of physical place. Therefore, because of the spatial dependency that exists
between various regions the classical assumptions for estimation using the OLS approach
would not be satisfied [6]. By adding geographic aspects to econometric analysis, a new
method was introduced called spatial econometrics. Consequently the methods of estimation
changed.

Today many economic studies use this method as a useful technique to complete previous
models and increase the power of prospective prediction [7],[8],[9].
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In this study, we present a brief introduction to spatial econometrics. We then compare the
global regression and geographic weighted regression models and prove that the latter is the
more appropriate choice. Finally we apply spatial analysis to examine the effect of
government expenditure on economic growth and to detect models of spatial dependency.

2. Methodology

2.1. Geographic weighted regression

This method was introduced for the first time by L.Anselin [10]. Many specialists in
economy, geography and other regional sciences use the technique as a major part of planning
for urban development. In this kind of regression, the global form of regression such as

Y. =a0+zkakxik+8i o

changes to:

Vi =ag v )+ a v )xy + g @

u.,v,) . . . o a, (u,,v.) . oL
where ( o ) is the co-ordinate of the ith point in space and * ( i ) is a realization

. . a \u,v C . . . .
of the continuous function ~ ¥ ( ) at point i. Consequently the estimator of the variables is
shown as:

d(ui,vi):(XTw (ui,vi)X)_lXTw (u; v, )Y 3

W denotes an nxn weighted matrix similar to the weighted regression matrix, the elements
of which are 1 if the two regions are contiguous and 0 if otherwise. For easier computation the
matrix has to be normalized so that its elements are divided by the number of neighbors [11].
One of the ways to form this matrix is by using the latitude and longitude of the regions as
used in certain software such as GWR.

2.2. Spatial heterogeneity

Spatial heterogeneity is variation in relationship over space such that every point in space
may have different relationships. Thus the linear relationship is shown as:

v, =x,p +¢ @

Where i represents points in space and Xi is a vector of independent variables associated
with its parameter f; . €; denotes a stochastic disturbance.

2.3. Spatial dependency

Spatial dependency may occur in many models which mean that the amount of Y in
location i might be associated with Y in neighboring location j. In other words [12]:

vi=f(y,) i =L2nG =) ®)

There are two major models that contain spatial dependency:
The first is the spatial autoregressive model (SAR) shown as:

y=pvy +xf+e (6)
£~N(0,671,)

where y is an nx1 vector of dependent variables, x contains the nxk vector of independent
variables and w is a spatial weighted matrix always of first-order contiguity. If # , the
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coefficient on the spatial lagged dependent variable, is significant the model will be proved to
be SAR. In other words the level of Y (the dependent variable) depends on the level of Y in
neighboring regions. Figure.1 illustrates this concept.

Figure 1. Spatial autoregressive model (SAR)
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Source: www. s4.brown.edu

The second model is the Spatial Error Model (SEM). This model includes the unmeasured
errors and independent variables of contiguous points which, being unmeasurable, are
considered within the error domain. This model is shown as:

y =xp +u
u=Awu +¢ )
&~N (O,U 1, )

Y is an nx1 vector of dependent variables, x is an nxk matrix of independent variables and

w is a spatial weighted matrix. Statistically significant, a coefficient on the spatially correlated

errors, is the sign of the existence of an SEM model shown in Figure 2.

Figure 2. Spatial error model (SEM)
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2.4. Economic model and data sources

To analyze the spatial aspect, and investigate the effect of government expenditures on
economic growth the Rati Ram 1984 growth model was used. Based on this model, which is
adapted from reasoning developed by Greshon Feder[13], economy consists of two sectors:
government and non-government. The output of these sectors is the result of their labor and
capital. In addition, non-government outputs are derived from government outputs. The final
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model is shown with Y representing the total output of the two sectors, / the total investment,
L the growth of the labor force, and finally G representing government expenditures:

e[S e)

Moreover o is the marginal product of capital in the non-government sectors,  and 0 are
respectively the elasticity of non-government output with respect to L and the elasticity of
nongovernment output with respect to G. indicates differences in input factors in the two
sectors. For example positive shows higher input productivity in the government sector.

3. Data

Data was collected from the US Census Bureau, Federal Reserve and State Government
Finances. Spatial analysis is carried out for 2006 and 2009 (before and after the 2008 United
States financial crisis) with the data of all fifty states. GWR, Geoda and GIS were used as the
necessary software.

4. Result

4.1. Global regression versus geographic weighted regression

The first step in proving the difference between global regression and Geographic
Weighted Regression (GWR), is estimating the parameters of the global model using the OLS
approach over a period of two years. According to the t-statistic, the growth of the labor force
is the only significant variable whereas the growth of government expenditures, beside other
variables, is insignificant.

Table 1. Parameter estimation of global model by OLS approach

YEAR Intercept I/GDP L G (G/Y) G

2006 4817 -43.2 0.81 1.53 -0.09
3.D" (-0.54)° (2.55) (0.75) (-0.33)

2009 -1.07 -18.23 -0.17 -1.29 0.2
(-1.27) (-0.36) (-0.62) (-1.1) (1.06)

“"Estimated values
t-statistic values
Rejection of Hy at 5% level of significance

To compare these two models, an ANOVA test has been used to test the null hypothesis
that the GWR model represents no improvement over a global model. As the F-statistics
results show, GWR is the appropriate model for prediction.

Table 2. An ANOVA test for comparison of two models

Year F- statistics
2006 3.28
2009 3.72

By switching the model from global to GWR, the values of R* and R* adj change; according
to Table 3 these values increase. This can be described as increase in the power of the model
as a result of considering location factors collectively as a new independent variable.

Table 3. Coefficient of determination and adjusted coefficient of determination in two models

Global Regression Geographic Weighted Regression
Ryq R’ Ryq R’
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2006 | 0.05

0.15

0.23

0.38

2009 | -0.07

0.03

0.12

0.28

A five-number summary of the local parameters estimates is shown in Table 5. The
minimum effectiveness of the only significant variable i.e. the growth of the labor force on
economic growth is 0.36 and belongs to the state of Vermont and its maximum, 1.19, to the

state of Alaska.

Table 4. A five-number summary of the local parameters estimation

Year Min Lower Median Upper Max
Quartile Quartile
Intercept 2006 3.23 3.64 4.14 4.32 7.86
2009 -2.37 -1.31 -0.8 -0.51 -0.36
17y 2006 -140.42 5.93 14.46 31.6 77.14
2009 -66.89 -63.09 -54.56 -27.57 -52.67
. 2006 0.34 0.42 0.54 0.9 1.19
L 2009 -0.6 -0.19 -0.01 0.09 0.13
G‘[Q] 2006 -1.06 -0.14 -0.0003 0.46 3.23
Y 2009 -3.33 -0.49 0.24 0.87 1.2
G 2006 -0.56 -0.03 0.063 0.09 0.2
2009 -0.1 -0.05 0.03 0.1 0.47

To illustrate the intensity of this effect, a GIS map was designed (Figure3). The dark and
bright colors respectively represent the strong and weak influence of labor force growth on
economic growth. As is shown, the highest effect of labor growth on the economic growth of
the states is seen in the northern and north western states (Alaska being one) and its least
effect belongs to the eastern and north eastern states (such as Vermont).

Figure 3. Intensity of labor growth effects on economic growth

4.2. Detecting spatial dependency

L_growth

[ ]o.349169

[ ] 0349170- 0428072
I 0.428073- 0478776
I 0.478777 - 0.557397
I 0557398 - 0.641238
I 0641239- 0792127

I 0792125 - 1.000377

I 1000378 - 1197167

The Moran-I statistics and scatterplot are two indices used to examine the presence and
extent of spatial dependency in economic growth. The results below show a spatial
dependency in the economic growth of the states in the 2009 model (Figure 4). The Moran-I
scatterplot also demonstrates this. This plot presents economic growth on the horizontal and
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spatial lag on the vertical axis. Based on this scatterplot, the states’ dispersion in the first and
third quadrants in Figure.4 declares that the states with positive economic growth are located
near other states which likewise have positive growth and states with negative growth are
neighbors to their likewise peers.

Figure 4. Spatial dependency among economic growth of states (2009)

2.00]
MD
L]
1.007] MM
=
NH
v VW‘ DE
0.00 B ME P& '
: Y #KsS = "D
® MO 2 1y ‘v "
S ™ * or % ‘R:IA T sD
e % ® e T NE *
o o IL ®0OH *
> 1,00 2
g' Ms AR
MM co, A
» t“‘" GA g LA SC
FL % *
[ &« & W
D ©
- IN oK
-2.00 Ny ) - o
L3
AZOR
L)
W
-3.00 &
CA uT
- 4
-4.00
1 T ] 1 1
-6.00 -4.00 -2.00 0.00 200 4.00
ydot

Table 5 shows the existence of spatial dependency as SAR and SEM models. The
significant P-values admit the existence of these two models. These two kinds of spatial
dependencies have been confirmed only in the 2009 model.

Table 5. Models of spatial dependency

MI/DF VALUE PROB

2006 2009 2006 2009 2006 2009
Test
Moran's I (error) 0.089 0.18 1.27 2.34 0.2 0.01
Lagrange 1 1 0.12 3.08 0.72 0.07
Multiplier (lag)
Lagrange 1 1 0.84 3.65 0.35 0.05
Multiplier (error)
Lagrange 1 1 1.45 4.42 0.48 0.11
Multiplier
(SARMA)

After detecting these dependencies, the estimation of variables is provided. The
coefficient estimation of the SAR and SEM 2009 models are presented in Table 6 as:

Table 6. Estimation of, SAR and SEM model (2009)

Variables\models SAR SEM
Intercept -0.87 -1.41
(-1.11) (-1.72)

I/GDP -2.46 10.04
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(-0.054) (0.19)
. 0.16 0.16
L
(-0.63) (-0.63)
) -1.49 -1.28
()
Y
(-1.4) (-1.24)
. 0.22 0.19
G
(1.3) (1.16)
p 0.32 -
(1.9) -
) - 0.37
- (2.25)
R’ 0.11 0.13

“t-statistic

t-statistic of Table 6 shows the parameters are not significant but 1 (t =2.25) and p (t=1.9)
are significant. So the presence of neighborhood effects is proved. Also the other important
results which can be concluded from this table are:

1. Significant p shows that economic growth of states is affected by economic growth of
contiguous states.

2. significant 4 and consequently presence of SEM model confirm that there are some
unknown factors of contiguous states that have influence on economic growth which is
consider as an error term of the model.

5. Conclusion

Government expenditure and its effects on economic growth have been subjected to
various economic studies in the past few decades. Among the possible methods, spatial
analysis with its consideration of the contiguity factor is one of the new and competent ways
to investigate this cause and effect.

By applying this method to the Rati Ram 1986 growth model for the 2006 and 2009 data,
the results presented in this study indicated that geographic weighted regression was more
appropriate than global models. Moreover, state government expenditure has no effect on
economic growth but the growth of the labor force has a significant and positive effect on the
economic growth of the states. As spatial analysis results showed, two models of spatial
dependency, SAR and SEM, have been absorbed in the 2009 model.
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Abstract

This paper aims to determine the cluster of 14 provinces in the Southern part of Thailand.
We formulated 24 indicators for provincial clustering based on three major concepts: spatial,
functional, and micro-foundational. Factor analysis shows that 10 of these indicators
significantly determine provincial clustering. Cluster analysis obviously categorises 14
provinces into five cases of three to seven provincial clusters. In each case, the formation of
groups is determined using the proximity criteria. Discrimination analysis helps to classify the
most appropriate form, and in each case shows that suggested clusters three and four are
appropriate for provincial clustering.

Keywords: Geographical cluster, Provincial clustering, Agglomeration effect
JEL classification: N95, R12, R58

1. Introduction

The main purposes of economic development are to enhance economic growth, create
stability, and ensure a more equal income distribution. In terms of geographical area, the
difference in structure of economy and society is a major factor for determining development
policy. The approach for development is usually considered in response to the capacity and
potential that each area can achieve according to its economic goals.

Over the past three decades Thailand has focused on spatial development. The early stages
of spatial development planning for urban and regional areas started under The Third National
Economic and Social Development Plan (1972-1976). During the Fourth to Sixth Plans
(1977-1991), the emphasis of development policy focused more on primary and secondary
cities in various regions, including the development of new economic areas. Following the
introduction of the Seventh Plan (1992-1996) the focus was on regional networks through the
building of the physical infrastructure and social services to support the development of the
urban system and expand economic growth as a regional centre that would further lead to
local development as part of urban hierarchy.

During the Eighth Plan (1997-2001), in a period of economic crisis, the concept of
sustainable development was adopted for economic development policies based on the
allocation of government resources to encourage the participation of all sectors and
organisations for joint effect. The Ninth and Tenth Plans (2002-2011) offered holistic
approaches aimed at supporting decentralisation to encourage a fair distribution of economic
power and resources. Accordingly, the policy for public administration uses the concept of
provincial clustering as the approach for development implementation.

Following the Regulation of the Prime Minister’s office with the Integrated Provincial
Administration (B.E. 2003), Article 4 established the definition of provincial clustering as
provinces and territories to support the relationship between economic and social
development of the country in all aspects of production, trade, and investment for specific
problems requiring cooperation between the provinces concerned. On 15 January 2008, the
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Cabinet approved 18 provincial clusters (Figure 1) and implemented them under the
legislation with government support.

Figure 1, shows the 14 Southern provinces grouped into three existing groups. Firstly, the
Southern shore of the Gulf of Thailand including Chumphon, Surat Thani, Nakhon Sri
Thammarat, and Phatthalung. Secondly, the Southern shore of Andaman containing Ranong,
Phang Nga, Phuket, Krabi, and Trang. Lastly, the Southern border consisting of Songkhla,
Satun, Pattani, Yala, and Narathiwat. The first and second groups are located along the coast
of the Andaman Sea and the Gulf of Thailand. Both groups reflect the formula of the
geographical approach. The three Southern provincial clustering groups may not be
formulated based on the concept of cluster.

Figure 1. Map of the three existing provincial clusters in the South of Thailand

The Southern shore of
the Gulf of Thailand
Chumphon, Surat Thani,
Nakhon Sri Thammarat,
and Phatthalung

The Southern shore of
Andaman

Ranong, Phang Nga,
Phuket, Krabi, and Trang

The Southern border
Songkhla, Satun, Pattani,
Yala, and Narathiwat

Accordingly, there is a suspicion that provincial clustering may not be formulated based
on the economic justification of the concept of cluster. This study aims to develop indicators
based on the concept of cluster, which may be useful for exploring provincial clustering
through the spatial variation of factor scores to determine each province in Southern Thailand
in terms of geographical cluster with the indicators that have been developed.

2. Concept of cluster

The term cluster is used synonymously in literature using such terms as the industrial
district, industrial cluster, agglomeration of economies, and others. The concept of cluster
captures attention and is applied in different contexts. The Academic Development of the
Global Cluster Initiative Survey (GCIS) presented information to support that the
implementation of the cluster has been an important approach in the regional economic
development policy since 2003. In the past decade, there are more than 500 cluster areas in
North America, Europe, Australia, and New Zealand. An economic development agency
based in North America and Europe has a set of policies consistent with the characteristics of
regional cluster and is targeting support operations in economic development.

Porter (1990) associated the academic term industrial cluster with popularity and favour.
He defined industrial cluster in terms of a concentrated area with interconnections between
business units and institutions linked by commodities and complements. The definition of
cluster is often used in different ways by academics such as Marshall (1890), Krugman
(1991), Saxenian (1994), Hill and Brennan (2000), Van den Berg, Braun and van Winden
(2001), Rosenfeld (2005), Cortright (2006), and Glaeser and Gottlieb (2009). Generally, the
definitions used are mostly for the description and operation of the conceptual framework.
Therefore, the wide range of author ideas depends on different terminology to expand and
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clarify the different meanings of cluster. Furthermore, a wide range of ideas depends on the
focus of the objectives, methodology, and unit of analysis in each study.

Most authors propose their own typologies of cluster in literature depending on their
research objectives. For example, Markusen (1996) proposed the typology of industrial
districts as cluster. Rosenfield (1997) described the characteristics of cluster based on the
evolution of the cycle of cluster processes. Gordon and McCann (2000) proposed three basic
types of cluster by processes: pure agglomeration economies, industrial complexes, and social
networks. Enright (2003) posited cluster in various dimensions and also characterised cluster
by relying on the state of development. Martin and Sunley (2003) categorised 10 different
ways of defining clusters and Feser (2004) considered three dimensions of clusters: life cycle,
linkage, and geography. Nonetheless, literature and empirical research capture the broad
definition of cluster to provide three core consistent characteristics comprising proximity,
linkage, and externalities. In this paper, three concepts of cluster are identified for a
conceptual framework. The three concepts of cluster are based on the key features of each
concept and the role of variable factors are considered and used for analysis, namely: spatial,
functional, and micro-foundational.

(1) The Spatial Concept

The key feature of spatial concept implies the proximity of economic agents in space. The
location theory is crucial to the foundation of the cluster concept and the main idea used in the
analysis of an economic space system. The theory explains the reasons for location decisions
in relation to each economic activity in different areas. These are due to various factors such
as natural resources, economic systems, social institutions, and the culture influencing the
structure of economic activity in space. In the location theory, economic activity decisions are
considered to be a major factor for minimising distance, resulting in a reduction in
transportation and production costs as well as providing cheap labour. In the early stages of
this theory, Von Thunen (1826) considered land use and allocation surrounding the city in
order to provide the lowest production and transportation costs for the sale of goods. Alonso
(1964) extended the Von Thunen idea to consider the issue of land use around the business
centre of a district, known as a monocentric city model.

Marshall (1890), Weber (1929), Ohlin (1933), and Hoover (1937, 1948) defined the
benefits and proposed a variety of explanations for firms locating with other spatial
concentrations of economic agents to become agglomeration economies. The result of
locating economic activity in one area affects the specialisation of labour as well as the issue
of external economies in relation to the economies of scale. There are three major themes of
economic benefit in terms of spatial concept: localisation, urbanisation, and Jacob's conomies.

Even though the importance of localisation, urbanisation, and Jacob’s economies on
location decisions and the formation of urban areas have been widely discussed in terms of
economic advantage, this may not provide a sufficient explanation for the location decisions
of industries or the existence of agglomerations. This is because some spatial agglomeration
may result from natural advantages. Ricado (1986) describes comparative advantages in
different areas as being due to specific input factors such as certain specialised production
activities causing some industries to obtain an advantage over others.

The New Economic Geography (NEG) introduced by Krugman (1991) and Fugita,
Krugman, and Venables (1998) describes the decision of the business units to group together
and decide to locate close to their customers in the city. They obtain the benefit of low
transportation costs, increased productivity and city or urban competition based on variety or
diversity. The businesses are also strengthened and able to set prices under conditions where
customers and suppliers can be moved freely to other areas by reason of economic incentive.
Consumers or customers are more willing to accept the higher cost of living in the city by
responding to the demand for a variety of products. The equilibrium of the NEG model shows
the core-periphery structure, where economic agents are located in the core while the others
are located on the periphery.

(2) The Functional Concept

The spatial concept explains the reasons and crucial decisions of economic entities to be
located in close proximity to one another. The relationship between economic agents leads to
the local economy being associated with the production, exchange, and consumption of goods
and services. In terms of function, there is a variety of terminology such as network
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communication, input/output linkage, or functional region (urban) such as headquarters. The
key feature in terms of functional concept underlines interaction and mutually beneficial
cooperation between economic agents. Most studies on industrial clusters focus on the
different kinds of linkages: production, intermediate goods or services, and marketing
linkages that co-exist between industries. The direct and indirect linkages and interactions
among industries have been in the form of core (pole/centre) and may dominate other spaces
as peripheral.

Christaller (1933) and Losch (1940) introduced the central-place theory based on the
economic agent trade-off between the cost of living and cost of transportation. The cluster of
economic activity incorporated into the centre and other areas encourages a reduction in
transportation costs with the possible density of agents in the central area. Harris (1954)
proposed the concept of market potential analysis to measure the purchasing power in the
core and periphery. This idea represents the self-reinforcing process in the concentration of
economic activity as a driven or continuous reinforcement of the process.

Isard et al. (1959), Streit (1969), Czamanski and Ablas (1979), Roepke et al. (1974), and
Howe (1991) proposed inter-industry linkages using input-output data from a regional
economy. The major focus is on identifying key sectors which imply a form of industrial
clusters and complexes seen primarily as geographical clusters in the form of inter-firms as an
input-output linkage. Therefore, the mechanisms of industrial linkages give an economic
advantage to firms located in close proximity to others of a similar nature.

Fujita and Ogawa (1982) created a multi sub-centre model to describe the city as a hub, on
the assumption that the influence of external economies between each manufacturer
diminishes by distance. Porter (1998) pointed out the concept of cluster through the
interaction of business units via the supply chain. The advantage of logistical management in
manufacturing systems is known as linkage between the buyer and seller. As a result,
agglomeration economies in a cluster of economic activity create specialisation in production
and enhanced interaction between suppliers and customers.

The NEG model explains the interaction between producers and consumers in the market
and describes the growth of economic activity using the core and periphery model. The NEG
model explains the relationship between externalities and distance and the opposing
relationship between the centripetal forces that tend to pull together labour and producers in
the form of co-location, and the centrifugal forces that tend to decline in coexistence with
economic agents. The demand and supply side of economic agents in the aggregate market
influence the forward and backward linkage among economic activities. Sellers can satisfy
the demand of consumers by the low cost of transportation and specialisation of labour in the
area, while buyers can achieve an adequate supply by a concentration of input, commodities,
or complementariness.

(3) The Micro-foundational Concept

The driving force factors of cluster and micro-foundation can explain the benefits of
economic units deciding to locate in an area by micro-foundation. The key feature relies on a
micro level that describes the economic behaviour of economic agents in an area. Von
Thunen (1826), Weber (1920), Hoover (1937, 1948), and Losch (1954) presented the theory
of location as a basic idea of the decision by economic agents to locate in a space as a cluster
and described the economic benefit of the proximity of economic activity by two sides of
business implementing transportation and transaction costs.

Porter (1990) proposed four important driving force factors for the cluster: local demand,
circumstances of rivalry, elements of complementing economic activity, and input sharing.
Cortright (2006) proposed seven micro-fundamental factors to explain the behaviour of
economic activity consisting of labour market pooling, supplier specialisation, knowledge
spillovers, entrepreneurship, path dependency and lock-in, culture through confidence, and
communication with each unit of economic activity, providing a trust network for local
demand. Labour market pooling, supplier specialisation, and knowledge spillovers are based
on the concept known as Marshall Externalities or Marshall's Trinity. Hanson (2003) points
out that the driving force for cluster also relates to the home market effect; consumption and
economical rent.

From the geographical viewpoint, Dicken and Lloyd (1990) proposed that cluster is caused
by natural resources, climate, physical structure, communication, culture, and the local
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economy. Cortright suggests that cluster in different phenomena can be composed of different
elements and varies throughout the cycle of cluster. The micro-foundations are important for
indicating the different phenomena of the cluster cycle and some factors may explain the
formation of the cluster while others play a role in cluster growth.

3. Conceptual Framework

As mentioned in the previous section, a wide range of approaches and techniques are
employed to analyse the consequences of geographical cluster and can be classified at
national level, industry level, and business unit level. Porter (1996) proposed the concept to
identify cluster as a blueprint for grouping economic activity associated with linkage to each
other. In addition, it leads to the formulation of a policy for economic development. Anderson
(2004) proposed a procedure to identify the nature of regional cluster: 1) defining a unit for
analysis; 2) determining the economic indicators used in the analysis; 3) identification and
selection of the economic activity as a cluster; 4) defining a cluster in each group; 5) creating
a cluster map; and 6) explaining the relationship of the cluster. The second and third steps
identify characteristics of the cluster with several techniques depending on the definition or
unit of analysis. Much of the research uses single methodology and this definition has been
debated. The definition of cluster measures its characteristics with a variety of different
features.

Figure 2. Conceptual approaches to integrate the concept of cluster and the development of

indicators for provincial clustering

1. Spatial concept 2. Functional concept 3. Micro—foundations
1) Speacialization (1) Economic Potential Index (1) Location’s Factors
(1) Krugman Specialization Index (2) Centrality Index (2) Marshall’s Factors
(2) Entropy Index (3) Clustering Index (3) Porter’s Factors

(3) Location Gini Specialization Index (4) Cortright’s Factors
2. Urbanisation (5) Hanson’s Factors
(1) Urban Population Ratio (6) Geographical factors
(2) Labor in Industry Ratio

(3) Share of Industry Sector

Integrate these three approaches to develop indicators for provincial clustering

Factor analvsis — Used to confirm the selected indicators

Cluster analysis — Analyze provincial clustering trend

Discriminant analysis — Classify appropriateness form of provincial clustering

Suggested provincial clustering

Most empirical research presents measurements in three theme concepts of cluster. Firstly,
the most commonly used to measure spatial concept emphasises sector composition resulting
in a form of co-location for each similar economic activity known as localisation
(specialisation/concentration), urbanisation, and Jacob’s economies. Secondly, the functional
concept is mostly used to measure underlying variables indicating interaction or relationships
between agents. Lastly, the micro-foundational concept measures variables based on a
literature review of tests proposed by authors. A wide range of disciplines have been relied on
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by authors using different measurements and techniques. There is, therefore, no single
approach or method for analysing the concept of cluster.

Limitations in empirical research of the cluster have not really explained or determined
specific boundaries in terms of geographical cluster. Most research on cluster follows certain
characteristics to determine the specifications of the business or industry in the area as cluster,
and classifies or identifies cluster only in terms of one concept. This identifies the variables
associated with the three concepts used to describe a cluster; spatial, functional, and micro-
foundational. This study proposes the development of indicators to determine each Southern
province as a provincial clustering. Therefore, this paper integrates the three concepts for
determining provincial clustering as shown in Figure 2.

4. Methodology

This paper describes the concept of cluster and aims to find facts to explain the
phenomenon relating to the cluster concept. Panel data was collected from 14 provinces for
the years 1996 through to 2010. The collection of secondary data sources associated and
significant in meaning to explain the concept of cluster were used in the analysis. The units of
analysis for this research are 14 provinces in the South of Thailand, comprising Chumphon,
Ranong, Phang Nga, Surat Thani, Phuket, Krabi, Nakhon Sri Thammarat, Phatthalung, Trang,
Satun, Songkhla, Pattani, Yala, and Narathiwat.

Analysis is defined through the following procedure. Firstly, the definition of cluster
proposed is collected from an academic perspective. A conceptual framework is then
formulated to develop indicators based on the concept of cluster. Next, indicators are
collected and selected for the identification of a precise set of potential variables for
provincial grouping (Table 1). The selected indicators reflect the clearest definition possible
and are easy to interpret with no redundant measurement. Lastly, a factor analysis confirms
variables and evaluates their ability as a set of indicators to be used for provincial grouping
and is also applied to a set of variables by summarising many variables into a few factors. The
analysis considers clustering trends in each year and declares them reasonable in the case of a
group. Discriminant analysis considers the influence of each indicator and clarifies their
appropriateness in the form of provincial clustering in each case.

Table 1. Selected indicators to determine provincial clustering

Concept of Cluster Variable Description
1. Spatial Concept
1.1 Specialisation
(1) Krugman Specialisation K Specialise The absolute difference between the
Index share of i sector in each province
per share in the South
(2) Entropy Index Entropy The negative sum of sector shares

multiplied by the natural logarithm
of shares in each sector

(3) Location Gini LOCATION_Gini The sum of the differences of the

Specialisation Index sector share by the addition of the

differences of the weights of each
sector, and the weights of the
arithmetic mean obtained after the
decreasing classification

1.2 Urbanisation

(1) Urban Population Ratio POP_Urban Proportion of population in urban
area
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Table 1. Selected indicators to determine provincial clustering (Cont.)

Concept of Cluster Variable Description
(2) Labor in Industry Ratio LABOUR Indus Proportion of labour in industry
sector
(3) Share of Industry Sector SHARE Indus Proportion of industry sector
. Functional Concept
(1) Economic Potential Index = MKT Poten GPP in a province p™ weighted by
the summation of distance of all
other provinces
(2) Centrality Index Centrality Proportion of i sector of economic
potential index with the total sector
(3) Clustering Index Clustering Proportion of i sector to distance of
all pairs of all provinces
. Micro—Foundational Concept
3.1 Location theory
(1) Transportation Transport Proportion of manufacturing sector
(2) Transaction Transaction Proportion of electricity, gas and

water supply sector

3.2 Marshall’s concept
(1) Supplier Specialisation
(2) Knowledge Spillover

SUPPLIER_Special
KHOW _Spill

Concentration of agriculture sector
Proportion of the workers with a
bachelor's degree

(3) Labour Pooling LABOUR_Pool Proportion of workers

3.3 Porter’s concept

(1) Local Demand LOCAL Demand Proportion of wholesale and retail
trade sectors

(2) Rivalry Rivalry Sums up the squares of sector share
in all economic activity in a province

3.4 Cortright’s concept

(1) Entrepreneur Entrepreneur Proportion of establishment

(2) Path Dependence Path Rate of change in establishment in a
province

3.5 Hanson’s concept

(1) Home Market Demand Deposit Proportion of deposit

(2) Consumption GDP_Per Proportion of income per capita

(3) Rent Seeking ECON_Rent Proportion of tax revenue

3.6 Geographical concept

(1) Physical Physical Proportion of telephone numbers

(2) Population Population Proportion of population

(3) Local Economy Loan Proportion of loan

5. Result of determination of provincial clustering

(1) A set of variables using a factor by factor analysis

The Kaiser-Meyer-Olkin (KMO) demonstrates the suitability of the variables for analysis.
The KMO was 0.542 (i.e. greater than 0.5). It concludes that the variables are adequate using
the factor analysis technique. The Bartlett's test of sphericity found that it is statistically
significant, meaning that the 24 variables are correlated with each other and suitable for factor
analysis techniques. Furthermore, communality extraction values of all variables in Table 3



62 Chairat K., Santipolvut S., Sukharomana S., Regional Science Inquiry, Vol. VII, (1), 2015, pp. 55-67

have a value greater than 0.5 indicating that variance in each variable is accounted for as a set
of variables and strong enough to respond in terms of factor.

Table 2. The Kaiser-Meyer-Olkin measure of sampling adequacy and the Bartlett's test of

sphericity

Kaiser-Meyer-Olkin Measure of Sampling Adequacy.

Bartlett's Test of Sphericity

Approx. Chi-Square
df
Sig.

0.542
2013.286
276
0.00

Factor analysis revealed 10 factors from 24 variables that have an Eigenvalue greater than
one. The 10 selected factors together accounted for 76.11% of the total variance of variables
(Cumulative percentage of Variance). In Table 2, the bold mark value of loading coefficients
in 10 selected factors are correlated between variables and corresponding factors. Selected
factors can be interpreted by a set of variables in each factor as follows.

Table 3. Confirms suitability of 24 indicators and reveals 10 factors

Factor Communalities
1 2 3 4 5 6 7 8 9 10 Extractions
Transportation .876 914
GDP_Per 827 914
Centrality 813 681
Rivalry 702 752
LOCAL Demand .695 .697
MKT Poten 934 797
LABOUR_Pool 926 .665
Deposit -.849 737
Loan -.815 .604
ECON_Rent 707 599
K _Specialise 916 768
POP_Urban 913 677
Physical .837 .646
Entropy .664 .668
LABOUR_Indus 907 .849
Clustering 901 .864
Entrepreneur 900 813
Path .889 812
Population -.829 .599
Transaction 777 .542
SUPPLIER_Special -.825 .695
SHARE_Indus 734 728
LOCATION_Gini 799 .709
KHOW_Spill -.696 575
Eigenvalues 3.83 233 2.08 1.96 1.66 1.48 1.35 1.31 1.28 1.05
% of Variance 1597 9.71 8.66 8.15 6.90 6.17 5.62 547 5.07 15.97
Cumulative % of Variance  15.97 25.68 3434 4248 4938 5556 61.18 66.64 71.71 76.11
The first factor consists of Transportation, GDP_Per, Centrality, Rivalry, and

LOCAL_ Demand variables, which reflect the economic fundamentals in the area. The second
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factor consists of MKT Poten and LABOUR Pool variables, which reflect the accessibility
of labor. The third factor consists of Deposit, Loan, and ECON_Rent variables, which reflect
economic potential. The fourth factor consists of K Specialise and POP_Urban variables,
which reflect the state of urbanisation. The fifth factor consists of Physical and Entropy,
which reflect the state's geography. The sixth factor consists of LABOUR Indus and
Clustering variables, which reflect labour in industry sector pooling. The seventh factor
consists of Entrepreneur and Path variables, which reflect the status of the establishment. The
eighth factor consists of Population and Transaction variables, which reflect population and
transaction. The ninth factor consists of SUPPLIER Special and SHARE Indus variables,
which reflect the concentration of the inputs. The tenth factor consists of LOCATION _ Gini
and KHOW _Spill variables, which reflect labour ability in the area.

Factor analysis presents the variables of three concepts of 14 provinces comprising a set of
variables. The similar information of each variable as a factor indicates that at least one
concept of cluster is embedded. This result is consistent with the previous section that
discussed the definition and typology of cluster in a different way. Cortright (2006) suggests
that not just one factor offers an explanation for cluster, and Gordon and McCann (2004)
noted that the mechanisms of agglomeration economies operate simultaneously, often
indirectly and cumulatively. That agglomeration process cannot be identified by only a single
factor. Therefore steps should be taken to identify cluster factors and the interaction between
each variable in those factors. These are important steps towards understanding the range of
characteristics that describe and classify cluster with different phenomena.

(2) Analysing trends in each group by cluster analysis

The study groups together 14 provinces by using cluster analysis from the years 1996
through to 2010. Cluster analysis considers the provincial clustering trends of each group in
each year. The 14 provinces are grouped starting from 2 to 13 for provincial clustering. These
are organised into two provinces. Phuket has a unique feature not apparent in other provinces
and cannot be identified as the primacy province. Classified into eight provincial clusters, the
results of the grouping in each year show an unclarified pattern of cluster. It is suggested that
each province has its own group.

Therefore, groupings of five different cases were considered since there are three to seven
groups of province. In each case, forms of provincial clustering were categorised. Each form
was determined by significantly important characteristics of cluster for use as a proximity
criterion. The provincial borders located close together will be determined within the group as
provincial clustering. Under the conditions above, any form of provincial clustering can be
formulated into five cases as follows: Firstly, seven provincial clusters comprise 46 forms.
Secondly, six provincial clusters comprise 39 forms. Thirdly, five provincial clusters
comprise 43 forms. Fourthly, four provincial clusters comprise 26 forms and three provincial
clusters comprise two forms.

(3) Classification of the appropriate forms in each group

- Significant variables.

Discriminant analysis determines the influence of each variable to classify a provincial
group. Variable Deposit, Population, and Loan were found to be statistically significant at the
0.01 level; variable Transaction and ECON_Rent are statistically significant at the 0.05 level,
and the Transportation variable is statistically significant at the 0.10 level.

- Accurate classification of each form of provincial clustering

The most appropriate form of provincial clustering will be determined by the percentage of
accuracy in the classification (Hit Ratio) and the probability of the membership of each
province (Proportional Chance Criteria: CPRO) accruing during the classification of each
form. The acceptance criteria for the appropriate form of provincial clustering are that the
value of Hit Ratio should be greater than 1.25 of the CPRO. Therefore, the most appropriate
form of provincial clustering is determined by the difference in Hit Ratio and CPRO.
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Table 4. Appropriate form of provincial clustering in each case

Provincial 7 Groups
3 Groups 4 Groups 5 Groups 6 Groups
Clustering Form 1 Form 2
Chumphon  Chumphon Chumphon Chumphon Chumphon Chumphon
Surat Thani  Surat Thani Surat Thani Surat Thani Surat Thani Surat Thani
Ranong Ranong Ranong Ranong Ranong Ranong
Phang Nga PhangNga PhangNga PhangNga PhangNga Phang Nga
Phuket Phuket Phuket Phuket Phuket Phuket
Krabi Krabi Krabi Krabi Krabi Krabi
Nakhon Sri Nakhon Sri Nakhon Sri Nakhon Sri Nakhon Sri Trang
Phatthalung Phatthalung Phatthalung Phatthalung Phatthalung Nakhon Sri
Trang Trang Trang Trang Trang  Phatthalung
Satun Satun Satun Satun Satun Satun
Songkhla Songkhla Songkhla Songkhla  Songkhla  Songkhla
Pattani Pattani Pattani Pattani Pattani Pattani
Yala Yala Yala Yala Yala Yala
Narathiwat  Narathiwat Narathiwat Narathiwat Narathiwat Narathiwat
Hit Ratio 52.38 49.05 49.52 47.62 45.24
Crro 42.09 34.44 29.34 25.51 20.41
Difference 10.29 14.61 20.19 22.11 24.83

Under the economic concept of cluster, to determine 14 provinces as provincial clustering,
Table 3 shows the appropriate groups in each case. For cases 5, 6, and 7 of provincial
clustering, Phuket is the only province separated from another. Such a case represents a form
of primacy province (Phuket only). These results do not indicate provincial groups where at
least two provinces are in geographical proximity as provincial clustering. As such, only new
groups 3 and 4 are in an appropriate form for analysis using the indicators of the three
concepts of cluster to show provincial clustering (Figure 5 and 6). This is because these exist
in proximity and imply interactions and linkages among the provinces with the advantage of
their co-location, which are also consistent with both the definition and goal of provincial

clustering.
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Figure 5. Suggests three provincial clusters

Figure 6. Suggests four provincial clusters
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6. Conclusion

This paper has developed indicators useful for provincial clustering in the Southern
provinces of Thailand based on three major concepts of cluster: spatial, functional, and
micro-foundational. The results from factor analysis show 24 indicators as variables to
determine provincial clustering and reveal 10 selected factors that imply there is no single
variable to explain or analyse the characteristics and process of cluster and cannot identify a
single factor. Mechanisms of provincial cluster economies operate simultaneously and
cumulatively. The results from cluster analysis determine a group trend during the period
1996 through to 2010. The study was categorised into two provinces. Phuket has a unique
feature not apparent in other provinces. From the eighth provincial cluster onwards, the
results of the grouping in each year show an unclarified pattern of cluster. Therefore grouping
into five different cases was considered since there were three to seven groups of province. In
each case provincial clustering was categorised in any form. Forms were determined in each
case of provincial clustering using the proximity criteria that the boundaries of each province
within the group are located near each other.

Discrimination analysis classifies the most appropriate forms in each case and the
influence of each variable to classify a group of provinces. We found six variables: Deposit,
Population, and Loan all of which reflect the economic potential of the area; variable
Transaction and ECON_Rent which reflect the population and transaction of space, and
Transportation which was part of a variable factor reflecting the economic fundamentals. All
variables fall under the micro-foundational concept. This means that the role of micro data is
an important factor in Southern Thailand and affects the provincial clustering.

The results show that a suitable form of provincial clustering, as considered by the
difference between the accuracy of classification (Hit Ratio) and the ratio of the probability of
group membership of each province (CPRO), suggest that three and four provincial clustering
groups within the group are closely located, making the provincial linkages consistent with
the definition and goal of provincial clustering. Further research should aim at identifying the
consequences of appropriate provincial clustering on economic development.
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Abstract

This paper aims to analyze the convergence pattern of the Central and Eastern European
(CEE) and South Eastern European (SEE) to the developed older member countries of
European Union. In this context, by performing panel data analysis to 33 countries and each
subgroup between 1993 and 2012, results reveal that there is a strong tendency on
convergence for the new entrants of European Union after 2004 and for the candidate
countries in terms of both convergence types which confirm the findings of neoclassical
paradigm states that poorer countries will grow faster than richer ones. The speed of
convergence varies between 1.3 % to 4.2 for each group and the findings suggest that private
domestic investment is the most leading determinant of growth and convergence process of
Eastern European countries.

Keywords:  Convergence, ¢ Convergence, Eastern Europe

JEL classification: O11, 047, O52

1. Introduction

By the end of Cold War and the fall of Eastern Bloc, new political and economic
environment formed in Eastern Europe. Increasing tendency of globalization caused rapid
transformation of economic systems in Eastern European countries. By the commencement of
new millennium, integration process of Eastern European countries to European Union (EU)
is brought to agenda of EU. In this context, the greatest enlargement of EU was experienced
in 2004, by including ten countries from Central and Eastern Europe. The enlargement
process has been continued by including Romania and Bulgaria in 2007 and Croatia in 2013.
On the other hand, status of pending candidates and potential candidates are still vital that will
shape the near agenda of EU.

Besides integration issues in terms of politics, main drawback of enlargement strategy
for EU is dispersion or income gap with those new entrants of EU from Eastern Europe.
According to European Statistical Office (EUROSTAT), as of 2011, income gap between the
richest member state (Luxembourg) and the poorest member state (Bulgaria) is almost sixteen
fold in real per capita terms. In contrast to this dramatic dispersion in income level, new
member states perform better in terms of economic growth. According to United Nations
Conference on Trade and Development (UNCTAD), the period of 1992-2010 for which
covers the transition and integration process of Eastern European countries, Estonia
experienced the most rapid growth rate by 5.9 % followed by Lithuania with 5.4 %. On the
other hand, during this period, the most rapid growing member state within EU-15 which
consists of older and richer member states is Ireland with 4.6 % while the richest member
state Luxembourg grew by 2.8 %.

The aim of this paper is to analyze the convergence aspect of CEE, candidate and
potential candidate countries of EU with EU-15. Neoclassical Growth Models (NGM)
pioneered by Solow (1956) indicate that initially poorer countries will grow faster than richer
countries and finally countries will converge to the same steady state income level
independent of their initial conditions if they display the same structural characteristics (same
technology, saving behavior, etc.). This refers to absolute B convergence in the literature.
However, if the countries have different structural characteristics and if initially poorer
countries grow faster than richer ones, then conditional  convergence occurs. On the other
hand, in the convergence literature, Sala-i Martin (1996a, 1996b) proposes “classical
approach” to convergence analysis derived by NGM. The classical approach classifies the
convergence as f and ¢ convergence and the latter is related with the dispersion in standard
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deviation of income over time span. If the standard deviation of income series diminishes
within time, then income series display o convergence. In this context, the layout of the paper
is organized as follows. In the next section, I will introduce a brief literature of convergence
especially based on the studies of European case. In the section three, the methodology and
brief information about the variables and the data will be presented. In section four,
econometric results and findings will be displayed while in the final section I will present
concluding remarks.

2. Literature Review

The issue of convergence has a key and deep convention in the literature of economic
growth. Advocates of NGM such as Ramsey (1928), Solow (1956) Cass (1965), and
Koopmans (1965) indicates the existence of convergence among the homogenous economic
entities such as regions, countries, etc. Because of diminishing marginal productivity of
capital, initially low capital intensive economies will grow faster than high capital intensive
countries and finally will converge to their income levels. On the other hand, sources of
economic growth in NGM are exogenous factors such as technology, population growth, etc.
Endogenous Growth Models (EGM), rise up by the works of Romer (1986), Lucas (1988) and
Romer (1990) rejects the assumption of diminishing marginal productivity of capital. Besides
this, EGM consider the sources of growth as endogenous such as human capital, R&D,
diffusion of technology, etc. By taking into consideration of those assumptions, findings of
EGM stress that richer countries are endowed with the factors related with knowledge and
innovation in production means that growth of richer countries will never end up and the
income gap with poorer countries will not narrow. Unlike NGM, EGM proposes that there is
divergence among economies. Ability for poorer countries to catch-up those richer countries
depend on their capability in transferring technology, generating innovations or imitating
those innovations which is less costly then generating.

Alongside those theoretical developments in the convergence studies, based on cross-
country and cross-regional empirical studies emerged by the middle of 1980s. In this context,
Baumol (1986), Barro (1991), Barro and Sala-i Martin (1992), Mankiw, et al. (1992), Islam
(1995), Sala-i Martin (1996a, 1996b) are the proponents of empirical convergence studies.
Besides their classification attempts on convergence types, most of them found that
economies with similar characteristics display tendency of convergence and the speed of
convergence is found to be about 2 % per year. Those findings in favor of convergence are
even more evident within the regions, prefectures and states of countries. Initially empirical
convergence studies for Europe are based on regional context, especially for analyzing
regional income disparities or regional cohesion for founding member states of European
Community (EC). In this respect, one of the earlier attempts belongs to Barro and Sala-i
Martin (1991). For 73 regions of selected 7 EC countries, they analyze the convergence
tendency for the period of 1950-1988. Their findings indicate that regions of selected EC
countries display B and 6 convergence and the speed of convergence per year was found to be
2 % which indicates as similar pattern as the states of United States (US). Button and
Pentecost (1995) as distinct from Barro and Sala-i Martin (1991) analyze the convergence in
regional context by adding Greece, Ireland and Luxembourg for the period of 1975-1988. 51
selected NUTS-1' regions of those EC countries displayed both absolute and conditional p
convergence and ¢ convergence as well. Their finding for the speed of convergence is 3 %
indicates higher speed of convergence compared to Barro and Sala-i Martin (1991). Neven
and Gouyette (1995) analyze regional convergence for 108 NUTS-2 regions of the selected
EC countries for the period of 1975-1990. Their findings yield that B convergence exists in
absolute and conditional sense while ¢ convergence exists too. They find that the speed of
convergence is above 2 % which reflects similarity with Button and Pentecost’s (1995)
finding. Sala-i Martin (1996a, 1996b) by referring to Barro and Sala-i Martin (1991) analyze
the existence of convergence for 90 selected regions of 6 EC countries which are the founder
and oldest developed member states of EU currently, for the period of 1950-1990. By

''NUTS: Nomenclature Units for Territorial Statistics.
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performing cross-section and panel data analysis, absolute and conditional B convergence
exist together while the speed of convergence for cross-sectional analysis found to be 1.5 %,
for panel data analysis found to be 1.8 % per year. In both studies, data set display o
convergence as well.

Recent attempts on empirical convergence analysis mainly deal with cross-country
analysis within EU, considering the status after Maastricht Treaty (1992) which is the
founding Treaty of today’s EU and enlargement process in the new millennium. In this
context, Yin, et al. (2003) investigates convergence pattern for EU-15 countries for the period
of 1960-1995. Except for 1980-1985, both absolute and conditional B convergence observed
for all 5-year sub periods and joint sub periods too. They find that the speed of absolute 8
convergence is 1.5 % while conditional  convergence is 2.5 %. They also suggest that private
domestic investment expenditures are the main leading factor in ensuring growth and
conditional B convergence. Cuaresma, et al. (2008) investigates the relationship between
duration of EU membership and convergence between 1960 and 1998. They claim the
existence of both type of B convergence and the speed of absolute § convergence is 3 % and
for conditional B convergence is between 4 and 6 % which indicates higher rate when it is
compared to previous empirical studies for EU case. They propose that growth enhancing
effect of EU membership emanates via financial supports of EU (structural funds, etc.) and
openness which causes diffusion of technology throughout EU countries as the duration of
EU membership lasts long. The most striking finding of their work is that Greece, Spain, and
Portugal are the most benefiting countries for EU membership during the decades.

Cavenaile and Dubois (2011) consider the greatest enlargement period of EU in 2004
and analyze convergence tendency of EU-27 between 1990 and 2007. They confirm strong
tendency in favor of conditional B convergence by suggesting exports and domestic savings
are the key determinants while government expenditures have no growth enhancing effect. On
the other hand, Matkowski and Prochniak (2007) consider the case for CEE countries which
became member of EU in 2004 except for Malta and Cyprus. They analyze convergence
pattern of 8 CEE countries with EU-15 for 1993-2004. Their findings indicate that both
country groups display absolute and conditional f convergence within and between each
other. The speed of absolute convergence is found to be 2.3 % per year and free trade,
increasing inflow of foreign direct investments (FDI), maintaining coordination and cohesion
of common EU policies strongly are the key factors in facilitating growth and conditional
convergence. Vojinovic, et al. (2010) investigates the existence of convergence among CEE-
10 countries join EU in 2004 for the period between 1992 and 2006. After the second half of
1990s, both types of B convergence observed as well as 6 convergence which is based on the
fall in income dispersion over time. The speed of absolute convergence is found 4.2 % while
for conditional § convergence ranges between 2.9 % and 6.5 % over the sample period. Their
findings reveal that gross fixed capital formation and exports as portion of GDP are the main
factors that facilitate growth and conditional  convergence.

3. The Methodology and Data

As indicated introduction part, I will follow Sala-i Martin’s (1996a, 1996b) “classical
approach” and the analysis will cover SEE-8, CEE-10 and 33 countries with the combination
of EU-15. In this respect, the analysis will start with 6 convergence which occurs when cross-
sectional income dispersion or differentiation among economies decreases over time. To
measure ¢ convergence or cross-sectional income dispersion following expression which is
the sample variance of income per capita series needed:

o! =(1/n) [log(y,) - uJ (1)

where log(yit)indicates log of income per capita while p, indicates sample mean of

2 . . . . .
log(yit). If o, decreases over time, then income series display ¢ convergence and income

dispersion among economies fall as well.
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The analysis will continue by the estimation of absolute § convergence which indicates
initially poorer countries will grow faster than richer countries and approach to the common
steady state income level in neoclassical sense. In this context, the following equation will be
estimated.

1 .
?m{h} =B, +B, In(y,)+u, @)
Yio

In this equation i=1,...,N represents the cross-sectional units, u, represents disturbance

term and left hand side of the equation is average growth rate. Absolute  convergence
indicates the negative relationship between growth rate and initial level of income per capita.

If B, <0, negative relationship between growth rate and initial level of income is satisfied

which indicates the presence of absolute B convergence holds among economies.

Finally, the analysis will end up by estimating conditional B convergence. As indicated
by Sala-i Martin (1996b), when a cross-sectional regression of growth is performed on initial
income, holding constant a number of additional control variables, if resulting coefficient on
initial income is negative, then the date set display conditional § convergence. For conditional
B convergence the following equation will be estimated.

1 [y, d
?h{y_} B, +B, (v, )+ 3 BLX, 4, 3)
i0 k=1

Different from equation 2, in this equation we have vector of control variables is captured
by X,, which is needed to control the steady state level of income per capita. Here

convergence occurs, if 3, <0 holds which indicates growth is negatively affected by initial

income. On the other hand, as indicated by Barro and Sala-i Martin (1992), Sala-i Martin
(1996a, 1996b) and Yin, et al. (2003) two measures of convergence, namely B and o
convergence are closely related. According to Sala-i Martin (1996b) if B convergence holds,
then variance of income series approaches its steady state value monotonically. The key point,
however, is that variance of income series can increase or decrease towards steady state
depending on whether the initial value of variance is above or below the steady state. But
even if B convergence holds, variance could be rising along the transition sometimes. In
summary, [ convergence is a necessary, but not sufficient condition for ¢ convergence. On
the other hand, the speed of convergence, the rate at which an economy’s ability to catch up
steady state level of income per capita is calculated by the following equation.

B=—In(1+B,T)/T 4)

T is the length of period and as indicated by Vojinovic, et al. (2010), the length of period
in panel data studies accepted as one (T=1).

In this paper, data set covers 33 countries which consists of EU-28, candidate and potential
candidate countries from South Eastern Europe. The analysis will be conducted by panel data
estimation methods for the period of 1993-2012 includes the transition period of CEE
countries and enlargement period of EU aftermath of 2000. By constructing panel data,
Islam’s (1995) methodology will be used. Islam (1995) suggests that to abstain from the
negative effects of short-run business cycles, sample period should be divided into the several
sub periods which also makes possible to shift from cross-section to panel data. Islam (1995)
also suggests that 5 year sub periods are more proper interval than shorter intervals such as 1
or 3 year intervals and short-run disturbances may loom large in such situation. That’s why he
prefers 5 year intervals and in this respect panel data constructed by taking the 5 year
averages of each variables.

Since annual GDP growth rates are influenced by the fluctuations of aggregate demand,
demand-side macroeconomic variables in conditional convergence equation is included by
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following Vojinovic, et al. (2010). Data set for all variables obtained from UNCTAD’s
UNCTADSTAT database. As dependent variable, annual average real GDP per capita growth
rate is taken which is then transformed by taking 5 year averages. As initial income, GDP per
capita in US Dollars at constant prices (2005) and constant exchange rates of the base year
(annual period average) is constructed by UNCTADSTAT which is then transformed by
taking 5 year averages. The same procedure is applied for the rest of variables which are the
components of GDP by expenditure approach, namely final consumption expenditures
(percentage of real GDP), general government final consumption expenditures (percentage of
real GDP), gross fixed capital formation (percentage of real GDP) and exports of goods and
services (percentage of real GDP).

4. Econometric Results

In this section, econometric results regarding with the estimation of convergence models
provided in the previous section will be displayed by each group of countries, SEE-8>, CEE-
10° and 33 countries by including EU-15 together. First, results for 6 convergence, then
results for absolute and conditional B convergence will be presented with theoretical
discussions responsibly.

4.1. Sigma Convergence

Based on the cross-sectional standard deviations of income per capita, Figure 1 represents
the dispersion of real GDP per capita for all country groups. As seen in Figure 1, dispersion of
real GDP per capita represented by the standard deviation of real GDP per capita series
declines over time for all country groups. It reveals that over the sample period, 1993-2012 o
convergence exists for all selected countries within EU-15, CEE-10 and SEE-8. Because of
the large income gap between EU-15 and Eastern European countries, for whole sample (33
countries) value of standard deviation is above compared to homogenous groups such as
CEE-10 and SEE-8. According to Figure 1, as the income gap narrows and structural
characteristics display similarities or countries become more homogenous, then value of
standard deviation becomes smaller which is the case for CEE-10 and SEE-8. As indicated by
Sapir (1988), Lloyd (1992) and Yin, et al. (2003) this declining trend in standard deviation for
all country groups is the sign for the close accomplishment of integration process for CEE-10
and SEE-§ that also bears some current EU member countries. During the transition period in
1990s, as those countries liberalized their economies and become as open economies, they
receive foreign direct investments and deal with foreign trade. Geographical closeness to EU
market increased their export and import share with EU countries, which in turn caused rapid
growth for those countries. This declining trend in ¢ seems to be sluggish because of the
experienced financial turmoil and debt crisis of some EU countries after 2008. The new
member states and candidate countries also negatively affected by the slowdown observed in
developed economies of EU which are the main trading partners and have significant share in
trade for those countries as well. On the other hand, measures and bail out plans against these
crises are still not enough as the recovery process gets longer which in turn shrinks the
economies of new members and current candidates of EU.

The findings in favor of ¢ convergence, supports the findings of previous studies
concerning with EU such as Barro and Sala-i Martin (1991), Neven and Gouyette (1995),
Button and Pentecost (1995), and Sala-i Martin (1996a, 1996b). The existence of o
convergence especially for CEE and SEE countries supports the findings of previous studies
concerning with the new member states from Central and Eastern Europe such as Matkowski
and Prochniak (2007) and Vojinovic, et al. (2010).

2 SEE-8 countries are Albania, Bosnia and Herzegovina, Bulgaria, Croatia, Romania, Serbia, The
Former Yugoslav Republic of Macedonia, and Turkey.

3 CEE-10 countries are Cyprus, Czech Republic, Estonia, Hungary, Latvia, Lithuania, Malta,
Poland, Slovakia, and Slovenia.
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Figure. 1. Sigma Convergence for SEE-8 Countries
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4.2. Beta Convergence

The analysis of B convergence will be conducted through the models described in section
3. In this context, this section first will be devoted to the estimation results of absolute
convergence and then conditional § convergence. Estimation of absolute and conditional 3
convergence is performed by panel data methods namely pooled OLS, fixed effects models
(FEM), and random effects model (REM). Selection of appropriate panel data method is done
by performing F-Test, LM-Test and Hausman Test proposed by Hausman (1978). For
appropriateness of Pooled OLS over FEM F-Test, while for appropriateness of REM over
pooled OLS and FEM, LM-Test and Hausman Test performed respectively. For F-Test, as a

null hypothesis of “no individual effects” (H, : &, = 0) tested, for LM-Test “variances of
individual effects are zero” or (H, : O'i =0) and finally for Hausman Test “no correlation

between random individual effects and explanatory variables” or (H, : Cor(u;,X,)=0)

tested. Results for appropriate panel data method selection are given in Table 1. Based on
these considerations for SEE-8 and whole sample (33 countries) regressions for conditional 3
convergence will be estimated by FEM while for CEE-10 group will be estimated by REM.
On the other hand, regressions based on absolute  convergence will be estimated by Pooled
OLS for SEE-8 and whole sample, while for CEE-10 will be estimated by REM.
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Table 1: Model Selection
Model F-”Sl‘est LM-Test Hausman Test Model
Country Grou F-Stat. :
Name/Number Yy P o ZZ Stat. Z2 Stat. Selection
(p-value) Result
(p-value) (p-value)
SEE-8 1.96
Abs. B Conv. (0.1059) 0.18 (0.3373) Pooled OLS
Cond.  Conv.
SEE-8 6.97%** 33.23%%*
1 (0.0003) (0.0000) FEM
SEE-8 6.61%** 45.76%**
2 (0.0004) (0.0000) FEM
SEE-8 7.15%** 45.13%**
3 (0.0002) (0.0000) FEM
SEE-8 4.97%%* 24 15%**
4 (0.0017) (0.0000) FEM
CEE-10 4.14%*
Abs. p Conv. 0.21 (0.9900) (0.0418) REM
Cond.  Conv.
CEE-10 4.08%*
1 0.28 (0.9750) (0.0433) REM
2 CEE-10 0.40 (0.9216)  3.11*(0.0776) REM
3 CEE-10 0.42 (0.9119)  3.59* (0.0580) REM
4 CEE-10 0.86 (0.5732) 1.57 (0.2107) Pooled OLS
Abs. g Conv. 33 countries 1.08 (0.3722) 0.51(0.4743) Pooled OLS
Cond. § Conv.
33 countries 2.04%** 40.83%**
1 (0.0043) (0.0000) FEM
33 countries 1.91%%* 33.16%**
2 (0.0086) (0.0000) FEM
33 countries 1.90%%** 32.18%**
3 (0.0089) (0.0000) FEM
33 countries 1.74%* 27.30%**
4 (0.0205) (0.0000) FEM

Notes: Asterisks *, ** and *** denote statistical significance at the 10 percent, 5 percent and 1 percent
level, respectively. Source: Author’s Calculations.

Based on these appropriate panel data model selection results, analysis of B convergence is
devoted to absolute and conditional 3 convergence respectively and discussion of results are
given in following part of the study.

4.2.1. Absolute Beta Convergence

The analysis of absolute B convergence is done by estimating equation 2 that is described
in the previous section. By performing panel data methods, estimation results are given in
Table 1 for each country groups. The most crucial point in Table 2 is the existence of absolute
B convergence for each country groups. The coefficient of initial level of income in natural
logarithm (LY) is negative and significant in each regression for all country groups indicates
that initially poorer countries in terms of per capita real GDP grow faster than those richer
countries and catch-up the steady state level of income. The findings in favor of absolute 8
convergence, supports the idea of NGM indicated in introduction section. According to NGM,
if economies are homogenous and far below steady state level of income, then they will
record rapid growth performance compared the richer counterparts and eventually catch up
steady state level of income. In the case of Table 2, SEE-8 countries display similar economic
structure within the group and far below the income levels of CEE-10 and EU-15, display
absolute  convergence and the speed of convergence indicated by implied 3 convergence
yields higher speed compared to CEE-10 and whole sample including EU-15. As discussed
for o convergence, possible explanation could be the efforts for integration process with EU
and for this purpose financial assistance in implementing the common EU policies which help
those countries to catch up with the developed member states of EU, increasing capital flows
after liberalization took place and increasing foreign direct investments which in turn
accelerates the growth process in those countries. The findings in favor of absolute 3
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convergence in Table 2 support the findings of previous studies such as Barro and Sala-i
Martin (1991), Neven and Gouyette (1995), Button and Pentecost (1995), Sala-i Martin
(1996a, 1996b), Yin, et al. (2003), and Cuaresma, et al. (2008) in which older members or
today’s EU-15 countries are analyzed. On the other hand, Matkowski and Prochniak (2007),
Vojinovic, et al. (2010), and Cavenaile and Dubois (2011) consider the case by including the
new members of EU from CEE and achieve the presence of absolute  convergence supports
the findings in Table 2 in terms of countries from SEE and CEE.

Table 2. Absolute Beta Convergence

Dependent Variable: GRU SEE-8 CEE-10 33 Countries
0.2055
kk skksk
Constant 0.3289 [0.1271] 0,055+ | 01463 [0.0471]
Ly -0.0355 -0.0187 -0.0126
[0.0155]** [0.0059]%** [0.0047]%%
R ? (within) - 0.003 -
R’ (between) - 0.67 -
R ? (overall) 0.148 0.083 0.136
Observations 32 40 132
F Stat. (p-value) 5.23 (0.0294) - 7.01 (0.0091)
Wald % (p-value) - 9.89 (0.0017) -
Implied B 0.0362%* 0.0189%** 0.0127%%*

Notes: Dependent variable for each regression is annual average growth rate of real GDP (GR). For
SEE-8 and 33 countries, estimation is done by pooled OLS while for CEE-10 REM is performed.
Robust standard errors are given in square brackets. Asterisks *, ** and *** denote statistical
significance at the 10 percent, 5 percent and 1 percent level, respectively. Source: Author’s
Calculations.

4.2.2. Conditional Beta Convergence

The analysis of conditional B convergence will be done separately for each country group,
through equation 3 described in the previous section. As indicated in the previous section,
components of GDP by expenditure method will be used as control variables in explaining
growth and convergence process in estimation procedure. In this context, estimation results of
conditional B convergence are provided in Table 3. In all regressions, the negative
relationship between initial level of income (LY) and growth (GR) is satisfied which indicates
the existence of conditional B convergence in line with the arguments of NGM in Table 3.
However, the most striking point in Table 3 is that the speed of conditional B convergence
(implied B) calculated by equation 4 corresponds to higher rates and ranges between 18 % and
22 %. Alongside adding more control variables which result higher speed of convergence, as
depicted in appendix part, according to model selection results regressions for conditional 3
convergence is estimated by Fixed Effects Model (FEM) causes higher speed of convergence
as well. Following Islam (1995), Canova and Mercet (1995) use panel data regional data
while Caselli, et al. (1996) use panel data for a cross-section of countries. Their findings
reveal that one of the advantages of using panel data over cross-sections one doesn’t
necessary to hold constant steady state because it can be implicitly estimated using fixed
effects. By estimating with panel data with fixed effects, the speed of convergence could
exceed 2 % per annum which is much larger than the speed by estimating cross-sections or
other panel data models such as random effects or pooled OLS. As discussed for the analysis
of absolute B convergence, economic rationale behind this finding or possible explanation
could be SEE-8 countries are the most disadvantageous and laggard countries compared to
counterparts from EU-15 and CEE-10 in terms of income and structure of economy. On the
other hand, as it is analyzed in terms of the determinants of growth, private domestic
expenditures (LINV) are the most leading factor which positively affects growth and
convergence process as in line with the expectations. This finding also confirms Mankiw et al.
(1992), Islam (1995), Barro (1997), Yin, et al. (2003) and Vojinovic, et al. (2010). Private
consumption expenditures (LC) don’t have any affect on growth, while on the contrary to
expectations, export share in GDP (LX) doesn’t have any affect on growth. Unlike most of
the studies above, in the second and third regressions government expenditures (LGOV)
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which is expected to crowd out private domestic investments, positively affect growth. This
result shows that even government expenditures are expected to be far from efficiency, it
accompanies with private sector in growth process for those disadvantageous countries.

Table 3. Conditional Beta Convergence: SEE-8

Dependent Regression Number
Variable: GR 1 2 3 4
Constant [0 g'lg;;iﬁ** 0.4484 [0.1735]** | 0.4959 [0.2085]** | -0.2741[0.9537]
LY -0.1695 -0.1953 0.2077 -0.1966
[0.0377]*** [0.0253]%** [0.0288]*** [0.0394]%*
LINV 0.1678 0.2174 s 0.2105
[0.0349]*+** [0.0249] % 0.2061 [0.0300] [0.02507]%*
LGOV [O_gigggé]i** 0.1761 [0.0543]** | 0.1254[0.0757]
LX 0.0341 [0.0376] 0.0383 [0.0404]
LC 0.1760 [0.1903]
R? (within) 0.655 0.746 0.753 0.771
R 2 (between) 0.393 0.378 0.324 0.393
R? (overall) 0.308 0.293 0.264 0.286
Observations 32 32 32 32
( pF_ vsatf‘ée) 11.61 (0.0060) 25.63 (0.0004) 24.30 (0.0003) 191.95 (0.0000)
Wald Xz
(p-value)
Implied B 0.1858%x* 0.2173%*x 0.2329%* 0.2190%**

Notes: Dependent variable for each regression is annual average growth rate of real GDP (GR). Robust
standard errors are given in square brackets. All independent variables except for constant are
transformed into the natural logarithm and shown by capital 1 (L). Asterisks *, ** and *** denote
statistical significance at the 10 percent, 5 percent and 1 percent level, respectively. Source: Authors’
Calculations.

The picture differs in terms of convergence speed for CEE-10 countries which have almost
same duration in candidacy and membership process. In this context, estimation results of
conditional f convergence for CEE-10 countries are shown in Table 4. In all regressions,
negative relationship between annual average growth rate and initial level of income (LY) is
satisfied which indicates the presence of conditional § convergence and confirms the findings
of NGM in the context of CEE-10 as well. Here the speed of convergence represented by
implied B is substantially slower than the speed for SEE-8. Even private domestic investments
(LINV) are the most substantial factor and positively affect growth, inefficient government
expenditures (LGOV) enter regressions with other control variables causes productivity loses
and partially crowd out private domestic investments compared to case of SEE-8. As a result,
the speed of conditional B convergence and growth process is negatively affected by the
inclusion of government expenditures into the regressions. Presence of conditional [
convergence for CEE-10 confirms the findings of Matkowski and Prochniak (2007) and
Vojinovic, et al. (2010) for CEE countries. On the other hand, findings in favor of positive
effect of private domestic investments on growth and convergence confirm the findings in this
line with the indicated studies above. Many authors such as Barro (1991, 1997), Barro and
Lee (1993) indicates the negative effect of government expenditures which is supported by
the findings in Table 4 while Yin, et al. (2003) and Vojinovic, et al. (2010) couldn’t find any
significant effect on growth. As in the case of SEE-8, exports (LX) do not have any
significant effect on growth while consumption expenditures (LC) enter in only one
regression and do positively affect average growth rate.






