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This study explores the middle-income trap and immiserizing growth with a particular 

focus on BRICS countries, which are at the center of the global economy due to many 

economic aspects. The existence of a middle-income trap was investigated by testing the 

stationarity of the time series of each BRICS country’s per capita income relative to the 

USA which has a balanced-growth path close to the global technology frontier’s growth rate. 

The findings indicate that Russia is lying within the middle-income trap. Cointegration 

analysis and robust regression techniques were performed to explore the immiserizing 

growth effects of merchandise exports. The findings reveal evidence of immiserizing growth 

for India and South Africa.   
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1.  INTRODUCTION 

 
BRICS acronym represents a set of major developing countries which are central to 

the global economy, namely Brazil, Russia, India, China and South Africa. The role of 
BRICS countries cannot be ignored as they are sharing nearly 25% of the global GDP 
and 20% of the total world trade, are rich in environmental and natural resources, are 
home to more than 40% of the world’s population and cover nearly 30% of the Earth’s 
landmass (Pieterse, 2012; Siddiqui, 2016; Wu et al., 2017). During the first decade of the 
twenty-first century, BRICS countries were among the fastest-growing countries, and 
these economies were expected to have a significant impact on redrawing the world’s 
economic landscape in the new millennium. However, it seems that some of the BRICS 
economies’ growth fluctuated in the long-run in and slowed down after the 2008-2009 
financial crisis (Bhoi, 2019). 

An economic equilibrium situation which might not be influenced by short-term 
endogenous variables is traditionally defined as a trap. The middle-income trap 
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phenomenon was stated as a concept by Garrett (2004) for the globalization’s missing 
middle-income countries, whose growth rates had been stationary for a long period of 
time. The term “MIT” was originally introduced into international economics literature 
by Gill and Kharas (2007) to characterize the middle-income economies of East Asia 
squeezed between competing with low-wage countries dominated by mature industries 
and rich counties dominated by knowledge-based industries. As a country moves closer 
to the middle-income group, the manufacturing production technologies used may 
become obsolete, higher profits tend to decline and growth rates may slow down. One of 
the challenges that countries have encountered during their efforts to escape this 
economic situation is the middle-income trap (MIT).  

On the other hand, BRICS economies can face immiserizing growth (IG), another 
conjunction of unfavorable economic growth results, even if MIT is not in question. IG 
was introduced to the international economics literature by Bhagwati (1958) to 
emphasize the reduction in household welfare due to export-led growth leading to a 
country’s decline in trade. Bhagwati had proposed that economic growth may lead to the 
loss of welfare by analyzing the production possibility curve together with an 
indifference curve. Later, Johnson (1967) theoretically demonstrated that if a country 
pursues a protective productivity policy towards an industry and/or if the factor 
accumulation is biased sufficiently in that industry toward production of the 
tariff-protected good, the real income of that country will reduce through a serious of 
changes determined by the degree of protection. The IG is a long-lasting situation which 
can arise in an economy when the social welfare losses of economic growth are greater 
than welfare benefits due to the adverse change effects of trade (Pryor, 2007). Shaffer et 
al. (2019) discuss the IG as an economic phenomenon that does not benefit, but in fact 
can harm the households.  

This study aims to investigate whether the economic slowdowns faced by the BRICS 
economies are barriers or MIT and investigate the relevance of IG to BRICS countries, 
which are all developing economies. Another intention of this study is to provide policy 
implications in helping to escape from MIT and deal with IG. Although there are some 
studies investigating MIT and IG in Brazil, Russia, India, China, and South Africa, 
according to the information we have obtained, there is no study in the literature 
examining IG together with MIT in BRICS countries. This article contributes to 
literature as it is first in terms of the data set used and the country group examined. The 
structure of the remaining sections is as follows: the literature review is presented in the 
second section; section three describes the data and the methodology; section four 
provides empirical results, demonstrates the empirical analysis, and discusses the results. 
The last section summarizes the arguments and poses implications for future research. 
 

 

2.  LITERATURE REVIEW 
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2.1.  Middle-income Trap 
 
The word -trap- is traditionally used in economics literature to emphasize a stable 

economic status that is beyond a comparative static equilibrium and cannot be affected 
by normal external factors. In such a case, following the full emergence of the effect of a 
somehow unsustainable factor to improve per capita income, other restraining factors 
will start to work, this effect will be balanced, and per capita income will return to its 
original level (Cai, 2012). It is widely accepted that the slowdown in productivity 
growth in an economy in parallel with exhausting the gains from attaining 
middle-income status reflects MIT (Imbs and Warcziag, 2003; Eichengreen et al., 2011, 
2014; Aiyar et al., 2013; Agénor and Canuto, 2015; Doner and Schneider, 2016). 

Ohno (2009) stated that catching up with industrialization takes place in four stages. 
There is a simple production process under foreign guidance in the first phase. In the 
next phase, technology transfer takes place through a few different channels such as 
foreign direct investment, imports and licensing, and the development of supporting 
industries. The domestic companies gain expertise in management and technology to 
produce high-quality goods in the third phase. In the final phase most companies 
transform into technology-intensive organizations focused on product design and 
innovation. Being stuck between the second and third phases is characterized by Ohno 
as -a glass ceiling. 

According to Andreoni and Tregenna (2020), the middle-income trap is associated 
with three specific structural factors. The first one is the involvement of concentrated 
industrial production, and the other is linking to global value chains and simultaneously 
linking back with local production systems. The third is an adaptation to technological 
change and the usage of modern technologies. Failure to overcome the combined effects 
of these three structural challenges is described by the authors as a middle-income 
technology trap. 

When evaluated in terms of globalization, it may be expressed that countries at 
higher stages of economic development benefit from this process by gaining a 
comparative advantage in technology-intensive and capital-intensive industries through 
their technological innovation capabilities. One of the reasons for this is that the quantity 
of high skill positions is increasing with the global change in economic structures, as 
laborers in the countries at higher stages of economic development have superior skills 
and better technologies. On the other hand, poor countries can achieve faster growth in 
their manufacturing thanks to the increase in the number of unskilled jobs, even though 
they do not have a high level of technology or skills. That said, middle-income 
economies in between may drive less benefit from globalization if they do not gain 
comparative advantages in both respects. This unfavorable economic growth situation 
can be described as a “comparative advantage vacuum” causing MIT (Garrett, 2004; 
Eeckhout and Jovanovic, 2007; Cai, 2012). 

The empirical literature focusing on the MIT can be divided into two: the studies to 
determine whether a country has been caught in the MIT, and the research investigating 



SUDI APAK, HAŞMET SARIGÜL AND TUĞBA KOYUNCU ÇAKMAK 4

the determinants of the MIT. Eichengreen et al. (2011) constructed a sample of cases 
wherein rapidly growing economies slowdown based on international data beginning in 
1957 in constant 2005 international prices. They revealed that the growth rate in the 
fast-growing middle-income countries had significantly declined by at least 2% after 
reaching 17,000 USD per capita. Another finding they indicated was that growth 
slowdowns more presumably arise in the middle-income countries which are keeping the 
real exchange rates undervalued. The study findings of Felipe et al. (2012) showed that 
as of 2010, 35 of 52 middle-income economies had been caught in the MIT. The authors 
expressed the reasons why some countries get stuck in the MIT as the type of exported 
goods, changing structure and the diversification of the economy. Aiyar et al. (2013) 
considered demography, infrastructure, output structure, trade structure, macroeconomic 
environment, and the role of institutions as explanatory variables in their MIT research 
conducted on Asian economies. The findings of the simple time series test derived by 
Robertson and Ye (2013) revealed that the growth patterns of 19 out of 46 
middle-income economies were consistent with their MIT definition. Eichengreen et al. 
(2014) found that the likelihood of the MIT is less in the countries which have a higher 
level of adult secondary and tertiary education, and in countries where the ratio of 
high-tech product exports to total exports is relatively high. Agénor and Canuto (2015) 
agreed on the slowdowns in productivity as being a reason of the MIT and highlighted 
the determinants of productivity growth constraints. The arguments that Agénor (2017) 
discussed in his study as the explanatory factors of the existence, and/or persistence of 
the MIT include the rate of diminishing marginal productivity; exhaustion of cheap labor 
and imitation gains; low capacity of human capital; weak contract enforcement 
mechanism; inadequate protection of intellectual property; distortion of incentives; talent 
and human capital misallocation; barriers to access to advanced infrastructure; and lack 
of adequate access to capital, particularly to venture capital. Bozkurt et al. (2016) 
examined the likelihood of MIT within upper middle-income economies by using panel 
data methods. The results revealed that there had been a high likelihood for the 
diverging economies of to be caught in the MIT as well as for the converging countries 
who are unable to realize structural economic reforms. Although Bulman et al. (2017) 
found empirical evidence that the drivers of economic growth differ between the 
low-income and high-income countries, no certain evidence revealing stagnation was 
found for the middle-income countries investigated. The results of the study revealed 
that the economies which managed to break away from the MIT had higher levels of 
human capital stocks, faster industrial transformation experiences, export-orientation 
consistency, efficiency in macroeconomic management, and sufficient 
growth-conducive demographic conditions. Han and Wei (2017) indicated that a large 
economically active population, sex ratio imbalance, macroeconomic stability, and 
financial development are likely to be the key explanatory factors of the MIT. Myant 
(2018) analyzed the relationship between dependent capitalism and the MIT in the 
Central European countries and indicated that transition from a middle-income economy 
to a higher-income country depends upon a sustainable growth model which needs 
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structural changes in the government economic policies. Andrianjaka and Rougier (2019) 
used mixed methods to identify thresholds in a five-year period panel of 132 countries 
covering the periods between 1950 to 2010 and tested various explanatory factors linked 
to productive change. Karhan (2019) conducted unit root tests to the data of the fragile 
five’ in the years between 1968 and 2017 and revealed evidence that these countries 
were caught in the MIT during the period investigated.  

As far as we know, few studies investigating MIT focus on BRICS specifically. 
Elsenhans and Babones (2017) examined the slowdowns in the economies of BRICS 
countries and presented a set of roadmaps to break out of the “low- or middle-income 
trap”. Referring to the BRICS countries, Hartwell (2018) argued that the economic 
conjunction, formulated as a “trap” does not repackage some familiar structural 
problems while avoiding other important ones. According to the author, this is nothing 
new or particularly relevant. Through case studies of industrial policy interventions in 
China, Brazil and South Africa, Andreoni and Tregenna (2020) explored the structural 
and institutional configurations, which they conceptualize as the “middle-income 
technology trap”. They also scrutinized the models and industrial policy packages of 
each country applied to escape this trap. Brada (2020) analyzed BRICS countries’ 
growth experiences compared to the experiences of BRICS-like countries in previous 
periods and settler economies. The author concluded that the possibility of a MIT exists, 
in part in countries failing to change their development strategies or adopt appropriate 
policies. Taşar et al. (2020) investigated the existence of MIT in BRICS countries by 
using panel data approaches for the period from 1988 to 2018 and concluded that BRICS 
countries were not at risk of being caught in MIT. 

Although they do not address the BRICS countries as a whole, some studies 
individually investigate MIT in Brazil, Russia, China, and South Africa or among 
country groups. By using qualitative methods, Woo (2012) identified five main factors 
vulnerable to growth slowdowns for China in his research: (1) the nonperforming loans 
leading to fiscal stress; (2) the frequent use of the macroeconomic stabilization 
instruments; (3) imperfect governance responses to socio-political issues; (4) 
ineffectiveness in managing environmental challenges; and (5) challenges in managing 
international economic tensions. Zhang et al. (2013) explored the challenges China faced 
in achieving a high-income economy considering the rising wage rates and high level of 
income inequality. By employing a quantile regression model, Bien et al. (2016) 
examined the influencing factors of growth in Brazil, Malaysia, Mexico, Chile and 
South Korea. The results reveal that Brazil had not escaped from MIT for 27 years. Liu 
et al. (2017) analyzed the initial innovation policy of China in addition to its emerging 
reorientation and determined the challenges of China amid trying to escape from the 
MIT. Yakovlev (2017) argued that one of the main factors constraining economic 
development in Russia and predetermining the country’s entry into the MIT is the 
shortage of skilled labor in the manufacturing industry. Tıraşoğlu and Karasaç (2018) 
investigated the existence of the MIT in the E7 and found evidence that Russia was lying 
within the MIT. Albuquerque (2019) examined the MIT issue in Brazil with data from 
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1870 to 2016 and presented a theoretical framework about the increasing gap of Brazil 
with the leading economies on the axis of some external developments and internal 
factors. According to Yurchenko and Savelyeva (2019), the Russian economy entered a 
recession at the end of 2013, resulting from combined factors such as the political and 
economic decisions, and the drop in oil prices. Using a set of comparative graphs and 
correlation analysis methods, the authors demonstrated that the Russian economy 
became vulnerable to the MIT, which worsens resource dependence of the country, and 
stated the requirement of rejoining industrial policy as an essential instrument for 
regulating economic growth. Glawe and Wagner (2020) analyzed whether China is in 
the MIT based on MIT definitions in the literature and MIT trigger factors. Although 
most scenarios imply that China has not been caught in the MIT, it is on the border in 
some scenarios. MIT may be in question for China if it drops to a 3-4% annual growth 
rate, which is the most pessimistic projection in the literature. Andreoni and Tregenna 
(2021) stated that according to various indicators of industrial competitiveness, South 
Africa was stuck in the MIT and showed signs of an ongoing process of premature 
deindustrialization. 

 

2.2.  Immiserizing Growth 
 
The concept of the IG has been more theoretically addressed in the international 

trade literature. Empirical studies are not numerous and as far as we know, there is no 
study investigating IG addressing BRICS countries as a whole. Matsuyama (1992) 
explored the assumption that the link between growth performance and agricultural 
productivity can be highly sensitive to the openness of an economy using the model he 
constructed. The model predicted a positive correlation between economic growth and 
agricultural productivity in closed economy form. However, in the small open economy 
form, a negative link was envisioned, suggesting that the openness of an economy 
should be an essential component of predicting the growth performance of the economy 
and designing a development strategy. Barrett and Dorosh (1996) empirically 
investigated the immediate distributional effects of the changes in the price of rice in 
Madagascar. Their findings reveal that increases in the price of rice had been negatively 
affecting the welfare of households in Madagascar in the period analyzed. Aghion and 
Bolton (1997) analyzed the trickle-down effect of capital accumulation by conducting a 
model of growth and income inequalities in the presence of imperfect capital markets 
and indicated that although the capital accumulation process had an initial impact of 
widening inequalities; it reduced them in later stages. Barret (1997) investigated the 
impacts of liberalization measures of reduced form estimates on prices of food 
commodities. The results of the study in which ARCH-M techniques were employed 
revealed that liberalization had an increasing effect on the variance and the mean of the 
prices of food. The fact that the abandonment of quantity ratio practices in the state 
marketing system caused differences between regions and seasons, and the sharp 
increases in price autocorrelation showed that the IG was valid for Madagascar. 
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Mainwaring (1998) explored the likelihood of IG with a non-neoclassical approach to 
the North-South model and concluded that the fact that the Northern economy had been 
the engine of growth, redistribution in favor of the South would benefit in the short-run, 
however, would have harmful effects on both regions in the long-run. A similar situation 
was valid in case of capital transfers. The long-run gain of the North from investments 
would be offset by a reverse flow of interest payments. Barrett (1999) investigated the 
immiserizing effects of deforestation on small farmers in the low-income tropics and 
concluded that net buyer agricultural households which are food insecure would respond 
rationally to the increase in stable food price distribution by allocating more labor to 
expanding agricultural lands. This would not lead to greater profit opportunities, but 
instead to a decline in welfare security and a vicious cycle of the immiserization of the 
agricultural workers. The results of Gilbert and Tower’s (2002) study show that capital 
accumulation does not likely have a welfare-reducing effect even if the investment 
returns in a protected emerging economy where labor mobility is restricted. They 
emphasize the issue that in case of an imposition of sufficiently high tariffs, profit 
repatriations will cause IG. Mondal (2015) developed a simple research and 
development driven endogenous growth model for the public good funded by private 
entities and showed that the economies with a large endowment of population or 
resources tend to be more open to IG. Chesnokova (2007) constructed an open economy 
dynamic model based on the Cobb-Douglas production function and revealed that there 
is a likelihood of deindustrialization over time in an economy which has a comparative 
advantage in agriculture. If the comparative advantage is not large enough, 
deindustrialization reduces welfare wherein gains from trade are offset by the impacts of 
negative wealth distribution. Sawada (2009) examined the validity of the IG and 
identified 26 IG occurrences mainly in Latin American and African economies after 
World War II. Jawaid et al. (2021) investigated the existence of IG in the world’s nine 
largest trading economies using annual data spanning from 1981 to 2017. The findings 
of the study reveal that IG prevails in Italy, Canada, the Netherland, the UK and Japan. 

 
 

3.  DATA AND METHODOLOGY 

 
3.1.  Exploring Middle-Income Trap 
 
Various techniques have been used in the literature to find out whether a country is 

lying within the MIT. Felipe et al. (2012) adopted a procedure based on historical 
income transactions and determined the economies lying within the MIT by estimation 
of a threshold time. Aiyar et al. (2013) used absolute growth slowdown break point level 
of GDP per capita income in constant 2005 for classifying thresholds and examined the 
determinants of MIT by means of probit regressions. Using indices for determining MIT 
is another approach reviewed in the literature. Woo (2012) applied the Catch-Up Index 
to define the MIT. Eichengreen et al. (2014) followed the transition matrix approach in 
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which they classified countries into groups by relative income per capita using the 
United States as a benchmark. Bulman et al. (2017) classified the countries relative to 
the level of per capita gross domestic product in the USA. In recent literature, 
econometric analyses approaches have been used in which the requirement for an 
economy to be considered as lying within the MIT is the forecast of its long-run per 
capita income relative to a reference country. Robertson and Ye (2013) proposed a 
statistical dentition of the MIT based on the convergence, or divergence of the per capita 
income data of the home economy to the USA data over the sample period. Tıraşoğlu 
and Karasaç (2018) investigated whether the E7 countries had been caught in the MIT by 
performing unit root tests with single and two structural breaks. Karhan (2019) 
conducted unit root tests to the data of the fragile five’ to determine whether these 
countries were caught in the MIT during the period investigated. 

A similar method to Robertson and Ye’s approach (2013), in which unit root tests 
were used to test the stationarity of time series of a country’s per capita income relative 
to the reference country, was carried out for this research. The USA was taken as the 
reference country since it has a balanced-growth path which is close to the global 
technology frontier’s growth rate. We used the World Bank dataset from 1989 to 2019 
for Russia and from 1960 to 2019 for Brazil, India, China, South Africa and the USA. 
The MIT was defined by considering the GDP per capita range between the country 
examined and the reference country. 

 
  = ln      , − ln        , ,  (1) 

 
where ln      ,  is the natural logarithm of GDP per capita in Brazil, Russia, India, 
China or South Africa in year  , and ln        ,  is the natural logarithm of GDP 

per capita in the USA in year  . 
   which suggests that the examined country is not in the MIT, is rejected in case of 

   time series variable to be non-stationary and possess a unit root.    is accepted if    
series is stationary and has a unit root which reveals that the examined country has been 
caught in the MIT. 

The presence of the MIT in BRICS countries was explored by applying the 
Augmented Dickey Fuller (ADF) unit root test (Dickey and Fuller, 1979, 1981) and by 
unit root tests with structural break(s) (Zivot and Andrews, 1992 and Narayan and Popp, 
2010) since the long-run data can contain structural break(s) due to various economic 
and political events such as economic crisis and recessions periods. All unit root tests 

used in MIT evaluations were in EViews 10 and GaussView 6.0 analytical software’s at 
the 5% statistical significance level.  

The ADF test is based on estimating the test regression.  
 

∆  , =	m D , + α	  ,   + ∑   
 
   ∆  ,   + ε , ,     (2) 
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where   ,    is the approximate structure of the errors. Under null hypothesis, ∆  ,  is 

I(0) which implies that  = 0. 
We further allowed for a break in the level and conducted the Zivot and Andrews unit 

root test which endogenously identifies each time series’ most significant single structural 
break point. This approach pursues three models. The first model permits a one-time 
change in the level of time series.  

 

∆  , = 	m+    ,   +   , + q  , + ∑   
 
   ∆  ,   +   , . (3) 

 
The second model permits a one-time change in the slope of the trend line, 
 

∆  , = 	m+  	  ,   +   , + g  , 
∗ + ∑   

 
   ∆  ,   +   , . (4) 

 
Model three is the integration of one-time changes in the level of time series and the 

slope of the trend line between them. 

 
∆  , = 	m+  	  ,   +   , + q  , + g  , 

∗ + ∑   
 
   ∆  ,   +   , ,    (5) 

 
where the intercept dummy   , 	=	1	if  	>	   (time break) and zero otherwise, the 

slope dummy   , 
∗ = 	 −   	if  	>	   (time break) and zero otherwise. 

Finally, we applied the Narayan and Popp unit root test with two structural breaks by 
using two trend break models: 

 
(1)  Crash model (MA) consists of a linear trend with an intercept permitting for 
two breaks in level. 

 
  , = 	m+  	  ,   +   , 

∗ + q  (  
 ) , + q  (  

 ) , + g
 
  ,   

  

+	g
 
  ,   

 ∑   
 
   ∆  ,   +   , .          (6) 

 
(2)  Changing growth linear trend model which permits for two breaks in level as 
well as slope with a change in slope of the linear trend and the two segments joined 
at the break date (Perron, 1989). 

 
  , = 	m+  ∗  ,   +   , 

∗ +	   (  
 ) , +	   (  

 ) , +	δ 
∗  ,   

 + δ 
∗     

 	 

+	g
 
  ,   

 +	g
 
  ,   

 	+ ∑   
 
   ∆  ,   +   , .        (7) 

 
3.2.  Examining Immiserizing Growth 
 
There are a few empirical studies on the IG phenomenon, which is considered more 

theoretically within the framework of international trade literature. Lin and Zhang (2007) 
and Sawada (2009) empirically compared the welfare movements using real per capita 
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data to determine IG assuming that declining welfare coinciding with positive economic 
growth indicates the IG. Zaman et al. (2020) examined the pro-poor-, antipoor-, and 
immiserizing growth phases of 124 countries by employing linear and non-linear 
relationships econometric models using poverty head count ratio, the Gini coefficient, and 
average mean income in dollars per month for the unified poverty line data. Jawaid et al. 
(2021) used the Laspeyres and Paasche quantity index for the welfare movement and 
applied logistic regression for the empirical IG estimates. 

Bhagwati’s (1958) “immiserizing growth” concept depends on the “Presbisch-Singer” 
hypothesis. Prebisch (1950) and Singer (1950) argued that the terms of trade of a country 
may deteriorate in the long-run if there is a larger dependence on exports of primary goods. 
According to Bhagwati, if the economic growth of a country is heavily dependent on 
exports commodities, the reduction in terms of trade may cause IG. In this context, it is 
assumed that the negative growth rate of per capita gross domestic product significantly 
coinciding with an increasing ratio of merchandise exports to total exports may be      
the evidence of IG. This study employed cointegration analysis and M-estimation,       
S-estimation, or MM-estimation regression techniques to compare the ratio of 
merchandise exports to total exports (MECEX) and the annual growth rate of per capita 
gross domestic product (GDPGR) data. 

The controlling variables are trade openness (TRDOP), gross fixed capital formation 
(GFCAF), real exchange rate (REEXR), and labor force participation (LFPRT). TRDOP, 
as the ratio of the sum of exports and imports to domestic product, constitutes various  
aspects of international trade. The increase of international trade volume that emerges 
alongside openness in a country also increases economic activities, which are expected to 
cause economic growth. Since the investment is one of the channels affecting the 
economic growth, GFCAF, as the ratio of spending on land improvements; construction 
of roads, canals and railways, residential commercial and industrial buildings; purchases 
of plant, machinery, and equipment to GDP (constant 2010 USD) is included in the 
estimations. REEXR, as the weighted average value of each BRICS country’s currency 
relative to the basket of major currencies (Index, 2010 = 100), is included in the 
estimations since it is especially important for export-led growth. The real appreciation of 
the currency may have negative effects on exports originating from the domestic economy. 
The last controlling variable, LFPRT, is the ratio of the civilian non-institutional 
population 15+ that is working or actively looking for work to total population. The 
annual data was obtained from the world open data indicators website of the World Bank 
(Worldbank, 2020). To explore the IG phenomenon in BRICS countries, the data for the 
period 1990-2019 was used in which all countries have complete series for the variables. 

The estimations were based on the Cobb-Douglas production function (C-D). The most 
standard form of the C-D is 

 
 =           ,             (8) 
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where Y, A, K, L, and  ,  respectively, represent the total production, total factor 
productivity, capital, labor, and white noise. 

 
We expanded the model to include MECEX, REEXR, and TRDOP. 
 
 =                                .        (9) 
 
Finally, per capita gross domestic product, gross fixed capital formation and labor 

force participation variables were included in the model by excluding Y, AK, and L 
respectively. 

 
ln      =   +   ln      +   ln      +   ln        

+	  ln      +   ln      +   .         (10) 
 
In the model, where natural logarithms were used to transform data,   = ln   is 

the constant term and    ( = 	1, 2, 3, 4, 5) is the parameter that needs to be estimated.  
The findings of the tests based on non-stationary time series may not be accurate 

since they likely specify the correlation of two variables, where one of them does not 
exist which may cause the statistical findings to lead to incorrect conclusions. The 
means and variances of the variables were investigated by conducting the ADF unit root 
test in constant, and constant and trend forms to detect whether they were constant over 
the period examined. 

The Johansen process was employed to find the occurrence of cointegration 
relationships among the variables. The Johansen process is a maximum likelihood method 
which estimates the number of cointegrating vectors in a non-stationary time series Vector 

Autoregression (VAR) with restrictions imposed (Johansen, 1991, 1995). To find the 
number of cointegrating vectors we used two likelihood ratio tests: trace statistic testing H 
(  ):	  (П) =    versus    (  ):	  (П) >    shown as 

 
       

 (  ) = − ∑ log	(1 −   
 
  	    ),        (11) 

 
and the maximum eigenvalue testing H (  ):	  (П) =    versus H (  + 1):	  (П) =
  + 1 indicated as. 

 
     

 (  ) = − 	log	(1 −      ).         (12) 

 
Another requirement is the evaluation of the adequate lag structure of the models to 

proceed with cointegration analysis. The optimal length lags between the number of lags 
in the models is based the Schwarz’s information criterion. 

To estimate the size of the effects of the independent variables on GDPGR, robust 
regression analysis techniques were applied for the series that were determined to have a 
cointegration relationship. We analyzed the dataset via one of the M-estimation,         
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S-estimation and MM-estimation regression techniques which limited the impact of 
outliers and helped achieve stability. M-estimation is the extended form of the maximum 
likelihood method in which M-estimators are solutions of the vector equation (Huber, 
1964, 1973; Hampel, 1974; Liang and Zeger, 1986). S-estimation, which is based on 
residual scale of M-estimation, uses the residual standard deviation to overcome the 
weaknesses of median (Rousseeuw and Yohai, 1984). The purpose of MM-estimation is 
to get estimates which have a high breakdown value (Susanti et al., 2014). We chose the 
estimation model which gave the largest coefficient of determination (  	and	         

 ) 

and the smallest standard deviation for each country. 
 
 

4.  EMPIRICAL RESULTS 

 

4.1.  Middle-Income Trap 
 
We empolyed unit root tests to find the integration properties of the variables. Unit 

root test probability values less than 0.05 (typically ≤ 0.05) indicate strong evidence 
against the null hypothesis. In our study, test results revealing consistent time series over 
the period examined indicate that the country is lying within the middle-income band. If 
the time series is not stationary, it is considered that the country is not caught in the MIT.  

The results of the ADF unit root test (Table 1) indicated that the Russian data time 
series were stationary which reveal that Russia was caught to the MIT. 

 
 

Table 1.  Augmented Dickey Fuller (ADF) Unit Root Test Results 

Country 
Critical Values 

t statistic p-value 
1% 5% 

Constant 

Brazil - 3.55 - 2.91 - 2.20 0.21 

Russia - 3.74 - 2.99 - 4.52 0.00* 

India - 3.57 - 2.92 1.24 0.10 

China - 3.55 - 2.91 1.76 0.10 

South Africa - 3.55 - 2.91 - 1.43 0.56 

Constant and Trend 

Brazil - 4.12 - 3.49 - 1.33 0.87 

Russia - 4.39 - 3.61 - 4.44 0.00* 

India - 4.12 - 3.49 - 1.09 0.92 

China - 4.12 - 3.49 - 2.21 0.47 

South Africa - 4.12 - 3.49 - 2.13 0.52 

Notes: * is the statistical significance at 1% level, maximum length = 10, the optimal lag length selection is 

based on Schwarz information criterion. 
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Based on the findings of Zivot and Andrews unit root test accounting one structural 
break, null hypothesis indicating the non-existence of the MIT was accepted for all 
BRICS countries at a statistical significance level of 5% (Table 2). 

 
 

Table 2.  Zivot and Andrews Unit Root Test Results 

Country 
M1 

 
M2 

 
M3 

T. Statistic TB 
 

T. Statistic TB 
 

T. Statistic yb 

Brazil - 3.81 1976 
 

- 3.83 1980 
 

- 5.04 1981 

Russia - 3.52 2010 
 

- 3.26 2003 
 

- 5.03 1999 

India - 3.74 2007 
 

- 3.80 2001 
 

- 3.79 2001 

China - 3.81 1976 
 

- 3.83 1980 
 

- 4.61 1976 

South Africa - 3.45 1983 
 

- 2.70 1983 
 

- 3.43 1999 

Notes: M1 (Model 1): Structural break in the intercept. 

M2 (Model 2): Structural break in the trend 

M3 (Model 3): Structural break in both the intercept and trend.  

Critical values are: -5.34*, -4.93** for the M1; -4.80 *, -4.42** for the M2 and -5.57*, -5.08** for the 

M3. * and ** are the statistical significance at 1% and 5 % levels respectively. yb is the year of the 

most significant structural break. 

 
 

The results of the unit root test with two endogenous structural breaks proposed by 
Narayan and Popp (2010) indicate that Russia has stationary time series within the 
changing growth linear trend model. The times series of the remaining BRICS countries 
are found to be non-stationary in Narayan and Popp Unit Root Tests (Table 3).   

 
 

Table 3.  Results of Narayan and Popp Unit Root Tests 

Country 

MA 
 

MB 

Critical Value 
k T. Statistic yb  

Critical Value 
k T. Statistic yb 

1% 5% 
 

1% 5% 

Brazil - 4.95 - 4.31 1 - 0.69 
1992 

 - 5.59 - 4.87 1 - 3.65 
1978 

1980 
 

1997 

Russia - 4.87 - 4.14 5 - 0.79 
1968 

 - 5.38 - 4.63 5 - 4.29* 
1968 

1978 
 

1978 

India - 4.89 - 4.17 0 - 1.67 
1977 

 - 5.59 - 4.87 0 - 2.46 
1977 

1998 
 

1987 

China - 4.85 - 4.14 1 - 1.77 
1980 

 - 5.39 - 4.61 1 - 4.46 
1980 

1987 
 

1987 

South Africa - 4.85 - 4.14 1 - 2.65 
1978 

 - 5.40 - 4.61 1 - 2.37 
1978 

1996 
 

1991 

Notes: MA is the crash model including an intercept; MB is the changing growth linear trend model. k 

represents the optimum lag length determined by using Schwarz information criterion. yb(s) are the years of 

structural breaks. * and ** denotes the statistical significance at 1% and 5 % levels respectively. 
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When the results of the unit root tests were taken together (Table 4) it was seen that 
the Russian time series data was stationary in two of the models applied, and these 
findings are considered as evidence that Russia is stuck in the MIT. Tıraşoğlu and 
Karasaç (2018), and Andrianjaka and Rougier (2019) have found that Russia is stuck in 
the MIT, which is similar to our findings. As the time series data of the remaining 
BRICS countries was found to be non-stationary in all unit root tests applied, it was 
concluded that Brazil, India, China and South Africa are not facing MIT. Our findings 
which indicate Brazil not to be lying within the MIT are consistent with the findings   
of Tıraşoğlu and Karasaç (2018). However, the research results of Felipe et al. (2012), 
Aiyar et al. (2013), Karhan (2019), and Robertson and Ye (2013) reveal that MIT is an 
issue for Brazil. The findings regarding the nonexistence of the MIT in India coincide 
with the results of Felipe et al. (2012). The results revealing that China is not lying 
within the MIT are similar to the results of Aiyar et al. (2013), and Tıraşoğlu and 
Karasaç (2018). There are other studies such as and Woo (2012) and Egawa (2013) 
which claim the existence of the MIT in China. Im and Rosenblatt (2013) as well as this 
study indicate that South Africa is not stuck in the MIT. On the contrary, there are 
studies by Felipe et al. (2012), Aiyar et al. (2013), Robertson and Ye (2013), and 
Bozkurt et al. (2016), which indicate that South Africa is facing MIT. However, we 
emphasize that the studies examining the countries which include BRICS, whether they 
are lying in the MIT or the likelihood of being caught in the MIT cover different periods, 
and the methods used vary. 

 
 

Table 4.  MIT Estimation Results Based on Unit Root Tests 
Country ADF ZA NP 

Brazil χ χ χ 

Russia ✓ χ ✓ 

India χ χ χ 

China χ χ χ 

South Africa χ χ χ 

Notes: ADF: augmented Dickey-Fuller test. ZA: Zivot and Andrews structural break unit root test. NP: 

Narayan and Popp two breaks unit root test. ✓ and χ indicate stationary and non- stationary time series 

respectively. 

 
 

4.2.  Immiserizing Growth 
 

In the first stage of IG analysis the means and variances of the variables were 
investigated by conducting ADF Unit Root Tests. Findings indicate that the time series 
are non-stationary at level. A non-stationary time series may become stationary after 
removing the trend, or detrending. By applying differencing process the time series are 
transformed to stationary at first difference (Table 5). 
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Table 5.  ADF Unit Root Tests for IG 

  

Country lnGDPGR lnGFCAF lnLFPRT lnMECEX lnREEXR lnTRDOP 

C
o

n
st

an
t 

Brazil 0.68 0.47 0.29 0.75 0.24 0.13 

Δ Brazil 0.00* 0.01* 0.00* 0.00* 0.00* 0.00* 

Russia 0.24 0.90 0.61 0.51 0.20 0.25 

Δ Russia 0.00* 0.04** 0.00* 0.00* 0.01* 0.00* 

India 0.424 0.965 0.842 0.385 0.209 0.478 

Δ India 0.00* 0.00* 0.00* 0.00* 0.00* 0.00* 

China 0.19 0.44 0.93 0.15 0.76 0.27 

ΔChina 0.00* 0.02** 0.09*** 0.05** 0.00* 0.00* 

South Africa 0.15 0.51 0.20 0.80 0.59 0.19 

ΔSouth Africa 0.00* 0.03** 0.02** 0.00* 0.00* 0.00* 

C
o

n
st

an
t 

an
d 

T
re

n
d 

Brazil 0.25 0.57 0.84 0.68 0.55 0.11 

ΔBrazil 0.00* 0.030* 0.00* 0.01* 0.00* 0.02** 

Russia 0.44 0.74 0.93 0.74 0.56 0.63 

ΔRussia 0.00* 0.01* 0.00* 0.01* 0.04** 0.01* 

India 0.45 0.08*** 0.45 0.44 0.21 0.99 

Δ India 0.00* 0.00* 0.03* 0.00* 0.04* 0.01* 

China 0.23 0.31 0.20 0.37 0.31 0.99 

ΔChina 0.00* 0.05** 0.02** 0.04** 0.00* 0.01* 

South Africa 0.49 0.63 0.53 0.29 0.15 0.42 

ΔSouth Africa 0.01 0.00* 0.08*** 0.02** 0.00* 0.00* 

Notes: Δ denotes first difference operator. *, **, *** denotes statistical significance at 1%, 5%, and 10% 

levels, respectively. The lag length selection is based on Schwarz information criterion. 

 
 

We further employed the Johansen cointegration test to investigate the existence of a 
long-run equilibrium relationship between the variables. Findings obtained from the 
Johansen test conducted for BRICS countries indicate significant long-run cointegration 
relationships amongst the variables of each country (Table 6).  

Finally, the size of the significant impacts of the independent variables on GDPGR 
was measured by Robust Regression analysis techniques. Those with the largest 
coefficient of determination (   or          

 ) and the smallest standard deviation (s), 

presented in Table 7, were chosen as the most appropriate regression models to be 
employed. The results indicate that the models do not include useless variables and the 
appropriate regression models are S-estimation for India, M-estimation for Brazil and 
South Africa, and MM-estimation for Russia and China.  
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Table 6.  Results of Johansen Cointegration Test (Trace) 
Country Hypotesis Eigenvalue Trace statistica Critical value p value 

Brazil r = 0 0.84 119.49 95.75 0.00* 

 
r ≤ 1 0.62 68.10 69.82 0.07 

 
r ≤ 2 0.44 40.69 47.86 0.20 

 
r ≤ 3 0.35 24.24 29.80 0.19 

Russia r = 0 0.88 140.82 95.75 0.00* 

 
r ≤ 1 0.84 89.12 69.82 0.00* 

 
r ≤ 2 0.69 44.52 47.86 0.10 

 
r ≤ 3 0.36 16.39 29.80 0.68 

India r = 0 0.97 187.62 95.75 0.00* 

 
r ≤ 1 0.75 90.63 69.82 0.00* 

 
r ≤ 2 0.57 51.10 47.86 0.02** 

 
r ≤ 3 0.40 28.14 29.80 0.08 

China r = 0 0.91 179.11 95.75 0.00* 

 
r ≤ 1 0.80 109.10 69.82 0.00* 

 
r ≤ 2 0.67 64.84 47.86 0.00* 

 
r ≤ 3 0.57 33.92 29.80 0.02** 

South Africa r = 0 0.92 140.99 95.75 0.00* 

 
r ≤ 1 0.62 68.73 69.82 0.06 

 
r ≤ 2 0.58 41.62 47.86 0.17 

 
r ≤ 3 0.33 17.42 29.80 0.61 

Notes: Trace statistics a are at, 95% critical value. * and ** represent significance at the 1% and 5% levels, 

respectively. MacKinnon-Haug-Michelis (1999) p-values. 

 

 

Table 7.  Regression Coefficients 

Country             
  s Estimation Model 

Brazil 0.41 0.27 0.35 M-estimation 

Russia 0.37 0.08 0.43 MM-estimation 

India 0.23 0.07 0.01 S-estimation 

China 0.69 0.62 0.06 MM-estimation 

South Africa 0.47 0.36 0.19 M-estimation 

 
 
The results obtained by using regression tehchniques reveal that gross fixed capital 

formation has a negative effect on the growth rate of per capita gross domestic product 
for Russia, China, and South Africa. The affect is statistically significant in Russia and 
China but non-significant in South Africa. There is a positive statistically non-significant 
relationship between gross fixed capital formation and per capita gross domestic 
production for Brazil and India. The increase in labor force participation rate has a 
positive significant effect on the growth rate of per capita gross domestic product in 
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Brazil. The changes in the real effective exchange rates in Brazil, Russia and China 
negatively affect economic growth - this effect is statistically non-significant in Brazil. It 
has been determined that trade openness has a positive effect on per capita income in all 
BRICS countries. While this effect is statistically significant for Brazil, Russia, China 
and South Africa, it is statistically non-significant for India. The merchandise exports 
positively affect the per capita gross domestic production and are statistically significant 
in China, yet the increase in merchandise exports has a negative significant effect on per 
capita gross domestic production in India and South Africa. Findings of the regression 
tests reveal evidence that IG occure in India and South Africa (Table 8).  

 
 

Table 8.  Regression Analysis Results 

 
Brazil Russia India China South Africa 

Variables lnGDPGR lnGDPGR lnGDPGR lnGDPGR lnGDPGR 

lnGFCAF 0.18 - 1.38 0.267 - 0.41 - 0.51 

(0.82) (0.04)** (0.23) (0.00)* (0.11) 

lnLFPRT 9.11 - 1.07 0.34 - 4.06 - 1.11 

(0.06)*** (0.29) (0.95) (0.08)*** (0.00)* 

lnREEXR - 1.01 - 2.30 0.33 - 0.51 1.51 

(0.13) (0.02)** (0.49) (0.05)** (0.00)* 

lnTRDOP 2.74 1.60 0.09 0.69 5.68 

(0.00)* (0.00)* (0.95) (0.00)* (0.00)* 

lnMECEX - 2.02 - 2.51 - 3,030.76 1,775.63 - 6,467.83 

(0.78) (0.13) (0.00)* (0.00)* (0.01)* 

c - 1.09 - 1.64 0.71 1.11 - 1.84 

(0.00)* (0.00)* (0.09)*** (0.02)** (0.00)* 

Notes: *,**,*** denotes the statistical significance at 1%, 5%, and 10% levels respectively. The numbers 

presented in parentheses indicate the standard errors of the regression coefficients. 

 
 
One of the most relevant components of economic growth is the gross fixed capital in 

which the value of acquisitions of existing or new fixed assets by private and public sector 
institutions are included, however the value of financial assets is excluded. Gross fixed 
capital formation provides a basis for estimating the determinants of change in economic 
growth and enables international comparisons. Some studies in the recent literature reveal 
evidence that fixed capital formation influences a country’s economic growth rate (Dao, 
2008; Bond et al., 2010; Heylen et al., 2013; Uneze, 2013; Satti et al., 2014; Meyer and 
Sanusi, 2019; Awodumi and Adewuyi, 2020; Ekren et al., 2020). According to the 
regression estimates, there is a significant and negative relationship between per capita 
gross domestic product and gross fixed capital formation in Russia and China. The 
significant negative effect may originate from the public or private sector, as well as direct 
foreign capital. Private sector investments in a country are closely related to the level    
of technological advancement, economic stability, investment policy, and the degree of 
trade openness in the related country. Moreover, it should be considered that not only 
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physical capital formation, but also human capital items are important for growth 
(Moreno-Dodson and Bayraktar, 2015).  

The labor force is another important and relevant component of economic growth. 
While the size of the working-age population determines the maximum level of economic 
output that can be reached in the long term, the level of employment and productivity   
of human resources determines how close the maximum output level is to achieve success. 
Therefore, a high labor force participation rate and a high level of employees’ knowledge 
and skill are predicted as necessary conditions for a stable growth path. However, 
although this is theoretically possible, some periods have also been observed where 
growth was possible without creating employment. The robust findings of the regressions 
indicate that the change in labor force participation rate affects the change in per capita 
income in the same direction as Brazil. However, this effect moves in the opposite 
direction in China and South Africa. Labor productivity plays a fundamental role in the 
dynamics of economic growth. If a negative effect is due to labor productivity in China 
and South Africa, policies to strengthen the qualifications of human resources should be 
developed, schooling rates at all educational levels should be increased, and training 
opportunities should be maximized to increase the overall performance of the labor force.  

The use of real exchange rate to encourage the shifting of resources to manufacturing 
provides a boost to national income if higher production efficiency can be achieved than 
in agriculture. However, there are some possible costs of keeping the real exchange rate 
low in the long-run such as fanning tensions with other countries and a serious likelihood 
of inflation (Kruger, 1998; Hausmann et al., 2005; Kochhar et al., 2006; Rodrik, 2008). 
Although the findings of our study indicate that the changes in real exchange rate in South 
Africa can create an effect on per capita income in the same direction, this significant 
relationship is in opposite direction in Russia and China.  

According to Rodrik et al. (2004), trade openness contributes to income per capita 
only indirectly, via its positive effect on institutions. Once institutions (property rights, 
rule of law - instrumented with settlers’ mortality) are controlled, trade has no effect on 
income per capita. The findings of our study indicate that trade openness has a significant 
positive effect on per capita income in Brazil, Russia, China and South Africa. 

International trade is based on mutual gain and benefits mostly all incumbents as 
well as generating substantial value for the trading partners’ economies. Some countries 
grow much faster than others after opening up to trade, but others actually see their growth 
decline (Wacziarg and Welch, 2008; Li and Huang, 2019). Export-led growth is mainly 
about the advantages of keeping the prices of exports high enough to make it attractive to 
shift resources to their production. However, export-led growth driven by merchandise 
exports may be immiserizing in the long-run if the gains are insufficient enough to 
outweigh the losses as a result of the decline in the ratio of export prices to import prices 
(Barret, 1997, 1998; Matsuyama, 1992; Chesnokova, 2007). Similarly, empirical findings 
of our study reveal that merchandise exports have immisirezing effects in India and South 
Africa. As far as we know, there is no direct study investigating the IG in BRICS 
countries. However, in some studies conducted for country groups where agriculture was 
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liberalized including India, Brazil, and South Africa, it was determined that growth 
accompanied welfare reduction (Finkelshtain and Chalfant, 1991; Barrett and Dorosh, 
1996; Aghion and Bolton, 1997; Barrett and Carter, 1999). 

 
 

5.  CONCLUSION 
 

In this study, the immiserizing growth and middle-income trap issues were 
empirically investigated in BRICS countries covering the period between 1960 to 2019. 
BRICS countries are all developing economies and draw attention with their high-speed 
growths, acceleration of domestic consumption and increased volume of foreign trade. 
Considering the literature review it can be said that there has been no study conducted to 
examine IG together with MIT in BRICS countries.   

The existence of a middle-income trap in BRICS countries was examined by 
applying conventional and structural break unit root tests. Findings of the unit root tests 
reveal that Brazil, India, China, and South Africa are not lying in the middle-income trap 
and are close to closing the income per capita gap with the US. Whether this trend will 
continue in the long run or when the deficit may be closed is based on the growth 
performances of these economies. Evidence obtained from unit root tests indicated that 
Russia has some challanges in closing the income per capita gap relative to the US. 

Determining a growth strategy based on total factor productivity may be supportive 
for the countries lying within the middle-income band to escape the MIT. Qualitative 
transformation of a country’s education system will increase total factor productivity and 
be advantageous for these countries. Another important component to break away from 
the MIT is specialization wherein gaining a greater degree of efficiency is possible by 
focusing on the production of a limited scope of goods. It will be beneficial for Russia to 
reach new foreign markets by developing and introducing new products as well as 
increasing their export sales by diversifying product lines. In addition, there may be 
some challanges in financing manufacturing in the countries stuck in the MIT. In this 
context, Russia facing the middle-income trap should expand the sources of funding and 
strengthen the financial infrastructures to promote growth.  

The immiserizing effects of economic growth in BRICS countries were investigated 
by using the data on gross fixed capital formation, labor force participation, real 
exchange rate, trade openness, and merchandise exports. The regression estimates of our 
study indicated that there is a statistically significant and negative relationship between 
per capita gross domestic product and gross fixed capital formation in Russia and China. 
The findings of the regressions indicate that the change in labor force participation rate 
affects the change in per capita income in the same direction in Brazil. However, this 
effect moves in the opposite direction in China and South Africa. Although the 
regression estimates reveal that there is a positive relationship between real exchange 
rate and per capita income in South Africa, the changes in real exchange rate in Russia 
create an effect on per capita income in the opposite direction. The findings of 
regression tests indicate that the relationship between trade openness and per capita 
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income in Brazil, Russia, China, and South Africa is significantly positive. Finally, 
empirical findings of our study reveal that merchandise exports have immisirezing 
effects in India and South Africa. The further studies investigating the causalities of 
negative relationship between the changes in the level of merchandise exports and the 
level of per capita gross domestic product in Russia and China will be worthwhile. 

The BRICS countries have gone through significant structural changes during the 
sample period selected for this study. Within the framework of the middle-income trap 
and immiserizing growth, future studies investigating the effects of these changes by 
using dynamic general equilibrium models will be complementary to this article. 
 
 
 
 
 

REFERENCES 

 

Agénor, P.R. (2017), “Caught in the Middle? The Economic of Middle-Income Traps,” 
Journal of Economic Surveys, 31(3), 771-791.  

Agénor, P.R. and O. Canuto (2015), “Middle-income Growth Traps,” Research in 
Economics, 6(4), 641-660.  

Aghion, P. and P. Bolton (1997), “A Theory of Trickle-Down Growth and Development,” 
Review of Economic Studies, 64(2), 151-172.  

Aiyar, S., R. Duval, D. Puy; Y. Wu and L. Zhang (2013), “Growth Slowdowns and The 
Middle-Income Trap,” IMF Working Paper No. WP/13/71, Washington: 
International Monetary Fund. 

Albuquerque, E.M. (2019), “Brazil and the Middle-Income Trap: Its Historical Roots,” 
Seoul Journal of Economics, 32(1), 23-62.   

Andreoni, A. and F. Tregenna (2020), “Escaping the Middle-Income Technology Trap: 
A Comparative Analysis of Industrial Policies in China, Brazil and South Africa,” 
Structural Change and Economic Dynamics, 54, 324-340. 

Andreoni, A. and F. Tregenna (2021), “The Middle-Income Trap and Premature 
Deindustrialization in South Africa,” in Andreoni, A., P.A. Mondliwa, S. Roberts 
and F. Tregenna (eds), Structurtural Transformation in South Africa: The 
Challenges of Inclusive Industrial Development in a Middle-Income Country, 
Oxford: Oxford University Press. 

Andrianjaka, R.R. and E. Rougier (2019), “What Difference Does It Make (To Be In 
The Middle-Incometrap)?: An Empirical Exploration of The Drivers of Growth 
Slowdowns,” Structural Change and Economic Dynamics, 51, 225-236.  

Awodumi, O.B. and A.O. Adewuyi (2020), “The Role of Non-Renewable Energy 
Consumption in Economic Growth and Carbon Emission: Evidence from Oil 
Producing Economies in Africa,” Energy Strategy Reviews, 27, 1-19.  

Barret, C.B. (1997), “Liberalization and Food Price Distributions: ARCH-M Evidence 



AN EMPIRICAL EVALUATION OF THE MIDDLE-INCOME TRAP AND IMMISERIZING GROWTH 21

from Madagascar,” Food Policy, 22, 155-173.  
______ (1998), “Immiserized Growth in Liberalized Agriculture,” World Development, 

26(5), 743-753. 
______ (1999). “Stochastic Food Prices and Slash-And-Burn Agriculture,” Environment 

and Development Economics, 4(2), 161-176.  
Barret, C.B. and M.R. Carter (1999), “Macroeconomically Coherent Agricultural Policy 

Reform in Africa,” in Paulson, J.A. (eds), African Economies in Transition, Volume 
2: The Reform Experience, London: Palgrave Macmillan.  

Barret, C.B. and P.A. Dorosh (1996), “Farmers Welfare and Changing Food Prices: 
Nonparametric Evidence from Rice in Madagascar,” American Journal of 
Agricultural Economics, 78(3), 656-669.  

Bhagwati, J. (1958), “Immiserizing Growth: A Geometrical Note,” Review of Economic 
Studies, 25(3), 201-205. 

Bhoi, B.K. (2019), “Can BRICS Countries Escape the Middle-Income Trap?” 
Macroeconomics and Finance in Emerging Market Economies, 12(3), 293-296.  

Bien, Y.H., Y.M. Su, Y.C. Wang; C.H. Chang and M.R. Zhang (2016), “Study on 
Dynamic Factors Striding Across the Middle Income: Trap-Transnational Empirical 
Analysis Based on Quartile Regression,” Journal of Statistics and Management 
Systems, 19(1), 107-118. 

Bond, S., A. Leblebicioglu and F. Schiantarelli (2010), “Capital Accumulation and 
Growth; A New Look at the Empirical Evidence,” Journal of Applied Econometrics, 
25, 1073-1099.  

Bozkurt, E., H. Sevinç and E. Çakmak (2016), “Middle-Income Trap: Panel Data 
Analysis on Upper Middle-Income Countries,” Ege Academic Review, 16(2), 
379-394. 

Brada, J.C. (2020), “The BRICS Then and Now - Some Lessons from History,” 
Japanese Journal of Comparative Economics, 57(1), 1-14.  

Bulman, D., M. Eden and H. Nguyen (2017), “Transitioning from Low-Income Growth 
to High Income Growth: Is There a Middle-Income Trap?” Journal of the Asia 
Pacific Economy, 22(1), 5-28. 

Cai, F. (2012), “Is there a Middle-income trap? Theories, Experiences and Relevance to 
China,” China and World Economy, 20(1), 49-61.  

Chesnokova, T. (2007), “Immiserizing Deindustrialization: A Dynamic Trade Model 
with Credit Constraints,” Journal of International Economics, 73, 407-420.  

Dao, M.Q. (2008), “The Impact of Investment Climate Indicators on Gross Capital 
Formation in Developing Countries,” Journal of Developing Areas, 42(1), 155-163.  

Dickey, D.A. and W.A. Fuller (1979), “Distribution of The Estimators for 
Autoregressive Time Series with A Unit Root,” Journal of the American Statistical 
Association, 74(366a), 427-431.  

______ (1981), “Likelihood Ratio Statistics for Autoregressive Time Series with a Unit 
Root,” Econometrica, 49(4), 1057-1072.  

Doner, R.F. and B.R. Schneider (2016), “The Middle-Income Trap: More Politics than 
Economics,” World Politics, 68(4), 608-644.  



SUDI APAK, HAŞMET SARIGÜL AND TUĞBA KOYUNCU ÇAKMAK 22

Eeckhout, J. and B. Jovanovic (2007), “Occupational Choice and Development,” NBER 
Working Paper No.13686, Cambridge, MA: National Bureau of Economic Research.  

Egawa, A. (2013), “Will Income Inequality Cause a Middle-Income Trap in Asia?” 
Bruegel Working Paper No.2013/06, Brussels: Bruegel. 

Eichengreen, B., D. Park and K. Shin (2011), “When Fast Growing Economies Slow 
Down: International Evidence and Implications for China,” NBER Working Paper 
No.16916, Cambridge, MA: National Bureau of Economic Research. 

______ (2014), “Growth Slowdowns Redux,” Japan and the World Economy, 32, 65-84.  
Ekren, N., M. Fındıkçı and K.H. Bildik (2020), “Alternative Analysis of 

Macroeconomic Performance With Per Capita Indicators,” Istanbul Commerce 
University Journal of Social Sciences, 19(37), 493-514. 

Elsenhans, H. and B. Salvatore (2017), BRICS or Bust? Escaping the Middle-Income 
Trap, Redwood City: Stanford University Press.   

Felipe, J., A. Abdon and U. Kumar (2012), “Tracking the Middle-Income Trap: What Is 
It, Who Is in It, And Why?” Levy Economics Institute Working Paper No.715, New 
York: Levy Economics Institute of Bard College. 

Finkelshtain, I. and J.A. Chalfant (1991), “Marketed Surplus Under Risk: Do Peasants 
Agree with Sandmo?” American Journal of Agricultural Economics, 73(3), 557-567.  

Garrett, G. (2004), “Globalization’s Missing Middle,” Foreign Affairs, 83, 84-96.  
Gilbert, J. and E. Tower (2002), “Protectionism, Labor Mobility, and Immiserizing 

Growth in Developing Economies,” Ecomonic Letters, 75(1), 135-140.  
Gill, I. and H. Kharas (2007), An East Asian Renaissance: Ideas for Economic Growth, 

Washington: World Bank Publications. 
Glawe, L. and H. Wagner (2020), “China in the Middle-income Trap?” China Economic 

Review, 60, 1-26.  
Hampel, F.R. (1974), “The Influence Curve and Its Role in Robust Estimation,” Journal 

of the American Statistical Association, 69, 383-393. 
Han, X. and S.J. Wei (2017), “Re-examining the Middle-incomeTrap Hypothesis 

(MITH): What to Reject and What to Revive?” Journal of International Money and 
Finance, 73, 41-61.  

Hartwell, C.A. (2018), “Old Wine and New Bottles: A Critical Appraisal of The 
Middle-Income Trap in BRICS Countries,” Russian Journal of Economics, 4, 
133-154.  

Hausmann, R., L. Pritchett and D. Rodrik (2005), “Growth Accelerations,” Journal of 
Economic Growth, 10, 303-329.  

Heylen, F., A. Hoebeeck and T. Buyse (2013), “Government Efficiency, Institutions, 
and the Effects of Fiscal Consolidation on Public Debt,” European Journal of 
Political Economy, 31, 40-59.  

Huber, P.J. (1964), “Robust Estimation of a Location Parameter,” Annals of 
Mathematical Statistics, 35(1), 73-101.  

Huber, P.J. (1973), “Robust Regression: Asymptotics, Conjectures and Monte Carlo,” 
Annals of Statistics, 1(5), 799-821.  

Im, F.G. and D. Rosenblatt (2013), “Middle-Income Traps - A Conceptual and 



AN EMPIRICAL EVALUATION OF THE MIDDLE-INCOME TRAP AND IMMISERIZING GROWTH 23

Empirical Survey,” Journal of International Commerce, Economics and Policy, 6(3), 
1-39.  

Imbs, J. and R. Wacziarg (2003), “Stages of Diversification,” American Economic 
Review, 93(1), 63-86.  

Jawaid, S.T., M.A. Qureshi and S. Ali (2021), “Does Immiserizing Growth Exist? 
Evidence From World’s Top Trading Nations,” Journal of Chinese Economic and 
Foreign Trade Studies, 14(2), 124-148.  

Johansen, S. (1991), “Estimation and Hypothesis Testing of Cointegration Vectors in 
Gaussian Vector Autoregressive Models,” Econometrica, 59(6), 1551-1580.  

Johansen, S. (1995), Likehood-Based Inference in Cointegrated Vector Autoregressive 
Models, Oxford: Oxford University Press.  

Johnson, H.G. (1967), “The Possibility of Income Losses from Increase Efficiency or 
Factor Accumulation in Presence of Tariffs,” Economic Journal, 77(305), 151-154.  

Karhan, G. (2019), “The Middle-Income Trap: Evidence for Fragile Five Economies,” 
Journal of the Human and Social Sciences Researches, 8(1), 332-344.  

Kochhar, K., U. Kumar, R. Rajan, A. Subramanian and I. Tokatlidis (2006), “India’s 
Pattern of Development: What Happened, What Follows?” Journal of Monetary 
Economics, 53(5), 981-1019.  

Kruger, A.O. (1998), “Why Trade Liberalization Is Good for Growth,” Economic 
Journal, 108, 1513-1522. 

Li, J. and Z. Huang (2019), “On the Way to Silk Road: Trade, Investment and Finance in 
Emerging Economies,” Emerging Markets Finance and Trade, 55(14), 3131-3133.  

Liang, K.Y. and S.L. Zeger (1986), “Longitudinal Data Analysis Using Generalized 
Linear Models,” Biometrika, 73(1), 13-22.  

Liu, X., S.S. Serger; U. Tagscherer and A.Y. Chang (2017), “Beyond Catch-Up: Can A 
New Innovation Policy Help China Overcome the Middle Income,” Science and 
Public Policy, 44(5), 656-669.  

Mackinnon, J., A.A. Haug and L. Michelis (1999), “Numerical Distribution Functions of 
Likelihood Ratio Tests for Cointegration,” Journal of Applied Econometrics, 14(5), 
563-577.  

Mainwaring, L. (1998), “Transfer in A North-South Growth Model,” Scottish Journal of 
Political Economy, 45(5), 592-603.  

Matsuyama, K. (1992), “Agricultural Productivity, Comparative Advantage, and 
Economic Growth,” Journal of Economic Theory, 58, 317-334.  

Meyer, D.F. and K.A. Sanusi (2019), “A Causality Analysis of the Relationships 
between Gross Fixed Capital Formation, Economic Growth and Employment in 
South Africa,” Studia Universitatis Babes-Bolyai Economica, 64(1), 33-44.  

Moreno-Dodson, B. and N. Bayraktar (2015), “Public Spending and Growth in an 
Economic and Monetary Union: The Case of West Africa,” World Bank MFM 
Discussion Paper No.6, Washington: World Bank. 

Mondal, D. (2015), “Private Provision of Public Good and Immiserizing Growth,” 
Social Choice and Welfare, 45(1), 29-49.  

Myant, M. (2018), “Dependent Capitalism and The Middle-Income Trap in Europe na 



SUDI APAK, HAŞMET SARIGÜL AND TUĞBA KOYUNCU ÇAKMAK 24

East Central Europe,” International Journal of Management and Economics, 54(4), 
291-303.  

Narayan, P.K. and S. Popp (2010), “A New Unit Root Test with Two Structural Breaks 
in Level and Slope at Unknown Time,” Journal of Applied Statistics, 37(9), 
1425-1438.  

Ohno, K. (2009), “Avoiding the Middle-Income Trap. Renovating Industrial Policy 
Formulation in Vietnam,” ASEAN Economic Bulletin, 26(1), 25-43. 

Perron, P. (1989), “The Great Crash, the Oil Price Shock and the Unit Root Hypothesis,” 
Econometrica, 57, 1361-1401.  

Pieterse, J.N. (2012), “Global Rebalancing: Crisis and the East-South Turn,” in Jan 
Pieterse, N. and J.T. Kim (eds), Globalization and Development in East Asia, 
Oxfordshire: Routledge.  

Prebisch, R. (1950), “The Economic Development of Latin America and Its Principal 
Problems,” United Nations Department of Economic Affairs, Economic Commission 
for Latin America (ECLA), New York.  

Pryor, F.L. (2007), “Immiserizing Growth as Seen by Bhagwati, Samuelson, and Others,” 
Journal of Economic Education, 38(2), 208-214.  

Robertson, P.E. and L. Ye. 2013. “On the Existence of a Middle-Income Trap,” 
University of Western Australia Economics Discussion Paper No.13/12, University 
of Western Australia, Crawley WA. 

Rodrik, D. (2008), “The Real Exchange Rate and Economic Growth,” Brookings Papers 
on Economic Activity, 2008(2), 365-412. 

Rodrik, D., A. Subramanian and F. Trebbi (2004), “Institutions Rule: The Primacy of 
Institutions Over Geography and Integration in Economic Development,” Journal of 
Economic Growth, 9, 131-165.  

Rousseeuw, P.J. and V.J. Yohai (1984), “Robust Regression by Mean of S-Estimators, 
Robust and Nonlinear Time Series Analysis,” in Franke, J., W. Härdle and D. Martin 
(eds), Robust and Nonlinear Time Series Analysis - Lecture Notes in Statistics, New 
York: Springer. 

Satti, S.L., M.S. Hassan, H. Mahmood and M. Shahbaz (2014), “Coal Consumption: An 
Alternate Energy Resource to Fuel Economic Growth in Pakistan,” Economic 
Modelling, 36, 282-287.  

Sawada, Y. (2009), “The Immiserizing Growth: An Empirical Evaluation,” Applied 
Economics, 41(3), 1613-1620.  

Siddiqui, K. (2016), “Will the Growth of the BRICS Cause a Shift in the Global Balance 
of Economic Power in the 21st Century?” International Journal of Political Economy, 
45, 315-338.  

Singer, H.W. (1950), “The Distributions of Gains Between Investing and Borrowing 
Countries,” American Economic Review, 40, 473-485. 

Shaffer, P., R. Kanbur and R. Sandbrook (2019), Immiserizing Growth: When Growth 
Fails the Poor, Oxford: Oxford University Press. 

Susanti, Y., H. Pratiwi, S. Sulistijowati and T. Liana (2014), “M Estimation, S 
Estimation, and MM Estimation in Robust Regression,” International Journal of 



AN EMPIRICAL EVALUATION OF THE MIDDLE-INCOME TRAP AND IMMISERIZING GROWTH 25

Pure and Applied Mathematics, 91(3), 349-360.   
Taşar, I., H.O. Ergür and Y. Özek (2020), “Is Middle Income Trap a Threat for BRICS 

Countries?’ Quantrade Journal of Complex Systems in Social Sciences, 2(1), 18-24. 
Tıraşoğlu, M. and F. Karasaç (2018), “Middle-Income Trap: An Empirical Review for 

E7 Countries Under Structural Breaks,” Journal of Academic Reviews, 13(2), 
337-361.  

Uneze, E. (2013), “The Relation Between Capital Formation and Economic Growth: 
Evidence from Sub-Saharan African Countries,” Journal of Economic Policy Reform, 
16(3), 272-286.  

Wacziarg, R. and K.H. Welch (2008), “Trade Liberalization and Growth: New 
Evidence,” World Bank Economic Review, 22(2), 187-231.  

Woo, W.T. (2012), “China Meets the Middle-Income Trap: The Large Potholes in the 
Road to Catching-Up,” Journal of Chinese Economic and Business Studies, 10(4), 
313-336.  

World Bank (2020), “New World Bank Country Classifications by Income Level: 
2020-2021,” Washington, DC: World Bank, available at https://blogs.worldbank.org/ 
opendata/new-world-bank-country-classifications-income-level-2021-2022, accessed 
on August 18, 2021. 

Wu, R., G. Yong and L. Wenjing (2017), “Trends of Natural Resource Footprints in The 
BRIC (Brazil, Russia, India and China) Countries,” Journal of Cleaner Production, 
142(2), 775-782.  

Yakovlev, A. (2017), “Demand for Skills and Training, Middle Income Trap and 
Prospects of Catch-Up Development in Russia,” Journal of the New Economic 
Association, 36(4), 166-173. 

Yurchenko, K.P. and I.N. Savelyeva (2019), “The Trajectories of Macroeconomic 
Policy Under the Middle-Income Trap,” Journal of New Economy, 20(5), 23-41.  

Zaman, K., B.M. Al-Ghazali, A. Khan, A.B. Rosman, S.S. Sriyanto, S.S. Hishan and Z. 
Abu Bakar (2020), “Pooled Mean Group Estimation for Growth, Inequality, and 
Poverty Triangle: Evidence from 124 Countries,” Journal of Poverty, 24(3), 
222-240.  

Zhang, L., H. Yi; R. Luo, C. Liu and S. Rozelle (2013), “The Human Capital Roots of 
the Middle-Income Trap: The Case of China,” Agricultural Economics, 44, 151-162.  

Zivot, E. and D.W.K. Andrews (1992), “Further Evidence on The Great Crash, the 
Oil-Price Shock, and the Unit-Root Hypothesis,” Journal of Business and Economic 
Statistics, 10(3), 251-270. 

 
 
Mailing Address: Haşmet Sarıgül, Istanbul Esenyurt University, Faculty of Business and 
Management Sciences, Department of International Trade and Finance, Zafer Mah. Adile 
Naşit Bulv. No:1 Esenyurt İstanbul, Turkey, E-mail: hasmetsarigul@esenyurt.edu.tr. 
 

Received November 17, 2021, Accepted September 08, 2023. 


