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A Survey of the Recent Advances in Economic Development

Augusto Ricardo Delgado Narro "

Abstract

Recently a new set of sophisticated econometric and statistical methods, as non-linear panel data,
spatial models, cointegration, unit root tests and so on, have been bringing back the classic discussion
about economic development process. In this paper we discuss about the classical, new literature
and empirical applications made about two main viewpoints. Firstly, the process of development for
the developing countries toward their objective of being high-income countries and the trouble they
face known as Middle-Income Trap (MIT, hereinafter). The second one, the development process
inside countries toward the unique steady state. In this sense, we discuss the literature related with
regional convergence and its variations.

The intent of these two viewpoints is the relevance for the growth and development economic
literature related to the catch up process that economic units might have through them. Countries
try to reach a certain income level, close the gaps between them but some of them face difficulties on
that process. Regions are not different, they also try to close gaps between them. To sum up, the
main objective of this survey is to show the literature discussion about these two viewpoints of
development process amongst countries and amongst regions under two different perspectives and

levels of the same problem, close gaps between economic units.

Keywords—Middle-Income Trap, Economic Convergence, f-convergence.

1 Introduction

Solow (1956) with his seminal papers on economic growth started a discussion about the idea that
countries should approach toward certain level of income and in this process close the gaps between
them, i.e. a convergence process. The empirical analysis shows a variety of results, convergence
toward unique equilibrium; and in some other cases, conditioned convergence to the equilibrium

under specific country characteristics. This idea of convergence between countries was rapidly
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transfer toward regions. If countries seems to be able to converge, the process inside looks be more
reasonable since generally speaking regions tend to be more similar each other than countries.

All the discussion of closing gaps amongst countries with the goal of reach a certain level of income
is not restricted to the “economic growth” theory. On the last decades, the fact that some countries
have been struggling to reach a higher-income level got the attention of the “economic development”
economists. The phenomenon was known as “Middle-Income Trap”. A sub-product obtained from
the discussion of convergence process between countries.

In both cases, the academia has developed definitions and techniques in order to analyze them
properly. In this sense, this paper contributes as a systematic compilation of the main literature
related to “Economic Convergence” and “Middle-Income Trap” as parts of the development process of
countries. In order to do the analysis from general to particular, we start with the “Middle-Income
Trap” section since it only concern countries, while “Convergence” process consider also regions as
units of analysis. Finally, the paper is divided as follow: Section 2 show the literature compilation
about definitions of “Middle-Income Trap”, empirical evidences and the research agenda concerning
to this topic. In a similar way, in Section 3, we present definitions of “Economic Convergence”, its
variations, empirical evidences and the corresponding research agenda. Finally, we have

conclusions in Section 4.

2 Economic Development: Middle-Income Trap

After the World War II, countries exhibited long period of progress and development in many
senses, scientific evolution, access to health-care programs and better education. On this context, it
results natural imagine that countries economy should end off on a better situation in compare to 50
years ago. Certainly the speed of development is not the same in each country, on the contrary, they
face different and specific difficulties.

One of the objectives for every country is to belong to the club of developed or high-income
economies. Every country tries to get into the club but not everyone can reach it. On the last four
decades around 11 countries left the status of middle-income to be part of the group of high-income
countries. Nonetheless, another group of more than 20 countries entered into this category.
Additionally, around 40 countries have been staying into this group for more than two decades. In
other words, a growing number of countries are stacked into the middle-income stage, like a rabbit in
a trap. The literature called this phenomenon Middle-Income Trap. In this respect, the literature
faces the problem of how to define and identify properly the phenomenon in order to find the main

factors that explain the trap and establish policies to reduce any possible risk.
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2.1 Definition of Middle-Income Trap

The idea of classifying the countries under certain criterion is not strange for economists. One of
the most common categorizations is based on country’'s income levels: rich-poor, low-medium-high,
developing-developed, and so on. However, with this categorization, it emerges the question of how
to identify the proper thresholds between those categories? Many researches delimit proper
definitions for the income categories, and there are plenty of them. In this subsection we present the
most common of all of them. Economists turned to focus on the presence of struggles of development
at the end of the nineties after the East Asian financial crisis (1997) when some countries were not be
able to catch up their “rich” neighbors. The name of the phenomenon changed from “Catch up”
process, low-equilibrium growth “trap”, “poverty trap” until ends off as “Middle-Income Trap” on the
2000s. However, the main concept did not change much, the main idea is that countries have been
facing the problem of moving their economies to higher development stages at the end.

In order to delineate and analyze the MIT, the World Bank classifies the countries based on their
Gross National Income per capita: low-income (US$ 1005 or less), lower-middle-income (between US$
1006 - US$ 3975), upper-middle-income (US$ 3976 - US$ 12275) and high-income countries (US$ 12276 or
above). Some authors use similar classifications with the purpose of conducting their analysis of the
trap as Aiyar et al. (2013), Eichengreen et al. (2011, 2013). However, these classifications result to be
inconvenient since the thresholds are static and countries’ economies would be changing over time.
In that sense, Aiyar et al. (2013), in addition to the World Bank definition, propose a different approach
by using growth slowdowns as a sustain deviation from their predicted growth path. Gill and Kharas
(2007), on the other hand, define Middle-Income Trap when countries classified as middle-income
economies grow less rapidly than either high or low-income countries.

Felipe et al. (2012) and Felipe (2012), from a different perspective, define MIT as the number of
years it takes the transition from middle-income toward high-income stage. Eichengreen et al
(2011, 2013), additionally to the static classification of the MIT, they use growth slowdown rates to
identify the trapped countries.

Finally, all the definitions presented in this subsection are summarized on Table 1.

2.2 Empirical Evidence

Regardless the proper definition of MIT, the search of accurate methodologies to analyze the MIT
and detect what are the main factors that influence on this phenomenon also attracted the attention of
economists. There are a vast methods used like Cross-Section, Panel Data, non-linear, time series,
Bayesian models and so on in order to detect the variables that determine the existence and dynamic
of the MIT.

Wu (2013) investigates the role of the productivity into the economic growth path by a cross-section

model for the Chinese regional data in order to observe whether the regions can avoid the MIT, if
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Table 1: Definitions for Middle-Income Trap.

Authors Variable Definition
Gill and Kharas (2007) GDP per capita growth MIT: middle-income economies grow less
rates rapidly than either highor low-income

countries.

Felipe et al. (2012); Felipe GDP per capita in 1990 MIT: if a country has been longer in the
(2012) PPP dollars middle-income group than other countries
have on average.

Eichengreen et al. (2011, GDP in 2005 constant in- MIT: growth slowdown as a decline in the

2013) ternational PPP seven-year average growth rate of per
capital GDP by at least by 2 percentage
points and limited to cases in which per
capita GDP is greater than 10,000 USS.

Aiyar et al. (2013) GDP in 2005 constant in- MIT as large sudden and sustained
ternational PPP deviations from the growth path predicted
by a basic conditional convergence frame-

work.

regions can avoid the MIT then the country might be able to avoid the trap as well. The results
show the importance of productivity, high-income regions tend to follow a stable growth path by
receiving the benefits from the technological progress. These technological benefits are not clear for
middle and low-income regions. The author sustains that this results can be transferred to analyze
countries from a similar viewpoint. Also, Islam et al. (2013) also analyze China and its chance to lie
into the MIT. They highlight that a persistent income inequality might increase the probability to
stay into the MIT.

The analysis of the MIT cannot be done only with domestic variables; it also requires the addition of
international factors. In this sense, Fortunato and Razo (2014) takes an international trade viewpoint
of the MIT by creating an Index of Sophistication of exports based in three steps: i) establish a
relationship between the GDP per capita and exports, ii) the link between income and exports basket,
and finally, iii) create the Index of Sophistication by normalizing the exports sophistication level
obtained on the previous steps. They find that some factors are relevant on the route to be high-
income country: diversification, innovation and education. Those changes are not automatic and
many countries fail to impulse them lying into the MIT. Kumagai (2015) also analyzes the MIT by
incorporating international trade variables into a Panel Data model. He shows that trapped
countries depend on their commodities exports and narrow export base, then the MIT is a sort of
Dutch disease for middle-income economies due to their economic structure.

Using the definition of Felipe et al. (2012), Van der Hout (2014) finds that inclusiveness is a key
variable to avoid lie into the trap and it is based in four indicators: female educational attainment, life

expectancy, economic inclusiveness, and political freedom & civil liberties. With similar conclusions,
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Ito (2017) analyzes the process of growth convergence related with the MIT for the Asian countries
toward their US GDP level. MIT occurs when a country fails to jump and converge to a high-income
steady state and it requires reform their policies and stimulate innovation in order to avoid the trap.
Arias and Wen (2016), by using a first-order Markov chains, they calculate the probabilities of a
country to move from one range of income to another range of income, where each range classifies a
country as low, middle or high-income economy, i.e. the transition probabilities to move from one
income stage to another. They show that relative low-income countries fail more persistently than
middle-income countries to upgrade their status to higher income levels. Additionally, a big number
of trapped countries into the MIT are found in Latin America while in Africa countries lie into a low-
income trap with more frequency. Traps are defined when the probabilities to stay into the same
stage amongst time is high.

Yiilek (2017) focuses his analysis in the industrialization process as a tool to escape from the MIT.
The author identifies the key sectors where the industry policy must focus since it tends to be crucial
especially on the middle-income stage. Those policies must consider the generation of added value,
linkages to related sectors, technological progress and a potential learning for future new sectors in
order to develop adaptabilities into economies. Bulman et al. (2017) by using a Pooled Panel Data
model, with a similar idea, they suggest that middle-income countries might shift their grow strategies
in order to have a smooth transition to higher stages.

Finally, all the definitions presented in this subsection are summarized on Table 2.

2.3 Asgenda

The literature shows a vast variety of definitions and methods to identify and explain precisely the
MIT phenomenon. Nevertheless, it remains some topics where the literature is scare.

On the development process the strength of domestic variables and the fundamentals, are crucial
for the objective of moving the economy to the following step. However, under an international
scenario where the trade and interrelation between economies are getting important, the literature
left this fact aside and mostly focuses on only domestic covariates. There is not enough literature
that analyzes the effect of economic crisis, external shocks or even international conflicts over the
probability of surrounding economies to lie into the MIT. Additionally, the role of biggest economies
was left aside. For example, the roles of Japan, China, India, Germany and others have over the
chance of developing economies to avoid the trap. All those topics appear as interesting starting

point for researches who are willing to analyze the development process amongst countries.

3 Economic Convergence

The idea of understanding the catching up process of relative poor economies to rich ones has been
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Table 2: Empirical Evidences Summarize for the Middle-Income Trap.
Count
Authors oun ?y Methodologies Findings
& Period
Islam et al. China Distribution Inequality increases the probability to lie into the MIT.
(2013) 1970-2009 Analysis
Wu (2013) China Cross-Section The productivity and technology process are keys to avoid
1971-2010 & Panel Data the MIT.

Fortunato and
Razo (2014)

Van der Hout
(2014)

158 Countries
1996-2008

124 Countries
1970-2010

Cross-Section

(Non-
econometric Model)

Theoretical

A sophistication on the export basket is crucial to reduce
the chance to lie into the MIT.

Inclusiveness is key variable based in: female educational
attainment, life expectancy, economic inclusiveness, and
political freedom & civil liberties.

Kumagai 198 Countries Panel Data Three stages of development linked with three main
(2015) 1960-2000 factors: diversification, innovation and education.

Arias and Wen 107 Countries Markov Chains The MIT is a persistent phenomenom specially for LA
(2016) 1950-2011 countries.

Bulman et al

143 Countries

Pooled Panel Data

Strategies of development should change according to the

(2017) 1960-2009 stage of development.

Ito (2017) ASEAN-5 (10 Cross-Section, times To get out the MIT, countries need to reform their policies
Countries) series and Pooled and stimulate innovation.
1985-2015 Regression

Yiilek (2017)

Author’s Indicator

The industry policy tends to be crucial especially on the
middle-income stage.

attracting the attention of economists for long time.

convergernce.

They called this process as economic

The analysis of convergence started with countries and was transfer toward regions in

order to confirm the presence of economic convergence and identify the factors that influence on the

catching up process.

3.1

Definition of Economic Convergence

Even when the concept of economic convergence, process in which relative poor regions grow until
catch up rich regions, results to be simple and easily understood, there are many ramifications and
many methodologies that fit in order to analyze them. In this section we present the main
established concepts about convergence.

Solow (1956) proposed a basic economic model to analyze the growth process under the conditions
of diminishing return of scale, inputs (labor and capital) and exogenous technological progress.
Kaldor (1971), on this way, highlights this growth theory by his six stylized facts, which are well
known on the literature.

Until the nineties the main idea of convergence was based on diminishing return of scale, which

implies higher marginal productivity on the capital factor in the relative poor regions. With the rest
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of variables in similar conditions, poorer regions grow faster and eventually catch up richer regions.
This process establishes a primary negative relationship between the initial income level with the
consequent growth rate. When this concept of convergence was transferred toward equations, the
coefficient of the initial income variable on the regressions was called £, and captured the negative
relation between those variables. Finally, this idea of convergence is known as [ -convergence.

On the nineties, a new perspective of convergence appears under the main works of Quah (1997)
and Friedman(2015). They criticize that [ -convergence does not care about the dispersion of the
regional incomes in each period of time, a negative relationship between the initial income level and
the growth rate does not imply less dispersion between regions. According to this new perspective,
instead of focus on £, convergence should focus on the dispersion’s dynamic. This perspective is
known as o -convergence. For more references, see Quah (1996), Durlauf and Quah (1998), and
Young et al. (2003).

From the concept of f-convergence and the model proposed by Solow (1956), Y=K;"(A,L;)(1_m,
the steady state income level depends of those elements: capital, technology, population and a
parameter. Under this model proposed, two convergence concepts appear. The unconditional
convergence which implies that all elements are the same for all the considered economies, it means,
the f is negative regardless other variables that can be included as possible explanatory variables.
On the other hand, the conditional convergence recognizes possible differences in the steady state and
it requires a proper set of variables to include on the basic growth model. Both of these previous
concepts are based on the idea of uniqueness for the equilibrium. For the unconditional convergence
since all the determinants elements are the same for all economies, they approach toward unique
steady state, that is why this type of convergence is also known as “Absolute Convergence”. In
contrast, for the conditional convergence, the equilibrium is defined by their particularities in each
element, so their steady states are different and each economy approaches to its own but unique
equilibrium, also known as “Relative Convergence”. (Romer, 1986; Sala-i Martin, 1994, 1996a, b).

The idea of multiple equilibrium in the convergence appears as a natural variation of the unique
equilibrium concept explained on the previously. This new concept is well known in the literature as
club-convergence. In this concept a group of economies may approach to a particular steady state if
they share similar economic conditions conforming then a club of convergence. (Baumol, 1986;
Durlauf and Johnson, 1995; Bernard and Durlauf, 1996).

Under the concept of S -convergence two main ramifications appeared: one, the concept of £ -
convergence itself; and the second one, the stochastic convergence. The first concept of f -
convergence is related with the ideas of unconditional, conditional and clubs of convergence since
amongst them it is possible to identify the negative relationship between the initial conditions and the
growth rate,i.e. f. However, the second concept of stochastic convergence chronologically appears
on the nineties with the works of Carlino and Mills (1993), Bernard Durlauf (1995), Evans (1996), and
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Evans and Karras (1996) by analyzing the convergence process with time series econometric tools.
The main idea of the stochastic convergence is to investigate the presence of possible permanent
shocks into the income series that can make the economy move out far from the steady state. In
other words, the stochastic convergence looks for the presence of “stochastic” trends in the deviation
series between the income and the steady state.

Finally, all the definitions presented in this subsection are summarized on Table 3.

3.2 Empirical Evidence

There are plenty varieties of methodologies than can be used to analyze convergence on its
different approaches as cross-section, panel data, time series, cointegration, spatial cross-section,
spatial panel data and distribution approaches.

Barro and Sala-i Martin (1990), Barro (1992), Barro and Sala-i Martin (2004) and Sala-1 Martin (1996b)
analyzed the f-convergence for the US case finding evidence of unconditional convergence between
the states between 1880-2000, even the convergence is kept for sub-periods of ten years. Sala-i
Martin (1996b) finds evidence of f -convergence for 1950-1990 for five countries (Germany, France,
United Kingdom, Italy and Spain) of the Organization for Economic Cooperation and Development
(OECD) and also amongst those countries. Barro and Sala-i Martin (1992) analyze all 47 Japanese
Prefectures and find evidence of f -convergence between 1930-1990; however, due to the presence of
outliers and relevant structural breaks it was not possible to corroborate the robustness of the f -

convergence in sub-periods. Other important related references are: Barro and Sala-i Martin (1995),

Table 3: Definitions for Economic Convergence.

Concept Definition

B -convergence

Unconditional Convergence  Negative relationship between the initial income and the growth rate independently of

or all covariates except capital, technology, population and a parameter of Solow
Absolute Convergence equation. i.e. All economies converge toward unique steady state.

Conditional Convergence Negative relationship between the initial income and the growth rate and it can be
or affected by the covariates included. i.e. Each economy converge toward its own
Relative Convergence steady state.

Club of Convergence A group of economies approach to a particular steady state if they share similar

economic conditions conforming a club. i.e. A set of economies converge toward a
certain steady state while other set converge to another one, and so on.

Stochastic Convergence

The stochastic shocks in the deviation series between income and steady state are not
permanent.

g -convergence

The dispersion of the economies income decrease through the time
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Mankiw (1995), Lichtenberg (1994), Durlauf and Johnson (1995), and De la fuente (1997, 2003).

On the other hand, Siriopoulos and Asteriou (1997) for the case of Greece, they do not find evidence
of unconditional convergence amongst the regions, even when they sub-divide the period of 1971-1996
into three parts. They suggest the possible separate steady states due to the dualities between
north and south of Greece. Nagaraj et al. (1998) find evidence of conditional convergence inside the
regions of India for the period between 1960-1994, as well as for the States that share similar financial
characteristics of infrastructure and education. Mitchener and McLean (1999) highlight the role of
labor productivity and the location on the convergence process between the states of US between
1880-1980.

For Latin America, Serra et al. (2006) do not find important evidence of regional convergence in the
last 30 years. They also find that Argentinian regions do not converge, while the regions of Brazil,
Colombia and Chile do converge in an unconditional manner. Cabrera-Castellanos (2002) finds
unconditional convergence for the period between 1970-1995 in Mexico. For Peru, Delgado and Del
Pozo (2011) do not find evidence of unconditional convergence amongst provinces between 1970-
2008. However, they show some evidence of conditional convergence in sub-periods.

Fukao et al. (2015) analyze the presence of [ -convergence for the case of Japan between 1955-
2008. They find evidence that the Total Factor Productivity (TFP) is the main source of inequality
amongst Prefectures. Finally, the f -convergence is confirmed since poorer prefectures received
private capital inflows and/or government capital transfers.

Respect to the clubs of convergence concept, Phillips and Sul (2009) are pioneers in applying
econometric tools developed by themselves in order to identify the number of clubs and the regions
that are included into them. The authors incorporate the possibility of heterogeneity in the patterns
of growth as a consequence of technological discrepancies. They use three panels for their study: the
first one uses 48 states of the US between 1929 and 1998; the second consists of 127 countries between
1950 and 2001; and the third includes 152 countries from 1970 to 2003 and 98 countries from 1960 to
2003. They do not find evidence of absolute convergence for the states of the US and for the case of
the second and third panel, the authors find evidence of five clubs of convergence.

From a different perspective, Shibamoto et al. (2016) by using Panel Cointegration approach, they
find evidence of no convergence amongst the Japanese prefectures. Moreover, they classified the
prefectures in follower and leader ones and assume as clubs with possibility of convergence amongst
them. Finally, they highlight the effect of TFP, Labor productivity and Real Capital on the
convergence process as key variables.

Respect to the concept of stochastic convergence, Carlino and Mills (1993) analyze the regional per
capita incomes for US between 1929-1990 by using time series model and finding evidence of
persistent shocks. Nonetheless, when they incorporate a structural break in 1946, they get results

that are consistent with the existence of stochastic convergence on the per capita incomes. Loewy
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and Papell (1996) conduct tests of unit root to the series of per capita income in eight regions of the
United States and they incorporate the possibility of an unknown structural breaking point. Finally,
they find stochastic convergence in seven out of eight regions. Another application for Chile, we
have Duncan and Fuentes (2005), that compare the application of times series approach with the
classical cross-section and panel data analysis. Finally they find evidence of wunconditional
convergence between the regions in Chile.

The analysis of convergence with time series do not consider the existence of spillovers between
regions that economically interact. On the contrary, spatial models contemplate the heterogeneity
effect and give us measure of the indirect effect produced by the spatial interaction.

In this sense, Arbia et al. (2006) and Arbia and Piras (2007) use spatial panel data models to analyze
the growth rate behavior across the regions in Italy over 1950-2000 divided into subperiods. After
they control the fixed-effects to avoid the problems of heterogeneity, omitted variables and structural
breaks, they find that the speed of convergence with spatial lag models is lower than non-spatial fixed-
effect models. From a country perspective, Liu and Ruiz (2006) propose an empirical analysis for
testing the convergence amongst 24 countries from the OECD during 1953-2000. They apply a panel
unit root test and find output conditional convergence amongst the OECD countries with lower speed
of convergence in compare to conventional panel without taking in account the spatial effect.

Madariaga et al. (2005) use a spatial correlation and first-differenced GMM estimators in a spatial
panel data model for 23 Argentinian provinces over 1983-2002. They sustain that ignoring the spatial
distortion generates bias and overestimate the speed of convergence especially for regions far from
the economic center. Seya et al. (2012) investigate the income disparities in Japan after the bubble
burst in early 1990s. By using municipality level data from 1989-2007 and Bayesian Spatial Durbin
model, they do not find evidence of reduction of disparities over the income per capita. Prochniak
and Witkowski (2014) confirm the presence of GDP convergence among 28 European countries from
1993-2013 by using spatial Durbin-Watson model. The convergence parameter estimated is 9.3%,
significantly lower than non-spatial one of 17.3%. Lim and Kim (2015) analyze 177 economic areas in
US for 1969-2009 by using the per capita incomes and time-period fixed effects spatial error model.
The shocks originated on the first-order spatial neighbors are statistically significant and affect the
convergence. Qin et al. (2017) try to find spatial convergence inland China by the case of Zhongyuan
area from 1993-2009. They criticize that the Barro and Sala-i-Martin convergence concept is limited
by the temporal concept, in this sense, they find evidence of spatial club of convergence in the 56
regions of Zhongyuan. The convergence rates were 2% for 1993-1999 and 1% for 1993-2009.

Finally, empirically it seems that time series econometric methodologies tends to overestimate the
parameters of convergence since it does not take into account the spillover between countries or
regions that are connected in some way. The spatial models correct the problem and let us estimate

convergence parameters more accurately over time. (See a summarize of the empirical evidences in
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Table 4)

3.3 Asgenda

The investigation on convergence between countries and regions seems to be vast and well
developed by the literature. However, it results that still some topics deserve new researches. For
example, the club of convergence, which might be easy to understand but complicate to analyze
actually, seems to need a deeper analysis in order to identify them in more accurate way and establish
for example the number of clubs and regions that conform them.

Another topic that deserves more research is the analysis of convergence by using spatial
methodologies. Even when some papers use spatial econometrics as a tool, the number of

applications for regional analysis remains limited.

4 Conclusions

It is clear the evolution on defining and identifying the concepts of “Middle-Income Trap” and
“Economic Convergence”. Respect to the MIT, the literature show a variety of definitions for the
trap and its influence on the empirical results. In this sense, most of authors focus on domestic
variables as key factors to determinate the probability to lie into the MIT. Others innovated by
incorporating external variables like trade as key factors that affect the probability of a country to be
trapped. However, neither of them consider the impact of other economies that might have on the
chance to be trapped. This constitute an open agenda for further researches.

On the other hand, for the case of convergence, the literature has a vast range of methods to
identify the type of convergence and measure it. However, even when f-convergence concept is
simple, the analysis of clubs of convergence remains enigmatic due to its difficulty to identify and
measure it. In this sense, the agenda for new researches is, firstly, develop new accurate methods to
identify the number and members of clubs if exist as Phillips and Sul (2007) did. Secondly, the

analysis of convergence from a spatial perspective due to the spatial spillovers are captured.
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Table 4-A: Empirical Evidences Summarize for Economic Convergence.
Count
Authors oun ?y Methodologies Findings
& Period
B -convergence
Barro and Sala- US states OLS Cross-Section  Evidence of f -convergence (unconditional) even in sub-
i Martin (1990)  1929-1988 periods of time.
Barro (1992) US states Cross-Section Evidence of convergence for the states of US in uncondi-
1840-1988 tional way.
Sala-i Martin US (1880-1990); OLS and There is an evidence of ¢ and f -convergence for all
(1996b) Japan (1955- Panel Data countries analyzed.
1990), Germany,
UK, France,
Italy, Spain
(1950-1990) &
Canada (1961-
1991)
Barro and Sala- US (1880-1988) OLS Cross-Section  Evidence of convergence amongst the sub national
i Martin (1992) and Japan economies in both countriesin ¢ and f-convergence way.
(1930-1987) Highlights the role of migration to obtain conditional
1970-2010 convergence process.
Durlauf and 98 Countries OLS Cross-Section S conditional convergence across countries.
Johnson (1995)  1960-1985
De la fuente OECD OLS including trend Convergence in income per capita with relevant effect of
(2003) Countries diminishing return of scale and technology.
1970-1995

Siriopoulos and
Asteriou (1997)

Greek regions
1971-1996

OLS Cross-Section

There is no evidence of convergence in any types.
However, the north and south regions seem to give
evidence of dualism into the country.
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Table 4-B: Empirical Evidences Summarize for Economic Convergence.

Countr . L
Authors . Y Methodologies Findings
& Period
Nagaraj et al. India regions Panel Data Evidence of conditional convergence amongst the Indian

(1998) 1960-1994 regions. Highlight the roles of: structure of production,
infrastructure, and fixed effects.
Mitchener and US OLS Cross-Section  Importance of productivity regions in driving convergence
McLean (1999)  1880-1980 of different series at different points of time.
Serra et al. Argentina, Nonlinear Least There is evidence of conditional convergence. However,
(2006) Brazil, Chile, Squares for the case of Brazil and Peru, there is a clue of possible
Colombia, club of convergence. There is an important role of trade
Mexico, Peru liberalization.
1970-2000
Cabrera- Mexico OLS Cross-Section Evidence of £ absolute convergence.
Castellanos 1870-1995 and time series
(2002)
Delgado  and Peru Panel Data Evidence of conditional convergence between the regions.
Del Pozo (2011)  1879-2008
Fukao et al Japan Panel Data Importance of Total Factor Productivity to show evidence
(2015) 1955-2008 of conditional convergence amongst the Japanese
Prefectures.
Table 4-C: Empirical Evidences Summarize for Economic Convergence.
Count
Authors oun 'ry Methodologies Findings
& Period

Clubs of Convergence
Phillips and Sul US (1929-1998),

(2009) OECD (18)
(1870-2001), 88
Countries
1880-1980

Shibamoto et al. Japan

(2016) 1955-1999

Stochastic Convergence

Carlino and US

Mills (1993) 1929-1990

Loewy and US

Papell (1996) 1929-1990

Duncan and Chile

Fuentes (2005)  1960-2000

Phillips and Sul' s

algorithm Logt

regression

Panel Cointegration

Time series

Time series

Data and

times series

Panel

There is no strong evidence of unconditional convergence
amongst the economies analyzed. On the contrary, the
tests show evidence of clubs of convergence in each data
set.

Prefectures do not converge due to strong heterogeneity
between them.

Evidence of stochastic convergence. After considering
the break in 1946, they find evidence of conditional

convergence.

Stochastic convergence in 3 of 8 considered regions.
However, after including endogenous break detection the
significance of stochastic convergence increase for 7 of 8
regions.

The presence of S unconditional convergence is con-
firmed.
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Table 4-D: Empirical Evidences Summarize for Economic Convergence.
Count
Authors oun ?y Methodologies Findings
& Period

Convergence with Spatial Effects

Arbia and Piras EU Spatial Panel Data  Improve on the estimated values of the speed of

(2007) 1978-2002 convergence.

Liu and Ruiz OECD Panel Data Unit There is conditional convergence between countries,

(2006) 1953-2000 Root  test with however, the speed of convergence is overestimated by
Spatial Dependence non-spatial models.

Madariaga et Argentine Dynamic Panel with Ignoring the spatial distortions underestimates the speed

al. (2005) 18983-2002 Spatial of convergence. There is evidence of agglomeration
Autocorrelation between provinces.

Seya et al. Japan Bayesian Spatial [ -convergence is hold while ¢ -convergence is rejected.

(2012) 1990-2007 Durbin Model It is important to consider the bubble in the equation.

Prochniak and EU Spatial Durbin Evidence of GDP conditional convergence with a speed of

Witkowski 1993-2013 Model convergence significantly lower than non-spatial cases.

(2014)

Lim and Kim US Spatial Panel Data  There is a spatial effect between states that can expand

(2015) 1969-2009 the effect of any external economic shock. There is

evidence of spatial unconditional convergence.
Qin et al. (2017) China Spatial OLS There is spatial club of convergence for the period of
1993-2009 analysis.
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