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ABSTRACT 
 

The last few decades have witnessed a notable increase in the engagement of developing 

countries in global trade, coinciding with rapid economic growth and widespread poverty 

reduction. However, there is still much debate on the role of trade openness in growth and the 

channels through which trade impacts on poverty and inequality. This thesis aims to 

contribute to this debate by focusing on four selected themes.  

Following the introductory chapter that provides the context within which the four 

chapters fit in the relevant literature, Chapter 2 examines the role of openness in the growth-

poverty nexus. The standard trade theory postulates that trade openness contributes to poverty 

alleviation directly by changing factor proportions of production in line with a country’s 

comparative advantage and indirectly through the trickle-down effect of growth. However, 

the findings of the available multi-country studies are supportive only of the indirect effect of 

openness on poverty reduction. This study is motivated by the concern that these studies have 

failed to detect the effectiveness of the factor proportion channel due to the limitations of the 

commonly used measure of trade openness, the trade-to-GDP ratio. Using a newly 

constructed index of price convergence, I find that trade openness has a direct impact on 

poverty reduction, and the impact is greater for countries with more open trade regimes. 

Chapter 3 investigates the role of openness to trade in shaping the relationship 

between structural transformation and income inequality. While there is a vast literature on 

the relationship between growth and income distribution, the important issue of how global 

economic integration impacts on this relationship through structural changes in the economy 

has received only scant attention in the empirical growth literature. This study aims to fill this 

research gap through a multi-country panel data analysis covering 48 countries over the 

period 1960-2010. The results indicate that the movement of workers to manufacturing 

unambiguously reduces income inequality. In addition, the inequality-reducing impact of 
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manufacturing-led structural transformation is larger for countries with more open trade 

regimes. 

Chapter 4 examines whether the policy emphasis on the share of domestic value 

added (‘value added ratio’) of exports is consistent with the objective of achieving economic 

development through export-oriented development strategy through a case study of the 

manufacturing industry in Thailand. An input-output analysis is undertaken with emphasis on 

employment generation, poverty alleviation and achieving income equality over the period 

from 1990 to 2010, when joining global production networks was the prime mover of export-

oriented industrialisation in the country. The findings do not support the widely shared view 

among policy makers in developing countries that industries with high value added ratio have 

greater potential to create export-induced employment. 

Chapter 5 examines societal tolerance for inequality in the process of economic 

development. Political conflict and societal perception of inequality are used as alternative 

measures of tolerance for inequality. The results suggest that perception of inequality remains 

positive at the early stage of economic development, when inequality is increasing, and then 

tends to turn negative. The estimation using the incidence of political conflict as a dependent 

variable provides a consistent result. 

The approach of the four chapters is empirical in nature and is based on panel data 

drawn from various sources covering a number of countries at varying stages of development 

and applying state-of-the-art econometric techniques. Model specification in each chapter is 

informed by the relevant theory, and the findings are discussed in comparison with that of the 

previous studies. 
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Chapter 1 

 

Introduction 
 

1.1. Introduction 

The past few decades have been a remarkable period in which developing countries have 

increasingly integrated into the world economy. However, the manner in which trade 

openness affects growth, poverty, and inequality remains a subject of controversy. This thesis 

aims to revisit this on-going debate by focusing on four selected themes. This introductory 

chapter seeks to introduce these themes and to place them in the context of the broader 

literature on trade and development and the related policy debate.  

 

1.2. Stage of debate 

Does trade openness lead to faster economic growth? Is the effect of trade reform 

heterogeneous across countries? If so, what might be the impacts on poverty and income 

inequality? These questions have been of interest to economists for decades, and they have 

tried to provide evidence using a variety of approaches. This section provides a brief account 

of the evolving views on these issues.  

 In the immediate aftermath of World War II, the dominant view among economists 

and policymakers was to promote industrialisation by adopting import substitution (IS)—that 

is, the promotion of specific industries through a combination of protection and incentives, 

with state-owned enterprises playing a key role side-by-side with private enterprises. Leaders 

of developing countries at the time were impressed by the experiences of the Soviet Union 

and China in achieving high economic growth and a high degree of industrialisation under 

central planning within an autarkic trade policy regime. The push to industrialise the 

economy through an inward-looking strategy was further elevated by the stark differences in 
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per capita income between developed and developing countries after the war and by the 

excessive reliance of developing countries on primary commodities (Baldwin, 2004; 

Hirschman, 1958; Findlay & Jones, 2001; Panagariya, 2019). 

 The use of tariff and non-tariff barriers to protect domestic industry was justified by 

the infant industry argument. This economic rationale called for the temporary protection of 

nascent industries from competition with established and well-endowed foreign industries. 

Early proponents of this view include Alexander Hamilton, Friedrich List, and John Stuart 

Mill (Kemp, 1960; Melitz, 2005). The period from the 1950s saw a revival of this argument 

as import substitution was well received by the first generation of development economists 

such as Han Singer, Paul Rosenstein-Rodan, Ragnar Nurkse, and Raul Prebisch (Meier, 2004; 

Ray, 2007). It was widely held that a reliable path to economic development came about 

through domestic production and not through trade. As such, controls over foreign trade were 

the main policy instrument for industrialisation.  

However, from about the early 1970s, there was a decisive shift in development 

thinking away from state-led import substitution to export orientation with the private sector 

playing a pivotal role in some countries. Developing countries that first began to reorient 

their trade regimes towards export orientation were Taiwan, Singapore, and South Korea. All 

these countries undertook periodic attempts to liberalise their economies by eliminating bias 

against export and abolishing multiple exchange rate systems. Currency devaluation further 

assisted in accelerating the export of manufactured products. Alongside them, Hong Kong 

had long pursued open trade and investment policies. The results of such a regime shift 

among East Asian economies were spectacular. These newly industrialised economies 

(NIEs), or the so-called ‘four Asian tigers’, achieved rapid economic growth throughout the 

following decades and eventually joined the club of high-income countries. More 

importantly, the period of sustained economic growth was characterised by poverty 
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reduction. Interestingly, economic growth was not accompanied by a rise in income 

inequality as postulated by the Kuznets hypothesis (Kuznets, 1955). This was because of their 

fairly equal income distribution at the beginning of the reform and the very nature of export-

propelled economic growth in labour-surplus economies that lifted living standard through 

employment generation in rapidly expanding labour-intensive manufacturing (Little, 

Scitovsky, & Scott, 1970; Rani, 1995; Perkins, 2013).  

From the 1950s to the early 1980s, most developing countries, except those in the Far 

East, continued to follow the path of industrialisation through import substitution. These 

countries used an extensive array of trade restrictions, not only tariffs, but also import quotas, 

licenses, and multiple exchange rates (Krueger, 1984; Wade, 2018). However, the economic 

benefits of this were short-lived. Their economic performances were relatively poor in 

comparison with those countries that shifted their trade and investment regime towards export 

orientation. One of the key reasons was that, in general, import substitution distorts economic 

incentives towards high-cost, inefficient activities. A further reason is that growth prospect 

was also constrained by domestic demand. As noted by Bhagwati and Srinivasan (1975), 

India’s foreign trade policy led to a wasteful misallocation of resources, which was 

accentuated by the under-utilisation of investment within these industries. Moreover, it turned 

out that, given a relatively low quality, or even unavailability, of capital goods in developing 

countries, the newly established industries had to rely on intermediate inputs from other 

countries. This means that these economies pursuing import substitution ended up with 

increased reliance on imports in sharp contrast to the original expectations. As a result, 

foreign exchange reserves were quickly used up, as export earnings were not sufficient to 

finance imports. Together with this balance of payment crises, the debt crisis of 1982 led 

many governments to reassess their development strategy and gradually embrace outward-



4 

 

oriented policies. A wave of trade reforms across developing countries did not occur until the 

late 1980s and early 1990s. 

This swinging of the pendulum towards export orientation was reinforced by a 

number of multi-country research projects in the 1970s, sponsored by the Organisation for 

Economic Co-operation and Development (OECD), the National Bureau of Economic 

Research (NBER), and the World Bank (Balassa, 1982; Bhagwati, 1978; Krueger, 1978; 

Little, et al., 1970). The purpose of these studies was to provide an in-depth analysis of the 

development experiences of a number of developing countries with a focus on trade policy. 

By gathering the available empirical evidence across countries, these large-scale studies 

strengthened the case for outward orientation over import substitution. 

From around the 1980s, export orientation was an accepted component of aid 

conditionality of the World Bank, the International Monetary Fund (IMF), and other donors. 

This ideological orientation later became an integral part of the economic policy prescriptions 

commonly known as ‘the Washington Consensus’ (Williamson, 2000). Several developing 

countries, such as China and many countries in the former Soviet Union, adopted more liberal 

trade policies in exchange for loans from these international organisations. Together with the 

advent of the World Trade Organisation (WTO) in the mid-1990s, the developing world 

today is more open to trade and investment than at any other time since World War II 

(Panagariya, 2019). 

Owing to rapid advancements in production technology, a reduction in transportation 

and communication costs, and liberalisation policy reforms, global production sharing 

(GPS)—cross-border dispersion of production processes within vertically integrated global 

industries—has emerged as an increasingly important feature of economic globalisation since 

the early 1990s. This has resulted in an increase in trade in intermediate goods across borders 

and final assembly activities within production networks (Feenstra, 1998). GPS has been a 
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prime driver of export dynamism in China and other high-performing East Asian countries. 

The knock-on effects of this phenomenon are rapid economic growth and employment 

creation, resulting in an unprecedented reduction in poverty (Antràs, 2016; Athukorala, 2014; 

Helpman, 2011; Ponte, Gereffi, & Raj-Reichert, 2019). 

Extensive research and the experiences of developing countries have paved the way 

for export orientation to become the orthodoxy of development policy. This conventional 

wisdom has met with much controversy, however. The experiences of highly successful East 

Asian countries have been interpreted by a group of scholars, commonly known as the 

revisionists, as being the result of industrial policy and selective protection instead of 

economic liberalism (Amsden, 1989; Chang, 1993; Rodrik, 1995; Wade, 1990). The well-

known metaphors are ‘getting prices wrong’ and ‘picking winners’. This contentious view 

has resulted in a growing literature on industrial policy in recent years (Chang & Andreoni, 

2020; Lane, 2020; Studwell, 2014). The debate is still far from settled despite a thorough 

examination by several authors with a pro-free-trade view (Bhagwati, 2004; Lall, 1996; 

Panagariya, 2019; Tsai, 1999). 

To evaluate the impact of a country’s trade policy on its economic performance and 

developmental outcomes, cross-country regression is a common approach. An early set of 

studies (e.g., Dollar, 1992; Edwards, 1998; Frankel & Romer, 1999; Sachs & Warner, 1995) 

finds support for the proposition that trade openness is associated with economic growth. 

These papers received several critiques, especially on the measurement of trade openness and 

econometric approaches used to examine the relationship between trade openness and 

economic growth. As such, Rodrik and Rodríquez (2001) conclude that the search for such a 

relationship is futile. Two decades have elapsed since these early empirical studies were 

subject to critique. With increased availability of data in developing countries and 

sophisticated econometric techniques, recent findings of how liberalisation affects 
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development outcomes are still somewhat favourable (Estevadeordal & Taylor, 2013; 

Goldberg & Pavcnik, 2016; Winters, McCulloch, & McKay, 2004). Yet, a commonly shared 

view arising from these empirical studies is that, despite an aggregate benefit of trade on 

income, trade can either improve or worsen the distribution of income (Antràs, de Gortari, & 

Iskhoki, 2017; Goldberg & Pavcnik, 2007). This is because the effects of trade policy can 

vary across industries, regions, and skills (Ahsan & Chatterjee, 2017; Hakobyan & McLaren, 

2016; Kovak, 2013; Topalova, 2010). These findings have important implication for 

broadening our understanding of how those who are left behind in the process of economic 

development perceive, and respond to, such uneven developmental outcomes. 

 Widening economic inequality creates grievances and triggers a demand for 

redistributive policies. In democratic societies, people have a wide range of options to voice 

their desires and express their concerns. This can be seen from the global rise of authoritarian 

populism, nationalism, and illiberalism in the past decade. The recent backlash can be seen in 

the twin convulsions of 2016: Donald Trump winning the US presidential election and the 

UK referendum on leaving the EU. As noted by political scientists, this surge of authoritarian 

populism across Europe and the United States can undermine democracies and liberal values 

around the world (Diamond, 2019; Fukuyama, 2018). Discontent with uneven economic 

development can also develop into collective political action such as nonviolent uprisings, 

demonstrations, and violent conflicts. A recent example is the wave of global protests that 

erupted in 2019 around the world such as Chile and Lebanon. Even though it is difficult to 

pin down the roots of such protests, many consider that rising inequality could have played a 

role in this (Baldwin, 2019; Karakaya, 2016; Rodrik, 2012; Solt, 2015). Apart from other 

contributors to inequality, international trade raises fairness concerns, and lies at the centre of 

political debate (Rodrik, 2018). These global currents bring the issue of social reaction 
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towards development progress, in the age of economic globalisation to the forefront of the 

development policy debate. 

With the ongoing debates and inconclusive evidence, the interrelationship between 

trade, growth, and equity deserves re-examination with new data using refined methodology. 

 

1.3. Key research questions, methods, and results 

This thesis consists of six chapters. After this introductory chapter, chapter two examines the 

impact of trade openness on the relationship between growth and poverty. The standard trade 

theory postulates that trade openness reduces poverty directly by changing the factor 

proportion of production (the factor proportion effect) and indirectly through economic 

growth (the pull-up effect). The factor proportion effect suggests that trade liberalisation in 

the poor countries will enable greater specialisation in labour-intensive production. This then 

increases the demand for unskilled labour, resulting in higher unskilled wages after the 

surplus labour pool has been depleted. The pull-up effect states that trade promotes growth, 

and that growth reduces poverty. 

The findings of a series of detailed country studies are consistent with both postulates. 

Recent multi-country econometric studies, which use the trade-to-GDP ratio as the measure 

of trade openness, have only found evidence in support of the growth effect on poverty. The 

hypothesis of this chapter is this finding reflects the limitations of the openness measure 

commonly used in these studies. Using a newly constructed index of trade openness, which I 

have dubbed the ‘price convergence index’, PCI, I find a significant direct effect of openness 

on poverty reduction. Moreover, the poverty-reducing impact of a given rate of growth is 

greater for countries with more open trade regimes. These findings withstand an inclusion of 

relevant explanatory variables, different estimators, and different poverty lines. 
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Chapter three examines how trade openness impacts on the implications of structural 

transformation in the process of economic growth on income inequality. Following the 

pioneering work of Kuznets (1955), the relationship between economic growth and income 

inequality has spawned debate in development policy circles. A dominant view is that income 

inequality first rises and then falls with economic growth—commonly known as the ‘Kuznets 

hypothesis.’ However, traditional empirical studies have tested this hypothesis by focusing on 

the relationship between GDP per capita and income inequality, both of which measure the 

outcomes of the process of economic transition, ignoring the underlying process (Anand & 

Kanbur, 1993). Recent papers by Angeles (2010) and Baymul and Sen (2020) deserve 

attention since they focus on a shift in sectoral employment away from the agricultural sector, 

which is a superior manifestation of structural transformation in line with the Kuznets 

hypothesis. Their key finding is that the movement of workers to manufacturing 

unambiguously decreases income inequality, irrespective of the stage of structural 

transformation. Also, the movement of workers into services increases inequality at an early 

stage of structural transformation and reduces inequality at a later stage.  

The purpose of this chapter is to add an important dimension to this literature by 

examining the impact of openness to trade on the postulated patterns of labour reallocation 

among sectors by using a new multi-country panel dataset put together with scattered sources 

covering 48 countries from the period of 1960 to 2010. The results suggest that an increase in 

the share of employment in manufacturing reduces income inequality, regardless of the stages 

of economic development, and that the effect is significantly greater for countries with more 

open trade regimes. The results are robust to different estimators and the inclusion of relevant 

explanatory variables such as government expenditure and human capital.  

Chapter four explores the emphasis on the share of domestic value added (‘value 

added ratio’) in exports as a policy guidance to promote industrialisation, with emphasis on 
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the implications of this practice for employment generation and poverty reduction, in a 

context where global production sharing has become a key driver of export-oriented 

industrialisation. Global production sharing—the breakup of the production process of a 

given product into vertically separated stages/tasks carried out in several countries—opens up 

opportunities for a given country to specialise at a given slice/task of the production process 

depending on its relative cost advantage, instead of producing the product entirely within the 

national boundaries (Antràs, 2016; Feenstra, 1998; Jones, 2000; Jones & Kierzkowski, 2004). 

Greater participation in GPS has naturally led to a decline in value added ratio associated 

with tasks undertaken in a given country within a production network simply because GPS 

essentially means disintegration of the value-adding process of a given end product among 

many countries. Policymakers in developing countries are worrying about this trend and seek 

to increase value added ratio (Dollar, Khan, & Pei, 2019). This study examines the 

appropriateness of value added ratio as a policy criterion drawing on the experience of 

Thailand’s export-oriented industrialisation through global production sharing. Thailand 

provides an excellent case study of this subject at hand given the role of GPS in export-

oriented industrialisation and the availability of data covering a period of sufficient length for 

the empirical analysis. I test this hypothesis by examining the relationship between value 

added ratio and three export performance indicators by applying the input-output technique to 

the input-output tables of Thailand covering 74 manufacturing sectors for 1990, 1995, 2000, 

2005 and 2010.  

The results suggest that there is no statistically significant relationship between value 

added ratio and export-induced employment. This implies that the findings do not support the 

widely shared view that industries characterised by higher value added ratio have the 

potential to make a greater contribution to employment creation than those characterised by 

low value added ratio. In addition, value added ratio is negatively associated with labour 
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share of income and wage to profit ratio. The findings also suggest that participation in the 

global production networks is associated with an increase in export-induced employment. 

The upshot is that an emphasis on value added ratio, which is currently adopted across 

several developing countries, could run counter to the objective of achieving economic 

growth and employment generation through participation in GPS. 

Chapter five deals with the tolerance for income inequality in the process of economic 

growth. As a country develops, inequality can emerge because income and wealth are not 

distributed equally. This creates both winners and losers throughout the course of a country’s 

economic development. Following the publication of Capital in the Twenty-First Century by 

Piketty (2014), economic inequality has been at the forefront of development policy debates. 

However, issues related to how the losers from this development process perceive inequality, 

and why the degree of tolerance for inequality varies among countries, remain unexplained. 

This chapter fills this gap by developing an analytical framework by drawing on Hirschman 

(1973) and applying this framework to a new multi-country panel dataset putting together 

several sources to investigate the inequality-tolerance nexus. 

I use two measures of tolerance for inequality: societal perception of inequality and 

the incidence of political conflict. The results indicate that the societal perception of 

inequality remains positive at the early stage of economic development when inequality is 

rising, after which it then turns negative. The findings also suggest that the incidence of 

political conflict follows a U-shaped pattern with the likelihood of political conflict first 

decreasing and then increasing with income inequality. It is also found that tolerance for 

inequality is larger for democratic countries. The results are robust to different estimators and 

the inclusion of relevant explanatory variables. 
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The four core chapters are written in the form of self-contained articles. The key 

findings and suggestions for future research are discussed in the concluding paragraph of 

each chapter. The final chapter, Chapter 6, concludes.
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Chapter 2 

 

Openness and the growth-poverty nexus: 

Reappraisal with a new openness indicator 
 

Abstract 

The standard trade theory postulates that trade openness contributes to poverty alleviation 

directly by changing factor proportions of production in line with a country’s comparative 

advantage and indirectly through the trickle-down effect of growth. The findings of in-depth 

country case studies and the outcomes of trade liberalisation episodes in some developing 

countries are consistent with this postulate. However, the findings of the available multi-

country studies, which commonly use the trade-to-GDP ratio as the measure of trade 

openness, have failed to find a direct effect of trade openness on poverty over and above the 

growth-poverty nexus. This chapter is motivated by the concern that the failure of these 

studies to detect the effectiveness of the factor proportion channel could be because of the 

limitations of the commonly used measure of trade openness, the trade-to-GDP ratio. Using a 

newly constructed index of trade openness, which I dub ‘the price convergence index’ (PCI), 

I find significant direct effect of openness on poverty reduction. The results also suggest that 

the impact of growth on poverty is greater for countries with more open trade regimes. The 

standard measure of trade openness fails to capture the power of trade openness in poverty 

reduction.  
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2.1. Introduction 

The last few decades have witnessed a notable increase in the share of developing countries 

in global trade, coinciding with rapid economic growth and widespread poverty reduction, 

notably in China and India. In this chapter, I ask one main question: How does trade openness 

promote economic growth and its poverty reduction impact? 

The standard trade theory postulates that opening up to trade reduces poverty in 

developing countries through both an indirect effect on economic growth (the ‘pull-up’ 

effect) and by increasing the poverty impact of a given rate of growth through changes in the 

employment intensity of growth. The latter effect operates through changing factor 

proportion of production, which in a labour-abundant country means shifting resources 

towards labour-intensive production (the ‘factor proportion’ effect).  

The early comparative country studies of the developmental outcome of trade policy 

regime shifts in developing countries from import substitution to export orientation are 

generally consistent with both postulates (Balassa, 1982; Bhagwati, 1978; Krueger, 1978; 

Kuo, Ranis, & Fei, 1981; Lal & Myint, 1996; Little, Scitovsky, & Scott, 1970). Also, a 

comparison of more recent evidence on the poverty reduction outcome of trade policy reform 

episodes in some developing countries is consistent with these postulates.1 

However, recent multi-county econometric studies on the growth-poverty nexus have 

provided evidence that only supports the pull-up effect (Aisbett, Harrison, & Zwane, 2008; 

Dollar & Kraay, 2002, 2004; Dollar, Kleineberg, & Kraay, 2016; Roemer & Gugerty, 1997).2 

The impact of trade openness on poverty, therefore, remains the subject of considerable 

controversy. For instance, Winters, McCulloch, and McKay (2004) and Winters and 

 
1 The most conspicuous examples are China and India. Both countries have experienced rapid growth and 

poverty reduction in the past few decades. However, poverty rate has fallen much faster in China compared to 

India. There is ample evidence that China is more open to foreign trade and investment compared to India 

(Bhagwati & Panagariya, 2013; Ghosh, 2010; Joshi, 2017; Panagariya, 2019; Ravallion, 2011). 
2 For a survey on this literature, see Bhagwati & Srinivasan (2002), Goldberg & Pavcnik (2016), Panagariya 

(2019), Winters & Martuscelli (2014), Winters, McCulloch, & McKay (2004). 
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Martuscelli (2014) conclude that ‘there can be no simple general conclusion about the 

relationship between trade liberalisation and poverty.’ 

This chapter is motivated by the concern that the failure of these previous studies to 

detect a systematic relationship between openness and poverty could have been because of 

the limitations of the standard measure of trade openness, the trade-to-GDP ratio. This 

openness indicator, however, not only captures changes in trade policy, but also other policy 

actions along with a variety of other factors unrelated to trade openness such as the country 

size, population, technological change, changing trade patterns, and income growth. I address 

this issue by first constructing a new index of trade openness that captures the convergence of 

the prices of tradable goods among countries, drawing on research by Jeffrey Williamson and 

his co-researchers (e.g., Williamson, 2002; O’ Rourke & Williamson, 1994, 2002) on relative 

price movement of traded goods in the context of economic globalisation. The key notion of 

this index, which I dub the ‘price convergence index’ (PCI), is that after allowing for 

transport costs, the degree of price convergence of tradable goods across countries over time 

is an irrefutable evidence of greater global economic integration. I undertake empirical 

analysis using a new multi-country panel dataset put together from various sources to 

examine the trade-growth-poverty nexus using the standard growth regression model. The 

analysis covers 123 countries from 1970 to 2017. 

The results suggest that, when the new measure of trade openness is used, there is a 

statistically significant negative relationship between openness and poverty, after controlling 

for economic growth and other relevant control variables. At the same time, the coefficient of 

the interaction term between growth and openness is negative and statistically significant. 

The poverty reduction impact of a given rate of economic growth is 0.3% larger in open 

economies. The findings are robust to alternative measures of poverty, the inclusion of a set 
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of relevant explanatory variables, and estimation of the model for subsamples of countries 

and for different periods. 

The chapter is structured as follows: Section 2.2 sets out the conceptual framework of 

the poverty-growth nexus with emphasis on the role of trade openness. Sector 2.3 explains 

the new measure of trade openness. Sector 2.4 discusses the model, estimation method, and 

data compilation. Sector 2.5 reports the results. Sector 2.6 summarises the key findings with 

suggestions for further research. 

 

2.2. Conceptual framework 

According to the mainstream trade theory, trade openness can reduce poverty directly 

through the factor proportion effect and indirectly through the growth effect. 

 The Stolper and Samuelson theorem postulates that liberalisation in the poor countries 

promotes labour-intensive production, resulting in an increase in the demand for unskilled 

labour (Stolper & Samuelson, 1941). Since labour is the only resource owned by the poor, the 

creation of employment injects income to the poor, even if wages do not initially increase 

under ‘surplus labour’ conditions at the early stages of economic growth (Lewis, 1954). Put 

simply, employment creation is a sure-fire way to reduce poverty because labour is generally 

the only resource the poor possess. In addition, in the process of growth and structural 

transformation of the economy, wages begin to increase after the pool of surplus labour is 

fully absorbed in the modern sector. This process, facilitated by trade openness, further 

augments the poverty reduction effect of economic growth. 

Trade can also affect poverty through the pull-up effect of growth. The basic notion is 

that openness contributes to growth, and that growth reduces poverty in a number of ways 

(Bhagwati, 1988; Findlay, 1984). Export earnings can relax balance of payment constraint. 

This allows the economy to access imported capital goods and machinery and essential 
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intermediate inputs, enabling an expansion of the manufacturing sector. Global market 

penetration enables domestic production to gain scale economies without being constrained 

by the size of the national economy. Moreover, openness increases the exposure of the 

domestic economy to international competition and diffuses international knowledge and 

foreign technology, resulting in higher productivity. Through these channels, growth is 

expected to trickle down to the poor, for a given level of income distribution (Ahluwalia, 

1976b; Ahluwalia, Carter, & Chenery, 1979; Deininger & Squire, 1996; Fields, 1980, 1989).   

The findings of a series of in-depth comparative country studies are consistent with 

both postulates. A pioneering study of trade policy and industrialisation in developing 

countries was conducted by Little et al. (1970) under the auspices of the Organisation for 

Economic Cooperation and Development (OECD).3 The key message of this study, which 

sets the stage for the subsequent ideological shift from import-substitution to export-oriented 

industrialisation strategy, was that redressing policy bias against exporting promotes greater 

efficiency in the use of resources and generates higher levels of employment, and paving the 

way for later growth with equitable distribution of income. After this, the National Bureau of 

Economic Research (NBER) sponsored a multi-country comparative study of 10 countries 4 

on economic development and trade, directed by Anne Krueger and Jagdish Bhagwati. One 

of the most striking finding of this study is that ‘employment growth is more rapid under… 

liberalised regimes.’ (Krueger, 1978, p. 257, emphasis added). 

Other subsequent comparative studies have also come up with similar inferences 

(Balassa, 1982; Lal & Myint, 1996; Papageorgiou, Choksi, & Michaely, 1990). For instance, 

Krueger (1983, p. 186) notes that ‘there are gains to be had in resource allocation and 

employment from shifting to an outer-oriented trade strategy…[T]he large potential gains in 

 
3 These countries are Argentina, Brazil, India, Mexico, Pakistan, the Philippines, and Taiwan. 
4 Brazil, Chile, Colombia, Egypt, Ghana, India, Israel, Philippines, South Korea, and Turkey. 
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real income, growth rates, employment, and income distribution are attainable largely 

through an outer-oriented trade strategy that would result in increased exports of 

manufactures to developed countries under fairly uniform incentives.’ Lal and Myint (1996, 

p. 395) emphasise that ‘the most important aspect of policy was the trade regime, with better 

growth performance under outward orientation…[and]…growth is found to trickle down to 

the poor, resulting in the alleviation of mass poverty.’  

There has been a notable shift in the approach of empirical studies on growth and 

poverty from the conventional in-depth studies of individual countries to cross-country 

econometric analysis from the early 1990.5 These studies, which essentially aim to measure 

the ‘average’ relationship applicable to a diverse group of countries under study, also find 

evidence in support of the growth effect on poverty. These studies are at best inconclusive as 

to whether this relationship is conditioned by the degree of openness to trade. Dollar and 

Kraay (2002) examine the relationship between growth and poverty from a large cross-

country data set. This study finds that the share of income of the poor significantly increases 

with the rise of the average income of these countries, but the interaction of the openness 

measures with real GDP per capita is not statistically significant. In their subsequent work, 

Dollar and Kraay (2004) infer that openness (measured as trade-to-GDP ratio) affects poverty 

(measured as the average income of the bottom quintile) entirely through the effect of overall 

economic growth.  

Aisbett, Harrison, and Zwane (2008) examine this relationship using different 

measures of poverty and openness. The results show a positive but insignificant relationship 

between openness and poverty reduction using instrumental variable estimation. Relying on 

the same methodology but with more updated data on poverty, Mitra (2016) finds similar 

 
5 For recent region case studies, see Arndt, McKay, & Tarp (2016), McKay (2013), Nayyar (2019), Warr 

(2006). 
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results. Despite continuing controversies over methodology and the measurement of 

openness, several studies reach a similar conclusion that openness does not affect the income 

of the poor beyond the effect on average per capita income growth (Dollar & Kraay, 2002; 

Edwards, 1993, 1997; Ghura et al., 2000; Roemer & Gugerty, 1997).6 

Instead of focusing on income and poverty at the aggregate (countrywide) level, 

several recent studies have used the micro-level data to examine the openness-poverty 

nexus.7 For instance, Topalova (2007, 2010) investigates the relative effects of trade 

liberalisation on poverty reduction in India at district level using a difference-in-difference 

approach. The key result is that, in rural India, districts that were more exposed to trade 

liberalisation have had slower progress in poverty reduction. Kis-Katos and Sparrow (2015) 

also examine the effects of trade liberalisation in Indonesia. They find that districts with a 

greater exposure to input tariff liberalisation experience faster poverty reduction.  

Overall, the evidence of the direct effect of openness on poverty is mixed. At a macro 

level, a clear pattern emerges with a few exceptions that there is no systematic impact of 

trade openness on the income of the poor beyond the aggregate economic growth. At a micro 

level, however, there seems to be a direct impact of liberalisation on the poor. In his recent 

work, Panagariya (2019, p. 141) concludes that ‘studies that directly link trade openness and 

poverty alleviation are limited and less conclusive largely because the sample of countries for 

which high-quality evidence on poverty is available remains small.’ However, Panagariya has 

not paid attention to the possibility that findings of these studies might have been conditioned 

by the well-known limitations of the trade-to-GDP ratio commonly used as the sole measure 

of trade openness in these studies. 

 
6 Some studies find a direct impact of openness on poverty reduction (e.g., Tsai & Huang (2007) and White & 

Anderson (2001)). 
7 See Autor, Dorn, & Hanson (2013), Castilho, Menéndez, & Sztulman (2012), Durongkaveroj & Ryu (2019), 

Hakobyan & McLaren (2016), McCaig (2011). 
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The use of the trade-to-GDP ratio as an indicator of trade openness is highly 

debatable. Changes in trade ratio can capture an increase in imports and/or exports driven by 

other factors such as the country size, geography, population, capital accumulation, 

technological change, and change in terms of trade, all of which have little to do with more 

liberal trade policies (Berg & Krueger, 2003; O’Rourke & Williamson, 2002; Williamson, 

2014). Dollar and Kraay (2004) argue that the change rather than the level of trade-to-GDP 

ratio is not contaminated by geography, nor by other unobserved country characteristics. 

However, this reasoning is valid only if all unobservable country characteristics remain 

unchanged over time (Birdsall & Hamoudi, 2002). For instance, change in the terms of trade 

can impact on trade share regardless of the openness of the trade regime. Moreover, since 

policy makers cannot control the level of trade driven by the ongoing process of global 

economic integration, trade share may have little to do with trade policy. In addition, there is 

strong empirical evidence that changes in trade-to-GDP ratio is significantly driven by 

changes in GDP per se (Fuji, 2019). 

Finally, the trade share is susceptible to a country’s engagement in global production 

sharing (GPS), the cross-border dispersion of production processes within vertically 

integrated global industries. This process, which has been the prime mover of the rapid 

growth of manufacturing exports in a number of developing countries in recent years (Antràs, 

2016; Athukorala, 2014; Timmer et al., 2014), naturally involves spreading of total value 

addition of a given product among a number of countries. This implies that the value added 

share of recorded exports from a given country tends to decline with the deepening of its 

involvement in global production networks. While GDP is measured in value added terms, 

trade is measured in gross terms, thus resulting in inflated trade values relative to GDP.8 

 
8 There are also several countries that have embarked on liberalisations reforms only recently, but with trade-to-

GDP ratio greater than one (e.g., Botswana, Lesotho, Mauritius, and Namibia). This is presumably because of 

two reasons: First, these countries are engaged in export processing activities with low value added ratio, and 

second, and perhaps more importantly, at the initial stages of economic growth significant share of national 
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When the manufacturing sector of a country is well integrated within global production 

networks, the trade-to-GDP ratio can be artificially high even though export production 

involves adding small amounts of value to imported inputs (Krugman, 1995).9  

Two other openness indicators, which are mostly used as supplementary to the 

standard trade-to-GDP ratio, are average applied tariff (simple average or trade weighted) and 

the Sachs-Warner Index (Sachs & Warner, 1995). There are a number of limitations for tariff 

rate as an indicator of openness to trade. First, the official and effective tariff rates can be 

very different because imported inputs used in export production are duty-exempted in most 

countries (Pritchett & Sethi, 1994). Second, in some cases, there are quantitative restrictions 

side-by-side with tariffs that naturally create an unexplained wedge between world market 

prices and domestic prices of the traded goods (Anderson & Neary, 1992, 1996; Milner & 

Morrissey, 1999, Milner, Morrissey, & Rudaheranwa, 2000). Moreover, in some countries 

tariff and non-tariff barriers (NTBs) do not necessarily serve as good proxies for actual 

degree of protection because imports continue to increase despite high tariffs and NTBs. 

The Sachs and Warners (SW) index is a binary indicator that helps distinguish 

between open and closed regimes. It has been designed to capture various policy measures 

impacting on trade openness. In constructing this index, a country’s trade policy regime is 

treated as ‘open’ based on five criteria: (1) an average tariff rate below 40%; (2) non-tariff 

barriers covering less than 40% of trade; (3) a black-market exchange rate premium below 

20% on average during the 1970s and 1980s; (4) the absence of a socialist economic system; 

and (5) the absence of an extractive state monopoly on major exports (Sachs & Warner, 

1995). This index also receives several critiques.10 For example, Berg and Krueger (2003) 

 
production takes place in the informal sector (predominantly subsistence farming) which escapes that national 

data gathering system, whereas national accounts have a better coverage of foreign trade.  
9 As Krugman (1995) has noted, the rise of GPS has led to the emergence of ‘supertrading economies’ such as 

Singapore, Hong Kong and Malaysia, which have the trade-to-GDP ratio of well over 100.  
10 See Harrison & Hanson (1999), Rodríguez & Rodrik (2001), Winters & Masters (2013). 
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assert that this dummy variable does not capture the different degrees of restrictiveness of 

trade regimes, and, therefore, poses a limitation on the use of panel data analysis. In the same 

vein, Irwin (2019) points out that a dummy variable does not tell us about the multiple 

periods of being open and closed.11 

 

2.3. A new measure of trade openness 

Mindful of the limitations of the traditional measure of trade openness, I construct a new 

index to measure trade openness based on changes in the relative prices of traded goods. 

 The idea for constructing this index comes from the work of Jeffrey Williamson and 

his research associates (Williamson, 2000, 2002, 2014; O’Rourke & Williamson, 1999, 

2002). As they point out, price convergence is a better indicator of openness compared to the 

trade-to-GDP ratio. It is important to note that most of these historical studies have focused 

on trade in primary products (e.g., sugar, spice, and coffee). However, as noted by O’Rourke 

& Williamson (1994, p. 899), the concept of price convergence generally applies to tradable 

manufactured goods, not just primary products. Rodrik (2002, p. 10) also gives credence to 

the case for using price convergence as a superior measure alternative to the standard trade-

to-GDP ratio: ‘from an economic standpoint, what matters most is not the volume of trade as 

much as the degree of price convergence across national markers.’ 

The concept of convergence of prices of traded goods in the process of global 

economic integration is closely related to the law of one price (LOP), which postulates that, 

in the absence of transport costs and trade restrictions, each traded good is uniformly priced 

throughout the world by perfect commodity arbitrage (Isard, 1977, p.942). Despite mixed 

evidence, the key inference from the empirical literature is that the ‘relative’ version of the 

 
11 Several subsequent studies have also developed the S-W index (Wacziarg & Welch, 2008, Feyrer & Irwin, 

2019, as cited in Irwin, 2010).  
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LOP (changes in relative prices) holds even though its absolute version (absolute price 

difference) does not hold. As convincingly argued in these studies, if international markets 

are integrated, the rate of change in prices at home and abroad should converge. At a given 

point in time, prices of a given product can of course be different across countries due to 

differences in consumer purchasing power (which depends on the stage of economic 

advancement), transportation costs, and other fixed costs. However, over time, openness to 

trade should manifest in a convergence of changes in relative prices of traded goods. In other 

words, even though price levels are naturally different, the rates of change in prices are, on 

average, synchronised among countries (Cecchetti, Mark, & Sonora, 2002; Engel & Rogers, 

2001; Goldberg & Verboven, 2005; Hufbauer, Wada, & Warren, 2002). Therefore, an index 

that captures the convergence of prices of traded goods across countries is a superior measure 

of openness to trade compared to the standard trade-to-GDP ratio. It captures the impact of 

both tariff and non-tariff restriction (border barriers) and behind-the-border barriers 

impacting on a country’s engagement in foreign trade. At the same time, unlike the trade-to-

GDP ratio, this index is less susceptible to other non-trade related factors, in particular 

country size and GPN participation. 

In this study, I construct a ‘price convergence index’ (PCI) that captures changes over 

times in the price of traded goods in a given country relative to that of the world price. To 

construct the index12, manufacturing price is measured by the implicit price deflator (with 

1970 as the base year) derived from national accounts of individual countries while treating 

the implicit price deflator for the U.S. as the proxy indicator of the world price. Individual 

country price indices are adjusted for changes in the exchange rate with the U.S. dollar and 

then expressed as a ratio of the U.S. price index to obtain the relative manufacturing price 

 
12 See Appendix A for more details on the PCI. 



23 

 

indices.13 The PCI is then constructed as the absolute deviation of relative price from the base 

value (1970 = 100).  

I use manufacturing price index to measure traded goods price due to the relatively 

high degree of tradability of manufactured goods. The GDP deflator is not appropriate 

because it captures both tradable and non-tradable prices. Agricultural products are traded 

goods, but some agricultural products are quasi-nontradables (e.g., vegetables and some other 

food items). More importantly, agricultural prices are influenced by changes in global 

commodity price cycles. The U.S. manufacturing price is taken as the reference price because 

the U.S. is the largest trading nation in the world during the period under study with a highly 

open trade regime, particularly for manufactured goods. 

Data for manufacturing value added deflators for all countries other than China are 

taken from obtained from FAO database (www.fao.org/statistics). Data for China were 

compiled from the data extracted from the World Bank World Development Indicator 

Database (www.datatopics.worldbank.org/world-development-indicators). Note that only 

data for industry (mining, construction, utilities, and manufacturing) are available for China 

for the entire period under this study. However, comparison done for a recent period (from 

2000 to 2015) for which disaggregated data are available suggests that the manufacturing 

deflator closely follows the patterns of the deflator for industrial production.  

Figures 2.1 and 2.2 depicts the trade-to-GDP ratio and the PCI for four countries, 

China, India, Indonesia, and South Korea, over the period 1970-2017. These four countries 

have experienced trade regime policy shifts during the period of study. 

It is clear from Figure 2.1 that, regardless of policy changes, the trade-to-GDP ratio 

has increased successively during the past few decades. This increasing trend did not reverse 

 
13 Variations in the nominal exchange rate are mostly driven by financial and monetary shocks and preclude 

international arbitrage to equate market prices of internationally traded goods. Therefore, it is important to 

adjust exchange rate changes in order to measure price divergence/convergence (Rogoff, 1986).  

http://www.fao.org/statistics
http://www.datatopics.worldbank.org/world-development-indicators
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even during the 1997 Asian Financial Crisis. A fall in trade share after the 2008 Global 

Financial Crisis was because of the slowdown in world trade, not changes in countries’ trade 

policy. Using the traditional measure of openness, before 2000, Indonesia and South Korea 

were relatively open compared to China and India. After that, South Korea’s degree of 

openness has outpaced other three countries. However, as shown in Figure 2.2, there are more 

variations in the relative prices, and some episodes of this movement are associated with 

policy changes.  

Despite the liberalisation reforms initiated in 1978, China was considered ‘close 

economic system’ until the late 1990s (Wacziarg & Welch, 2008). From around 2001, China 

has had a relatively open trade regime after its accession to the WTO, resulting in significant 

reductions in tariffs, gradual elimination of quotas and license, and a commitment to 

international standards in the protection of intellectual property. China’s trade-to-GDP ratio 

has increased gradually over time, with an astronomical increase in trade share after the early 

2000s. However, the relative price movement shown in Figure 2.2 indicates that China’s 

trade regime is relatively close throughout the 1980s and 1990s. This is consistent with 

evidence that trading rights, import license, canalisation and exclusive import rights are more 

liberalised only in the late 1990s (Panagariya, 2019). After an accession to WTO in 2001, 

China’s price movement has begun to be more in line with that of the U.S.  
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Figure 2.1: Trade-to-GDP ratio between 1970 and 2017 (log scale) 

Source: World Bank (2020) 

 

 
Figure 2.2: Price convergence index between 1970 and 2017 (log scale) 

Source: Author’s calculation 
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India seems to share a similar trend with China. India gradually opened its economy 

to trade and investment after 1991, followed by some minor liberalisation efforts during the 

1980s (Panagariya, 2005; Pursell, 1992). This is illustrated by a relative high degree of 

openness during the 1980s as shown in Figure 2.2. However, average manufacturing price 

movement in the 1990s suggests that protection in India remained high. Chad and Towar 

(2011) suggest that India offsets the effect of reduced tariffs through use of antidumping and 

safeguard protection, especially after the late 1990s. An increase in the relative price after 

2000 indicates that the Indian economy has become less open during this period. For the last 

five years, such price movement has significantly diverged from the U.S. This is the period in 

which the Modi government launched ‘Make in India’ program in 2014, which was 

accompanied by some targeted tariff protection and government subsidies to specific 

industries (Athukorala, 2020). Overall, India is still less open when compared with South 

Korea and China. 

Indonesia began to become relatively open from about the early 1980s with some 

episodes of protectionism (Fane & Condon, 1992; Marks & Rahardja, 2012). Yet, as shown 

in Figure 2.2, relative price movement suggests that Indonesia has experienced some policy 

reversals. During the 1970s and the early 1980s, Indonesia followed some forms of import 

substitution industrialisation with use of tariff, export ban, and import license (Pangestu, 

Rahardja, & Ing, 2015). From the late 1980s to the mid-1990s when Indonesia implemented 

deregulation and export promotion, relative price movement during this period was relatively 

stable. Price divergence took place again after the 1997 AFC. However, Indonesia has seen 

the return of protectionism in recent years, especially in the form of non-tariff barriers (Basri 

& Patunru, 2012; Patunru, 2018; Soesastro & Basri, 2005). This has been clearly observed in 

the divergence of Indonesia’s relative price movement since 2000.  
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As shown by both the trade-to-GDP ratio and the PCI, South Korea remained 

relatively open throughout the period of study. Even though the trade-to-GDP ratio has risen 

steadily, relative price movement indicates that there are some fluctuations in this trade 

regime. During 1960s, the expansion in labour-intensive exports contributed to rapid 

economic growth. Nonetheless, South Korea launched a targeted promotion of heavy and 

chemical industry (HCI) in 1973 with HCI-firms enjoying protection by high tariff. Several 

incentives were also provided to HCI-firms such as directed bank credit at low (on the 

average, negative) real interest rate and special tax treatment and trade policy concessions 

(Adelman, 2007; Graham, 2003; Yoo, 1997). While the trade-to-GDP ratio during this period 

increased, its average manufacturing price in 1970s diverged from the world price. Relatively 

more liberal trade policy stance of the South Korean government is reflected in more 

convergence in prices changes during the 1980s when the economy returned to a neutral 

regime (Panagariya, 2019, p. 229). An example of liberalisation efforts can be seen in the 

establishment of the Tariff Reform Committee in 1983. Average tariff rate declined to 11% in 

1990 from 24% in 1983. After this, South Korea’s trade policy regime has remained 

relatively open, albeit with some divergences in price movement during the AFC and the 

GFC.  

Table A2.1 in the Appendix reports coefficient of variation of the price convergence 

index for all countries covered in this study. It is evident that the coefficient of variation for 

almost all countries have declined over time. This illustrates the greater economic integration 

of the world economy over time. Of course, the PCI is not a perfect indicator of economic 

openness. Given the enormous heterogeneity of manufacturing trade and other country-

specific fixed factors such as geographic distance, technological change, and country size, it 

is impossible to assume perfect convergence of manufacturing prices even in the absence of 

trade restrictions. Moreover, since the PCI is constructed from the manufacturing price 
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deflator, this index captures the average price movement over time. Of course, the ideal 

choice would be a comparison of price movements for a produce that is homogenous across 

all countries, but there is no suitable product for such a comparison. However, allowing for 

these complications, we can reasonably assume that trade restrictions do play a role in the 

movement of relative prices of manufactured goods among countries. The inter-country 

comparisons in Figures 2.1 and 2.2 and the data reported in Table A2.1 in the Appendix 

demonstrate that the PCI is a better indicator of openness to trade across countries and over 

time in a given country compared to the widely used trade-to-GDP ratio. 

 

2.4. Methodology 

2.4.1 The model 

The objective of this section is to use the new measure of trade openness to examine how 

trade openness affects poverty. Following the previous studies on the trade-growth nexus 

(drawing on the model commonly used in the literature (Adams, 2004; Dollar & Kraay, 2004, 

Fosu, 2017; Ravallion & Chen, 1997; Santos, Dabus, & Delbianco, 2019), the empirical 

model is specified as follows: 

 

 Log𝑃𝑂𝑉𝑖𝑡 = 𝛼 + 𝛽1log𝐺𝐷𝑃𝑖𝑡 + 𝛽2𝑂𝑃𝐸𝑁𝑖𝑡 + 𝛽3𝐼𝑁𝐹𝑖𝑡 + 𝛽4𝐺𝐸𝑖𝑡 + 𝛽5𝑅𝑅𝑖𝑡 + 𝜇𝑖 + 𝛾𝑡 + 𝑣𝑖𝑡      (1) 

 

where POV is poverty headcount ratio, the subscripts 𝑖 and 𝑡 refer to country and year. The 

explanatory variables are listed below, with the postulated sign of the regression coefficient 

for the explanatory variables in parenthesis. 
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𝐺𝐷𝑃 (– ) Real Gross Domestic Product per capita 

𝑂𝑃𝐸𝑁 (– ) Trade openness   

𝐼𝑁𝐹 (+)  Inflation rate measured by consumer price index  

𝐺𝐸 (−)  Total government expenditure as a share of GDP 

𝑅𝑅 (+)  Degree of regime repressiveness 

𝛼     A constant term 

𝜇  Country fixed effects  

𝛾  Year fixed effects  

𝑣  An error term 

 

In the equation, 𝛽1 is commonly known as Growth Elasticity of Poverty. This 

elasticity expresses how much poverty incidence declines in response to economic growth. 

The sign of 𝛽1 is expected to be negative, meaning that, ceteris paribus, an increase in GDP 

per capita should reduce the incidence of poverty. Also, the sign of 𝛽2 is expected to be 

negative. This implies that an increase in the degree of openness should result in lower 

poverty. However, the estimated coefficient may be indifferent from zero if the effect of 

openness is operated through growth—that is, an indirect effect of openness on poverty. The 

model is first estimated with the trade-to-GDP ratio to measure openness as the benchmark 

and then with the price convergence index. 

The rate of inflation (𝐼𝑁𝐹) is included to capture macroeconomic stability. It is 

important to explain inter-country differences in the poverty rate since real wages among the 

poor tend to be smaller in country with higher inflation. The sign of the coefficient on 

inflation is anticipated to be positive. Total government expenditure (𝐺𝐸) is included to 

control for effect of government programs. As this should directly benefit the poor, the 

expected sign of the coefficient should be negative. Finally, political and economic 
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institutions are important to overall performance of the economy because they can foster the 

market conditions conducive to competitive markets. The sign of the coefficient on regime 

repressiveness (𝑅𝑅) is likely to be positive, implying that the higher the repressiveness, the 

higher the poverty rate. This is because a country, where political rights and civil liberty are 

low, the economic incentive and condition tends to favour only a small group of people (say, 

the elite and the rich few), instead of the poor. The interest of the economically 

disadvantaged group may not be prioritised in the decision-making process. However, it is 

also possible for a non-democratic regime to implement policies to alleviate poverty. The 

expected sign of the coefficient is, therefore, ambiguous. 

In addition, I investigate whether the relationship between poverty and growth is 

conditioned by trade openness by introducing an interaction of the openness measure with the 

log-level of real GDP per capita. The estimating equation is  

 

Log𝑃𝑂𝑉𝑖𝑡 = 𝛼 + 𝛽1log𝐺𝐷𝑃𝑖𝑡 + 𝛽2𝑂𝑃𝐸𝑁𝑖𝑡 + 𝛽3(𝑙𝑜𝑔𝐺𝐷𝑃𝑖𝑡  × 𝑂𝑃𝐸𝑁𝑖𝑡) + 𝛽4𝐼𝑁𝐹𝑖𝑡 + 𝛽5𝐺𝐸𝑖𝑡 +

                                        𝛽6𝑅𝑅𝑖𝑡 + 𝜇𝑖 + 𝛾𝑡 + 𝑣𝑖𝑡           (2) 

 

The impact of economic growth on poverty is given by the partial derivative of 𝑃 in 

Equation (2) with respect to 𝑌, 𝛽1+𝛽3𝑂𝑃𝐸𝑁𝑖𝑡. To test this hypothesis, the statistical significance 

of 𝛽3 is examined. Supposed the sign of 𝛽3 is negative and statistically significant, it indicates 

that the impact of growth on poverty reduction is greater among relatively open economies. 

Moreover, 𝛽2 captures the direct impact of openness on poverty. Total impact of openness on 

poverty conditional on economic growth is, therefore, 𝛽2 + 𝛽3. Note that the sign of 𝛽2 itself is 

ambiguous. This coefficient can be positive or negative depending on the nature of trade 

openness. Even though 𝛽2 is positive, it does not imply that openness increases poverty. 

Whether its contribution is positive or not depends on the size of the coefficient of the 
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interaction term of openness and growth. The expected signs of other explanatory variables 

are identical to Equation (1). 

 

2.4.2 Data 

The model is estimated for a sample of 123 countries, and separately for developing countries 

and developing countries in Asia. The data series have been compiled from various sources 

listed in Table A2.2 in the Appendix. 

 Developing countries are defined based on the United Nations Standard Country 

Classification (https://unctadstat.unctad.org/en/classifications.html), which is more 

appropriate for the purpose at hand. This group includes four countries that achieved high-

income country status in the 1990s based on the World Bank’s income-based country 

classification (Hong Kong, South Korea, Singapore, and Taiwan). The experience of these 

countries reaching high-income status is central to the debate on the openness-poverty nexus. 

Results based on the World Bank’s classification are also reported for comparison. 

One of the difficulties in studying poverty across countries over a long period of time 

is that data on poverty (and income distribution) are scant, resulting in a highly unbalanced 

and irregularly spaced panel of observations. Data on poverty before 2000 cover only few 

developing countries, for example, Argentina, Brazil, Indonesia, Malaysia, and Thailand. A 

common way to handle with this data issue is to create ‘spell’ (interval) defined by the 

periods of time spanning two successive data, which is based on household surveys. I follow 

closely the methodology used in the literature on poverty (Adams, 2004; Dollar & Kraay, 

2002, 2004; Loayza & Raddatz, 2010; Ravallion, 2001). To create a spell for each country, I 

begin with the first available observation (poverty rate), and then move forward in time until 

the next observation on poverty exists. Since we are focusing on growth over the medium to 

long run, the condition to create each spell is that the length of each spell is at least 5 years. 

https://unctadstat.unctad.org/en/classifications.html
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The last interval moves until the final observation on poverty incidence. This means that I 

drop countries that have only one observation on poverty (e.g., Japan, Tuvalu and 

Zimbabwe). Also, the adjacent annual observations are dropped. 

For example, in the case of Thailand, the first change in poverty rate is between 1981 

and 1988. This spell is followed by the change between 1988 and 1992. Poverty rate in 1990 

is disregarded because the gap to previous observation is less than 5 years. This applies to 

other explanatory variables over the same period. Since the lengths of the spells differ, I then 

annualise the changes in poverty and other explanatory variables in order to make spells of 

different lengths comparable. Table A2.3 in the Appendix reports country coverage.   

Table 2.1 presents the summary statistics of the variables. Note that the inverse of PCI 

is used in the econometric analysis to make it comparable with the trade-to-GDP ratio. Table 

2.2 reports the Pearson correlation matrix. There is no significant correlation between the 

Price Convergence Index and other variables. The correlation between the PCI and trade-to-

GDP ratio is positive but not significant. 

 

Table 2.1: Summary statistics 

Variables in the model  Observations Mean 

Standard 

Deviation Min Max 

Poverty rate (𝑃𝑂𝑉) 511 17.38 22.55 0.00 94.10 

Real GDP per capita (𝐺𝐷𝑃) 507 12,409.71 19,070.85 213.65 110,000.00 

Price Convergence Index (𝑃𝐶𝐼) 504 25.00 7.02 0.00 100 

Trade-to-GDP ratio (𝑇𝑂) 504 74.21 46.42 10.39 416.39 

Inflation (𝐼𝑁𝐹) 481 75.05 41.65 0.00 306.49 

Government expenditure (𝐺𝐸) 491 14.79 5.33 0.91 34.19 

Regime Repressiveness (𝑅𝑅) 511 4.69 2.13 2.00 7.00 
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Table 2.2: Correlation Matrix 

Poverty rate (𝑷𝑶𝑽) 1.00       

Real GDP per capita (𝑮𝑫𝑷) 
-0.75*** 

(0.00) 
1.00      

Price Convergence Index (𝑷𝑪𝑰) 
-0.03 

(0.55) 

-0.01 

(0.87) 
1.00     

Trade-to-GDP ratio (𝑻𝑶) 
-0.20*** 

(0.00) 

0.24*** 

(0.00) 

0.04 

(0.39) 
1.00    

Regime repressiveness (𝑹𝑹) 
0.46*** 

(0.00) 

-0.73*** 

(0.00) 

0.09 

(0.05) 

-0.17*** 

(0.00) 
1.00   

Inflation (𝑰𝑵𝑭) 
0.02 

(0.69) 

0.01 

(0.87) 

-0.02 

(0.61) 

-0.09** 

(0.05) 

0.02 

(0.67) 
1.00  

Government expenditure (𝑮𝑬) 
-0.30*** 

(0.00) 

0.51*** 

(0.00) 

-0.02 

(0.69) 

0.21*** 

(0.00) 

-0.41*** 

(0.00) 

0.00 

(0.93) 
1.00 

 𝑷𝑶𝑽 𝑮𝑫𝑷 𝑷𝑪𝑰 𝑻𝑶 𝑹𝑹 𝑰𝑵𝑭 𝑮𝑬 

Notes: Table reports Pearson correlation coefficient with the significance level in the parenthesis; ***, **, * indicate significance level at 1%, 5%, and 10%, respectively. 
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2.4.3 Estimation method 

Following the previous studies (Dollar & Kraay, 2004; Ravallion & Chen, 1997), the model 

is first estimated using the first difference (FD) estimator to address the data issue. The model 

is then re-estimated using the fixed effects (FE) estimator to obtain more consistent results. 

An important concern is the possibility that the variance of the errors is not constant across 

observations. I address this issue by using heteroscedasticity-consistent robust standard errors 

(Greene, 2012). 

Another potential problem relates to the omitted variable bias. One of the crucial 

factors that affect both poverty and growth is, of course, institutional quality. The role of 

government, especially in the poor countries, should not be neglected. Yet, data on 

institutions have only become available in recent years and are time-variant. In this study, I 

use several variables from different sources to capture those effects in order to minimise the 

omitted variable bias. In addition, hopefully, the use of a conceptually superior measure of 

openness should reduce the measurement error of trade openness. 

The problem of reverse causality between openness and poverty is not considered a 

formidable constraint in the empirical literature on the inter-country differences in the 

incidence of poverty (e.g., Dollar & Kraay, 2002, 2004; Gourdon, Maystre, & de Melo, 2008; 

Ravallion & Chen, 1997). The FD estimator also takes into account time-invariant country 

characteristics that can influence both poverty and growth (i.e., institution, geography, and 

colonial history).  
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2.5 Results  

The results are presented in Tables 2.3 and 2.4. Table 2.3 reports the results of Equation (1) 

and (2) with trade-to-GDP ratio as the measure of trade openness. Table 2.4 presents the 

regression results with the PCI. In each table, the results are presented for the total sample, 

and separately for developed and developing countries. 

In Table 2.3 the coefficient on economic growth, commonly known as the ‘growth 

elasticity of poverty’ (GEP), is negative and statistically significant at the 1% level in all 

specifications. The point estimates for the GEP for the full sample range between -1.85 and  

-2.06. Thus, a 10% increase in growth is associated with approximately a 20% reduction in 

the proportion of people living in poverty (below $1.90 per person per day). I obtain a lower 

GEP for the sample of developing countries, as reported in Columns 4-9. The estimates for 

the sample of developing countries ranges between -1.33 to -1.65.  

The coefficient on trade-to-GDP ratio is not statistically significant, indicating that 

there is no direct impact of trade openness on poverty. The coefficient on the interaction term 

between growth and trade-to-GDP ratio is also not statistically different from zero. The 

results hold for all three country sub-samples. Thus, the findings are consistent with other 

studies that the effect of trade openness on poverty operates solely through economic growth 

(Aisbett et al., 2008; Dollar & Kraay, 2002, 2004; Roemer & Gugerty, 1997).  
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Table 2.3: Trade openness and poverty reduction, with the trade-to-GDP ratio as the measure of trade openness 

Dependent Variable: Changes in poverty rate ($1.90 per day poverty line) 

  Full Sample Developing Countries Developing Countries in Asia 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Growth (𝐺𝐷𝑃)  -1.852*** 

(0.241) 

 -2.055*** 

(0.270) 

 -2.045*** 

(0.272) 

 1.564*** 

(0.247) 

 -1.635*** 

(0.281) 

 -1.618*** 

(0.288) 

 -1.375*** 

(0.409) 

 -1.327** 

(0.494) 

 -1.654** 

(0.669) 

Openness measured by  

the trade-to-GDP ratio (𝑇𝑂) 

  0.003 

(0.002) 

0.003 

(0.003) 

  0.003 

(0.002) 

0.003 

(0.003) 

   -0.001 

(0.004) 

 -0.007 

(0.007) 

Growth X the trade-to-GDP ratio 
(𝐺𝐷𝑃 × 𝑇𝑂) 

     -0.014 

(0.112) 

     -0.029 

(0.114) 

     -0.206 

(0.226) 

Inflation (𝐼𝑁𝐹)   0.077 

(0.074) 

0.076 

(0.074) 

  0.151 

(0.092) 

0.149 

(0.092) 

  0.084 

(0.185) 

0.076 

(0.194) 

Government Expenditure (𝐺𝐸)    -0.016 

(0.012) 

 -0.016 

(0.012) 

   -0.014 

(0.012) 

 -0.015 

(0.012) 

   -0.016 

(0.037) 

 -0.014 

(0.036) 

Regime Repressiveness (𝑅𝑅)    -0.007 

(0.042) 

 -0.007 

(0.042) 

   -0.001 

(0.041) 

 -0.001 

(0.041) 

   -0.101 

(0.120) 

 -0.125 

(0.124) 

Constant -0.007 

(0.006) 

-0.012 

(0.009) 

-0.012 

(0.009) 

-0.018*** 

(0.006) 

-0.031*** 

(0.010) 

-0.031*** 

(0.010) 

-0.042** 

(0.016) 

-0.053* 

(0.029) 

-0.043 

(0.034) 

No. of obs. 365 331 331 306 272 272 83 78 78 

Adjusted R-squared 0.12 0.135 0.132 0.099 0.118 0.114 0.047 0.017 0.015 

Notes: Standard errors (in parenthesis) are clustered at country level; all regression includes period dummies (not reported); ***, **, * indicate significance level at 1%, 5%, 

and 10%, respectively. 
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To comment on the results based on the PCI, the growth elasticity of poverty ranges 

between -1.84 and 2.00 (Table 2.4, Columns 1-3). This indicates that poverty rate declines by 

around 20% for a 10% increase in economic growth. The results withstand the inclusion of 

inflation, government spending, and regime repressiveness. The results also hold when high-

income countries are excluded from the sample (Columns 4 to 9). There is no evidence of 

heteroscedasticity in terms of the Breusch-Pagan/Cook Weisberg and White’s Generate tests. 

This suggests that that the error variances are all equal. In addition, Ramsey’s RESET Test is 

employed to test general functional form misspecification (Wooldridge, 2016). The results 

suggest the absence of this problem. 

 Interestingly, the coefficient on the interaction between growth and the PCI is 

negative and statistically significant. The result indicates that, for a given rate of economic 

growth, an increase in this openness index by 10 percentage points is associated with further 

reduction of poverty by 2.9%. Thus, the findings provide strong support for the theoretical 

postulate that the impact of economic growth on poverty is enhanced by trade openness. 

Also, the coefficient of the PCI is negative and statistically significant at the 1% level. This 

suggests that a 10-percentage-point increase in this index is associated with a decrease in 

poverty rate by 0.11%, ceteris paribus. Therefore, there is a direct impact of openness on 

poverty reduction, even after controlling for the growth effect.  
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Table 2.4: Trade openness and poverty reduction, with the price convergence index as the measure of trade openness 

Dependent Variable: Changes in poverty rate ($1.90 per day poverty line) 

  Full Sample Developing Countries Developing Countries in Asia 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Growth (𝐺𝐷𝑃)  -1.852*** 

(0.241) 

 -1.983*** 

(0.262) 

 -1.996*** 

(0.260) 

 -1.564*** 

(0.247) 

 -1.565*** 

(0.269) 

 -1.594*** 

(0.270) 

 -1.375*** 

(0.409) 

 -1.249** 

(0.459) 

 -1.352** 

(0.484) 

Openness measured by PCI (𝑃𝐶𝐼)    -0.011*** 

(0.002) 

 -0.006*** 

(0.001) 

   -0.011*** 

(0.003) 

 -0.006* 

(0.003) 

   -0.013*** 

(0.002) 

 -0.008** 

(0.004) 

Growth X PCI (𝐺𝐷𝑃 × 𝑃𝐶𝐼)      -0.291*** 

(0.042) 

     -0.247*** 

(0.040) 

     -0.242*** 

(0.079) 

Inflation (𝐼𝑁𝐹)   0.081 

(0.076) 

0.079 

(0.076) 

  0.148 

(0.095) 

0.147 

(0.094) 

  0.085 

(0.178) 

0.054 

(0.186) 

Government Expenditure (𝐺𝐸)    -0.016 

(0.012) 

 -0.015 

(0.011) 

   -0.016 

(0.012) 

 -0.014 

(0.012) 

   -0.023 

(0.038) 

 -0.015 

(0.039) 

Regime Repressiveness (𝑅𝑅)    -0.008 

(0.038) 

 -0.010 

(0.039) 

   -0.001 

(0.036) 

 -0.003 

(0.037) 

   -0.071 

(0.089) 

 -0.084 

(0.100) 

Constant -0.007 

(0.006) 

-0.013 

(0.009) 

-0.013 

(0.009) 

-0.018*** 

(0.006) 

-0.031*** 

(0.011) 

-0.031*** 

(0.011) 

-0.042** 

(0.016) 

-0.056* 

(0.028) 

-0.050 

(0.029) 

No. of obs. 365 325 325 306 272 272 83 78 78 

Adjusted R-squared 0.12 0.148 0.152 0.099 0.131 0.133 0.047 0.075 0.074 

Notes: Standard errors (in parenthesis) are clustered at country level; all regressions include period dummies (not reported); ***, **, * indicate significance level at 1%, 5%, 

and 10%, respectively. 
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Robustness checks 

In order to check the robustness of the results, I estimated four alternative specifications of 

the model. The results are presented in Tables 2.5 to 2.8. I only report of alternative estimates 

with the PCI as the trade openness variable. The coefficients on trade-to-GDP ratio and its 

interaction term with economic growth are not statistically significant in all specifications. 

 In the results reported in Tables 2.3 and 2.4, the poverty rate is calculated based on 

the poverty line of $1.90 dollar per day. However, the relationship between poverty and 

economic growth can be sensitive to the poverty line used to measure the poverty rate 

because different poverty lines detect changes in different segments of the distribution of 

incomes. (Fosu, 2017; Ravallion, 2016; Warr & Suphannachart, 2020). To address this 

concern, the model is re-estimate using the poverty rate calculated based on the poverty line 

of $3.20 per day and national poverty line. According to Table 2.5, the results are largely 

consistent with previous finding although the coefficient on growth is slightly smaller 

(Columns 1-3). The results also hold when poverty is measured using the national poverty 

lines of individual countries (Columns 4-6).  

Table 2.6 shows the results when the developing countries are classified based on the 

World Bank’s income-based country classification. Overall, the results are consistent with the 

previous findings. It is found that the impact of economic growth on poverty is slightly lower 

than those reported in Columns 4-6 of Table 2.4. Without any control variables, a 10% 

increase in growth is associated to a reduction of poverty by almost 14%. In addition, as 

shown in Column 3 of Table 2.6, the coefficient on the interaction term between growth and 

the PCI is significant at the 1% level and its magnitude is approximately similar to the one 

based on the income-based country classification. 
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Table 2.5: Trade openness and poverty reduction, with the price convergence index as the measure of trade openness (different poverty 

line) 

  

  

$3.20 per day National Poverty Line 

(1) (2) (3) (4) (5) (6) 

Growth (𝐺𝐷𝑃) -1.640*** 

(0.213) 

-1.770*** 

(0.242) 

-1.775*** 

(0.243) 

-0.978*** 

(0.222) 

-1.139*** 

(0.231) 

-1.086*** 

(0.232) 

Openness measured by PCI (𝑃𝐶𝐼) 
 

-0.007*** 

(0.002) 

-0.005*** 

(0.002) 

 
-0.001 

(0.003) 

0.031*** 

(0.009) 

Growth x PCI (𝐺𝐷𝑃 × 𝑃𝐶𝐼) 
  

-0.127*** 

(0.046) 

  
-1.307*** 

(0.371) 

Inflation (𝐼𝑁𝐹) 
 

0.046 

(0.055) 

0.045 

(0.055) 

 
0.204 

(0.153) 

0.219 

(0.154) 

Government Expenditure (𝐺𝐸) 
 

-0.013 

(0.008) 

-0.012 

(0.008) 

 
-0.002 

(0.007) 

-0.001 

(0.007) 

Regime Repressiveness (𝑅𝑅) 
 

-0.007 

(0.023) 

-0.008 

(0.024) 

 
0.014 

(0.021) 

0.018 

(0.019) 

Constant 0.002 

(0.005) 

-0.001 

(0.007) 

-0.001 

(0.007) 

-0.010 

(0.006) 

-0.016 

(0.010) 

-0.019* 

(0.011) 

No. of obs. 379 339 339 126 119 119 

Adjusted R-squared 0.152 0.175 0.175 0.125 0.152 0.155 

Notes: Standard errors (in parenthesis) are clustered at country level; all regressions include period dummies (not reported); ***, **, * indicate significance level at 1%, 5%, 

and 10%, respectively. 
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Table 2.6: Trade openness and poverty reduction, with the price convergence index as the measure of trade openness (World Bank’s 

country classification) 

Dependent Variable: Changes in poverty rate ($1.90 per day poverty time) 

  Full Sample All Developing Countries Developing countries in Asia 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

Growth (𝐺𝐷𝑃) -1.852*** 

(0.241) 

-1.983*** 

(0.262) 

-1.996*** 

(0.272) 

-1.406*** 

(0.261) 

-1.351*** 

(0.283) 

-1.377*** 

(0.283) 

-1.361*** 

(0.408) 

-1.220** 

(0.458) 

-1.322** 

(0.484) 

Openness measured by PCI (𝑃𝐶𝐼)  -0.011*** 

(0.002) 

-0.006*** 

(0.001) 

 -0.011*** 

(0.003) 

-0.006 

(0.004) 

 -0.013*** 

(0.002) 

-0.008** 

(0.004) 

Growth X PCI (𝐺𝐷𝑃 × 𝑃𝐶𝐼)   -0.291*** 

(0.042) 

  -0.258*** 

(0.039) 

  -0.235*** 

(0.080) 

Inflation (𝐼𝑁𝐹)  0.081 

(0.076) 

0.079 

(0.076) 

 0.175* 

(0.101) 

0.174* 

(0.101) 

 0.106 

(0.177) 

0.075 

(0.186) 

Government Expenditure (𝐺𝐸)  -0.016 

(0.012) 

-0.015 

(0.011) 

 -0.013 

(0.012) 

-0.011 

(0.012) 

 -0.025 

(0.039) 

-0.016 

(0.039) 

Regime Repressiveness (𝑅𝑅)  -0.008 

(0.038) 

-0.010 

(0.039) 

 -0.009 

(0.047) 

-0.011 

(0.049) 

 -0.070 

(0.090) 

-0.082 

(0.100) 

Constant -0.007 

(0.006) 

-0.013 

(0.009) 

-0.013 

(0.009) 

-0.021*** 

(0.006) 

-0.037*** 

(0.011) 

-0.036*** 

(0.011) 

-0.044** 

(0.016) 

-0.059* 

(0.028) 

-0.053* 

(0.029) 

No. of obs. 365 325 325 295 261 261 82 77 77 

Adjusted R-squared 0.120 0.148 0.152 0.07 0.103 0.106 0.046 0.075 0.074 

Notes: Country classification is based on the World Bank’s income-based country classification; standard errors (in parenthesis) are clustered at country level; all regressions 

include period dummies (not reported); ***, **, * indicate significance level at 1%, 5%, and 10%, respectively 
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The model is further re-estimated for two sub-periods, 1970-1999 and 2000-2017, to 

test whether the estimates are sensitive to data quality and the country coverage. For the 

1970-1999 period, data on poverty are available only for 39 countries. More reliable 

estimates of poverty incidence with a larger country coverage (180 countries) are available 

with a wider country coverage for the latter period (Ravallion, 2016; World Bank, 2020).  

The growth elasticity of poverty is larger for the period 2000-2017 (Columns 4-6, 

Table 2.7). Without any control variables, a 10% increase in growth is associated with a 20% 

decline in poverty rate. The coefficient on the PCI is negative and statistically significant. 

While the interaction term between growth and the PCI is negative for both periods, the size 

of the coefficient is much larger and statistically significant for the sample after year 2000. 

This indicates that the impact of growth associated with openness on poverty reduction is 

stronger in recent years. 

The model estimated for data averaged over five-year periods and using the fixed 

effect estimator are reported in Table 2.8. The results are largely consistent with previous 

findings. The results suggest that a 10% increase in real GDP per capita is associated with 

approximately a 20% decrease in poverty rate. The poverty-reducing impact of economic 

growth is larger for countries with more open trade regime.  
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Table 2.7: Trade openness and poverty reduction, with the price convergence index as the measure of trade openness (before and after 

2000) 

Dependent Variable: Changes in poverty rate ($1.90 per day) 

  Before year 2000 After year 2000 

(1) (2) (3) (4) (5) (6) 

Growth (𝐺𝐷𝑃) -1.067** 

(0.488) 

-1.308** 

(0.531) 

-1.278** 

(0.531) 

-2.043*** 

(0.304) 

-2.175*** 

(0.337) 

-2.204*** 

(0.336) 

Openness measured by PCI (𝑃𝐶𝐼)  -0.010** 

(0.005) 

-0.004 

(0.007) 

 -0.013* 

(0.007) 

-0.010 

(0.007) 

Economic growth X PCI (𝐺𝐷𝑃 × 𝑃𝐶𝐼)   -0.254 

(0.224) 

  -0.640* 

(0.383) 

Inflation (𝐼𝑁𝐹)  -0.010 

(0.123) 

-0.001 

(0.123) 

 0.040 

(0.137) 

0.030 

(0.137) 

Government Expenditure (𝐺𝐸)  0.000 

(0.023) 

0.002 

(0.023) 

 -0.024 

(0.016) 

-0.023 

(0.016) 

Regime Repressiveness (𝑅𝑅)  0.033 

(0.049) 

0.031 

(0.049) 

 -0.040 

(0.044) 

-0.035 

(0.044) 

Constant 0.005 

(0.012) 

0.005 

(0.019) 

0.003 

(0.019) 

-0.012 

(0.008) 

-0.014 

(0.011) 

-0.021 

(0.011) 

No. of obs. 92 76 76 273 249 249 

Adjusted R-squared 0.040 0.073 0.077 0.139 0.154 0.160 

Notes: Standard errors (in parenthesis) are clustered at country level; all regressions include period dummies (not reported); ***, **, * indicate significance level at 1%, 5%, 

and 10%, respectively. 
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Table 2.8: Trade openness and poverty reduction, with the price convergence index as 

the measure of trade openness (regression based on 5-year averaged data) 

Dependent Variable: Changes in poverty rate ($1.90 per day poverty time) 

  (1) (2) (3) 

Growth (𝐺𝐷𝑃)  -1.874*** 

(0.330) 

 -1.964*** 

(0.350) 

 -2.376*** 

(0.462) 

Openness measured by PCI (𝑃𝐶𝐼)    -0.007 

(0.070) 

0.824** 

(0.381) 

Growth X PCI (𝐺𝐷𝑃 × 𝑃𝐶𝐼)      -0.100** 

(0.047) 

Inflation (𝐼𝑁𝐹)    -0.053 

(0.094) 

 -0.060 

(0.091) 

Government Expenditure (𝐺𝐸)    -0.024 

(0.021) 

 -0.020 

(0.019) 

Regime Repressiveness (𝑅𝑅)    -0.023 

(0.048) 

 -0.021 

(0.047) 

Constant  16.276*** 

(2.502) 

17.738*** 

(2.824) 

20.872*** 

3.725) 

No. of obs. 440 395 395 

Adjusted R-squared 0.488 0.547 0.544 

Notes: Data on poverty and other explanatory variables are averaged over five-year periods; standard errors (in 

parenthesis) are clustered at country level; all regressions including period dummies (not reported); ***, **, * 

indicate significance level at 1%, 5%, and 10%, respectively. 

  

 

2.6 Conclusion  

Trade openness has long been advocated as an engine of growth and poverty reduction. Both 

the standard trade theory and the in-depth country case studies of policy regime shift from 

import substitution to export orientation suggest a causality running from trade openness to 

poverty reduction in addition to the indirect effect operating through the effect of growth. 

Consistent with this policy advocacy, unprecedented poverty reduction in developing 

countries during the last few decades has coincided with a notable wave of trade policy 

reforms. However, recent multi-country econometric studies of the growth-poverty nexus 

have failed to detect evidence of this relationship. This study was motivated by the concern 

that the results of these studies would have been susceptible to the well-known limitations of 

the openness indicator used in the empirical analysis, the trade-to-GDP ratio. 
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This study has examined the relationship between economic growth, poverty 

reduction, and trade openness by using a new measure of trade openness, namely an index of 

price convergence and a multi-country panel dataset from various sources covering 123 

countries over the period from 1970 to 2017. 

The results based on the traditional measure of trade openness are consistent with the 

results of the previous studies. However, when the new measure of trade openness is used, it 

is found that there is a systematic relationship between openness and the incidence of 

poverty. In addition, the results suggest that the relationship between growth and poverty is 

conditioned by the degree of trade openness—that is, the poverty-reducing impact of a given 

rate of growth is greater for countries with more open trade regimes. This finding provides a 

support to the prediction of the factor proportion theory of international trade. The findings 

withstand alternative measures of poverty, the inclusion of relevant explanatory variables, 

and estimation of the model for subsamples of countries and for different periods. 

The new openness measure developed in this study is conceptually preferable to the 

traditional trade-to-GDP ratio and tracks trade policy regime shift among countries and over 

time in individual countries relatively better. However, it has its own limitations dictated by 

the nature of the availability of data. The results from this study call for further attempts to 

develop better indicators of trade openness in order to broaden our understanding of the 

poverty outcome of openness in this era of economic globalisation. Further research could 

also extend the analysis by focusing on case studies of individual countries to supplement the 

multi-country econometric studies.  
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Appendix A 

Price Convergence Index 

 

 The price convergence index (PCI) is defined as changes over times in the price of 

traded goods in a given country relative to that of the world price.  

 

The PCI is constructed as follow:  

 

Step 1: Collect data on world and individual-country manufacturing price. 

Manufacturing price of the U.S., measured by the implicit deflator derived 

from the U.S. national accounts, is used as the proxy for the world price. 

Manufacturing price of the countries under study are also measured by the 

implicit manufacturing deflator derived from national accounts (available in 

local currency unit). The base year for the price indices is 1970.  

 

Step 2: Adjust individual country price indices for changes in the exchange rate with 

the U.S. dollar by multiplying price index by the domestic currency – US$ 

exchange rate index (1970 = 100). 

  

Step 3: Divide each country’s exchange rate adjusted price index by the U.S. price 

index. 

 

Step 4:  Calculate the absolute deviation of relative price from the base value 

(1970=100).   
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 Manufacturing prices, rather than prices of all traded goods, is used to calculate the 

PCI because, at the level of standard national account disaggregation, it is not possible to 

precisely delineate prices of other traded goods. In addition, most of the agricultural products 

are quasi non-tradables. Agricultural prices are also influenced by changes in global 

commodity price cycles. Moreover, prices of mineral products are susceptible to commodity 

booms and busts. Manufacturing price of the U.S. is used as a proxy for world price because 

the U.S. is the major trading nation in the world during the period under study with an open 

trade regime, particularly in manufacturing trade.  

The concept of the PCI is closely related to the law of one price: the rate of change in 

prices of traded goods at home and abroad should converge when a country becomes 

increasingly integrated into the world economy. It is important to note that prices of 

individual product may not be identical across countries even though all trade barriers are 

eliminated, and domestic market is freely competitive. This is because prices are determined 

by other factors, for instance, transportation cost, storage costs, tax, in addition to differences 

in product composition. These costs are country-specific and vary enormously across 

countries; reduction in trade barriers alone should bring about price convergence for tradable 

goods but may not achieve the law of one price. Therefore, at a given point of time, the levels 

of price of a given product can be different across countries due to transportation costs, other 

fixed costs, and differences in the commodity mix. However, over time, openness to trade 

should manifest in convergence of changes in relative prices of traded goods (Cecchetti et al., 

2002; Engel & Rogers, 2001; Hufbauer et al., 2002).  
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Appendix B 

Table A2.1: Coefficient of variation (CV) of price convergence index 

  ALL 1970-

1974 

1975-

1979 

1980-

1984 

1985-

1989 

1990-

1994 

1995-

1999 

2000-

2004 

2005-

2009 

2010-

2014 

2015-

2017 

Afghanistan 35.01 11.57 5.09 22.92 15.80 1.76 10.14 13.80 20.76 15.54 6.87 

Albania 144.99 7.89 26.05 8.71 7.34 95.35 43.63 34.72 23.14 8.61 3.23 

Algeria 106.14 18.97 12.81 18.17 29.86 78.67 11.37 13.25 13.75 6.59 10.12 

Andorra 35.52 28.65 18.17 55.97 33.40 20.62 17.00 37.27 17.41 7.07 1.87 

Angola 111.24 11.18 8.46 8.65 7.79 118.94 209.01 66.55 26.07 11.51 25.15 

Anguilla 31.71 9.83 15.93 13.46 11.75 0.66 9.69 13.28 10.22 12.39 9.01 

Antigua and 

Barbuda 

28.10 23.30 23.94 7.63 2.38 2.91 4.46 7.18 4.02 9.37 1.60 

Argentina 288.29 17.10 144.43 137.46 104.11 46.08 1.58 80.82 11.39 23.57 39.79 

Aruba 43.49 11.60 17.75 13.34 2.29 8.22 5.11 7.53 5.95 2.93 1.09 

Australia 38.81 33.95 14.92 18.47 18.30 8.50 16.79 38.19 13.39 12.26 9.37 

Austria 119.07 30.08 17.76 38.06 34.70 5.38 148.06 33.28 13.97 7.20 0.28 

Bahamas 19.96 10.57 9.52 11.50 7.75 8.62 17.53 12.32 3.64 9.27 4.63 

Bahrain 40.13 33.67 22.68 29.74 10.98 10.82 13.25 14.19 17.35 3.26 6.34 

Bangladesh 79.43 28.40 7.49 33.07 7.94 7.31 8.45 4.85 8.37 11.26 1.53 

Barbados 31.27 19.96 3.90 9.98 6.92 6.69 9.30 10.17 17.06 2.48 0.65 

Belgium 125.27 26.11 15.54 61.71 33.77 5.94 190.39 32.04 12.77 8.15 3.29 

Belize 25.06 29.39 21.33 23.19 17.09 4.98 4.29 1.53 16.70 6.97 12.19 

Benin 83.35 25.26 20.08 106.96 19.08 5.63 11.65 37.81 19.86 5.96 10.70 

Bermuda 34.42 11.34 3.47 8.53 5.44 3.22 5.87 7.52 8.66 10.13 2.30 

Bhutan 94.16 3.42 15.44 17.39 18.28 34.61 14.32 9.43 13.00 17.71 8.03 

Bolivia 179.86 34.40 10.49 107.50 82.92 15.97 11.09 14.57 21.88 4.76 2.87 

Botswana 78.68 10.80 8.86 21.80 20.58 16.44 30.47 38.91 20.51 22.31 6.08 

Brazil 203.79 12.22 44.95 96.56 125.73 188.11 31.99 31.11 28.61 24.05 16.02 

British Virgin 

Islands 

88.47 5.82 2.88 3.01 6.60 3.87 200.78 5.73 8.03 5.29 4.30 

Brunei 

Darussalam 

69.60 58.51 7.93 9.75 27.39 12.42 21.16 8.30 29.51 15.10 19.90 

Bulgaria 164.76 11.91 41.70 8.59 5.39 193.14 152.03 37.06 19.53 9.20 4.58 

Burkina Faso 44.54 20.98 15.51 48.45 30.35 40.35 14.51 38.02 15.51 10.90 1.75 

Burundi 83.53 17.57 12.72 15.77 11.18 35.30 38.82 25.89 6.89 7.91 1.61 

Cabo Verde 57.35 18.45 30.06 46.20 30.59 15.91 24.92 38.26 14.83 6.44 1.39 

Cambodia 135.53 24.40 4.53 20.36 95.36 70.72 27.45 0.98 5.51 0.62 3.29 

Cameroon 42.69 26.47 12.05 54.64 26.27 36.01 7.25 38.41 21.42 5.44 2.19 

Canada 27.79 8.34 15.74 6.95 16.64 13.97 6.71 19.10 10.31 10.89 4.16 

Cayman Islands 42.30 18.49 0.92 12.66 4.56 6.22 5.64 6.12 4.57 2.11 1.80 

Central African 

Republic 

67.73 27.35 15.76 61.08 31.59 41.27 34.35 34.41 29.64 6.13 7.68 

Chad 38.19 19.63 13.25 35.13 18.32 39.09 15.70 36.27 16.13 22.12 11.49 

Chile 363.53 75.68 70.25 55.95 9.57 5.92 11.27 15.56 6.73 9.01 2.81 

China 108.92 16.52 15.84 28.50 30.02 26.81 3.07 5.82 22.13 6.05 7.79 

Colombia 143.01 7.64 5.88 32.92 45.54 20.68 24.78 14.80 22.28 7.40 7.88 

Comoros 43.52 25.30 16.39 73.29 27.36 34.87 9.13 39.01 27.18 9.32 2.07 

Congo, Dem. 

Rep. 

186.04 8.97 41.54 93.88 63.90 213.77 135.89 111.40 10.53 4.30 23.64 

Congo, Rep. 61.95 21.59 22.06 70.18 29.63 33.71 12.60 28.87 18.61 13.31 4.32 

Cook Islands 54.39 30.84 10.51 27.11 30.04 10.79 22.68 48.01 12.13 10.17 2.15 

Costa Rica 150.85 9.64 2.41 115.22 22.98 20.28 15.34 10.25 8.10 5.30 4.15 

Cote d'Ivoire 50.87 30.52 15.56 52.57 36.89 36.09 7.57 19.95 22.33 10.42 5.88 

Cuba 26.64 25.01 8.29 26.86 11.74 29.83 27.47 3.91 9.40 2.47 2.76 

Cyprus 31.62 21.24 16.11 38.30 22.59 5.83 8.48 34.42 20.46 7.54 1.07 

Denmark 39.13 28.72 10.11 46.28 33.67 6.83 16.56 33.93 15.89 6.49 1.50 

Djibouti 24.72 29.86 12.45 5.74 4.37 2.34 2.47 4.93 3.70 2.75 2.72 

Dominica 37.41 60.18 20.99 8.34 6.69 9.44 11.33 27.05 9.57 8.21 17.07 

Dominican 

Republic 

133.00 8.40 10.47 11.54 51.43 19.83 8.83 40.44 5.20 9.11 4.92 

Ecuador 127.48 18.01 10.88 46.16 90.51 37.71 51.94 10.68 9.55 8.12 1.73 

Egypt, Arab 

Rep. 

125.12 12.19 35.92 22.60 8.24 36.16 11.16 38.26 18.46 6.17 58.96 

El Salvador 101.48 1.50 3.41 11.28 49.62 7.26 5.37 48.87 4.50 1.67 0.62 

Equatorial 

Guinea 

74.47 12.04 12.67 33.80 29.14 34.79 18.52 39.17 28.09 12.10 15.55 

Eswatini 122.45 15.34 14.59 50.01 15.67 9.53 27.76 42.98 19.01 28.02 11.40 

Fiji 44.21 43.82 15.19 33.69 19.59 7.62 29.66 27.79 16.65 6.35 3.79 
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  ALL 1970-

1974 

1975-

1979 

1980-

1984 

1985-

1989 

1990-

1994 

1995-

1999 

2000-

2004 

2005-

2009 

2010-

2014 

2015-

2017 

Finland 80.91 27.78 7.02 36.45 31.02 33.93 91.76 27.40 13.19 6.35 0.82 

France 94.56 25.19 13.90 53.00 30.19 6.92 100.69 30.13 14.91 6.97 0.64 

French 

Polynesia 

37.80 24.33 18.76 43.86 26.14 5.92 14.24 32.71 16.26 5.94 1.40 

Gabon 70.19 23.47 22.49 54.43 32.49 39.78 25.07 39.47 17.30 9.68 0.61 

Gambia 259.11 76.35 113.33 32.39 47.67 16.59 11.15 61.64 24.12 19.93 7.43 

Germany 67.08 33.66 21.01 39.35 35.94 5.36 25.83 32.68 14.69 5.91 1.89 

Ghana 188.85 18.19 43.46 69.36 74.87 26.41 34.75 10.15 22.44 33.49 10.89 

Greece 141.62 12.81 8.82 52.53 12.77 16.44 19.49 67.63 21.22 6.40 2.29 

Greenland 56.78 28.41 12.06 40.32 34.15 5.89 17.39 38.03 19.14 25.76 19.62 

Grenada 24.72 21.35 37.64 3.88 2.37 0.72 2.27 2.94 14.09 6.43 4.79 

Guatemala 70.82 6.89 4.41 1.85 80.02 2.50 9.06 17.78 10.51 6.53 5.14 

Guinea 135.40 11.67 3.54 8.38 173.10 21.32 19.66 67.43 29.04 11.23 15.37 

Guinea-Bissau 86.00 31.29 30.83 63.85 45.76 17.12 18.55 35.72 23.28 8.56 7.76 

Guyana 152.08 11.10 35.27 28.56 73.09 100.04 12.85 33.07 17.19 6.57 3.50 

Haiti 48.46 10.01 7.15 6.12 7.97 59.88 22.89 22.06 11.69 23.32 14.03 

Honduras 83.97 2.27 0.75 2.23 5.94 27.45 9.65 9.60 7.55 5.88 4.39 

Hong Kong 22.82 27.49 4.08 31.60 9.67 11.01 5.46 4.77 10.46 6.28 0.83 

Hungary 66.54 22.17 7.70 34.66 9.56 14.86 32.04 39.50 16.65 9.16 2.94 

Iceland 180.49 20.90 24.46 88.02 27.19 14.35 6.85 25.49 28.94 13.05 28.82 

India 92.18 7.76 8.80 26.34 13.59 40.31 15.91 12.21 12.95 23.00 3.89 

Indonesia 118.58 15.49 22.95 36.45 30.18 4.29 70.46 18.52 16.74 20.11 1.60 

Iran, Islamic 

Rep. 

108.26 20.47 3.38 7.84 23.16 84.71 10.44 78.59 10.74 39.18 7.12 

Iraq 142.26 35.04 15.36 19.33 18.19 162.77 38.46 101.53 50.88 19.05 0.66 

Ireland 26.41 14.91 18.31 39.21 24.55 12.09 14.75 33.46 15.39 7.30 4.63 

Israel 217.98 12.76 55.08 114.88 9.22 15.36 13.81 7.98 23.53 6.27 8.14 

Italy 133.19 9.62 19.08 47.28 29.70 25.27 222.95 34.72 16.33 7.75 1.73 

Jamaica 142.92 13.16 41.20 35.69 14.43 76.55 11.68 13.50 9.99 12.44 7.00 

Japan 49.85 28.20 29.25 12.37 37.66 25.35 26.40 13.16 16.04 25.73 11.54 

Jordan 57.33 18.92 14.80 10.63 43.39 23.02 4.54 5.35 20.35 5.19 0.81 

Kenya 123.43 7.77 15.40 52.03 13.98 60.54 10.92 7.30 17.00 5.39 3.48 

Kuwait 49.85 53.37 33.69 33.00 28.54 11.52 9.53 15.20 10.65 2.98 10.52 

Lao PDR 252.05 46.15 45.61 66.50 96.68 10.04 76.32 10.14 29.63 7.37 3.01 

Lebanon 162.09 35.37 17.87 46.92 117.32 27.36 9.27 6.36 15.06 6.69 9.57 

Lesotho 104.14 29.20 17.22 34.65 19.88 15.16 23.83 33.36 16.93 19.64 17.85 

Liberia 248.68 54.96 10.11 15.05 7.50 4.19 9.41 17.30 7.40 16.08 25.54 

Libya 49.45 39.12 7.46 7.62 20.51 13.17 7.76 70.94 21.94 68.91 14.74 

Liechtenstein 70.43 41.40 35.62 27.29 34.28 6.23 20.56 31.78 15.65 10.22 3.11 

Luxembourg 131.70 32.57 19.12 50.93 29.46 10.43 190.68 31.87 25.45 12.30 1.83 

Macao 51.73 26.83 14.82 30.35 11.22 14.22 1.63 2.24 13.83 15.78 3.83 

Madagascar 131.66 26.17 8.56 46.88 53.98 28.16 24.19 27.72 30.53 13.39 6.45 

Malawi 120.95 15.87 10.58 44.34 18.00 50.06 39.35 27.37 13.30 65.78 32.82 

Malaysia 30.75 35.41 12.10 15.60 11.72 8.54 30.26 6.45 14.85 6.03 8.95 

Maldives 83.38 26.44 39.29 11.43 16.28 2.34 4.95 4.49 16.46 11.72 2.81 

Mali 55.08 26.94 17.75 57.91 30.77 35.67 22.80 38.12 13.94 14.12 0.99 

Malta 28.21 9.62 11.89 26.14 26.38 16.14 8.09 30.11 32.55 6.22 3.06 

Marshall 

Islands 

63.10 6.08 1.47 1.67 2.31 2.50 38.37 37.90 38.83 57.93 17.93 

Mauritania 67.22 32.99 8.20 19.08 11.27 23.24 37.79 15.33 19.52 7.61 7.32 

Mauritius 71.32 29.19 9.95 41.66 19.27 13.78 22.54 14.21 15.80 5.92 2.00 

Mexico 174.35 10.59 41.44 91.59 112.08 4.93 7.75 9.54 14.50 3.04 15.35 

Micronesia 22.96 8.44 7.20 1.52 1.96 2.32 4.69 2.57 6.91 1.89 20.75 

Monaco 40.17 15.06 6.62 21.61 17.56 2.78 7.09 35.34 16.84 6.90 2.60 

Mongolia 120.92 11.73 8.10 13.79 14.70 117.69 81.00 20.04 23.10 17.30 17.28 

Montserrat 21.95 10.28 24.03 10.12 8.48 1.66 5.22 6.24 4.70 1.54 0.47 

Morocco 49.08 20.96 12.23 56.36 20.72 8.87 10.09 30.36 12.53 5.49 1.73 

Mozambique 160.98 12.32 24.39 26.54 122.06 91.71 6.05 42.22 12.01 13.24 47.93 

Myanmar 76.36 13.76 5.53 23.01 7.20 5.48 28.39 9.49 29.81 136.1 8.34 

Namibia 93.30 14.53 12.16 38.28 19.86 12.62 27.65 44.44 17.50 27.39 9.95 

Nepal 92.46 4.96 18.10 17.93 13.52 29.62 14.16 8.73 12.55 18.81 4.17 

Netherlands 65.49 34.94 16.78 43.07 34.99 4.81 30.58 32.92 15.42 7.45 1.03 

New Caledonia 46.44 22.46 16.07 52.63 30.81 5.44 9.90 38.53 18.29 8.37 1.16 

New Zealand 39.51 27.39 11.71 32.78 28.21 11.26 22.15 43.48 14.76 12.24 6.52 

Nicaragua 145.27 11.09 12.82 3.49 124.92 195.79 23.66 6.83 4.51 11.52 6.63 

Niger 61.56 14.24 32.78 32.59 23.32 38.32 9.73 35.17 19.22 6.38 1.17 

Nigeria 145.00 18.68 9.03 22.57 147.48 54.80 37.44 25.34 25.19 3.51 40.93 

North Korea 80.09 6.23 12.30 14.99 10.28 18.68 29.11 131.88 6.91 6.00 3.38 

Norway 43.85 32.00 4.97 35.83 27.17 9.54 12.31 29.61 17.06 8.82 4.21 

Oman 40.15 112.1 24.35 5.99 7.11 4.31 16.75 6.28 20.41 7.03 5.67 
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  ALL 1970-

1974 

1975-

1979 

1980-

1984 

1985-

1989 

1990-

1994 

1995-

1999 

2000-

2004 

2005-

2009 

2010-

2014 

2015-

2017 

Pakistan 133.64 68.38 2.80 31.24 12.95 15.33 22.17 12.29 12.08 9.90 4.11 

Palau 79.74 8.56 2.57 8.06 20.71 11.13 33.61 29.95 3.97 2.56 0.73 

Palestine 218.40 18.54 58.46 118.73 11.19 19.88 14.32 7.84 16.52 4.11 7.12 

Panama 29.72 7.13 10.06 4.32 11.91 3.32 2.78 3.85 21.33 9.03 1.28 

Papua New 

Guinea 

62.07 40.70 18.05 25.35 18.17 3.18 43.78 21.82 18.71 20.10 10.43 

Paraguay 124.10 19.86 4.57 25.83 48.68 12.83 23.79 38.52 39.11 11.02 7.25 

Peru 212.97 13.36 76.87 81.14 79.20 125.43 18.68 9.39 12.69 7.11 4.81 

Philippines 71.85 8.84 2.30 36.86 7.32 8.42 30.71 10.21 21.76 4.70 11.23 

Poland 205.40 14.39 55.81 31.37 71.65 68.19 28.15 17.98 23.54 8.58 3.54 

Portugal 130.82 22.32 39.64 57.85 20.32 13.87 217.02 32.72 16.47 8.42 3.02 

Puerto Rico 41.43 2.29 4.67 1.91 3.38 4.12 6.74 9.39 10.59 1.62 1.66 

Qatar 95.47 39.43 15.76 14.96 19.88 13.98 12.29 50.64 29.43 10.64 6.46 

Romania 169.64 56.10 7.16 24.05 10.45 164.57 79.08 14.98 31.45 12.06 1.81 

Rwanda 74.46 22.39 15.92 13.81 15.05 45.32 7.43 28.05 17.86 8.60 9.57 

Saint Kitts and 

Nevis 

47.17 10.50 33.91 6.99 19.47 2.32 4.15 9.62 15.09 2.88 1.30 

Saint Lucia 21.49 16.20 11.76 8.18 4.80 2.03 4.02 7.01 11.16 18.47 2.67 

Saint Vincent 

and the 

Grenadines 

36.63 15.19 17.80 11.84 3.93 4.13 1.81 12.63 10.66 8.64 3.35 

Samoa 62.63 28.95 23.78 36.42 14.14 25.19 7.30 26.57 24.83 7.67 1.52 

San Marino 133.94 8.90 17.61 43.99 31.65 23.39 222.94 36.00 16.30 7.17 1.86 

Sao Tome and 

Principe 

143.90 20.17 47.39 14.95 51.13 96.56 91.36 6.27 19.45 7.39 9.01 

Saudi Arabia 35.36 71.91 13.17 15.90 13.45 4.91 3.28 9.25 6.48 1.14 1.17 

Senegal 50.08 23.66 16.62 57.95 28.79 33.45 18.04 35.74 21.91 8.81 3.32 

Seychelles 36.19 16.93 23.68 11.73 16.85 19.60 15.61 9.36 34.50 13.63 2.14 

Sierra Leone 158.99 5.34 17.31 42.55 101.91 50.53 33.03 15.24 9.91 3.88 24.21 

Singapore 43.49 35.74 8.43 3.87 12.53 15.71 18.56 10.15 6.79 3.19 4.41 

Solomon 

Islands 

71.74 27.15 13.50 24.96 37.70 21.55 14.15 31.47 22.37 20.09 2.80 

Somalia 212.01 15.75 91.81 31.51 75.54 58.31 11.58 54.78 42.11 35.95 3.99 

South Africa 91.32 16.03 14.38 33.19 19.79 11.81 31.65 43.91 17.00 29.77 12.31 

South Korea 41.53 13.46 7.82 17.67 29.97 5.84 41.27 13.64 21.30 4.10 3.58 

Spain 133.43 25.79 17.72 56.33 30.97 22.69 215.38 36.44 17.91 7.41 2.22 

Sri Lanka 141.43 7.35 57.04 24.08 12.57 11.41 12.33 5.96 8.11 7.19 7.52 

Suriname 105.09 12.63 3.35 6.92 27.66 57.09 27.51 32.94 18.79 12.01 49.16 

Sweden 42.42 22.16 8.26 52.02 27.99 27.87 19.34 25.93 12.81 6.36 1.39 

Switzerland 60.93 39.94 33.98 26.45 34.62 6.07 22.75 31.40 17.02 8.82 5.27 

Syria 90.10 11.15 16.65 40.54 83.20 23.43 11.67 37.54 28.36 114.0 65.05 

Tanzania 141.69 8.03 13.44 30.74 118.67 54.88 9.29 16.69 9.76 10.65 9.08 

Thailand 24.96 12.65 2.31 11.80 8.65 2.54 36.65 11.58 19.34 5.87 4.28 

Togo 63.17 12.04 16.50 64.80 34.38 36.87 16.97 29.04 14.73 15.85 2.14 

Tonga 37.74 45.90 7.00 24.22 36.59 41.80 17.93 17.28 11.76 7.52 3.14 

Trinidad and 

Tobago 

51.29 11.03 16.03 16.41 39.17 19.95 14.29 13.50 17.37 12.85 6.48 

Tunisia 53.43 25.84 7.53 51.37 9.08 9.53 17.82 20.06 16.45 13.59 16.51 

Turkey 186.89 16.88 20.67 74.22 39.78 82.64 91.40 49.06 15.63 19.43 19.27 

Turks and 

Caicos Islands 

22.78 3.61 9.51 4.99 1.55 0.79 4.48 10.87 8.80 9.81 1.56 

Tuvalu 42.65 29.09 16.16 21.36 27.01 14.29 13.08 48.07 15.34 12.06 5.42 

Uganda 179.91 14.69 5.78 159.01 105.07 68.41 25.29 8.75 19.67 5.59 3.68 

United Arab 

Emirates 

29.85 85.37 3.65 6.21 2.91 7.86 2.98 4.94 6.69 2.12 1.90 

United 

Kingdom 

23.82 7.05 19.82 40.23 26.97 14.15 7.35 21.34 15.63 6.32 16.37 

United States of 

America 

0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Uruguay 296.06 63.57 48.32 78.31 57.65 43.39 25.63 57.51 22.95 5.57 7.19 

Vanuatu 48.13 28.04 13.12 46.09 6.76 6.07 9.84 28.72 22.46 6.26 1.93 

Venezuela 135.11 24.90 5.32 25.86 68.80 44.01 57.98 51.30 30.03 52.25 45.91 

Viet Nam 192.09 2.28 3.63 73.43 172.75 17.68 9.13 2.13 6.78 3.66 1.59 

Zambia 165.31 93.17 6.58 41.53 65.48 115.39 41.62 11.41 26.03 17.56 14.05 

Zimbabwe 96.17 25.22 12.06 33.86 7.99 63.74 67.52 85.99 223.60 2.61 9.02 
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Table A2.2: Variable definitions and data sources 

Variable Definition Data source 

Poverty Rate 

(POV) 

Poverty headcount ratio (measured at the $1.90 poverty line, 

2011 PPP)  

World Development 

Indicator (World Bank) 

Trade Openness 

(OPEN) 

There are two measures of trade openness: trade-to-GDP ratio 

(TO) and the price convergence index (PCI)  

 

An index of price convergence ranges between 0 and 100. It is 

an inverse of absolute deviation of the manufacturing price 

deflator of a given country to the world price (the U.S. price). 

The higher the price convergence index, the higher the degree 

of openness. 

 

Trade-to-GDP ratio is the ratio of total exports plus imports as 

a percentage of total GDP.   

Value added deflators 

used to calculate PIC are 

derived from Food and 

Agriculture 

Organization of the 

United Nations (FAO) 

database, exchange rate 

used to adjust PIC are 

derived from IMF, other 

measures are compiled 

from WITS and World 

Development Indicator 

(World Bank).  

GDP per capita 

(GDP) 

Gross Domestic Product (GDP) per capita (constant 2011 

price). GDP per capita is in natural logarithm.  

 

World Development 

Indicator (World Bank) 

Government 

expenditure 

(GE) 

Government consumption as a proxy for public welfare. It is 

measured as total government consumption to GDP (%) 

World Development 

Indicator (World Bank) 

Inflation (INF) Inflation rate measured by consumer price index World Development 

Indicator (World Bank) 

Regime 

repressiveness 

(RR) 

An average of scores of political rights and civil liberties. It 

ranges from 1 (less repressive) to 7 (most repressive).  

Freedom House 
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Table A2.3: Country coverage 

Country Spell  Initial 

poverty 

rate 

Final 

poverty 

rate 

Poverty 

Growth 

Country 

group 

Regions 

Albania 1996-2012 1.10 1.10 0.00 UMI Europe 

Algeria 1988-2011 6.40 0.50 -5.90 UMI Africa 

Angola 2000-2008 32.30 30.10 -2.20 LMI Africa 

Argentina 1980-2017 0.40 0.50 0.10 UMI Latin America and 

the Caribbean 

Australia 1981-2014 1.00 0.70 -0.30 HI Oceania 

Austria 2003-2015 0.20 0.70 0.50 HI Europe 

Bangladesh 1983-2016 29.90 14.80 -15.10 LMI Asia 

Belgium 2003-2015 0.20 0.00 -0.20 HI Europe 

Belize 1993-1999 10.10 13.90 3.80 UMI Latin America and 

the Caribbean 

Benin 2003-2015 48.80 49.50 0.70 LC Africa 

Bhutan 2003-2017 17.60 1.50 -16.10 LMI Asia 

Bolivia 1990-2017 7.10 5.80 -1.30 LMI Latin America and 

the Caribbean 

Botswana 1985-2015 42.60 16.10 -26.50 UMI Africa 

Brazil 1981-2017 21.40 4.80 -16.60 UMI Latin America and 

the Caribbean 

Bulgaria 1992-2014 0.00 1.50 1.50 UMI Europe 

Burkina Faso 1994-2014 83.10 43.70 -39.40 LC Africa 

Burundi 1992-2013 81.10 71.80 -9.30 LC Africa 

Cabo Verde 2001-2007 16.20 8.10 -8.10 LMI Africa 

Cameroon 1996-2014 48.10 23.80 -24.30 LMI Africa 

Canada 1981-2013 0.50 0.50 0.00 HI North America 

Central 

African 

Republic 

1992-2008 84.30 66.30 -18.00 LC Africa 

Chad 2003-2011 62.90 38.40 -24.50 LC Africa 

Chile 1987-2017 11.70 0.70 -11.00 HI Latin America and 

the Caribbean 

China 1990-2015 66.2 0.7 -65.5 UMI Asia 

Colombia 1992-2017 8.90 3.90 -5.00 UMI Latin America and 

the Caribbean 

Comoros 2004-2013 13.50 17.90 4.40 LMI Africa 

Congo 

(Democratic 

Republic of) 

2004-2012 94.10 76.60 -17.50 LC Africa 

Congo 

(Republic of) 

2005-2011 53.40 37.00 -16.40 LMI Africa 

Costa Rica 1981-2017 24.70 1.00 -23.70 UMI Latin America and 

the Caribbean 

Cote d'Ivoire 1985-2015 6.80 28.20 21.40 LMI Africa 

Cyprus 2004-2015 0.00 0.00 0.00 HI Asia 

Denmark 2003-2015 0.20 0.20 0.00 HI Europe 

Djibouti 2002-2017 20.60 17.10 -3.50 LMI Africa 
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Country Spell  Initial 

poverty 

rate 

Final 

poverty 

rate 

Poverty 

Growth 

Country 

group 

Regions 

Dominican 

Republic 

1986-2016 5.20 1.60 -3.60 UMI Latin America and 

the Caribbean 

Ecuador 1987-2017 17.60 3.20 -14.40 UMI Latin America and 

the Caribbean 

Egypt 1990-2015 7.40 1.30 -6.10 LMI Africa 

El Salvador 1989-2017 18.00 1.90 -16.10 LMI Latin America and 

the Caribbean 

Eswatini 1994-2009 81.70 42.00 -39.70 LMI Africa 

Fiji 2002-2013 4.90 1.40 -3.50 UMI Oceania 

Finland 2003-2015 0.00 0.00 0.00 HI Europe 

France 2003-2015 0.00 0.00 0.00 HI Europe 

Gabon 2005-2017 8.00 3.40 -4.60 UMI Africa 

Gambia 1998-2015 70.50 10.10 -60.40 LC Africa 

Germany 1991-2015 0.00 0.00 0.00 HI Europe 

Ghana 1987-2016 42.60 13.30 -29.30 LMI Africa 

Greece 2003-2015 0.50 1.50 1.00 HI Europe 

Guatemala 1986-2014 48.60 8.70 -39.90 UMI Latin America and 

the Caribbean 

Guinea 1991-2012 91.60 35.30 -56.30 LC Africa 

Guinea-Bissau 1991-2010 43.00 67.10 24.10 LC Africa 

Guyana 1992-1998 33.90 14.00 -19.90 UMI Latin America and 

the Caribbean 

Honduras 1989-2017 42.20 17.20 -25.00 LMI Latin America and 

the Caribbean 

Hungary 1987-2015 0.10 0.50 0.40 HI Europe 

Iceland 2003-2014 0.00 0.00 0.00 HI Europe 

India 1997-2011 61.60 21.20 -40.40 LMI Asia 

Indonesia 1984-2017 71.40 5.70 -65.70 LMI Asia 

Iran 1986-2016 6.80 0.30 -6.50 UMI Asia 

Iraq 2006-2012 2.10 2.50 0.40 UMI Asia 

Ireland 2003-2015 0.20 0.20 0.00 HI Europe 

Israel 1979-2016 0.00 0.20 0.20 HI Asia 

Italy 2003-2015 0.70 2.00 1.30 HI Europe 

Jamaica 1988-2004 6.20 1.70 -4.50 UMI Latin America and 

the Caribbean 

Jordan 1986-2010 0.00 0.10 0.10 UMI Asia 

Kenya 1992-2015 31.40 36.80 5.40 LMI Africa 

Lao PDR 1992-2012 32.20 22.70 -9.50 LMI Asia 

Lesotho 1986-2010 49.40 59.70 10.30 LMI Africa 

Liberia 2007-2016 68.60 40.90 -27.70 LC Africa 

Luxembourg 2003-2015 0.00 0.20 0.20 HI Europe 

Madagascar 1980-2012 46.10 77.60 31.50 LC Africa 

Malawi 1997-2016 63.30 70.30 7.00 LC Africa 

Malaysia 1984-2015 2.90 0.00 -2.90 UMI Asia 

Maldives 2002-2009 10.00 7.30 -2.70 UMI Asia 

Mali 1994-2009 85.10 49.70 -35.40 LC Africa 
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Country Spell  Initial 

poverty 

rate 

Final 

poverty 

rate 

Poverty 

Growth 

Country 

group 

Regions 

Malta 2006-2015 0.50 0.00 -0.50 HI Europe 

Mauritania 1987-2014 40.00 6.00 -34.00 LMI Africa 

Mauritius 2006-2012 0.40 0.50 0.10 UMI Africa 

Mexico 1989-2016 7.10 2.20 -4.90 UMI Latin America and 

the Caribbean 

Micronesia 2005-2013 8.10 15.40 7.30 LMI Oceania 

Mongolia 1995-2016 12.70 0.60 -12.10 LMI Asia 

Morocco 1984-2013 11.10 1.00 -10.10 LMI Africa 

Mozambique 1996-2014 82.90 62.40 -20.50 LC Africa 

Namibia 2003-2015 31.50 13.40 -18.10 UMI Africa 

Nepal 1995-2010 61.90 15.00 -46.90 LC Asia 

Netherlands 2004-2015 0.20 0.00 -0.20 HI Europe 

Nicaragua 1993-2014 36.30 3.20 -33.10 LMI Latin America and 

the Caribbean 

Niger 1992-2014 78.20 44.50 -33.70 LC Africa 

Nigeria 1985-2009 53.30 53.50 0.20 LMI Africa 

Norway 2003-2015 0.20 0.20 0.00 HI Europe 

Pakistan 1987-2015 62.20 3.90 -58.30 LMI Asia 

Panama 1979-2017 8.10 2.50 -5.60 HI Latin America and 

the Caribbean 

Papua New 

Guinea 

1996-2009 53.20 38.00 -15.20 LMI Oceania 

Paraguay 1990-2017 1.20 1.20 0.00 UMI Latin America and 

the Caribbean 

Peru 1997-2017 17.90 3.40 -14.50 UMI Latin America and 

the Caribbean 

Philippines 2000-2015 13.90 6.10 -7.80 LMI Asia 

Poland 1985-2015 0.20 0.50 0.30 HI Europe 

Portugal 2003-2015 1.00 0.50 -0.50 HI Europe 

Romania 1989-2015 0.30 5.70 5.40 UMI Europe 

Rwanda 1984-2016 63.00 55.50 -7.50 LC Africa 

Samoa 2002-2013 2.00 1.10 -0.90 UMI Oceania 

Sao Tome and 

Principe 

2000-2010 29.80 32.30 2.50 LMI Africa 

Senegal 1991-2011 67.90 38.00 -29.90 LMI Africa 

Sierra Leone 1989-2011 66.70 52.20 -14.50 LC Africa 

Solomon 

Islands 

2005-2013 45.60 25.10 -20.50 LMI Oceania 

South Africa 1993-2014 31.70 18.90 -12.80 UMI Africa 

South Korea 2006-2012 0.20 0.20 0.00 HI Asia 

Spain 2003-2015 0.70 1.00 0.30 HI Europe 

Sri Lanka 1985-2016 13.30 0.80 -12.50 UMI Asia 

St. Lucia 1995-2016 35.80 4.70 -31.10 UMI Latin America and 

the Caribbean 

Sweden 2003-2015 0.20 0.50 0.30 HI Europe 

Switzerland 2006-2015 0.00 0.00 0.00 HI Europe 

Tanzania 1991-2011 72.10 49.10 -23.00 LC Africa 
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Country Spell  Initial 

poverty 

rate 

Final 

poverty 

rate 

Poverty 

Growth 

Country 

group 

Regions 

Thailand 1981-2017 19.60 0.00 -19.60 UMI Asia 

Togo 2006-2015 55.60 49.20 -6.40 LC Africa 

Tonga 2001-2015 2.80 1.00 -1.80 UMI Oceania 

Trinidad and 

Tobago 

1988-1992 0.70 3.40 2.70 HI Latin America and 

the Caribbean 

Tunisia 1985-2015 15.00 0.30 -14.70 LMI Africa 

Turkey 1987-2016 2.40 0.20 -2.20 UMI Asia 

Uganda 1989-2016 57.70 41.70 -16.00 LC Africa 

United 

Kingdom 

2004-2015 0.50 0.20 -0.30 HI Europe 

United States 1979-2016 0.50 1.20 0.70 HI North America 

Uruguay 1981-2017 0.00 0.10 0.10 HI Latin America and 

the Caribbean 

Venezuela 1981-2006 5.80 10.20 4.40 UMI Latin America and 

the Caribbean 

Vietnam 1992-2016 52.90 2.00 -50.90 LMI Asia 

Zambia 1991-2015 54.10 57.50 3.40 LMI Africa 
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Chapter 3 

 

Structural transformation and inequality: 

Does trade openness matter? 
 

Abstract 

The purpose of this chapter is to examine how trade openness impacts on income inequality 

in the process of economic transformation. The chapter begins with an analytical framework 

drawing on Kuznets (1955) to set the stage for the empirical analysis. It then examines the 

role of trade openness in the structural transformation-income inequality nexus using a multi-

country panel data analysis covering 48 countries for the period from 1960 to 2010. The 

results suggest that an increase in the share of employment in manufacturing reduces 

inequality, irrespective of the stages of structural transformation, and the impact is 

significantly greater for countries with more open trade regimes. The findings withstand the 

inclusion of relevant explanatory variables and the use of different estimators. 
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3.1. Introduction 

The relationship between economic growth and income inequality is a key focus of the 

development policy debate. The empirical studies on this subject are centred on the 

hypothesis derived from Kuznets (1955) that income inequality first increases and then tends 

to decrease in the process of economic growth, resulting in an inverted U-shaped relationship 

between economic growth and income inequality (the Kuznets hypothesis).  

In this seminal paper, Kuznets postulates this relationship as driven by a progressive 

structural shift in labour at the early stage of economic advancement from the traditional 

sector (predominantly agriculture), where the productivity is low and income is more equally 

distributed, to the modern sector with high productivity but more unequal distribution of 

income. However, the traditional empirical literature1 has tested the Kuznets hypothesis by 

focussing on the relationship between GDP per capita and income inequality (commonly 

measured by the Gini coefficient), ignoring the underlying ‘Kuznets process’ (a la Anand & 

Kanbur (1993a, 1993b)). The findings of the multi-country studies of testing the hypothesis, 

both cross-country and panel data analyses, are rather mixed presumably because the nature 

and timing of the process of structural shift in labour deployment and policy regimes that 

impact on the process vary among countries.  

The recent papers by Angeles (2010) and Baymul and Sen (2019, 2020) deserve 

attention as attempts to examine the growth-inequality nexus departing from this traditional 

approach. They have focussed on shifts in sectoral employment, a superior manifestation of 

structural transformation on inequality in line with the Kuznets hypothesis. Angeles (2010) 

examines the impact of shifts in labour from agriculture to non-agricultural portion (measured 

by the non-agricultural share in total employment) on income inequality through both panel 

estimation and intertemporal analysis of selected countries. The results are mixed presumably 

 
1 For survey of this vast literature, see Fields (2002), Galor & Tsiddon (1996), Voitchovsky (2009).  
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because the non-agricultural sector as defined in this study lumps together a diverse mix of 

manufacturing and services activities. Baymul and Sen (2019, 2020) examine the structural 

transition and income inequality relationship by disaggregating the non-agricultural sector 

into three sub-sectors: manufacturing, non-manufacturing industry2 and services. This paper 

comes up with two interesting findings: (a) the movement of workers to manufacturing 

unambiguously decreases income inequality, irrespective of the stage of structural 

transformation of a country, and (b) the movement of workers into services has a positive 

impact on inequality across of countries at an early stage of structural transformation and a 

negative effect at a later stage, suggesting that the Kuznets postulate of increase in inequality 

in the process of structural transformation may apply more for services-driven structural 

transformation than manufacturing-driven structural transformation. The first inference is 

particularly relevant for the contemporary policy debate on the role of manufacturing in 

achieving growth with equity in developing countries. 

The purpose of this chapter is to add an important dimension to this fledging literature 

on structural change and income inequality, namely the impact of openness to trade on the 

postulated patterns of labour reallocation among sectors. International trade is one of the key 

factors that drives the speed and direction of structural transformation on an economy (Betts, 

Giri, & Verma, 2017; Johnston & Nielsen, 1966; McMillan, Rodrik, & Verduzco-Gallo, 

2014; Teignier, 2018; Whang, 2017). The standard trade theory predicts that the structure of 

production in an open economy is associated with the level and composition of international 

trade (Syrquin, 1988). Since developing countries are typically endowed with low-skilled 

labour, trade can benefit developing countries by creating the demand for low-skilled 

workers. This trade-led structural transformation could therefore reinforce a movement of 

workers out of agriculture. This postulate is consistent with the available evidence on policy 

 
2 Mining, utilities, and construction. 
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regime shifts from import-substitution industrialisation (ISI) to export-oriented 

industrialisation (EOI) in developing countries, in particular the experiences of the high-

performing economies in East Asia (Fei & Ranis, 1964; Krueger, 1978; Manning & Posso, 

2010; World Bank, 1993). However, the role of trade has not received attention in the recent 

literature on structural transformation and inequality. 

The Kuznets hypothesis implicitly assumes a closed economy. In this chapter, I 

develop an analytical framework to link the Kuznets process of structural transformation to 

openness to trade and apply it to a multi-country panel dataset put together with scattered 

sources covering 48 countries from 1960 to 2010. Trade openness is measured by two 

indicators: the trade-to-GDP ratio and the price convergence index (PCI). The PCI captures 

convergence of prices of tradable goods among countries, drawing on research by Jeffrey 

Williamson and other studies on relative price movement of traded goods in the context of 

economic globalisation. 

The results suggest that the movement of workers to manufacturing unambiguously 

reduces income inequality, regardless of the stages of structural transformation. Using the 

price convergence index as a measure of trade openness, the results support the hypothesis 

that the inequality-reducing impact of manufacturing-led structural transformation is 

significantly larger for countries with more open trade regimes. The findings are robust to 

different measures of income inequality, different estimation methods, and an inclusion of 

other relevant explanatory variables such as government expenditure and human capital. The 

findings support the view that, at the initial stage of development, a country has the potential 

to achieve the twin objectives of growth and income equality through the export-oriented 

industrialisation strategy.  
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The chapter is structured as follows: Section 3.2 examines the role of trade openness 

in structural transformation and its implication for income inequality. Section 3.3 discusses 

the econometric methodology and data. Section 3.4 presents the results. Section 3.5 

summarises the key findings with suggestions for further research.  

 

3.2. Structural transformation, trade openness, and inequality 

3.2.1 The Kuznets hypothesis 

Kuznets (1955) postulates an inverted U-shaped relationship between economic growth and 

inequality, with inequality first increasing and then decreasing. The underlying mechanism is 

‘structural transformation’ in the process of economic growth, which is defined as the shift of 

the labour force from the traditional sector (predominantly agriculture) to the modern sector 

(manufacturing and related activities). 

The behaviour of inequality during the course of structural transformation (the 

‘Kuznets process’, as Anand and Kanbur (1993b) have dubbed it) can be understood by 

decomposing income inequality in the economy into within- and between-sector inequality. 

Between-sector of inequality here is the value of inequality measure when everyone in a 

sector receives the mean income of that sector. By definition, between-sector inequality is 

zero when everyone is in the same sector since there is no difference in mean income. It is 

positive when workers start working in various sectors, for example, when they move from 

agriculture to non-agriculture. 

Let us define within-sector inequality as the difference between total inequality and 

between-sector inequality as defined above. The value of this measure depends on the 

assumption one makes on within-sector inequality. The movement of workers from a sector 

with low within-sector inequality to a sector with high within-sector inequality increases total 

inequality.  
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Figure 3.1: The Kuznets process  
Source: Anand & Kanbur (1993b) 

 

Figure 3.1 illustrates the Kuznets process. The economy comprises two sectors: 

agriculture and non-agriculture (the modern sector). The share of workers in the non-

agricultural sector, 𝑥, is shown on the horizontal axis and the degree of inequality on the 

vertical axis. The solid line indicates the between-sector component of inequality and the 

dashed line the within-sector component of inequality. 

Kuznets (1955) assumes that per capita income of non-agriculture is always higher 

than that of agriculture and income is more equitably distributed within agriculture compared 

to that in non-agriculture. With these assumptions, when workers move from agriculture to 

non-agriculture, the between-sector component of inequality first rises and then falls with an 

increase in 𝑥. This is because, at the early phase of structural transformation, only a small 

share of workers receives higher wage in the non-agricultural sector. The between-sector 

component of inequality declines at the later stage of structural transformation when a larger 

proportion of workers move to the non-agricultural sector. Therefore, between-sector 

inequality follows a hump-shaped curve. In contrast, the within-sector component of 

inequality rises continually with an increase in 𝑥. This is because the weight of the more 

unequal distribution (the non-agricultural sector) in total inequality of the economy keeps 
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increasing in the process of structural transformation. Thus, within-sector inequality has a 

positive slope. 

Total inequality depends on these two components of inequality. At the beginning of 

structural transformation, both the between- and the within-sector components of inequality 

increase. At a later stage of structural transformation, as the within-sector component of 

inequality still increases, whether total inequality keeps increasing or starts declining depends 

on how much the between-sector component of inequality declines. As Kuznets (1955, p. 17) 

writes: ‘the major offset to the widening of income inequality…must have been a rise in the 

income share of the lower groups within the non-agricultural sector of the population.’ 

The Kuznets hypothesis has spawned a voluminous empirical literature. As data 

required for directly examining the Kuznets process are not available, the relationship 

between GDP per capita and income inequality (commonly measured by the Gini coefficient) 

has been tested using a variety of approaches in search of evidence supporting the Kuznets 

hypothesis. Early studies examined the relationship using multi-country cross-section 

regression approach. The results of these studies are mixed. Some of these studies find 

support for the hypothesis (Ahluwalia, 1976a, 1976b; Kravis, 1960; Paukert, 1973). The 

cross-section approach has also come under criticisms mainly because this approach does not 

take into account the evolution of income inequality within country that is central to the 

Kuznets hypothesis (Anand & Kanbur, 1993a; Bowman, 1997; Saith, 1983). Some of the 

subsequent studies using panel data have confirmed the validity of the inverted U-shaped 

relationship between development and inequality such as Barro (2000, 2008) and Chambers 

(2007). However, there is a large number of studies that has failed to find the robust results to 

support the hypothesis regardless of their choice of cross-sectional or panel data approaches 

(Anand & Kanbur, 1993b; Deininger & Squire, 1998; Huang, Lin, & Yeh, 2012; Matyas, 

Konya, & Macquarie, 1998; Papanek & Kyn, 1986). 
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The recent papers by Angeles (2010) and Baymul and Sen (2019, 2020) test the 

validity of the Kuznets hypothesis using a different approach. Instead of focussing on the 

relationship between GDP per capita and inequality, they focus on the movement of workers 

out of agriculture, which is the underlying process in line with the Kuznets hypothesis. 

Angeles (2010) investigates the impact of the shift of population outside agriculture (defined 

as one minus the percentage of the labour force employed in the agricultural sector) on 

income inequality through both panel estimation and intertemporal analysis of selected 

countries (separate regression for each country). The share of the population living in urban 

areas is used as an alternative measure. The results are mixed presumably because a diverse 

mix of activities are aggregated together under non-agriculture.  

Baymul and Sen (2019, 2020) examine the structural transformation and income 

inequality relationship by disaggregating the non-agricultural sector into three sub-sectors, 

namely, manufacturing, non-manufacturing industry, and services. They find some evidence 

of heterogeneity in the within-sector component of inequality between manufacturing and 

services. Manufacturing tends to have lower within-sector inequality compared to services. 

This is because the manufacturing sector is more labour-intensive and hence return to labour 

accounts for the sufficiently large proportion of income distribution. In addition, 

manufacturing activities generally take place within the formal sector compared to services; 

therefore, wages are presumably compressed by minimum wages and other labour 

regulations. This suggests that the movement of workers from agriculture to manufacturing 

tends to squeeze the within-sector component of inequality while the movement of workers to 

services tends to exacerbate it. 

The study has come up with two interesting findings. First, the movement of workers 

to manufacturing unambiguously decreases income inequality, regardless of the stage of 

structural transformation. Second, the movement of workers into services increases inequality 
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at an early stage of structural transformation and reduces inequality at a later stage. The 

results indicate that the Kuznets postulate of increase in inequality in the process of structural 

transformation may apply more for services-driven structural transformation, and countries 

have the potential to bypass the stage of increasing income inequality through 

industrialisation even at the early stage of economic development. 

 

3.2.2 The role of trade openness in structural transformation 

The Kuznets hypothesis implicitly assumes a closed economy. This assumption, however, is 

not consistent with the experiences of developing countries in the past few decades that have 

increasingly participated into the world economy. Cross-country regression studies on the 

structural transformation-inequality nexus have also failed to systematically address the 

questions of how trade openness can impact on this relationship.3 

Trade openness can affect total inequality in two ways. On the one hand, trade 

openness can reduce inequality through employment generation in export-oriented 

industrialisation (EOI). This development strategy is more capable of absorbing labour at a 

faster rate compared to the import-substitution industrialisation (ISI) (Krueger, 1983; Lal & 

Myint, 1996; Panagariya, 2019). Industries in a more open trade regime experience scale 

economies by producing for a larger world market compared to domestic market. In addition, 

at the early stage of structural transformation, manufacturing wages do not necessarily 

increase because the modern sector can hire unskilled workers at a fixed wage rate (Lewis, 

1954). This hypothesis is supported by the experiences of the newly industrialising 

economies (NIEs) in East Asia in the 1960s and 1970s in achieving rapid economic growth 

through labour-intensive manufacturing exports. 

 
3 Anderson and Ponnusamy (2019) have also pointed out this research gap. 
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On the other hand, higher manufacturing wages, after passing the ‘Lewisian turning 

point’ (that is after the surplus labour pool is depleted), can counterbalance this inequality-

reducing effect. Trade openness reinforces this mechanism. Numerous studies suggest that 

exporting firms pay higher wages than non-exporting firms (Bernard & Jensen, 1997; 

McCaig, 2011; Schank, Schnabel, & Wagner, 2007; Verhoogen, 2008). This is because of 

productivity gains from trade at both firm and industry levels (Bernard, Jensen, & Schott, 

2006; Miroudot, Sauvage, & Shepherd, 2012; Pavcnik, 2002). An increase in productivity in 

trade-related sector can increase the between-sector component of inequality. Therefore, how 

trade openness affects total inequality is an empirical issue. 

 The effect of trade-led structural transformation on total inequality can be shown by 

considering changes in between- and within-sector inequality. Figure 3.2 shows the 

behaviour of the within-sector component of inequality in the context of an open economy.  

 

 
 

Figure 3.2: Changes in within-sector inequality in the context of an open economy 
Source: Adapted from Anand & Kanbur (1993b) and Baymul & Sen (2020) 
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In Figure 3.2, both horizontal and vertical axes are similar to those illustrated in 

Figure 3.1. Drawing on Baymul and Sen (2019, 2020), assume that an economy comprises 

agriculture, manufacturing, and services, and mean income of agriculture is lower than that of 

manufacturing and services. 

In general, the within-sector component of inequality falls with the movement of 

workers from agriculture to manufacturing (see the dashed line I3I4). This is because 

manufacturing is characterised by low within-sector inequality. Wages in manufacturing tend 

to be compressed by minimum wages and other labour regulations. Trade openness 

accelerates this inequality-reducing effect. The effect of manufacturing-led structural 

transformation on inequality is thus expected to be larger for countries with more open trade 

regimes (see the dash lined I3I5). 

In contrast, the within-sector component of inequality increases with the movement of 

workers from agriculture to services since the weight on the more unequal distribution 

increases (see the dashed line I1I2). Given the heterogeneity in terms of activities, informality, 

skills, and payment in services, the effect of economic liberalisation tends to be limited to 

few services activities such as telecommunications, finance, distribution, and transport. Open 

trade regime reinforces these heterogeneities in services. The inequality-increasing effect of 

services-led structural transformation is therefore expected to be larger in an open economy 

(see the dashed line I1I6). 

Figure 3.3 illustrates the behaviour of the between-sector component of inequality in 

the context of an open economy. In this figure, both horizontal and vertical axes are similar to 

those shown in the previous figure. Here, assume that an economy comprises the agricultural 

sector and the non-agricultural sector (manufacturing and services), and mean income of the 

agricultural sector is lower than that of the non-agricultural sector. 
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Figure 3.3: Changes in between-sector inequality in the context of an open economy 
Source: Adapted from Anand & Kanbur (1993b) 

 

In the context of developing countries where unskilled labour are relatively abundant, 

trade openness promotes labour-intensive production, resulting in an increase in the demand 

for unskilled labour. Openness to trade thus accelerates the process of population shift to the 

non-agricultural sector (Dessy, Mbiekop, & Pallage, 2010; McMillan et al., 2014; Teignier, 

2018). This process enlarges the difference in mean income (productivity) between sectors. 

Therefore, openness to trade shifts the curve depicting between-sector inequality upward. 

Total inequality increases when workers move from agriculture to non-agriculture in the 

context of an open economy. 

To summarise the key message of this discussion, export-oriented industrialisation 

reinforces the process of population shift into manufacturing which has relatively low within-

sector inequality. The inequality-reducing effect of manufacturing-led structural 

transformation is therefore expected to be larger for countries with more open trade regimes. 

At the same time, trade openness widens the income gap between sectors, resulting in higher 

between-sector inequality. The net effect on total inequality along the course of structural 

transformation is therefore an empirical issue.  
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3.3. Methodology 

3.3.1 The model 

The model used in this chapter to investigate the impact of trade-led structural transformation 

on income inequality is specified drawing on the previous empirical literature (Angeles, 

2010; Baymul & Sen, 2020). The novelty of the model is the incorporation of trade openness 

as a factor that conditions the relationship between structural transformation and inequality. 

The model takes the following form: 

 

𝐼𝑁𝑄𝑖𝑡 = 𝛼 + 𝛽1𝑀𝐹𝐺𝑖𝑡 + 𝛽2𝑀𝐹𝐺𝑖𝑡
2 + 𝛽3𝑁𝑀𝐹𝐺𝑖𝑡 + 𝛽4𝑆𝐸𝑅𝑉𝑖𝑡 + 𝛽5𝑆𝐸𝑅𝑉𝑖𝑡

2 + 𝛽6𝑂𝑃𝐸𝑁𝑖𝑡 +

                 𝛽7(𝑀𝐹𝐺𝑖𝑡 × 𝑂𝑃𝐸𝑁𝑖𝑡) + 𝛽8(𝑁𝑀𝐹𝐺𝑖𝑡 × 𝑂𝑃𝐸𝑁𝑖𝑡) + 𝛽9(𝑆𝐸𝑅𝑉𝑖𝑡 × 𝑂𝑃𝐸𝑁𝑖𝑡) +

                𝛽10(𝑀𝐹𝐺𝑖𝑡
2 × 𝑂𝑃𝐸𝑁𝑖𝑡) + 𝛽11(𝑆𝐸𝑅𝑉𝑖𝑡

2 × 𝑂𝑃𝐸𝑁𝑖𝑡) +  𝛽12𝐿𝐺𝐷𝑃𝑖𝑡 + 𝛽13𝐺𝐸𝑋𝑖𝑡 +

                𝛽14𝐻𝐶𝑃𝑖𝑡 + 𝜇𝑖 + 𝑣𝑡 + 𝜀𝑖𝑡           (1) 

 

where 𝐼𝑁𝑄 is income inequality, the subscripts 𝑖 and 𝑡 refer to country and year. The 

explanatory variables are listed below, with the postulated sign of the regression coefficient 

for the explanatory variables in parenthesis. 

𝑀𝐹𝐺 (−)  The employment share in manufacturing  

𝑁𝑀𝐹𝐺 (−)  The employment share in non-manufacturing industry  

𝑆𝐸𝑅𝑉 (+)  The employment share in services  

𝑂𝑃𝐸𝑁 (±)  Trade openness  

𝐿𝐺𝐷𝑃 (±)  Real GDP per capita  

𝐺𝐸𝑋 (−)  Government expenditure  

𝐻𝐶𝑃 (±)  Human capital  

𝛼   A constant term 

𝜇 Country fixed effects 
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𝑣  Year fixed effects  

𝜀 An error term 

 

The dependent variable is income inequality measured by the Gini coefficient. To 

investigate structural transformation from agriculture, non-agricultural activities are divided 

into three sectors: manufacturing (𝑀𝐹𝐺), non-manufacturing industry (mining, utilities, and 

construction) (𝑁𝑀𝐹𝐺), and services (𝑆𝐸𝑅𝑉). A squared term of each sectoral employment 

share is added to test nonlinearity of the postulated relationship (the Kuznets hypothesis). 

Trade openness (𝑂𝑃𝐸𝑁) is alternatively measured using two indicators: the trade-to-GDP 

ratio and the price convergence index (PCI). As discussed in Chapter 24, the PCI captures a 

convergence of changes in relative prices of traded goods at home and abroad. After allowing 

for transportation costs and other fixed costs, convergence of the relative prices of traded 

goods across countries demonstrates greater economic integration. Therefore, the PCI is my 

preferred indicator of trade openness. However, for the purpose of comparison, the results 

based on the trade-to-GDP ratio are reported in the Appendix.  

To test whether the relationship between structural transformation and inequality is 

conditioned by trade openness, sectoral employment share variables and their quadratic terms 

are interacted with 𝑂𝑃𝐸𝑁. I hypothesise that the interaction term between openness and 

manufacturing employment share is negative because manufacturing goods is more labour-

intensive in nature and within-sector inequality in manufacturing is relatively small. Given 

the level of employment share in manufacturing, inequality is expected to be lower in a 

country with greater degree of trade openness. However, the same result may not hold for 

services-led structural change because within-sector inequality in services tends to be higher 

 
4 See Chapter 2, section 2.3 
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than that in manufacturing. The expected sign of the interaction term between services 

employment share and openness measure is thus positive. 

 Among the control variables, GDP per capita (𝐿𝐺𝐷𝑃) is included to capture possible 

effect of economic development on inequality over and above the Kuznets process. Country 

with higher GDP per capita may have more resources for redistribution (i.e., larger income 

tax base and better tax administration). At the same time, during the process of economic 

growth, the benefits of growth may not trickle down to the poor. The expected sign is thus 

ambiguous. In addition, government expenditure (𝐺𝐸𝑋) is included to capture the role of 

government spending. Country with higher level of government spending is likely to have 

more equal distribution of income because more resources are allocated to, for instance, basic 

infrastructure, health, and education. This variable is also indicative of government welfare 

program that may predominantly benefits the poor. The expected sign is thus positive. Lastly, 

Human capital (𝐻𝐶𝑃) is included to capture the overall level of human capital. More 

education allows people to do better, higher-paying jobs. This will reduce inequality. 

Meanwhile, inequality can increase as well since highly educated worker can concentrate in 

service sector which has high within-sector inequality. The expected sign is thus ambiguous. 
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3.3.2 Data 

The model is estimated for a sample of 48 countries covering the period from 1960 to 2010. 

Table 3.1 summarises the definitions of variables and the data sources. The data on sectoral 

employment share come from the GGDC database (Timmer, de Vries, & de Vries, 2015). 

The data on the Gini coefficient come from the World Income Inequality Database (WIID) of 

the World Institute for Development Economics Research (WIDER).5 Tables A3.1 and A3.2 

in the Appendix provides details on economic sector and country coverage. 

Five-year averaged data are used because data on income inequality are available only 

for intermittent years. This means that five-year averages of sectoral employment share data 

(which are available annually) are matched with inequality data for a year or the average for 

the year for which data are available within that five-year period. In addition, there are gaps 

in the data on inequality for the given time period for a number of countries. For example, 

data on inequality for the year 1980 are missing for Bolivia, Indonesia, Mexico, and the 

Philippines. Drawing on the standard practice in previous literature, these gaps are filled with 

the averages of the data point below and above it. Note that the regression results still hold 

when the model is estimated using the dataset with gaps. 

 

 

 

 

 

 

 

 

 
5 Provided by Professor Kunal Sen, the Director of UNU-WIDER. 
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Table 3.1: Definitions of variables and data sources 

Label Definition Data source 

𝐼𝑁𝑄 Income inequality is measured by net Gini coefficient  

(net of tax and transfer). 

World Income Inequality 

Database (WIID) 

𝑀𝐹𝐺 Manufacturing employment share (% of total employment) 

based on the International Standard Industry Classification 

(ISIC) Rev 3.1. 

Groningen Growth and 

Development Centre 

(GGDC) 

𝑆𝐸𝑅 Services employment share (% of total employment). 

Services comprise trade, transportation, business, 

government, and personal services.  

Groningen Growth and 

Development Centre 

(GGDC) 

𝑁𝑀𝐹𝐺 Non-manufacturing employment share (% of total 

employment). Nonmanufacturing comprises utility, mining, 

and construction. 

Groningen Growth and 

Development Centre 

(GGDC) 

𝑂𝑃𝐸𝑁 There are two alternative measures of trade openness: the 

trade-to-GDP ratio (𝑇𝐺𝐷𝑃) and Price Convergence Index 

(𝑃𝐶𝐼). As in Chapter 2, the inverse of the PCI is used to 

make the sign of the regression coefficient consistent with 

that of the trade-to-GDP ratio.  

 

World Development 

Indicator (World Bank) 

and FAO database 

𝐿𝐺𝐷𝑃 (log of) Gross Domestic Product (GDP) per capita at 

chained PPPs in 2011 US Dollar. 

Penn World Table 9.0 

𝐺𝐸𝑋 Government expenditure is the share of government 

consumption at current PPPs. 

Penn World Table 9.0 

𝐻𝐶𝑃 Human capital index is calculated based on the average 

years of schooling and an assumed rate of return to 

education.  

Penn World Table 9.0 
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Figure 3.4 shows the allocation of workers in four economic sectors from 1960 to 

2010 in both developed and developing countries (based on the UN country classification). 

During this period, the share of employment in services continually increased in both 

developed and developing countries. This feature is more striking in developed countries as 

the share of employment in services increased from about 50% in the 1960s to almost 80% 

since 2010. Over the same period, the share of employment in manufacturing moderately 

declined in developed countries, illustrating the experience of the so-called ‘de-

industrialisation.’ Developing countries seem to follow the similar trend. However, the share 

of employment in manufacturing was rather stable, with the share increased from 13% in 

1960 to 15% in 1980, before falling to 12% in 2010. 

 
Figure 3.4: Sectoral employment share, 1960 to 2010 
Note: In percentages of total employment, unweighted averages 

Source: GGDC database 
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In addition, the data from the GGDC database support two assumptions of the 

Kuznets’ model: (a) the agricultural sector has lower productivity than that in the non-

agricultural sector and (b) the non-agriculture sector has higher within-sector inequality. 

Table 3.2 reports the average labour productivity (real value added per worker) among four 

sectors from 1960 to 2010. It is obvious that labour productivity in agriculture is relatively 

low compared to other sectors. For the second assumption, within-sector inequality in 

manufacturing and services can be shown by mean income by sub-sector. Unfortunately, the 

GGDC database only publishes the disaggregated data on services at the sub-sectoral level. 

Here, mean income is proxied by productivity. Figure 3.5 plots relative productivity within 

the services sector from 1960 to 2010. As is clear from this figure, there is a large difference 

in productivity across services activities, suggesting that within-sector inequality in services 

tends to be high. 

 

Table 3.2: Productivity by economic sector, 1960 to 2010 

 1960 1970 1980 1990 2000 2010 

Agriculture 14.42 40.41 134.44 371.69 915.63 1,818.11 

Manufacturing 57.06 141.34 460.76 1,192.02 3,957.08 8,630.59 

Non-manufacturing 41.72 149.47 630.47 1,532.65 4,854.41 14,351.13 

Services 43.72 115.32 355.23 902.95 2,319.00 5,103.37 
Note: Productivity is defined as the ratio of real value added and total employment in the sector.  

Source: GGDC database  
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Figure 3.5: Relative productivity within services sector, 1960 to 2010 
Note: Relative productivity of a given sector is the ratio of productivity of that sector and the average 

productivity of services.  

Source: GGDC database 

 

The WIID provides the data on inequality measures for developed as well as 

developing countries for relatively long time periods and is commonly used in the literature 

(Castelló-Climent, 2010; Jäntti, Pirttilä, & Rönkkö, 2020; Knowles, 2005; Roope, Niño-

Zarazúa, & Tarp, 2018). I report the regression result using the net per capita Gini coefficient, 

the level of income inequality net of taxes and transfers. Since there is no theoretical 

reasoning for using net Gini coefficient over gross Gini coefficient (before taxes and 

transfers), the results based on the net per capita Gini coefficient are presented. Table 3.3 

reports summary statistics. Table 3.4 reports the correlation matrix among variables used in 

the model. 
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Table 3.3: Summary statistics  

  Observation Mean 
Standard 

Deviation 
Min Max 

Gini (net) 435 45.32 10.80 22.69 79.81 

Manufacturing 

employment share 435 13.70 7.94 0.87 44.09 

Non-manufacturing 

employment share 435 7.01 3.47 0.32 15.95 

Services employment 

share 435 42.80 1975 4.76 87.51 

Ln per capita GDP 435 8.65 1.16 6.21 10.93 

Government expenditure 

as a percentage of GDP 435 17.88 9.25 3.81 63.49 

Human capital index 435 2.10 0.65 1.03 3.70 

Trade as a percentage of 

GDP 403 63.68 60.65 5.46 422.39 

Price convergence index 370 6.32 24.59 0.00 100 
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Table 3.4: Correlation matrix 

Inequality (𝑰𝑵𝑸) 1                 

Manufacture (𝑴𝑭𝑮) 
 -5.60*** 

(0.00) 
1               

Non-manufacturing 

industry (𝑵𝑴𝑭𝑮) 

 -0.22*** 

(0.00) 

0.64*** 

(0.00) 
1             

Services (𝑺𝑬𝑹𝑽) 
 -0.39*** 

(0.00) 

0.61*** 

(0.00) 

0.68*** 

(0.00) 
1           

Ln per capita GDP (𝑳𝑮𝑫𝑷) 
 -0.50*** 

(0.00) 

0.71*** 

(0.00) 

0.68*** 

(0.00) 

0.91*** 

(0.00) 
1         

Government expenditure (𝑮𝑬𝑿) 
0.01 

(0.80) 

 -0.25*** 

(0.00) 

 -0.20*** 

(0.00) 

 -0.24*** 

(0.00) 

 -0.21*** 

(0.00) 
1       

Human capital (𝑯𝑪𝑷) 
 -0.47*** 

(0.00) 

0.58*** 

(0.00) 

0.55*** 

(0.00) 

0.87*** 

(0.00) 

0.87*** 

(0.00) 

 -0.26*** 

(0.00) 
1     

Openness measured by 

trade-to-GDP ratio (𝑻𝑮𝑫𝑷) 

 -0.06 

(0.28) 

0.18*** 

(0.00) 

0.22*** 

(0.00) 

0.31*** 

(0.00) 

0.31*** 

(0.00) 

 -0.08 

(0.11) 

0.20*** 

(0.00) 
1   

Openness measured by PCI (𝑷𝑪𝑰) 
 -0.05 

(0.35) 

0.07 

(0.14) 

 -0.07 

(0.18) 

 -0.11** 

(0.02) 

 -0.09* 

(0.08) 

 -0.07 

(0.17) 

 -0.16*** 

(0.01) 

 -0.05 

(0.37) 
1 

  𝑰𝑵𝑸 𝑴𝑭𝑮 𝑵𝑴𝑭𝑮 𝑺𝑬𝑹𝑽 𝑳𝑮𝑫𝑷 𝑮𝑬𝑿 𝑯𝑪𝑷 𝑻𝑮𝑫𝑷 𝑷𝑪𝑰 

Notes: Table reports Pearson correlation coefficient with the significance level in the parenthesis; ***, **, * indicate significance level at 1%, 5%, and 10%, respectively. 

 

 

 

 



78 

 

3.3.3 Estimation method 

Equation (1) is estimated using an unbalanced panel dataset. The result from the Hausman 

suggests that the error term is correlated with the explanatory variables, favouring the Fixed 

Effects (FE) estimator over the random effects (RE) estimator. The FE estimator controls for 

time-invariant country characteristics (such as factor endowment, geography, and policy 

regime shifts) that may impact on both dependent and independent variables. Furthermore, 

heteroscedasticity-consistent robust standard error is used to address the concern about 

heteroscedasticity. Period dummies are included to control for period (time) fixed effects or 

common shocks that may affect structural transformation and income inequality. 

Regarding the endogeneity problem, reverse causality does not seem to be a 

formidable issue in this case since there is no theoretical reasoning about how the distribution 

of income could have a direct effect on sectoral employment share. The reverse causality 

between inequality and real GDP per capita does not confound the estimate since real GDP 

per capita is not our main variable of interest. It is included only to control for the stage of 

economic development. However, the model is re-estimated with GDP with a one-period lag 

to check on possible reverse causality problem, and the results do not significantly change. 

To address measurement error, I use alternative measures of inequality (net and gross Gini 

coefficient) and trade openness (the trade-to-GDP ratio and the PCI). In regard to the omitted 

variables bias, besides the country fixed effects, I later include other relevant explanatory 

variables to test the sensitivity of the results such as productivity and foreign direct 

investment. The results withstand the inclusion of these additional control variables. 
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3.4. Results 

The results for the total sample (48 countries) are reported in Table 3.5. The results for all 

countries as a group could possibly hide different paths of economic development among 

developed and developing countries. In particular, there is strong empirical evidence from 

many studies that African economic performance is distinctive partly because of geographic 

disadvantages, ethno-linguistic diversity, historical conflict, and impediments to trade 

resulting from geography (in particular, ‘landlockedness’) (see Besley & Reynal-Querol, 

2014; Collier & Gunning, 1999; McKay & Perge, 2015). The later consideration is 

particularly relevant for most African countries included in the sample (Limão & Venables, 

2001; Faye, McArthur, Sachs, & Snow, 2004). To investigate this possibility, the model is 

also estimated for the full sample excluding 20 African countries. 

Column 1 presents the estimate of Equation (1) with only the sectoral employment 

shares and their quadratic terms as explanatory variables (the ‘base’ regression). It is found 

that the coefficient on manufacturing employment share is negative and statistically 

significant at the 5% level. It indicates that a one percentage point increase in manufacturing 

employment share is significantly associated with a 0.67 percentage point decrease in the 

Gini coefficient. The coefficient on the squared manufacturing variable is positive but not 

statistically significant. This suggests that there is no U-shaped relationship between 

manufacturing employment share and inequality. In addition, the coefficient on the share of 

employment in services is positive but not statistically significant even at the 10% level. The 

quadratic term on services is negative and statistically significant at the 5% level.  

 

 

 

 

 

 

 



80 

 

Table 3.5: Sectoral employment share and income inequality: Full sample and full sample excluding African countries 
  Full sample Full sample excluding African countries 

(1) (2) (3) (4) (5) (6) 

Manufacturing (MFG)  -0.666** 

(0.318) 

 -1.611** 

(0.761) 

 -1.899** 

(0.719) 

 -1.066** 

(0.500) 

 -3.181** 

(1.146) 

 -3.142** 

(1.145) 

Manufacturing2 (MFG2) 0.007 

(0.006) 

0.023 

(0.017) 

0.026 

(0.016) 

0.010 

(0.009) 

0.048* 

(0.025) 

0.049* 

(0.026) 

Non-manufacturing industry (NMFG) 0.169 

(0.320) 

 -0.595 

(0.398) 

 -0.692 

(0.472) 

0.747** 

(0.316) 

0.231 

(0.530) 

0.377 

(0.537) 

Services (SERV) 0.405 

(0.261) 

1.154** 

(0.482) 

1.280*** 

(0.455) 

0.596 

(0.443) 

1.818*** 

(0.643) 

1.491** 

(0.545) 

Services2 (SERV2)  -0.005** 

(0.003) 

 -0.012** 

(0.004) 

 -0.014*** 

(0.005) 

 -0.008* 

(0.004) 

 -0.020*** 

(0.007) 

 -0.016*** 

(0.006) 

Ln per capita GDP (LGDP)     0.907 

(1.906) 

    2.331 

(2.076) 

Government expenditure (GEX)     0.066 

(0.059) 

    0.088 

(0.076) 

Human capital (HCP)     3.604 

(4.373) 

     -7.799*** 

(3.537) 

Price convergence index (𝑃𝐶𝐼)    -1.219 

(1.056) 

 -1.306 

(1.022) 

   -0.405 

(2.250) 

1.089 

(2.422) 

𝑀𝐹𝐺 × 𝑃𝐶𝐼    -0.194 

(0.126) 

 -0.175 

(0.114) 

   -0.433** 

(0.204) 

 -0.454** 

(0.208) 

𝑁𝑀𝐹𝐺 × 𝑃𝐶𝐼    -0.132** 

(0.062) 

 -0.116* 

(0.065) 

   -0.019 

(0.063) 

 -0.002 

(0.059) 

𝑆𝐸𝑅𝑉 𝑋 𝑃𝐶𝐼   0.157* 

(0.080) 

0.151* 

(0.075) 

  0.221** 

(0.098) 

0.153 

(0.090) 

𝑀𝐹𝐺2 × 𝑃𝐶𝐼   0.004 

(0.003) 

0.003 

(0.003) 

  0.008 

(0.005) 

0.009* 

(0.005) 

𝑆𝐸𝑅𝑉2 × 𝑃𝐶𝐼    -0.001* 

(0.001) 

 -0.001* 

(0.001) 

   -0.002** 

(0.001) 

 -0.001 

(0.001) 

Constant 47.676*** 

(4.496) 

42.903*** 

(6.502) 

30.994* 

(15.713) 

45.483*** 

(6.963) 

42.304*** 

(12.076) 

41.142** 

(16.908) 

No. of obs. 435 370 370 285 232 232 

Adjusted R-squared  0.143 0.178 0.202 0.301 0.335 0.375 

Notes: Standard errors clustered at country level are in parentheses; ***, **, * indicate significance level at 1%, 5%, and 10%, respectively. 
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As the main purpose of this study is to test whether the effect of sectoral employment 

share on income inequality is conditioned by trade openness, the interaction term between 

sectoral employment share and trade openness is thus included. The results are presented in 

Columns 2 and 3 of Table 3.5. The coefficient on the share of employment in manufacturing 

is negative and statistically significant at the 5% level. The quadratic term on manufacturing 

is not statistically significant even at the 10% level, however. This finding indicates that an 

increase in the share of workers in manufacturing unambiguously reduces inequality. There is 

also a quadratic Kuznets-type relationship between services employment share and 

inequality, with inequality first rising and then falling with the movement of workers into 

services. Note that none of other explanatory variables (government expenditure, human 

capital index, and GDP per capita) are statistically significant. The coefficient on the PCI 

itself is negative but not statistically significant. 

Even though the coefficient on the interaction term between the share of workers in 

manufacturing and the PCI is negative as expected, the coefficient is not statistically 

significant even at the 10% level. Note however that the t-ratio is 1.53. Additionally, the 

interaction term between the share of employment in services and the PCI is positive and 

statistically significant at the 10% level. This indicates that the inequality-increasing effect of 

services employment share is larger for countries with more open trade regimes.  

Columns 4-6 of Table 3.5 present the results for the full sample excluding African 

countries. The findings are largely consistent, with larger magnitude of the coefficient on 

manufacturing employment share. Moreover, there exists a U-shaped relationship between 

manufacturing employment share and income inequality. 
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Interestingly, the coefficient on the interaction term between manufacturing 

employment share and the PCI is negative and statistically significant at the 5% level. This 

finding supports the hypothesis that the inequality-reducing effect of the movement of 

workers to manufacturing is larger for countries with more open trade regimes. In addition, 

the coefficient on the interaction term between the share of employment in services and the 

PCI is positive and statistically significant at the 5% level (Column 5). The magnitude of the 

coefficient is larger than that reported in Column 2. This supports the notion that the 

inequality-increasing effect of service-led structural transformation is greater for countries 

with more open trade regimes. 

Putting together developing and developing countries in a multi-country regression to 

test the Kuznets hypothesis can be fundamentally flawed because the present position of 

developed countries may not reflect the future position of developing countries (Saith, 1983; 

Kuznets, 1954). Therefore, the model is re-estimated for the sample of developing countries. 

Table 3.6 reports the results. It is found that the coefficient on manufacturing employment 

share is negative as expected but it becomes statistically significant at the 10% level only 

when other control variables are included (Column 3). It is found that a one percentage point 

increase in the share of workers is associated with a 1.67 percentage point decrease in the 

Gini coefficient. Also, the coefficient on services employment share is positive and 

statistically significant at the 5% level. The statistical significance of its quadratic term 

suggests a quadratic Kuznets-type relationship between the share of employment in services 

and income inequality.  

The coefficient on the interaction term between manufacturing employment share and 

the PCI has the expected sign but not statistically significant. Yet, its t-ratio is greater than 1. 

In addition, the findings suggest that the inequality-increasing effect of services-led structural 

transformation is larger for developing countries with more open trade regimes. 



83 

 

Table 3.6: Sectoral employment share and income inequality: Developing countries and developing countries excluding African 

countries 
  Developing countries Developing countries excluding African countries 

(1) (2) (3) (4) (5) (6) 

Manufacturing (MFG)  -0.468 

(0.321) 

 -1.437 

(0.924) 

 -1.674* 

(0.841) 

 -0.750 

(0.541) 

 -5.331*** 

(1.758) 

 -4.762*** 

(1.602) 

Manufacturing2 (MFG2) 0.001 

(0.006) 

0.021 

(0.021) 

0.022 

(0.019) 

0.004 

(0.009) 

0.088** 

(0.036) 

0.079** 

(0.035) 

Non-manufacturing industry (NMFG)  -0.260 

(0.350) 

 -0.999** 

(0.409) 

 -1.109** 

(0.499) 

0.201 

(0.537) 

1.100 

(1.100) 

0.581 

(1.116) 

Services (SERV) 0.331 

(0.289) 

1.200** 

(0.538) 

1.215** 

(0.498) 

0.535 

(0.568) 

1.941*** 

(0.614) 

1.473*** 

(0.491) 

Services2 (SERV2)  -0.004 

(0.003) 

 -0.012** 

(0.005) 

 -0.013** 

(0.005) 

 -0.007 

(0.005) 

 -0.021*** 

(0.006) 

 -0.016*** 

(0.005) 

Ln per capita GDP (LGDP)     1.803 

(2.078) 

    3.061 

(2.064) 

Government expenditure (GEX)     0.062 

(0.061) 

    0.028 

(0.087) 

Human capital (HCP)     1.260 

(5.005) 

     -12.514** 

(4.638) 

Price convergence index (𝑃𝐶𝐼)    -1.322 

(1.111) 

 -1.182 

(1.069) 

  2.571 

(3.722) 

3.881 

(3.500) 

𝑀𝐹𝐺 × 𝑃𝐶𝐼    -0.173 

(0.159) 

 -0.143 

(0.136) 

   -1.028** 

(0.373) 

 -0.956** 

(0.336) 

𝑁𝑀𝐹𝐺 × 𝑃𝐶𝐼    -0.186** 

(0.080) 

 -0.163** 

(0.077) 

  0.344 

(0.212) 

0.226 

(0.208) 

𝑆𝐸𝑅𝑉 𝑋 𝑃𝐶𝐼   0.184** 

(0.086) 

0.157* 

(0.081) 

  0.267** 

(0.112) 

0.195** 

(0.079) 

𝑀𝐹𝐺2 × 𝑃𝐶𝐼   0.004 

(0.004) 

0.003 

(0.003) 

  0.020** 

(0.008) 

0.018** 

(0.008) 

𝑆𝐸𝑅𝑉2 × 𝑃𝐶𝐼    -0.002* 

(0.001) 

 -0.001 

(0.001) 

   -0.002** 

(0.001) 

 -0.001* 

(0.001) 

Constant 49.422*** 

(5.038) 

44.347*** 

(6.610) 

30.517* 

(15.754) 

46.626*** 

(10.288) 

57.667*** 

(14.410) 

60.264*** 

(16.038) 

No. of obs. 339 298 298 200 169 169 

Adjusted R-squared  0.163 0.212 0.24 0.258 0.408 0.482 

Notes: Standard errors clustered at country level are in parentheses; ***, **, * indicate significance level at 1%, 5%, and 10%, respectively.



84 

 

The results for the sample of developing countries excluding African countries are 

presented in Columns 5-6 of Table 3.6. The coefficient on the share of employment in 

manufacturing is negative and statistically significant at the 1% level. The magnitude of the 

coefficient is bigger than that reported in the previous table. The finding suggests that a 1-

percentage point increase in the share of employment in manufacturing is significantly 

associated with a 5-percentage point drop in the Gini coefficient. In addition, the coefficient 

on the squared manufacturing variable is positive and statistically significant at the 5% level. 

Therefore, there is a U-shaped relationship between manufacturing employment share and 

income inequality. The estimates are consistent when the model is estimated for the full 

sample excluding African countries (see Columns 5-6 of Table 3.5). 

The findings also suggest that there is an inverted U-shaped relationship between 

services and inequality, with inequality first rising and then falling with an increase in the 

share of workers in services. Also, the coefficient on interaction term between non-

manufacturing industry employment share and the PCI is negative and statistically significant 

at the 5% level.  

As shown in Columns 5-6 of Table 3.6, the interaction term between manufacturing 

employment share and the PCI is negative as expected and statistically significant at the 5% 

level. The size of the coefficient on this interaction term is larger than that reported in Table 

3.5. The inequality-reducing impact for a given share of workers in manufacturing is almost 1 

percentage point larger in more open economies. Moreover, the coefficient on the interaction 

term between services employment share and the PCI is positive and statistically significant 

at the 5% level. These findings for the sample of developing countries excluding African 

countries are robust to the inclusion of additional control variables (e.g., democracy and 

regime repressiveness), the use of the RE estimator, and the use of gross Gini coefficient as 

the dependent variable (the results are not reported). 
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Tables A3.3 and A3.4 in the Appendix report the results when trade openness is 

measured by the trade-to-GDP ratio. The coefficients on sectoral employment share variables 

and their quadratic terms are largely consistent with the results reported in Tables 3.5 and 3.6. 

The coefficient on the interaction term between manufacturing employment share and the 

trade-to-GDP ratio is positive and statistically significant at the 5% level. The magnitude of 

the coefficient on this interaction term is very small. However, this coefficient is not different 

from zero when the ‘super trading economies’ (Botswana, Hong Kong, Lesotho, Malaysia, 

Mauritius, Namibia, Netherlands, Singapore, Thailand) are deleted from the sample. These 

results, which are not consistent with the hypothesis of this chapter, are presumably due to 

the limitations of the trade-to-GDP ratio as a measure of trade openness.  

In summary, when trade openness is measured by the price convergence index, the 

results from the sample excluding African countries support the hypothesis that the 

inequality-reducing effect of manufacturing-led structural transformation is greater for 

countries with more open trade regimes. In addition, the findings also suggest that the 

inequality-increasing effect of services-led structural transformation is larger for countries 

with more open trade regimes.  
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3.5. Conclusion 

After the publication of Kuznets (1955), the relationship between economic growth and 

income inequality has been pushed to the forefront of development policy debate. The 

Kuznets hypothesis—that is, income inequality first rises and then tends to fall in the process 

of economic growth—has inspired a generation of economists to test this relationship. Recent 

studies have focused on the underlying process of the Kuznets hypothesis, the movement of 

workers from agriculture to non-agriculture. However, the literature on the structural 

transformation-income inequality nexus has largely ignored trade dimension, a prime driver 

of economic dynamism among developing countries in the last half-century.  

This chapter has examined the implications of openness to trade in the structural 

transformation-inequality relationship using a panel dataset covering 48 countries from 1960 

to 2010. The results suggest that the movement of workers to manufacturing unambiguously 

reduces income inequality, irrespective of the stage of structural transformation. This 

inequality-reducing impact of manufacturing-led structural transformation is larger in 

countries with more open trade regimes. 

These findings call for further attempts to develop an analytical framework in 

analysing structural transformation by incorporating the dimension of trade. Also, given the 

limitations of cross-country regression analysis, further research could extend to in-depth 

case studies to supplement multi-country econometric studies.  

 

 

 

 

 

 



87 

 

Appendix 

Table A3.1: Economic sectors  

Economic sectors Description 

Agriculture Agriculture, hunting, and forestry, fishing 

Mining Mining and quarrying 

Manufacturing Manufacturing 

Utilities Electricity, gas, and water supply 

Construction Construction 

Trade services 

Wholesale and retail trade; repair of motor vehicles, motorcycles, and personal and 

household goods; hotels and restaurants 

Transport services Transport, storage, and communications 

Business services 

Financial intermediation, renting and business activities (excluding owner-occupied 

rents) 

Government services Public administration and defence, education, health, and social work 

Personal services Other community, social and personal service activities, activities of private households 
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Table A3.2: countries coverage (based on GGDC database) 

Country Employment by sector 

Africa 

Botswana 1964-2010 

Ethiopia 1961-2010 

Ghana 1960-2010 

Kenya 1969-2010 

Malawi 1966-2010 

Mauritius 1970-2010 

Nigeria 1960-2011 

Senegal 1970-2010 

South Africa 1960-2010 

Tanzania 1960-2010 

Zambia 1965-2010 

Egypt 1960-2012 

Morocco 1960-2012 

Asia 

China 1952-2011 

Hong Kong 1974-2011 

India 1960-2010 

Indonesia 1961-2012 

Japan 1953-2012 

South Korea 1963-2011 

Malaysia 1975-2011 

Philippines 1971-2012 

Singapore 1970-2011 

Taiwan 1963-2012 

Thailand 1960-2011 

Latin America 

Argentina 1950-2011 

Bolivia 1950-2010 

Brazil 1950-2011 

Chile 1950-2012 

Colombia 1950-2010 

Costa Rica 1950-2011 

Mexico 1950-2012 

Peru 1960-2011 

Venezuela 1950-2011 

North America 

United States of America 1950-2010 

Europe 

West Germany 1950-1991 

Denmark 1948-2011 

Spain 1950-2011 

France 1950-2011 

United Kingdom 1948-2011 

Italy 1951-2011 

The Netherlands 1950-2011 

Sweden 1950-2011 
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Table A3.3: Sectoral employment share and income inequality: Full sample and full sample excluding African countries (the trade-to-

GDP ratio as a measure of trade openness) 
  Full sample Full sample excluding African countries 

1 2 3 4 

Manufacturing (MFG)  -1.505** 

(0.630) 

 -1.620** 

(0.647) 

 -1.786** 

(0.674) 

 -1.781** 

(0.702) 

Manufacturing2 (MFG2) 0.024 

(0015) 

0.026* 

(0.015) 

0.024 

(0.016) 

0.024 

(0.016) 

Non-manufacturing industry (NMFG) 0.111 

(0.498) 

0.142 

(0.492) 

0.745* 

(0.395) 

0.731* 

(0.394) 

Services (SERV) 1.156*** 

(0.425) 

1.166*** 

(0.418) 

1.371*** 

(0.367) 

1.364*** 

(0.369) 

Services2 (SERV2)  -0.013*** 

(0.004) 

 -0.013*** 

(0.004) 

 -0.014*** 

(0.004) 

 -0.014*** 

(0.004) 

Ln per capita GDP (LGDP)   0.173 

(1.683) 

  0.243 

(1.818) 

Government expenditure (GEX)   0.044 

(0.048) 

   -0.007 

(0.080) 

Human capital (HCP)   2.226 

(4.186) 

   -0.355 

(3.849) 

Trade-to-GDP ratio (𝑇𝐺𝐷𝑃) 0.216 

(0.150) 

0.205 

(0.141) 

0.472*** 

(0.142) 

0.465*** 

(0.136) 

𝑀𝐹𝐺 × 𝑇𝐺𝐷𝑃 0.014** 

(0.005) 

0.013** 

(0.005) 

0.017*** 

(0.005) 

0.017** 

(0.005) 

𝑁𝑀𝐹𝐺 × 𝑇𝐺𝐷𝑃  -0.000 

(0.003) 

 -0.001 

(0.003) 

0.001 

(0.003) 

0.001 

(0.003) 

𝑆𝐸𝑅𝑉 × 𝑇𝐺𝐷𝑃  -0.016** 

(0.007) 

 -0.015** 

(0.007) 

 -0.026*** 

(0.006) 

 -0.026*** 

(0.005) 

𝑀𝐹𝐺2 × 𝑇𝐺𝐷𝑃  -0.000** 

(0.000) 

 -0.000** 

(0.000) 

 -0.000** 

(0.000) 

 -0.000*** 

(0.000) 

𝑆𝐸𝑅𝑉2 × 𝑇𝐺𝐷𝑃 0.000** 

(0.000) 

0.000** 

(0.000) 

0.000*** 

(0.000) 

0.000*** 

(0.000) 

Constant 39.875*** 

(5.563) 

35.776*** 

(12.486) 

32.204*** 

(4.899) 

31.243** 

(13.791) 

No. of obs. 403 403 275 275 

Adjusted R-squared  0.218 0.224 0.445 0.445 

Notes: Standard errors clustered at country level are in parentheses; ***, **, * indicate significance level at 1%, 5%, and 10%, respectively.
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Table A3.4: Sectoral employment share and income inequality: developing countries and developing countries excluding African 

countries (the trade-to-GDP ratio as a measure of trade openness) 
  Developing countries Developing countries excluding African countries 

1 2 3 4 

Manufacturing (MFG)  -0.756 

(0.801) 

 -0.848 

(0.776) 

 -1.397* 

(0.687) 

 -1.378* 

(0.664) 

Manufacturing2 (MFG2) 0.000 

(0.019) 

0.002 

(0.018) 

0.016 

(0.017) 

0.019 

(0.017) 

Non-manufacturing industry (NMFG)  -0.320 

(0.545) 

 -0.389 

(0.522) 

0.061 

(0.651) 

0.017 

(0.569) 

Services (SERV) 0.967* 

(0.524) 

0.941* 

(0.511) 

1.254** 

(0.500) 

1.182** 

(0.526) 

Services2 (SERV2)  -0.010** 

(0.010) 

 -0.010** 

(0.005) 

 -0.012** 

(0.005) 

 -0.011** 

(0.005) 

Ln per capita GDP (LGDP)   1.344 

(1.885) 

  0.973 

(1.793) 

Government expenditure (GEX)   0.022 

(0.052) 

  0.011 

(0.092) 

Human capital (HCP)   0.221 

(5.138) 

   -5.072 

(4.562) 

Trade-to-GDP ratio (𝑇𝐺𝐷𝑃) 0.251 

(0.172) 

0.235 

(0.152) 

0.545*** 

(0.162) 

0.487*** 

(0.146) 

𝑀𝐹𝐺 × 𝑇𝐺𝐷𝑃 0.010 

(0.007) 

0.009 

(0.007) 

0.017*** 

(0.006) 

0.017** 

(0.006) 

𝑁𝑀𝐹𝐺 × 𝑇𝐺𝐷𝑃 0.001 

(0.003) 

0.000 

(0.003) 

0.001 

(0.003) 

0.002 

(0.003) 

𝑆𝐸𝑅𝑉 × 𝑇𝐺𝐷𝑃  -0.016* 

(0.009) 

 -0.015* 

(0.008) 

 -0.029*** 

(0.007) 

 -0.027*** 

(0.007) 

𝑀𝐹𝐺2 × 𝑇𝐺𝐷𝑃  -0.000 

(0.000) 

 -0.000 

(0.000) 

 -0.000** 

(0.000) 

 -0.000*** 

(0.000) 

𝑆𝐸𝑅𝑉2 × 𝑇𝐺𝐷𝑃 0.000* 

(0.000) 

0.000* 

(0.000) 

0.000*** 

(0.000) 

0.000*** 

(0.000) 

Constant 40.815*** 

(6.513) 

31.919** 

(13.021) 

34.829*** 

(6.988) 

36.796*** 

(11.400) 

No. of obs. 307 307 190 190 

Adjusted R-squared  0.248 0.257 0.48 0.489 

Notes: Standard errors clustered at country level are in parentheses; ***, **, * indicate significance level at 1%, 5%, and 10%, respectively.
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Chapter 4 

 

Developmental gains from export-oriented industrialisation: 

Does domestic value added matter? 
 

Abstract 

Is the emphasis placed on the share of domestic value added (‘value added ratio’) of exports 

in trade and industry policy making in developing countries consistent with the objective of 

achieving economic development through export-oriented development strategy? This 

chapter examines rationale behind this policy emphasis by first revisiting the conventional 

case for using value added ratio as policy guidance and then undertaking an input-output 

analysis of the manufacturing industry in Thailand with emphasis of employment generation 

and equity. The analysis is based on a balanced panel dataset covering 74 manufacturing 

sectors from 1990 to 2010. The findings do not support the widely shared view among policy 

makers that industries with high value added ratio have more potential to create employment. 

The results also suggest that an increase in value added ratio is associated with a decrease in 

the ratio of wage to profit, which is inconsistent with the objectives of poverty reduction and 

reducing income inequality. The policy implication of the results is that, in this era of 

economic globalisation, national industry policy needs be guided by market potential of 

products rather than the value added ratio. 
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4.1. Introduction 

Since the 1980s, several developing countries have undergone a decisive policy shift from 

import-substitution industrialisation (ISI) to export-oriented industrialisation (EOI). After 

several waves of efforts towards liberalisation, recent decades have witnessed a surge in 

international trade, especially in developing countries. One important aspect of trade 

openness is that it allows developing countries to import better quality, cheaper intermediate 

goods and capital equipment. With such advantages, a developing country, where unskilled 

labour is the abundant factor, can focus on producing labour-intensive goods in line with its 

comparative advantage. As such, the structure of the export basket has gradually shifted away 

from primary products to manufactured products, resulting in a fall in the share of domestic 

value added (‘value added ratio’) of gross export earnings. 

This decline in value added ratio has been driven by the current feature of economic 

globalisation. Since the 1990s, international trade has been powered by cross-border 

dispersion of production processes within vertically integrated global industries, which we 

label ‘global production sharing (GPS)’ in this study.1 This is particularly the case for 

growing trade within global production networks in East Asia. The resultant global 

production networks (GPNs) open opportunities for a country to specialise in different slices 

(tasks) of the production process in line with its relative cost advantages, instead of producing 

a given product entirely within its national boundaries (Antràs, 2016; Athukorala, 2014; 

Feenstra, 2009; Helpman, 2011; Jones, 2000; Jones & Kierzkowski, 2004). Therefore, value 

added ratio tends to fall in this era of economic globalisation. 

Policy makers in many countries are seeking to increase the domestic value added 

ratio in exports by formulating a number of policy instruments (Dollar, Khan, & Pei, 2019). 

 
1 This phenomenon is variously known as ‘global production sharing,’ ‘international production fragmentation,’ 

‘vertical specialisation,’ and ‘slicing up the value chain’. Henceforth, global production sharing (GPS) is used 

throughout the chapter. 
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For instance, the Thai government launched a new economic model named ‘Thailand 4.0’ in 

2016 aimed at transforming the Thai economy into a value-based economy. A key focus of 

this is the promotion of a set of high value-added industries (e.g., robotics, aviation, and 

biofuels) through tax and other non-tax incentives (Kohpaiboon, 2020; OECD, 2019). As in 

Thailand, other developing countries have recently embarked on value addition in production 

process, for example, Indonesia’s medium-term development plan (RPJMN), Malaysia’s 

national policy on industry 4.0 (Industry4WD), and India’s grand vision of ‘Make in India.’ 

The justification of these policies is that an increase in value added ratio will boost economic 

growth and create more employment. 

The emphasis on value added ratio has received renewed attention from a new wave 

of literature dealing with the measurement of international trade. With the emergence of GPS, 

analysis of trade data based on Customs records (‘gross’ trade data) leads to a misleading 

perception of trade imbalances among countries and the transmission of external shocks 

(Johnson, 2014; Lamy, 2013). A famous case study of an Apple iPod, showing that Chinese 

value added is less than 10% of total value of that product, supports this view (Dedrick, 

Kraemer, & Linden, 2010). This concern has led to the invention of a new measure of 

bilateral trade known as ‘trade in value added’ computed using global input-output tables. 

The well-known databases are, for example, Trade in Value Added (TiVA) and World Input-

Output Table Database. A number of recent studies have examined trade patterns in a world 

of GPS using value-added trade data (Kee and Tang, 2016; Nielsen, 2018; Pahl & Timmer, 

2019). This case for using value added trade rather than customs record based trade for 

analysing bilateral trade imbalances in this era of GPNs is impeccable (Lamy, 2013). 

However, using value added ratio as a guidance for industrial policy can lead to misleading 

policy inferences. 
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The purpose of this chapter is to examine the rationale behind using value added ratio 

as a policy guidance to promote economic growth in the era of economic globalisation by 

using Thailand as a case study. The hypothesis is that, in the context of the increasingly 

important role of global production sharing, industries characterised by high value added 

ratio do not have the potential to generate greater gains from export-oriented industrialisation. 

Developmental gains are captured by three indicators: export-induced employment, labour 

share of income, and wage to profit ratio. These three indicators are central to the 

development objective of achieving economic growth with equity. 

Thailand provides an excellent case study of this subject given the pivotal role of 

engagement in GPNs in export-oriented industrialisation and structural shifts in export 

structure in the economy, and the availability of data covering a period of sufficient length for 

the empirical analysis. The analysis is based on value added ratio and gains from export-

oriented industrialisation calculated by applying the input-output technique to the input-

output tables of Thailand covering 74 manufacturing sectors for 1990, 1995, 2000, 2005 and 

2010. 

This chapter finds no empirical support for the view that value added ratio is 

associated with export-induced employment. At the same time, the results suggest that an 

increase in value added ratio is associated with a decline in labour share of income (a proxy 

for poverty) and wage to profit ratio (a proxy for inequality), which can run counter economic 

development. The findings, however, shed light on the importance of a global production 

network orientation as a crucial determinant of export-induced employment.  

The chapter is structured as follows: Section 4.2 discusses an emphasis on value 

added ratio as policy guidance. Section 4.3 briefly summarises Thailand’s engagement in 

global production sharing. Section 4.4 shows methodology. Section 4.5 reports the results. 

Section 4.6 summarises the key findings. 
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4.2. Value added ratio 

After World War II, import-substitution industrialisation (ISI) became the basic tenet of 

development strategies. The purpose of ISI was to achieve economic growth through 

developing domestic capabilities of an economy to produce manufactured goods to replace 

imports, so trade barriers can be erected for that purpose. The underlying policy agenda was 

to turn inward and stimulate greater interaction between domestic industries while ignoring 

economic efficiency gains from resource allocations. 

The emphasis on domestic value added (alternatively known as ‘domestic content’ 

and ‘domestic retained value’) was central to the policy debate in the era of ISI. An 

unbalanced growth strategy proposed by Hirschman (1958) provided theoretical support to 

this emphasis. This involves promoting selected industries that have strong forward- and 

backward linkages (‘key sector’). The strength of linkages depends essentially on 

interdependence among domestic industries (Acharya & Hazari, 1971; Hazari, 1970; 

Rasmussen, 1956; Yotopoulos & Nugent, 1973). The commonly held view at the time was 

that a key sector is more capable of delivering high economic growth and creating greater 

employment. This superiority of key sector provides the justification for erecting trade 

barriers or imposing strategies aimed at utilising domestic industries. 

However, the ISI policy advocacy has lost its dominance from around the 1980s as 

the conventional thinking shifted away from ISI to export-oriented industrialisation (EOI). 

The experiences of the newly industrialised economies (NIEs) in East Asia in the 1960s and 

1970s in achieving rapid economic growth, together with the balance-of-payment crises in 

the 1980s, have inspired policy makers in many developing countries to follow this 

development strategy. Much empirical evidence also suggests that, in contrast to ISI, EOI is 

more efficient in promoting resource allocation and fostering economic growth. More 

importantly, EOI has recorded an impressive rate of labour absorption through manufacturing 
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expansion, resulting in massive poverty reduction (Bhagwati, 1978; Krueger, 1978; Lal & 

Myint, 1996; Little, Scitovsky, & Scott, 1976). 

Recent years have, however, witnessed the revival of an emphasis on domestic value 

added. This is because of the decline in value added ratio driven by the structural shift in 

export basket towards manufactured products and the rise of global production sharing. 

Policy makers in many developing countries are concerned about this trend and are aspiring 

to increase value added ratio. This concern originates from the view that a lower value added 

ratio will result in a smaller total value added of exports and thus a smaller Gross Domestic 

Product (GDP) (Dollar et al., 2019). However, tariff and non-tariff barriers are among policy 

instruments commonly used to increase value added ratio. This policy emphasis on value 

added harks back to the era of ISI under which domestic industry is promoted through trade 

protection and other measures (e.g., local content requirement and export ban). 

Attempts to increase value added ratio through direct policy intervention in this era of 

economic globalisation are questionable for a number of reasons. First, under export-oriented 

industrialisation, the key to the success of a developing country depends on its ability to 

produce goods and services that international buyers demand. A developing country endowed 

with abundant labour can reap gains from greater economic integration by focusing on 

labour-intensive goods (e.g., clothing, footwear, toy, and sporting goods) and assembly 

activities. In general, the production process relies heavily on imported inputs in order to 

meet high quality standards and global competition. As such, value added ratio is low in this 

traditional export-oriented manufacturing production. Policy intervention to increase value 

added ratio will stifle this development strategy.  
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Second, the production of intermediate goods is in general more capital intensive 

compared to the assembly of final goods (Riedel, 1975). Since developing countries are 

relatively labour abundant, shifting the domestic production towards intermediate goods 

production can run counter country’s comparative advantage. In addition, the importation of 

intermediate inputs implicitly substitutes labour for relatively capital-intensive intermediate 

input. This will increase the labour intensity and magnify employment creation in the 

economy.   

The experiences of the NIEs cast doubt on the validity of the use of value added ratio 

as policy guidance. Little (1999, 234) writes: ‘Some critics have used the pejorative term 

‘shallow’ to describe the development [in the 1960s and 1970s] of Korea and Taiwan, by 

which it is meant that there are relatively little backward linkages from exports. In that case, 

development in depth mush be declared the enemy of employment and equity. All labour-

intensive sectors have their K/L [capital-labour] ratios raised by backward linkages [that is, 

an increase in domestic content], because all the intermediaries—petrochemical, artificial 

fibre, steel, non-ferrous metals, etc.—are highly capital intensive. These intermediaries are 

the curve of developing countries.’ 

In the past three decades, the structural feature of economic globalisation has changed 

as international trade has been driven by GPS (Bems, Johnson, & Yi, 2011; Krugman, 1995; 

World Bank, 2020b). This phenomenon has been brought about by a surge of trade in tasks 

instead of trade in goods (Grossman & Rossi-Hansberg, 2008; Johnson & Noguera, 2012). 

An implication of the rise of GPS is that it expands the choice of country to pursue export-

oriented industrialisation. Without GPS, countries have to be proficient in all components of 

production in order to compete in the global market. GPS, therefore, allows developing 

countries to join production networks and reap gains from export dynamism by specialising 

in a few tasks in the production process. 
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The emphasis on value added ratio can hinder opportunities for a country to gain from 

joining global production network for several reasons. In general, the import content of 

vertical specialisation is higher than that in horizontal specialisation (Brumm, Georgiadis, 

Gräb, & Trottner, 2019). In many cases, there is no possibility of local substitution of 

intermediate inputs. This results in low value added ratio. Even though value added ratio is 

low, superior employment effects from GPS can be high due to two factors. First, GPS opens 

up opportunities for countries to specialise in a given slice/task within vertically integrated 

global industries that fits with its relative cost advantage (Antràs, 2016). In labour abundant 

countries, tasks undertaken within production networks tend to be relatively more labour 

intensive compared to producing goods from beginning to end within its national boundaries 

(Barrientos, Gereffi, & Rossi, 2011; Head & Ries, 2002; Timmer, Erumban, Los, Stehrer, & 

de Vries, 2014). Low-linked industries can therefore have greater employment potential. 

Second, employment generation can be substantial due to the volume effect. Most of the GPS 

productions have a larger market compared to traditional products based on horizontal 

specialisation. Therefore, low value added ratio should not be viewed as a ‘disappointing’ 

outcome from deeper economic integration through joining GPNs.   

To summarise, policy guidance based on value added ratio—that is, to produce more 

at home and rely less on imported intermediate for exports—is not pertinent to a country’s 

comparative advantage in this era of economic globalisation. 
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4.3. Export-oriented industrialisation in Thailand 

During the post-war period until about the mid-1970s, Thailand pursued import substitution 

development strategy under a protectionist trade regime (Myint, 1967; Warr, 1993). It 

maintained significantly high tariffs and an extensive array of non-tariff measures (Rock, 

1995; Siriprachai, 1998). From the mid-1980s, Thailand significantly liberalised its trade 

policy regime and increasingly participated into the world economy. The outcome was 

impressive. The economy grew rapidly with double-digit economic growth for three 

consecutive years from 1988 to 1990. 

This remarkable economic progress was primarily driven by rapid growth in exports, 

accompanied by a remarkable shift in the export composition away from primary products 

towards manufactured exports (Athukorala & Suphachalasai, 2004). The share of primary 

products in total exports fell dramatically from about 75 percent in 1970 to less than 30 

percent in early 1990s. During this period, the share of manufacturing rose from less than 5 

percent to over 70 percent by the mid-1990s (World Bank, 2020a). The surge in 

manufacturing exports reflected the expansion of processed foods and traditional light 

manufactured goods, especially clothing and footwear. Thailand experienced an export 

contraction in 1996 due to the sharp appreciation of the real exchange rate against the yen and 

an increase in real wage, thereby eroding international competitiveness driven by (Warr, 

2000). After the 1997 Asian Financial Crisis, manufacturing exports have been dominated by 

the broader category of machinery and transport equipment (Table A4.1 in the Appendix). 

The rapid growth of machinery and transport equipment exports has been driven by 

rapid integration of the Thai manufacturing industry in GPS in automobiles, and electrical 

and electronics products. Thailand’s engagement in GPS began in the early 1980s with head-

stack assembly (HSA), the most labour-intensive part of the hard disk drive (HDD), after 

Seagate Technology moved its HSA operation out of Singapore. After that, other HDD 
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makers (e.g., IBM and Fujisu) set up their affiliates in Thailand. These HDD makers have 

attracted many parts suppliers (i.e., Magnetric, Nidec and K. R. Precision) to stay close to 

their customers (Flamm, 1985; Kohpaiboon & Jonhwanich, 2013; Nidhiprabha, 2017). 

Today, the HDD industry is one of the major industries in Thailand with exports accounting 

for 7% of total manufacturing exports. Also, Thailand became a major player in automobile 

assembly in the late 1990s. By the early 2000s, it has become the premier automobile 

assembly centre within the automobile production networks in Asia (‘Detroit of Asia’). 

Recently, Thailand’s engagement in production network trade has expanded to the 

aerospace and aviation industry. Boeing sources metal and composite parts and trolley carts 

produced in Thailand. Exports of these products have grown faster than total exports, thanks 

to the presence of several well-known international companies such as Triumph Group, 

Rolls-Royce, and Senior Aero Space (Board of Investment, 2018). These manufacturers have 

attracted several suppliers such as C.C.S. Advance Technology and Jinpao Precision 

Industry. These suppliers sell less-customised products not only to Boeing but also Airbus, 

Bombardier, and other aircraft manufacturers. 

Table 4.1 shows that, from 1990-1991 to 2010-2011, average annual growth rate of 

exports of parts and components was higher than that of manufactured products. The share of 

total network trade stood at 66% of total manufacturing exports in 1990-91 and increased to 

more than 70% in 2005-06. This share dropped to 63% in 2010-11. Parts and components 

accounted for 61% of total network exports in 2010-11, up from 46% in 1990-91. In addition, 

there was a significant shift in the composition of network exports during the period under 

study (Table 4.2). The share of clothing and footwear in total GPN exports fell from 30% in 

1990-91 to only 7% in 2010-2011. During this period, there was a heavy concentration of 

network exports in electronics and electrical goods and automobiles. 
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Table 4.1: Share of network products in manufacturing exports of Thailand, 1990 to 

2010 

  
1990-91 1995-96 2000-01 2005-06 2010-11 

Average annual 

growth rate (%) 

Panel A: Export value of GPN products (million USD) 

Part and components  4,363 17,689 24,994 46,730 54,939 14.84 

Final assembly 5,201 10,028 14,352 25,558 35,185 10.98 

Total GPN 9,564 27,717 39,346 72,287 90,124 12.92 

Manufactured products 14,459 38,714 55,361 102,315 143,180 13.18 

Total exports 22,675 53,898 73,041 131,997 223,364 13.03 

Panel B: Share of GPN in total GPN exports (%) 

Part and components  45.6 63.8 63.5 64.6 61.0 1.48 

Final assembly 54.4 36.2 36.5 35.4 39.0 -1.42 

Panel C: Share of GPN in total manufacturing exports (%) 

Parts and components 30.2 45.7 45.1 45.7 38.4 1.24 

Final assembly 36.0 25.9 25.9 25.0 24.6 -1.79 

Total GPN 66.2 71.6 71.1 70.7 62.9 -0.30 

Panel D: Share of GPN in total exports (%) 

Parts and components 19.2 32.8 34.2 35.4 24.6 1.48 

Final assembly 22.9 18.6 19.6 19.4 15.8 -1.72 

Total GPN 42.2 51.4 53.9 54.8 40.3 -0.13 

Notes: Manufacturing sectors are SITC 5-8 excluding SITC 68 (non-ferrous metals), two-year averages are used 

to minimise the effect of possible random shocks and measurement error. 

Source: Compiled from UN Comtrade Database (SITC Rev. 3) 

 

 

Table 4.2: Composition of network products in total GPN exports from Thailand, 1990 

to 2010 

 1990-91 1995-96 2000-01 2004-05 2010-11 

Average annual 

growth rate (%) 

Power-generating machinery 

and equipment (71) 

1.9 2.6 3.1 2.9 4.2 17.87 

Automatic data processing 

machines (75) 

18.3 32.0 27.4 24.7 25.5 14.96 

Telecommunication and 

sound recording equipment 

(76) 

12.9 11.5 11.8 15.0 10.5 13.49 

Electrical machinery 

excluding semiconductors 

(77 - 776) 

7.7 10.3 9.9 10.4 12.4 16.08 

Semiconductor (776) 9.8 12.5 14.3 13.4 3.2 9.84 

Road vehicles (78) 1.4 1.2 6.7 12.8 20.8 29.62 

Other transport equipment 

(79) 

0.1 0.2 0.1 0.2 0.5 52.30 

Apparel and clothing 

accessories (84) 

21.8 11.1 10.7 6.8 5.9 5.70 

Footwear (85) 8.0 3.7 2.5 1.5 1.0 1.91 

Others  18.1 14.9 13.6 12.3 15.9 12.14 

Total GPN 100 100 100 100 100 
 

Notes: two-year averages are used to minimise the effect of possible random shocks and measurement error. 

Source: Compiled from UN Comtrade Database (SITC Rev. 3) 
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4.4. Methodology 

This section first describes the methodology of calculating value added ratio and export-

induced employment. This is followed by the specification of the regression model used to 

investigate the relationship between value added ratio and export-induced employment. 

4.4.1. Input-output model 

The standard input-output framework is used to examine the relationship between value 

added ratio and developmental gains from export-oriented industrialisation (Leontief, 1936). 

Input-output (I-O) tables fall under two categories: ‘non-competitive type’ that shows 

domestic and import transactions in two separate matrices of inter-industry flows of goods 

and services and ‘competitive type’ that lumps together the two types of inputs as a single 

inter-industry matrix (Miller & Blair, 2019). In this chapter, the non-competitive I-O 

framework is used because the focus is domestic input-output linkages in determining the 

selected performance indicators. For a non-competitive input-output system, the Leontief 

balance equation can be written as 

𝑋 = (𝐼 − 𝐴𝑑)−1𝐹                      (1) 

where 𝑋 is a matrix of gross output,  𝐴𝑑 is a matrix of the domestic I-O coefficient, and 𝐹 is a 

matrix of final demand.  

Final demand can be decomposed to 

𝑋 = (𝐼 − 𝐴𝑑)−1(𝑌𝑑 + 𝐸)                     (2) 

where 𝑌𝑑 is a vector of domestic final demand and 𝐸 is exports of domestically produced 

goods. (𝐼 − 𝐴𝑑)−1 is an output multiplier. It shows the total value of production in all sectors 

throughout the economy that is required to satisfy an increase in a unit of output of sector 𝑗. 
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The sum of the 𝑗𝑡ℎ column of (𝐼 − 𝐴𝑑)−1 gives a value of total backward linkages 

when domestic final demand or foreign final demand for the 𝑗𝑡ℎ commodity increases by one 

unit. Backward linkage for sector 𝑗 is 

𝐵𝑊𝐿𝑗 = ∑ 𝑙𝑖𝑗
𝑛
𝑖=1                       (3) 

 

Import intensity 

Industry uses both domestically produced input and imported input in its production process. 

A diagonal matrix of imported input coefficients is 

𝑅 = [𝑟𝑖], 𝑟𝑖 =
𝑅𝑖

𝑋𝑖
                       (4) 

where 𝑅𝑖 is import used by sector 𝑖 and 𝑟𝑖 is thus imported input coefficient. It can be written 

in a matrix form: 

𝑅 = [
𝑟11 ⋯ 0

⋮ ⋱ ⋮
0 ⋯ 𝑟𝑛𝑛

] 

To quantify the total imports as a part of the production, it gives 

𝑀 = 𝑅(𝐼 − 𝐴𝑑)−1 = [
𝑟11 ⋯ 0

⋮ ⋱ ⋮
0 ⋯ 𝑟𝑛𝑛

] [
𝑙11 ⋯ 𝑙1𝑛

⋮ ⋱ ⋮
𝑙𝑛1 ⋯ 𝑙𝑛𝑛

] = [

𝑚11 ⋯ 𝑚1𝑛

⋮ ⋱ ⋮
𝑚𝑛1 ⋯ 𝑚𝑛𝑛

] 

where 𝑀 is the total import requirement matrix of domestic production. An element of matrix 

𝑀, 𝑚𝑖𝑗, is the total amount of imports 𝑖 needed to produce one unit of commodity 𝑗. As sector 

𝑗 uses imported intermediates from several industries, the total import required to produce a 

unit of commodity 𝑗 is therefore 

𝑚𝑇𝑗 = ∑ 𝑚𝑖𝑗
𝑛
𝑖=1                         (5) 
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Value added ratio 

Let 𝑒𝑗 be a value of total exports from sector 𝑗. It is assumed that there is no difference in 

using imports in producing a unit of output whether the product is sold within the economy or 

exported to the foreign market. 

Thus, each unit of export of commodity 𝑗, 𝑒𝑗, is embodied with imports used by sector 

𝑗, 𝑚𝑇𝑗. It yields 

𝑚𝑇𝑗
𝑒 =𝑚𝑇𝑗𝑒𝑗                        (6) 

where 𝑚𝑇𝑗
𝑒  is the total value of imports embodied in the export of commodity 𝑗.  

Let 𝑒𝑗
𝑛 be net-export earnings of sector 𝑗. This is estimated by: 

𝑒𝑗
𝑛 = 𝑒𝑗 − 𝑚𝑇𝑗𝑒𝑗 = (1 − 𝑚𝑇𝑗)𝑒𝑗                    (7) 

Lastly, dividing (7) by gross exports yields per-unit domestic value added of export 

(value added ratio) as the following:  

𝐷𝑉𝐴 = 𝑒𝑗
𝑛 𝑒𝑗⁄                             (8) 

This is the domestic content of exports as a percentage of gross exports. It is 

important to distinguish between value added as a share of gross exports (value added ratio) 

and total value added in exports (net-export earnings).2  

 

 

 

 

 

 

 

 
2 For detailed discussion and alternative calculation of value added ratio, see Hummels, Ishii, & Yi (2001), 

Koopman, Wang, & Wei (2012), Timmer, Miroudot, & de Vries (2019). 
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Export-induced employment 

Define a diagonal matrix of employment coefficient as a proportion of employment to total 

output in each industry as: 

𝐺 = [
𝑔11 ⋯ 0

⋮ ⋱ ⋮
0 ⋯ 𝑔𝑛𝑛

] 

where 𝐺𝑖 is a number of employed persons in sector 𝑖 and 𝑔𝑖 is an employment coefficient 

(the ratio of employment to total output). In matrix form, it can be written as: 

Total employment as a part of the production can be quantified as: 

𝐾 = 𝐺(𝐼 − 𝐴𝑑)−1 = [
𝑔11 ⋯ 0

⋮ ⋱ ⋮
0 ⋯ 𝑔𝑛𝑛

] [
𝑙11 ⋯ 𝑙1𝑛

⋮ ⋱ ⋮
𝑙𝑛1 ⋯ 𝑙𝑛𝑛

] = [
𝑘11 ⋯ 𝑘1𝑛

⋮ ⋱ ⋮
𝑘𝑛1 ⋯ 𝑘𝑛𝑛

] 

where 𝐾 is the total employment requirement matrix of domestic production. 

An element of matrix 𝐾, 𝑘𝑖𝑗, is the total amount of worker in sector 𝑖 that sector 𝑗 

needs to produce one unit of commodity 𝑗 in the economy. Total required employment from 

all sectors to produce a unit of commodity 𝑗 is thus 

𝑘𝑇𝑗 = ∑ 𝑘𝑖𝑗
𝑛
𝑖=1                       (9) 

We can delineate further how exports can lead to an increase in employment by 

reproducing an expression of net export earnings. Let us assume that employment required in 

production is identical whether the product is sold domestically or exported. The total value 

of employment embodied in exports, 𝑒𝑗, is given by 

𝑘𝑇𝑗
𝑒 =𝑘𝑇𝑗𝑒𝑗                     (10) 

where 𝑘𝑇𝑗
𝑒  is the total value of employment embodied in the export of commodity 𝑗. Thus, the 

total export-induced employment of the economy, 𝐾𝑇, is therefore 

𝐾𝑇 = ∑ 𝑘𝑇𝑗
𝑒𝑛

𝑗=1                     (11) 
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4.4.2. Regression model 

The following model is estimated to investigate the relationship between value added ratio 

and export-induced employment. The regression model takes the following form: 

 

𝐸𝑋𝐸𝑀𝑖𝑡 = 𝛼 + 𝛽1𝐷𝑉𝐴𝑖𝑡 + 𝛽2𝐺𝑃𝑁𝑖𝑡 + 𝛽3𝑃𝑅𝑂𝐷𝑖𝑡 + 𝛽4𝐺𝑃𝑁𝑖 ∗ 𝐷𝑉𝐴𝑖𝑡 + 

          𝛽5𝐺𝑃𝑁𝑖 ∗ 𝑃𝑅𝑂𝐷𝑖𝑡 + 𝜇𝑖 + 𝑣𝑡 + 𝜀𝑖𝑡                                                   (12) 

 

where 𝐸𝑋𝐸𝑀 is export-induced employment, the subscripts 𝑖 and 𝑡 refer to industry and year. 

The explanatory variables are listed below, with the postulated sign of the regression 

coefficient for the explanatory variables in parenthesis. 

𝐷𝑉𝐴 (+/– )  Value added ratio 

𝐺𝑃𝑁 (+)  Global production network orientation 

𝑃𝑅𝑂𝐷 (+/– )   Productivity 

𝛼   A constant term 

𝜇 Industry fixed effects 

𝑣 Year fixed effects 

𝜀 An error term 

 

The key explanatory variable of interest is value added ratio (𝐷𝑉𝐴). The widely held 

view among policy makers is that industry with high value added ratio is capable of 

employment generation. However, as discussed in the previous section, industry with high 

value added ratio does not necessarily to have greater employment generation compared to 

those with those with low value added ratio, especially in this era of GPS. The expected sign 

of the coefficient on 𝐷𝑉𝐴 is thus ambiguous. Productivity (𝑃𝑅𝑂𝐷) is included to capture the 

effect of productivity improvement on export-induced employment. On the one hand, 
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productivity improvement in a given industry can pull resources from other industries to be 

used in production process. On the other hand, it can push or release labour to other activities. 

The expected sign of the coefficient on 𝑃𝑅𝑂𝐷 can be positive or negative. Global production 

network orientation (𝐺𝑃𝑁) is included to investigate whether industry with greater 

participation in GPN can generate employment higher than other industries. In the context of 

developing country, participation in GPN in line with a country’s comparative advantage is 

expected to create more employment. The expected sign of the coefficient is positive. 

 

4.4.3. Data 

The model is estimated based on a balanced panel dataset covering 74 manufacturing sectors 

for a period of 5 years (1990, 1995, 2000, 2005, and 2010). 

Engagement in global production network (𝐺𝑃𝑁) is measured in terms of the share of 

exports of parts and components and final assembly within production network to total 

manufacturing exports of each industry. Trade based on GPN is trade in parts and 

components, and assembled end products within the production networks. The data are 

compiled at the 5-digit level of the Standard International Trade Classification (SITC) based 

on SITC Revision 3. Lists of parts and components are derived by mapping parts and 

components in the intermediate products subcategory of the UN Broad Economic 

Classification (BEC) with SITC Rev. 3.3 Exports of assembled end products are estimated as 

the difference between exports of parts and components and total exports of that product 

categories. According to Athukorala (2019), product categories involved in final assembly 

are office machines and automatic data processing machines (SITC 75), telecommunication 

and sound recording equipment (SITC 76), electrical machinery (SITC 77), road vehicles 

 
3 For details on the methods of data compilation, see Athukorala (2014). The complete data set and the list of 

parts and components are available on request. 



108 

 

(SITC 78), other transport equipment (SITC 79), travel goods (SITC 83), clothing and 

clothing accessories (SITC 84), professional and scientific equipment (SITC 87), 

photographic apparatus (SITC 88), and toys and sport goods (SITC 894).  

Export-induced employment is measured in natural logarithm. Thailand’s I-O tables 

are taken from the National Economic and Social Development Council (NESDC) and were 

originally published in Thai Baht. In the regression analysis, variables calculated from the 

input-output table are deflated using GDP deflator from the World Bank. Employment data 

come from the annual labour force survey from the National Statistics Office. Employment 

data (originally coded using Thailand’s Standard Industrial Classification) are matched with 

the input-output table using the concordance table provided by NESDC. Tables A4.2 and 

A4.3 in the Appendix provide the definitions of I-O industries and summary statistics of 

export-induced employment. 

Productivity (𝑃𝑅𝑂𝐷) is measured by the real value added per worker. It captures both 

total factor productivity (TFP) and capital deepening. Unfortunately, data are not available to 

estimate TFP at the required level of industry disaggregation. Productivity is measured in 

natural logarithm.  

Table 4.3 presents summary statistics. On average, value added ratio decreased over 

time from 64.39% in 1990 to 60.23% in 2010. This suggests a decreasing role of domestically 

produced intermediate (domestic content) in production process. Table A4.4 in the Appendix 

reports value added ratio in each sector. The coefficient of variation (CV) illustrates the 

variation in value added ratio across sectors.  
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Table 4.3: Summary statistics 

 
1990 1995 2000 2005 2010 All 

Value added ratio (%) 64.39 

(18.80) 

64.03 

(18.92) 

61.81 

(18.78) 

59.09 

(18.72) 

60.23 

(18.17) 

61.71 

(18.68) 

Productivity (log) 9.56 

(2.41) 

9.68 

(2.23) 

9.20 

(2.20) 

9.55 

(1.36) 

9.96 

(1.28) 

9.59 

(1.92) 

GPN orientation (%) 0.78 

(3.06) 

0.82 

(2.98) 

0.91 

(3.50) 

0.87 

(2.95) 

0.83 

(2.66) 

0.84 

(3.03) 

Export-induced employment 

(thousand worker) 

104 

(316) 

97 

(261) 

116 

(270) 

110 

(220) 

118 

(245) 

109 

(263) 

Number of sectors 74 74 74 74 74 74 

Notes: Simple mean and standard deviation (in parenthesis) are reported for each indicator. 
 

On average, GPN orientation at industry level of Thai manufacturing increased from 

0.78% in 1990 to 0.91% 2000. After that, it fell to 0.83 in 2010. This can be partly explained 

by the 2008 Global Financial Crisis that slowed down global trade. GPN orientation shown in 

Table 4.3 is particularly low simply because there are numerous sectors that do not engage in 

GPNs. Table A4.5 in the Appendix reports the GPN orientation in each sector during the 

period under study. According to Table A4.6, from 1990 to 2010, an export-weighted average 

of value added ratio of industries participated in network trade was smaller than that of total 

manufacturing industries. This is because industries integrated within GPNs rely more on 

imported intermediate; therefore, their value added ratio is relatively low. 

 Average export-induced employment increased from 104 thousand workers in 1990 to 

116 thousand workers in 2000. It slightly declined to 110 thousand workers in 2005 before 

increasing to 118 thousand workers in 2010. This illustrates an increasing developmental gain 

in employment from export-oriented industrialisation. 
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Table 4.4 reports the results from the Pearson correlation test. In general, there is a 

positive correlation between value added ratio and export-induced employment. The 

correlation coefficient is small, however. The results from the Spearman’s rank correlation 

test are consistent with these results.  

 

Table 4.4: Correlation matrix 

Export-induced employment (𝑬𝑿𝑬𝑴) 1    

Value added ratio (𝑫𝑽𝑨) 

0.24*** 

(0.00) 1   

Ln productivity (𝑷𝑹𝑶𝑫) 

-0.05 

(0.32) 

-0.04 

(0.43) 1  

GPN orientation (𝑮𝑷𝑵) 

0.13** 

(0.01) 

-0.25*** 

(0.00) 

0.05 

(0.31) 1 

 𝑬𝑿𝑬𝑴 𝑫𝑽𝑨 𝑷𝑹𝑶𝑫 𝑮𝑷𝑵 

 

To supplement the results from the correlation test, there are several industries with 

high per unit value added but low employment effect, for example, cement, concrete, and 

non-metallic products, aircraft, and shipbuilding. These industries rely mainly on domestic 

intermediate inputs in production process. At the same time, there are many industries with 

low per unit value added but high employment effect, for instance, electronics, office and 

household machinery, motor vehicles, and industrial machinery. These industries, which are 

well integrated within GPNs, account for the bulk of manufacturing employment. 
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4.4.4. Estimation method 

The model is estimated using the fixed effects (FE) estimator. The Hausman test rejects the 

null hypothesis that unobserved explanatory variables are not distributed independently of the 

explanatory variables, favouring the FE estimator over the random effects estimator. Industry 

fixed effects are included to capture a large proportion of the cross-industry differences in 

export performance indicators and allows us to focus on the determinants of within-industry 

variations. Year dummies are included to capture unobservable time fixed effects. 

Heteroscedasticity-consistent robust standard error is used for testing statistical significance 

of the regression coefficients. 

Reverse causality between export-induced employment and value added ratio is 

unlikely to bias the results because the dependent variable is direct and indirect (total) impact 

of employment induced from export. It is unlikely that total employment effect from export 

of a given sector could exist prior to changes in value added ratio. Admittedly, the estimate 

may suffer from the omitted variable bias because it is difficult to include industry 

characteristics, geographic formation, and the role of Multinational enterprises (MNEs) due 

to data issue. However, investment policy regime is rather neutral throughout the period of 

study. Tax and non-tax incentives granted by Thailand’s Board of Investment are based on 

the location of firm, not the type of industry. Targeted industrial policy has been implemented 

only after 2017. Since the standard I-O table does not provide geographical information and 

other industry characteristics, industry fixed effects are expected to capture these factors. To 

check whether the estimate suffers significantly from endogeneity problem, the model is re-

estimated by using value added ratio with one period lag and the first difference (FD) 

estimator. The results still hold.  
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4.5. Results 

The results are presented in Table 4.5. The coefficient on value added ratio is positive but 

statistically insignificant (Column 1). The coefficient on productivity is positive and 

statistically significant at the 10% level. An increase in productivity by 1% is associated with 

a 17% increase in export-induced employment. 

Column 2 reports the results after including GPN orientation into the model. The 

coefficient on value added ratio is still positive but not statistically significant. The 

coefficient on productivity is positive and statistically significant at the 10% level. 

Interestingly, the estimated coefficient on GPN orientation is positive and statistically 

significant at the 1% level. A 1 percentage point increase in GPN orientation is associated 

with a 15% increase in export-induced employment. This finding provides strong evidence 

that participation in global production network significantly generates more employment.  

 

Table 4.5: Value added ratio and export-induced employment 

 (1) (2) (3) 

Value added ratio (𝐷𝑉𝐴) 0.01 

(0.01) 

0.01 

(0.01) 

0.01 

(0.01) 

Ln productivity (𝑃𝑅𝑂𝐷)  0.17* 

(0.10) 

0.16* 

(0.09) 

0.17* 

(0.10) 

Global production network 

orientation (𝐺𝑃𝑁) 

  0.15*** 

(0.05) 

0.33*** 

(0.10) 

𝐺𝑃𝑁 × 𝐷𝑉𝐴     0.07 

(0.16) 

𝐺𝑃𝑁 × 𝑃𝑅𝑂𝐷      -0.02 

(0.02) 

1995 0.78*** 

(0.12) 

0.78*** 

(0.12) 

0.79*** 

(0.12) 

2000 1.31*** 

(0.14) 

1.29*** 

(0.14) 

1.30*** 

(0.14) 

2005 1.53*** 

(0.18) 

1.52*** 

(0.18) 

1.54*** 

(0.18) 

2010 1.48*** 

(0.20) 

1.48*** 

(0.19) 

1.50*** 

(0.19) 

Constant 6.58*** 

(1.27) 

6.45*** 

(1.26) 

6.34*** 

(1.28) 

Observations 370 370 370 

Adjusted R-squared 0.414 0.44 0.44 

Industry fixed effects Yes Yes Yes 

Notes: Robust standard errors are reported in parentheses, time (year) dummy with the year 1990 as the base 

dummy, table reports within R-square, ***, **, * indicate significance level at 1%, 5%, and 10%, respectively.  
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Column 3 of Table 4.5 presents the results after adding two interaction terms: (a) 

GPN orientation and value added ratio, and (b) GPN orientation and productivity. The 

coefficients on both value added ratio and productivity are similar to previous column. In 

addition, the coefficient on the interaction term between GPN orientation and domestic value 

added is positive but not statistically significant. This suggests that the relationship between 

export-induced employment and value added ratio is not statistically different among GPN 

industries. Moreover, the coefficient on the interaction term between GPN orientation and 

productivity is negative but statistically insignificant. This indicates that the relationship 

between export-induced employment and productivity does not significantly vary among 

GPN industries.  

In summary, there is no empirical support for the notion that industries with high 

value added ratio can generate more export-induced employment than those with low value 

added ratio. However, there is strong evidence that participation in global production 

networks significantly increases export-induced employment. 

 

Export-oriented industrialisation, poverty, and inequality 

To supplement the result on export-induced employment, the analysis is expanded to cover 

poverty and inequality. These two developmental outcomes are central to the contemporary 

policy debate in developing countries in the era of economic globalisation. Here, poverty is 

proxied by the ratio of wage to total value added (GDP). Inequality is proxied by the ratio of 

wage to profit. According to the definitions from the input-output table, wage is total 

compensation received by employees. Employee covers long-term workers, temporary 

workers, executives and hired labourers in the agricultural sector excluding family workers. 

Profit is defined as the difference between total value added and wages and salaries, 

depreciation and indirect taxes.  
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These two proxies are, of course, not measures of poverty and inequality commonly 

used in the literature. However, they provide useful information about how wages, the major 

source of income of workers, are distributed across factors of production. Labour share in 

total income is often used in several studies to capture the pro-poor bias in the process of 

industrialisation (Case & Deaton, 2020, Daudey & García-Peñalosa, 2007; Glyn, 2011; Little, 

1999). Labour is the main, if not the sole, ‘wealth’ owned by the poor. So, an increase in 

labour share in value added under export-oriented industrialisation in a developing country 

should contribute to poverty alleviation. A developing country’s comparative advantage in 

export-oriented industrialisation lies mainly in labour-intensive production. Also, there is 

evidence that an increase in income inequality is closely associated with the share of income 

allocated to capital relative to the share of income accruing to labour (Piketty, 2014; World 

Bank, 2020b). 

Table 4.6 reports the result on the ratio of wage to total value added (labour share of 

income). The coefficient on value added ratio is negative and statistically significant at the 

1% level (Column 1). A 1-percentage point increase in value added ratio is associated with a 

17-percentage point decrease in the share of wage in total value added. The results hold after 

adding other control variables and the interaction terms (Columns 2 and 3). This indicates 

that industries with high value added ratio do not necessarily have higher share of wage in 

total income. 
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Table 4.6: Value added ratio and labour share of income in Thai manufacturing 

(Dependent variable: the share of wages in total value added, %). 
 (1) (2) (3) 

Value added ratio (𝐷𝑉𝐴) -0.17*** 

(0.05) 

-0.17*** 

(0.05) 

-0.16*** 

(0.06) 

Ln productivity (𝑃𝑅𝑂𝐷)  -0.00 

(0.00) 

-0.00 

(0.00) 

0.00 

(0.00) 

Global production network 

orientation (𝐺𝑃𝑁) 

 
0.00 

(0.00) 

0.02* 

(0.01) 

𝐺𝑃𝑁 × 𝐷𝑉𝐴 
  

0.00 

(0.01) 

𝐺𝑃𝑁 × 𝑃𝑅𝑂𝐷 
  

-0.00** 

(0.00) 

1995 -0.02*** 

(0.00) 

-0.02*** 

(0.00) 

-0.02*** 

(0.00) 

2000 -0.01 

(0.01) 

-0.01 

(0.01) 

-0.01 

(0.01) 

2005 0.00 

(0.01) 

0.00 

(0.01) 

0.00 

(0.01) 

2010 -0.02 

(0.01) 

-0.02 

(0.01) 

-0.01 

(0.01) 

Constant 42.30*** 

(3.78) 

42.20*** 

(3.77) 

40.70*** 

(3.86) 

Observations 370 370 370 

Adjusted R-squared 0.07 0.068 0.079 

Industry fixed effects Yes Yes Yes 

Notes: Ratio of labour share (wages) in total value added is used as a proxy for poverty; robust standard errors 

are reported in parentheses; time (year) dummy with the year 1990 as the base dummy; table reports within R-

square, ***, **, * indicate significance level at 1%, 5%, and 10%, respectively. 

 

Interestingly, the coefficient on GPN orientation is positive and statistically 

significant at the 10% level (Column 3). This supports the hypothesis that participation in 

network trade significantly increases the labour’s income share in national income. However, 

the coefficient on the interaction term between GPN orientation and productivity is negative 

and statistically significant at the 5% level. This suggests that the impact of GPN orientation 

on wage share is smaller in high-productivity industries. 
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The results on the ratio of wage to profit are presented in Table 4.7. The coefficient on 

value added ratio is largely negative and statistically significant at the 1% level. This suggests 

that an increase in value added ratio potentially could worsen inequality because the share of 

profit in total value added increases faster than the share of wage in total value added. This is 

presumably because industries with high value added ratio are in general capital-intensive 

(e.g., cement and concrete products) and do not employ significant amount of workers. In 

addition, the coefficient on GPN orientation is positive but statistically insignificant. This 

indicates that greater economic integration through GPNs does not exacerbate inequality. 

Lastly, none of the coefficients on the interaction term are different from zero. 

 

Table 4.7: Value added ratio and wage to profit ratio in Thai manufacturing 

(Dependent variable: the ratio of wage and profit, %) 
 (1) (2) (3) 

Value added ratio (𝐷𝑉𝐴) -0.82*** 

(0.21) 

-0.81*** 

(0.20) 

-0.73*** 

(0.20) 

Ln productivity (𝑃𝑅𝑂𝐷)  -0.00 

(0.01) 

-0.01 

(0.01) 

-0.00 

(0.01) 

Global production network 

orientation (𝐺𝑃𝑁) 

 
0.02 

(0.01) 

0.11 

(0.08) 

𝐺𝑃𝑁 × 𝐷𝑉𝐴 
  

-0.05 

(0.05) 

𝐺𝑃𝑁 × 𝑃𝑅𝑂𝐷 
  

-0.01 

(0.01) 

1995 -0.05*** 

(0.02) 

-0.05*** 

(0.02) 

-0.05*** 

(0.02) 

2000 -0.05 

(0.04) 

-0.05 

(0.04) 

-0.05 

(0.04) 

2005 -0.04 

(0.04) 

-0.04 

(0.04) 

-0.04 

(0.04) 

2010 -0.07* 

(0.04) 

-0.07* 

(0.04) 

-0.06 

(0.04) 

Constant 125.30*** 

(14.30) 

124.10*** 

(14.00) 

115.80*** 

(13.30) 

Observations 370 370 370 

Adjusted R-squared 0.07 0.074 0.09 

Industry fixed effects Yes Yes Yes 

Notes: Ratio of wages to profit is used as a proxy for inequality; robust standard errors are reported in 

parentheses; time (year) dummy with the year 1990 as the base dummy; table reports within R-square; ***, **, 

* indicate significance level at 1%, 5%, and 10%, respectively. 
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4.6. Conclusion 

This chapter has revisited the current policy emphasis on value added ratio by examining the 

relationship between value added ratio and export-induced employment, poverty, and 

inequality. The analysis is based on a balanced panel dataset constructed by putting together 

the data covered by Thailand’s input-output tables for 5 years (1990, 1995, 2000, 2005, and 

2010). 

The results cast doubt on the validity of the contemporary approach to policy 

guidance based on the domestic content of exports that is currently adopted across developing 

countries. It is found that there is no statistically significant relationship between value added 

ratio and export-induced employment. Moreover, there is strong evidence that value added 

ratio is associated with an increase in poverty (proxied by wage share in value added) and 

inequality (proxied by wage to profit ratio). In the meantime, the results suggest that 

participation in the global production networks helps generate export-induced employment 

through faster export growth driven by relative labour cost advantage. 

The findings of this study by no means imply that value added ratio does not matter. 

Value added ratio can increase naturally as a result of industrial deepening, depending on the 

stage of economic development, technology transfer, and changing cost structure. However, 

there is a limit on value added created in a given country within production network because 

production sharing essentially involves spreading total value added of a given production 

across countries. An undue emphasis on industries with high value added through policy 

intervention (e.g., export ban, tariff and non-tariff barriers measures) may run counter the 

objective of raping developmental gains from engaging in global production networks.  
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Appendix 

 
Table A4.1: Commodity composition of Thailand’s network exports in total 

manufacturing exports, 2009-2018 (%) 

 1990-91 1995-96 2000-01 2005-06 2010-11 

1990-2010 

(%) 

Power-generating machinery and 

equipment (71) 

1.2 1.9 2.2 2.0 2.6 112.6 

Automatic data processing 

machines (75) 

12.1 22.9 19.5 17.5 16.1 32.4 

Telecommunication and sound 

recording equipment (76) 

8.5 8.2 8.4 10.6 6.6 -21.9 

Electrical machinery excluding 

semiconductors (77 - 776) 

5.1 7.4 7.0 7.3 7.8 52.6 

Semiconductor (776) 6.5 8.9 10.2 9.4 2.0 -68.6 

Road vehicles (78) 0.9 0.9 4.7 9.1 13.1 1314.0 

Other transport equipment (79) 0.1 0.1 0.1 0.1 0.3 536.8 

Apparel and clothing accessories 

(84) 

14.4 7.9 7.6 4.8 3.7 -74.2 

Footwear (85) 5.3 2.7 1.8 1.1 0.6 -88.1 

Others  45.8 39.1 38.6 38.0 47.0 2.6 

Total manufacturing export 100 100 100 100 100 
 

Notes: Manufacturing sectors are SITC 5-8 excluding SITC 68 (non-ferrous metals) 

Source: Compiled from UN Comtrade Database (SITC Rev. 3) 
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Table A4.2: Definitions of manufacturing sectors  

Sector Definition Sector Definition 

15 
Slaughtering, canning and 

preservation of meat 
52 Drugs and medicines 

16 Dairy products 53 Soap, cleaning preparations, and cosmetics 

17 
Canning and preservation of fruit and 

vegetables 
54 Other chemical products 

18 
Canning and preservation of fish and 

other seafood products 
55 

Petroleum refineries and other petroleum 

products 

19 
Oil from coconut, palm, animal, and 

vegetables 
56 Types and tubes 

20 
Rice milling, grinding of maize, flour, 

and other grain milling 
57 Plastic ware 

21 Tapioca milling 58 
Ceramic, earthen ware, and structural clay 

products 

22 Bakery products 59 Glass and glass products 

23 Noodles and similar products 60 Cement 

24 Sugar 61 
Concrete, cement products, and other non-

metallic products 

25 Confectionery 62 Iron, steel, and secondary steel products 

26 Other food products 63 Non-ferrous metal 

27 animal feed 64 Cutlery and hand tools 

28 Distilling and spirits blending 65 Metal furniture and fixtures 

29 Breweries 66 Structure metal products 

30 Soft drinks and carbonated water 67 Engines and turbines 

31 
Tobacco processing and tobacco 

products 
68 Agricultural machinery and equipment 

32 Spinning and weaving 69 Wood and metal working machines 

34 Made-up textile goods 70 Special industrial machinery 

35 Knitting 71 
Office and household machinery and 

electrical appliances 

36 Wearing apparel 72 
Electrical industrial machinery and 

appliances 

37 Carpets and rugs 73 
Radio, television and communication 

equipment and apparatus 

38 Jute mill products 74 Insulated wire and cable 

39 Tanneries and leather finishing 75 Electric accumulators and batteries 

40 Leather products 76 Other electrical apparatus and supplies 

41 Rubber products 77 Ship building and repairing 

42 Saw mills 78 Railroad equipment 

43 Wood and cork products 79 Motor vehicles 

44 Wooden furniture and fixtures 80 Motorcycles and bicycles 

45 Pulp, paper, and paperboard 82 Aircraft 

46 Paper and paperboard products 83 Scientific equipment 

47 Printing and publishing 84 Photographic and optical goods 

48 Basic industrial chemicals 85 Watches and clocks 

49 Fertiliser and pesticides 86 Jewellery 

50 Petrochemical products 87 Recreational and athletic equipment 

51 Paints 88 Other manufactured goods 
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Table A4.3: Export-induced employment, 1990 to 2010 

Sector 
Export-induced employment (Million Jobs) 

1990 1995 2000 2005 2010 

15 147.64 152.82 271.09 404.87 314.95 

16 6.05 10.13 13.57 85.22 29.08 

17 411.46 299.48 430.43 368.10 363.43 

18 395.84 503.77 682.48 518.32 571.98 

19 14.83 9.97 27.06 43.13 56.25 

20 1,916.44 1,595.60 1,679.55 1,044.40 1,442.88 

21 1,054.82 350.95 173.08 133.89 171.05 

22 14.22 28.52 38.23 25.70 26.95 

23 14.44 12.97 39.42 34.76 41.28 

24 868.16 520.31 390.26 178.00 302.41 

25 11.26 34.81 17.60 11.93 18.52 

26 64.70 105.05 143.70 155.01 160.59 

27 90.71 63.97 127.20 79.69 80.72 

28 1.32 0.35 4.88 2.65 6.89 

29 0.32 0.28 0.60 0.99 2.19 

30 0.86 6.09 8.29 6.64 20.04 

31 4.34 1.20 1.97 2.06 2.21 

32 61.67 99.42 134.76 169.06 122.71 

34 11.49 23.62 19.09 37.90 28.23 

35 45.48 46.33 92.40 67.25 79.22 

36 273.97 318.97 320.36 299.15 113.57 

37 12.96 42.21 36.51 26.94 15.34 

38 40.31 30.10 50.54 47.36 15.50 

39 11.84 19.38 7.63 26.43 10.88 

40 25.87 29.51 41.11 15.68 18.16 

41 1,437.07 1,434.72 1,350.29 1,423.90 1,346.55 

42 6.12 11.30 40.52 123.62 189.27 

43 89.92 67.11 139.53 97.76 34.21 

44 31.20 47.51 140.24 121.37 11.71 

45 4.37 12.35 28.09 29.64 31.56 

46 1.73 11.48 20.28 34.19 21.29 

47 1.23 14.75 3.08 12.41 4.38 

48 3.08 6.28 21.91 29.61 127.47 

49 0.37 1.10 2.70 6.40 8.12 

50 4.41 21.18 87.18 87.28 81.08 

51 0.46 14.89 2.43 3.37 4.11 

52 1.87 4.50 7.74 5.89 12.32 

53 3.37 6.24 25.79 54.90 61.68 

54 9.77 25.75 32.71 32.35 28.53 

55 0.30 0.66 7.56 6.73 19.15 

56 11.40 19.82 46.29 96.85 180.44 

57 17.02 74.67 35.86 112.16 79.40 
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Sector 
Export-induced employment (Million Jobs) 

1990 1995 2000 2005 2010 

58 34.26 39.86 69.57 63.83 39.57 

59 4.57 12.52 25.73 19.28 22.63 

60 0.10 3.51 12.47 12.84 6.99 

61 1.21 3.25 7.31 11.06 13.24 

62 8.41 19.32 60.18 45.30 42.77 

63 5.97 25.01 17.93 35.29 22.22 

64 2.15 3.12 3.83 5.54 7.04 

65 23.28 44.98 49.66 95.25 153.47 

66 33.74 36.76 94.07 139.99 73.14 

67 0.75 2.08 10.42 28.56 45.43 

68 0.36 4.38 5.74 10.11 10.66 

69 1.29 2.54 5.67 5.41 4.19 

70 3.65 10.01 26.63 70.98 97.80 

71 88.93 290.20 649.38 422.22 541.84 

72 6.81 24.73 51.71 44.50 68.59 

73 57.52 79.51 178.15 375.22 369.86 

74 6.32 22.70 14.12 20.36 18.61 

75 3.84 10.06 38.65 39.07 31.25 

76 37.64 46.51 55.69 65.31 77.60 

77 0.90 8.26 4.06 13.76 11.64 

78 0.00 0.01 0.05 0.35 2.54 

79 2.73 12.60 83.94 217.36 342.83 

80 3.61 13.25 20.10 31.99 29.38 

82 0.00 4.20 0.38 11.48 14.58 

83 1.85 6.92 12.57 18.30 26.50 

84 2.63 12.72 22.68 37.19 39.12 

85 10.49 14.61 14.11 10.82 9.84 

86 95.79 91.46 81.73 104.37 219.00 

87 24.20 43.47 59.58 40.47 32.33 

88 101.25 168.37 127.48 81.92 74.16 
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Table A4.4: Value added ratio and coefficient of variation, 1990-2010 

Sector 1990 1995 2000 2005 2010 1990-2010 

(%) 

Mean Standard 

Deviation 

Coefficient of 

Variation 

15 90.15 86.63 86.53 83.32 85.39 -5.28 86.40 2.22 2.57 

16 73.12 67.07 71.05 77.10 77.92 6.56 73.25 3.99 5.45 

17 85.75 84.47 81.41 77.47 83.46 -2.67 82.51 2.89 3.51 

18 58.98 74.76 73.19 60.43 62.30 5.63 65.93 6.67 10.12 

19 86.80 79.11 58.73 59.82 64.65 -25.52 69.82 11.17 16.00 

20 89.08 88.69 86.47 83.07 85.88 -3.59 86.64 2.17 2.50 

21 91.45 90.85 88.17 84.30 86.25 -5.69 88.20 2.71 3.07 

22 82.25 84.44 72.31 64.76 71.48 -13.09 75.05 7.30 9.72 

23 88.69 88.68 86.33 81.95 82.65 -6.81 85.66 2.88 3.37 

24 89.87 89.04 89.01 86.99 87.34 -2.82 88.45 1.10 1.24 

25 80.73 80.95 82.04 79.63 74.83 -7.31 79.64 2.52 3.17 

26 79.20 77.06 74.91 70.46 56.40 -28.79 71.61 8.13 11.36 

27 74.24 61.87 55.89 47.34 43.82 -40.98 56.63 10.85 19.16 

28 91.41 89.61 87.30 87.86 91.55 0.15 89.55 1.75 1.96 

29 79.93 78.66 82.79 82.26 81.02 1.36 80.93 1.51 1.86 

30 84.75 84.60 66.73 69.51 72.65 -14.28 75.65 7.60 10.05 

31 85.60 88.56 88.81 94.06 95.92 12.06 90.59 3.81 4.21 

32 63.80 66.00 71.83 67.15 63.81 0.02 66.52 2.95 4.44 

33 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

34 66.89 69.30 65.83 67.61 62.04 -7.25 66.33 2.43 3.66 

35 70.15 73.48 66.79 61.01 65.86 -6.12 67.46 4.20 6.22 

36 67.98 72.83 74.62 73.05 70.67 3.96 71.83 2.30 3.20 

37 82.27 82.93 80.69 75.73 74.58 -9.35 79.24 3.43 4.33 

38 86.19 83.55 51.01 64.01 77.06 -10.59 72.36 13.15 18.17 

39 49.02 41.51 23.42 43.27 38.93 -20.58 39.23 8.57 21.85 

40 67.05 66.52 72.00 69.14 57.90 -13.65 66.52 4.72 7.10 

41 79.84 78.84 80.31 76.83 70.66 -11.50 77.30 3.53 4.56 

42 53.14 43.31 60.91 80.91 78.44 47.61 63.34 14.48 22.85 

43 76.15 76.26 79.75 84.42 82.73 8.64 79.86 3.34 4.18 

44 73.63 69.59 69.96 70.25 72.75 -1.20 71.24 1.63 2.29 

45 56.93 55.28 68.97 63.75 60.91 6.99 61.17 4.90 8.02 

46 43.71 47.08 54.33 46.74 51.23 17.20 48.62 3.73 7.66 

47 56.33 60.62 56.28 61.42 63.31 12.39 59.59 2.82 4.74 
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Sector 1990 1995 2000 2005 2010 1990-2010 

(%) 

Mean Standard 

Deviation 

Coefficient of 

Variation 

48 65.76 62.36 58.35 54.37 59.50 -9.52 60.07 3.83 6.38 

49 47.12 44.17 55.84 43.56 49.15 4.31 47.97 4.43 9.23 

50 69.01 68.11 58.31 59.35 57.33 -16.93 62.42 5.06 8.11 

51 60.17 59.81 73.12 68.43 62.15 3.29 64.74 5.21 8.05 

52 59.63 57.97 63.81 65.54 67.49 13.18 62.89 3.57 5.68 

53 67.04 63.94 60.81 54.22 54.76 -18.32 60.15 5.03 8.36 

54 58.25 54.02 59.68 55.65 57.40 -1.46 57.00 1.98 3.47 

55 42.42 48.38 33.07 22.37 28.11 -33.73 34.87 9.43 27.05 

56 74.49 69.57 66.37 60.98 63.63 -14.58 67.01 4.71 7.02 

57 64.70 64.58 59.92 57.18 57.99 -10.37 60.87 3.20 5.26 

58 84.10 75.81 75.51 72.34 73.71 -12.35 76.29 4.10 5.38 

59 75.85 69.12 50.72 59.16 64.81 -14.56 63.93 8.57 13.40 

60 86.40 82.84 82.96 75.52 75.93 -12.12 80.73 4.28 5.31 

61 78.59 79.49 77.24 72.84 72.65 -7.56 76.16 2.88 3.78 

62 49.69 38.92 59.34 49.08 45.10 -9.24 48.43 6.67 13.78 

63 56.74 47.49 60.20 43.27 53.96 -4.90 52.33 6.16 11.77 

64 52.58 49.29 56.88 48.26 53.69 2.11 52.14 3.11 5.96 

65 54.54 54.85 54.63 42.51 41.05 -24.73 49.52 6.33 12.79 

66 53.09 52.89 56.28 46.54 51.47 -3.05 52.05 3.17 6.10 

67 60.93 43.68 44.52 51.37 44.72 -26.60 49.04 6.55 13.36 

68 47.55 55.93 66.57 56.20 51.26 7.80 55.50 6.39 11.52 

69 65.83 68.88 52.82 43.61 48.42 -26.45 55.91 9.83 17.59 

70 47.78 48.20 54.28 47.93 45.44 -4.90 48.73 2.95 6.05 

71 38.99 44.28 48.40 42.82 54.78 40.50 45.85 5.38 11.74 

72 52.25 44.03 43.99 34.03 35.91 -31.27 42.04 6.54 15.55 

73 36.61 31.92 17.87 16.70 27.18 -25.76 26.06 7.77 29.81 

74 57.44 54.41 66.78 49.08 47.56 -17.20 55.05 6.86 12.46 

75 50.98 52.08 57.17 48.90 50.88 -0.20 52.00 2.78 5.35 

76 42.93 49.24 30.27 50.79 42.56 -0.86 43.16 7.24 16.76 

77 70.98 62.53 66.15 65.28 64.95 -8.50 65.98 2.77 4.20 

78 44.90 59.85 63.92 60.46 53.01 18.06 56.43 6.76 11.98 

79 44.33 45.27 33.16 40.51 42.63 -3.83 41.18 4.32 10.50 

80 53.14 56.41 52.35 52.39 49.35 -7.13 52.73 2.25 4.27 

81 N/A N/A N/A N/A N/A N/A N/A N/A N/A 

82 32.70 18.93 30.82 42.48 71.60 118.96 39.31 17.80 45.28 
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Sector 1990 1995 2000 2005 2010 1990-2010 

(%) 

Mean Standard 

Deviation 

Coefficient of 

Variation 

83 59.93 62.82 47.75 32.05 37.46 -37.49 48.00 12.06 25.13 

84 77.19 62.80 68.65 66.38 59.38 -23.07 66.88 6.04 9.04 

85 69.13 71.77 64.34 58.78 64.02 -7.39 65.61 4.50 6.85 

86 53.11 57.37 53.52 38.44 47.51 -10.54 49.99 6.58 13.15 

87 78.34 76.85 72.06 66.11 68.34 -12.76 72.34 4.72 6.52 

88 74.23 71.30 67.40 61.41 65.51 -11.75 67.97 4.47 6.57 
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Table A4.5: GPN orientation (% of total manufacturing exports), 1990-2010 

Sector 1990 1995 2000 2005 2010 

34 0.25 0.41 0.41 0.51 0.36 

35 1.62 1.12 0.95 0.28 0.19 

36 19.32 12.15 7.28 4.84 3.04 

38 0.23 0.17 0.12 0.11 0.09 

40 0.07 0.06 0.05 0.04 0.05 

44 0.27 0.18 0.08 0.07 0.04 

46 0.00 0.02 0.00 0.01 0.01 

47 0.00 0.00 0.00 0.01 0.00 

56 0.41 0.32 0.39 0.50 0.58 

57 0.29 0.39 0.24 0.19 0.22 

58 0.05 0.08 0.09 0.09 0.21 

59 0.08 0.07 0.09 0.15 0.24 

61 0.02 0.01 0.01 0.02 0.02 

64 0.05 0.07 0.09 0.10 0.16 

65 1.57 0.71 0.60 0.53 0.59 

67 0.16 0.25 0.40 0.68 1.09 

68 0.02 0.00 0.00 0.00 0.01 

69 0.08 0.07 0.07 0.11 0.18 

70 0.09 0.15 0.15 0.26 0.25 

71 11.38 15.35 18.42 15.43 14.90 

72 0.86 2.06 2.61 1.48 1.43 

73 14.58 17.00 22.81 17.77 11.44 

74 0.60 0.61 0.66 0.67 0.73 

75 0.16 0.19 0.23 0.27 0.46 

76 2.00 3.61 3.73 4.77 6.52 

78 0.01 0.05 0.03 0.09 0.08 

79 1.35 1.27 4.24 8.84 12.21 

80 0.37 0.72 1.16 1.93 2.50 

82 0.04 1.51 0.22 1.91 1.15 

83 0.32 0.55 0.57 0.76 1.05 

84 0.77 0.86 0.99 1.29 1.49 

85 0.96 0.98 0.54 0.44 0.45 

87 0.01 0.00 0.00 0.00 0.00 
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Table A4.6: Weighted average of domestic value added ratio (weighted by export), 1990-

2010 

Year GPN industry Total manufacturing 

including processed foods 

1990 0.54 0.64 

1995 0.50 0.60 

2000 0.42 0.52 

2005 0.41 0.49 

2010 0.47 0.53 

Number of sectors 31 74 

Notes: GPN industry is an industry in which the share of parts and components and final assembly to total 

manufacturing exports is greater than zero.  
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Chapter 5 

 

Tolerance for inequality in the process of economic development: 

Is Hirschman right?1 
 

Abstract 

While economic inequality has gained prominence in the contemporary development debate, 

the reasons why the degree of tolerance for inequality varies among countries remain an 

unresolved issue. This knowledge gap has resulted in excessive policy emphasis on inequality 

in some countries where absolute poverty is rampant. The purpose of this chapter is to 

address this issue through a multi-country panel data analysis using an analytical framework 

that draws on Hirschman (1973). Tolerance for inequality is alternatively measured by the 

incidence of political conflict and societal perceptions of inequality. The results suggest that 

there is a U-shaped relationship between inequality and political conflict, with the probability 

of conflict first falling and then increasing with inequality. The findings also indicate that 

perception of inequality remains positive at the early stage of economic development, when 

inequality is increasing, and then tends to turn negative. The results are robust to the 

inclusion of relevant explanatory variables and to alternative estimators. 

 

 

 

 

 

 

 
1 I was awarded the Joseph Stiglitz Essay Prize of the International Economic Association (2020) for a paper 

based on this chapter. The shorter version of the theoretical section was published in the Journal of International 

Development (Durongkaveroj, 2018).  
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5.1. Introduction 

As a country becomes richer, inequality can emerge because income and wealth are rarely 

distributed equally among factors of production. Such economic development naturally 

creates both winners and losers despite the optimistic view of the ‘Kuznets curve’ that 

inequality falls at later stages of development. The sustained presence of rampant inequality 

gives rise to the psychological economic question of how the losers perceive and respond to 

income inequality.  

 After the publication of Capital in the Twenty-First Century by Thomas Piketty 

(2014), inequality has been at the forefront of development policy debate.2 However, 

Piketty’s book and the subsequent studies spawned by it have focussed solely on the 

measurement and causes of inequality. Two important questions of how people perceive 

inequality, and why the degree of tolerance for inequality varies among countries, remain 

unexplained. This knowledge gap has presumably resulted in undue emphasis on inequality 

even in some countries experiencing abject poverty. At the early stage of economic 

development, inequality can rise as economic growth takes place. However, at this stage the 

issue as to whether growth contributes to poverty alleviation is more important. Whether 

prosperity is shared broadly across the population would become a serious concern only at a 

later stage of development. 

This chapter aims to fill this gap in the contemporary literature on growth and 

inequality. It develops an analytical framework by drawing on Hirschman (1973) and applies 

it to a new multi-country panel dataset putting together different datasets to address the 

inequality-tolerance nexus. In the empirical analysis, societal perceptions of inequality, 

alternatively measured by favouring/against inequality, and political conflict are used as the 

 
2 For a survey of empirical literature on inequality, see Bourguignon (2018), Cowell & Krem (2015), Neves & 

Silva (2014), Niño-Zarazúa, Roope, & Tarp (2017).  
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measures of tolerance for inequality. The results suggest that the societal perception of 

inequality remains positive at the early stage of economic development when inequality is 

rising, after which it turns negative. When the incidence of political conflict is used as a 

measure of tolerance for inequality, the results suggest that the incidence of political conflict 

follows a U-shaped pattern with the likelihood of conflict first decreasing and then increasing 

with inequality. In addition, tolerance for inequality is higher for more democratic countries. 

The results are robust to the inclusion of other control variables such as per capita income, 

democracy, regime repressiveness, trade openness, and three forms of fractionalisation: 

ethnicity, language, and religion. 

The chapter is structured as follows: Section 5.2 sets out an analytical framework for 

the tolerance of inequality. Section 5.3 outlines the methodology and discusses the data 

employed. Section 5.4 reports on the empirical results and provide a set of robustness checks. 

Section 5.5 summarises the key findings with suggestions for further research. 

 

5.2. Tolerance for inequality 

5.2.1. The Hirschman model 

Hirschman (1973) provides an innovative analytical framework to understand why the degree 

of tolerance of inequality varies among societies.3 The key proposition is that people become 

tolerant of income inequality provided they anticipate that their own economic status 

improves later. 

Hirschman uses the analogy of a traffic jam in a two-lane tunnel to explain how 

people respond to inequality. Suppose, in a traffic jam, people are stuck in the left-lane and 

realise that no one can move for a while. Soon, they see that a car in the right lane starts to 

move gradually. Although they cannot move now, they feel better off because of the positive 

 
3 For a mathematical exposition, see the extended version of this model in Hirschman & Rothschild (1973). 
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attitude towards future movement in the right lane. This initial gratification is known as the 

‘tunnel effect.’ 

However, at the end, if only the cars in the right lane start moving, people in the left 

lane become discontent and frustrated. They start feeling that it is unfair, and they want to do 

something to correct this injustice. Apply this illustration to a society in which inequality is 

ubiquitous, inequality can ignite a wide variety of social movements. Government may need 

to use its coercive powers to repress such movements. This is called ‘development disaster.’ 

Hirschman describes several factors affecting the tunnel effect. The tunnel effect will 

be strong if the group that does not advance (the group in the left-lane) can empathise with 

the group that advances. Therefore, these two groups must not be divided by impassable 

barriers. In this case, social fragmentation matters for tolerance of inequality. If a society is 

segmented by language, religion, ethnicity or some other socio-cultural factors, economic 

advance for a particular group is not likely to bring the tunnel effect to those who are left 

behind. People in a stagnant position could perceive at the beginning that the growth is 

unfair, and some groups of people will exploit them. Consequently, a high degree of coercion 

by the government would be required to control political instability when compared to a 

homogenous society. By contrast, in a homogenous society, people with stagnant income can 

be more tolerant of income inequality because of their shared social values. 

Assume that society comprises two groups of people: A and B. The utilities among 

these two groups are related. The utility of A is determined by three variables including A’s 

income (𝑌(𝑡)
𝐴 ), B’s income (𝑌(𝑡)

𝐵 ), and A’s expected future income (𝐸(𝑡)
𝐴 ). Also, 𝐸(𝑡)

𝐴  depends on 

A’s income and B’s income. Hence, formally, 

     𝑈(𝑡)
𝐴 = 𝑉(𝑌(𝑡)

𝐴 , 𝑌(𝑡)
𝐵 , 𝐸(𝑡)

𝐴 )                     (1) 

 There is a positive effect of A’s income on the utility of A, which means that 𝑉1 >

0; 𝑉3 > 0. The effect of B’s income on A’s utility is more complicated. A thinks of B’s income 
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in two ways. Firstly, there is satisfaction or dissatisfaction with B’s success or failure, as 

shown by 𝑌(𝑡)
𝐵 . Secondly, A’s utility depends on what A thinks about B’s fate to the extent that 

this can signal good or bad things for A. The total effect is 

𝜕𝑈(𝑡)
𝐴

𝜕𝑌(𝑡)
𝐵 = 𝑉2 + 𝑉3

𝜕𝐸(𝑡)
𝐴

𝜕𝑌(𝑡)
𝐵        (2) 

where 𝑉2 is a pure effect of compassion (𝑉2 > 0) or envy (𝑉2<0). 𝑉3

𝜕𝐸(𝑡)
𝐴

𝜕𝑌(𝑡)
𝐵  is A’s concern for B’s 

income as an indication of future income. 𝑉3 is the rate at which A discounts future income. 

If the discount rate is high, the future expected income has been reduced by a small amount. 

The second term, 
𝜕𝐸(𝑡)

𝐴

𝜕𝑌(𝑡)
𝐵 , depends on how A forms expectations. If the tunnel effect is 

present, 
𝜕𝐸(𝑡)

𝐴

𝜕𝑌(𝑡)
𝐵 > 0. However, A can feel that an increase in B’s income does not signal a 

positive thing, 
𝜕𝐸(𝑡)

𝐴

𝜕𝑌(𝑡)
𝐵 < 0, and it can lead to 

𝜕𝑈(𝑡)
𝐴

𝜕𝑌(𝑡)
𝐵 < 0 even though A is benevolent towards B 

(𝑉2 > 0). Alternatively, it is possible that 𝑉2 < 0 but 
𝜕𝑈(𝑡)

𝐴

𝜕𝑌(𝑡)
𝐵 > 0 where A is mean-spirited but has 

good hope for future income. 

 Now, consider a linear utility function:  

𝑉(𝑌(𝑡)
𝐴 , 𝑌(𝑡)

𝐵 , 𝐸(𝑡)
𝐴 ) = 𝑎1𝑌(𝑡)

𝐴 + 𝑎2𝑌(𝑡)
𝐵 + 𝑎3𝐸(𝑡)

𝐴        (3) 

 

where 𝑎1, 𝑎2 , 𝑎𝑛𝑑 𝑎3 are the parameters showing the response of each variable on the utility 

of A.  

Assume further that A forms expectation by averaging A’s income (𝑌(𝑡)
𝐴 ) with B’s 

income (𝑌(𝑡)
𝐵 ).  Then, 

𝐸(𝑡)
𝐴 = 𝜔𝑌(𝑡)

𝐴 + (1 − 𝜔)𝑌(𝑡)
𝐵      (4) 

where 𝜔 and (1 − 𝜔) are the share of A’s and B’s income in total income, respectively.  

  Substitute (4) in (3) yields  

𝑉(𝑌(𝑡)
𝐴 , 𝑌(𝑡)

𝐵 , 𝐸(𝑡)
𝐴 ) = 𝑎1𝑌(𝑡)

𝐴 + 𝑎2𝑌(𝑡)
𝐵 + 𝑎3[𝜔𝑌(𝑡)

𝐴 + (1 − 𝜔)𝑌(𝑡)
𝐵 ]      (5) 
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 Suppose society is composed of individuals of type A and B in the ratio of N to 1. A 

sum of money is allocated among the populace of each group with the assumption that all 

people of each type are treated in the same way. Assume that people of group A are given a 

dollar. The utility of each person from a dollar spent on each of them is  

𝜕𝑉

𝜕𝑌(𝑡)
𝐴 = 𝑎1 + 𝑎3𝜔       (6) 

 This implies that an increase in A’s income leads to an increase in A’s utility equal to 

𝑎1 + 𝑎3𝜔. However, there are N dollars spent on B, that is,  

𝑁
𝜕𝑉

𝜕𝑌(𝑡)
𝐵 = 𝑁(𝑎2 + 𝑎3(1 − 𝜔))       (7) 

 It is the utility of A that is influenced by an increase in B’s income. This means that 

A’s utility goes up by N factor. Now, assume further that 𝑎2 = 0, meaning that people of type 

A are indifferent to the well-being of B’s fortune. There is no pure effect on A’s utility as to 

whether B will be better off or worse off. So (7) becomes 𝑁
𝜕𝑉

𝜕𝑌(𝑡)
𝐵 = 𝑁𝑎3(1 − 𝜔)). 

Thus, an increase in B’s income under an unequal distribution of income (7) will lead 

to a higher utility of A than an increase in A’s utility from A’s increased income (6) when 

N𝑎3(1 − 𝜔)) > 𝑎1 + 𝑎3𝜔 

 Rearranged, 

𝑁 >
𝑎1+𝑎2𝜔

𝑎3(1−𝜔)
        (8) 

 After that, (8) is a condition to improve A’s utility from unequal distribution. We can 

write down B’s preference and derive the utility in the same way: 

1

𝑁
<

𝑎1+𝑎2𝜇

𝑎3(1−𝜇)
                     (9) 

where 𝜇 is a weight put on B’s income in B’s utility function. In this case, B will also be 

made better off by distributions of income to A as well.  

If (8) and (9) hold, everyone in the society will be happier if the benefits of growth are 

distributed noticeably and unevenly rather than equitably and imperceptibly. ‘Disaster’ occurs 
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only when all benefits go to B whose income grows steadily while the income of A remains 

constant. Initially, A’s utility can increase as A expects to share in A’s fortune. For a while, 

A’s situation remains the same. Subsequently, A becomes discouraged. Eventually, the utility 

falls. 

Suppose A’s utility function is log-linear written as 

𝑉(𝑌(𝑡)
𝐴 , 𝑌(𝑡)

𝐵 , 𝐸(𝑡)
𝐴 ) = 𝛼𝑙𝑜𝑔𝑌(𝑡)

𝐴 + 𝛽𝑙𝑜𝑔𝑌(𝑡)
𝐵 + 𝛾𝑙𝑜𝑔𝐸(𝑡)

𝐴                       (10) 

 Predicted future income (𝐸(𝑡)
𝐴 ) is a weighted geometric average of A’s current income 

(𝑌(𝑡)
𝐴 ) and B’s current income (𝑌(𝑡)

𝐵 ) is thus 

𝐸(𝑡)
𝐴 = [𝑌(𝑡)

𝐴 ]
(1−𝑛(𝑡))

[𝑌(𝑡)
𝐵 ]

(𝑛(𝑡))
               (11) 

 The weight 𝑛 is how important B’s income is to the expectation of A’s future income, 

and the weight (1 − 𝑛) is how important A’s own income is to A’s expectation of future 

income. Taking log of (11) yields 

𝑙𝑜𝑔𝐸(𝑡)
𝐴 = (1 − 𝑛(𝑡))𝑙𝑜𝑔𝑌(𝑡)

𝐴 + 𝑛(𝑡)𝑙𝑜𝑔𝑌(𝑡)
𝐵                            (12) 

 Substituting (12) in (10) yields 

𝑊 𝐴(𝑌(𝑡)
𝐴 , 𝑌(𝑡)

𝐵 , 𝐸(𝑡)
𝐴 ) =  𝛼𝑙𝑜𝑔𝑌(𝑡)

𝐴 + 𝛽𝑙𝑜𝑔𝑌(𝑡)
𝐵 + 𝛾[(1 − 𝑛(𝑡))𝑙𝑜𝑔𝑌(𝑡)

𝐴 + 𝑛(𝑡)𝑙𝑜𝑔𝑌(𝑡)
𝐵 ] 

𝑊𝐴(𝑌(𝑡)
𝐴 , 𝑌(𝑡)

𝐵 , 𝐸(𝑡)
𝐴 ) = (𝛼 + 𝛾(1 − 𝑛(𝑡))) 𝑙𝑜𝑔𝑌(𝑡)

𝐴 + (𝛽 + 𝑛(𝑡))𝑙𝑜𝑔𝑌(𝑡)
𝐵                     (13) 

 Suppose, initially, the income of A and B is equal. It can be written as 

𝑌(0)
𝐴 = 𝑌(0)

𝐵 = 𝑌                               (14) 

 Next, assume that B’s income starts to grow at a constant rate (𝑔) while A’s income 

remains constant, 

𝑌(𝑡)
𝐴 = 𝑌; 𝑌(𝑡)

𝐵 = 𝑌𝑒𝑔𝑡                (15) 

 Suppose further that A initially hopes to share in B’s fortune but A is more 

discouraged as time goes on. Symbolically, 𝑛(𝑡)
′ < 0. After that, 𝑛(𝑡) is 

𝑛(𝑡) = 𝑛𝑒−ℎ𝑡                  (16) 

   Substituting (14), (15), and (16) into (13), to derive A’s well-being at time t, yields 
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𝑊𝐴(𝑌(𝑡)
𝐴 , 𝑌(𝑡)

𝐵 , 𝐸(𝑡)
𝐴 ) = (𝛼 + 𝛾(1 − 𝑛𝑒−ℎ𝑡))𝑙𝑜𝑔𝑌 + (𝛽 + 𝑛𝑒−ℎ𝑡)(𝑙𝑜𝑔𝑌 + 𝑔𝑡) 

                                                                    = (𝛼 + 𝛽 + 𝛾)𝑙𝑜𝑔𝑌 + (𝛽 + 𝛾𝑛𝑒−ℎ𝑡)𝑔𝑡                           (17) 

 Differentiating (17) yields 𝑊(𝑡)
𝐴′ = 𝑔(𝛽 + 𝛾𝑛𝑒−ℎ𝑡) − 𝑔𝑡(ℎ𝛾𝑛𝑒−ℎ𝑡). It follows that 𝑊(0)

𝐴′ =

𝑔(𝛽 + 𝛾𝑛). A’s utility will be positive if 𝛽 + 𝛾𝑛 > 0. If there is not too much envy 

(−𝛽 𝑖𝑠 𝑛𝑜𝑡 𝑙𝑎𝑟𝑔𝑒), A’s utility will rise even though A’s own income remains constant. This 

can be seen from the calculation of the limiting value of A’s utility. If 𝛽 = 0, then A’s utility 

returns to the initial level — (lim
𝑡→∞

𝑊(𝑡)
𝐴 = 𝑊(0)

𝐴 ). Additionally, if A is malevolent towards or 

indifferent to B’s luck (𝛽 ≤ 0), A will be miserable — (lim
𝑡→∞

𝑊(𝑡)
𝐴 = −∞).  

 In conclusion, if A is made better off by B’s fortune, then A’s utility is infinite 

because A gives a positive weight to B’s infinite utility. Nevertheless, it is possible that this 

scene can be reversed. If 𝛽 is not too large and 𝛾𝑛 is not too small, 𝑊(𝑡)
𝐴′ = 0 provides a 

solution, say 𝜏. When 𝜏 has been reached, A’s utility will begin to decline. Society’s tolerance 

for inequality will reverse. Figure 5.1 shows the graphical representation of the tunnel effect 

by using a time path to describe a change in A’s income and utility.  

 

Figure 5.1: The tunnel effect 
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5.2.2. Discussion and extensions 

The model can be extended in a number of ways. First, there are only two groups of people in 

the country: people who are better-off and those whose situations are stagnant. However, 

there can be one more group: those whose situations are worse-off. The first group are the 

winners when a country experiences high growth. People in this group can realise higher 

incomes and with increased income, they are presumably better-off. The second group, 

losers, comprises people who are worse-off during the phase of development. An example is 

an unskilled labourer laid off by a firm that is no longer competitive because of economic 

liberalization. The last group is made up of those who receive the same amount of income. 

They see themselves as neither the winners nor the losers. They may not believe that 

economic performance is outstanding, but their living standards do not change significantly. 

People in the first group may not pay attention to the difficulty that other (poorer) 

people are experiencing. They do not care much about the substantial difference between 

their position and other poorer people’s positions. As they do not empathise with other 

people, their tolerance for inequality remains unchanged. People in the second group are 

those who feel that they are losing their status. They may not be able to tolerate inequality for 

a long time and may no longer believe in the ‘trickle-down effect.’ As pointed out by 

Fukuyama (2018), this group is likely to express their resentment in ways that can develop 

into a social movement. People in the third group are insensitive to economic advancement. 

Even though they are not better or worse off, over time their status will diminish. They are 

expected to tolerate inequality for a certain period, but the degree of tolerance for inequality 

tends to be higher than that in the second group. Hence, this three-group analysis may invite 

further analytical and empirical studies. 

Second, previous experiences of economic development can affect the duration of 

tolerance for income inequality. There are two cases to take into consideration. In the first 
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case, if previous benefits of development have trickled down as expected, the loser from 

economic development can stay positive about the current disparity because they know that, 

sooner or later, they will be better off. However, if people were disappointed before as 

national income is concentrated among the rich few, the duration of tolerance for this current 

inequality will quickly dissipate. 

Third, the process of how supporters of inequality at the early stage of economic 

development become enemies of inequality can be extended. Hirschman (1973) believes that 

the turning point in the tunnel effect depends solely on the expectation these supporters have 

in regard to their future income (the passage of time), and not in regard to specific events. It 

is, however, possible that another sign of development taking place elsewhere can deteriorate 

tolerance. For example, while a mother is waiting for good news from her son about his job 

application after seeing the aunt’s daughter gets a high-paid job, the son of her close friend 

wins the lottery. With this concurrent event, the mother asks why all the fortunes go to other 

people. Her tolerance may further decline if there is no positive sign from her son. She starts 

blaming injustice in society. Thus, in addition to the passage of time as postulated by 

Hirschman, other events that can affect people’s expectation in regard to their future income 

can affect their tolerance for inequality. It is difficult to predict when people will become 

frustrated about their luck, but it is easier to guess that indignation may come out soon if luck 

goes to other people repeatedly. When people expect something to happen, they are happy to 

wait for a specified period but not forever. 

Finally, how this social discontent towards inequality can develop into political 

conflict, dubbed as ‘development disaster’ (Hirschman, 1973), depends on the degree of 

regime repressiveness. Dissident groups have a wide range of options to express their 

grievances in a more open political regime and the probability of violent conflict may be less 

likely to occur. Moreover, how state controls a development disaster (indignation) is also 
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important. A different type of state, whether it is natural state or open access society, has a 

different way to solving this problem (North, Wallis, & Weingast, 2009). The outcome of this 

different treatment should affect both the duration and degree of disaster (number of fatalities 

and displaced persons). 

 

5.3. Methodology  

5.3.1. The model 

According to my exploration of the existing databases, data are available on two alternative 

variables relevant for measuring tolerance for inequality: political conflict (𝐶𝑁𝐹𝑇) and 

societal perception towards inequality (𝑆𝑃𝐼𝑁). 𝑆𝑃𝐼𝑁 is conceptually preferable to 𝐶𝑁𝐹𝑇 

because it directly measures how people perceive inequality, but the time coverage of the 

data is too short to capture changes in the degree of income inequality and societal response 

over time. Therefore, 𝐶𝑁𝐹𝑇 has been chosen as the key dependent variable of the empirical 

analysis and 𝑆𝑃𝐼𝑁 is used as the alternative dependent variable for comparison. 

The estimation equation is  

 

𝐶𝑁𝐹𝑇𝑖𝑡 = 𝛼 + 𝛽1𝐺𝐼𝑁𝐼𝑖𝑡 + 𝛽2𝐺𝐼𝑁𝐼2
𝑖𝑡 + 𝛽3𝐷𝐸𝑀𝑂𝑖𝑡 + 𝛽4𝑅𝑅𝑖𝑡 + 𝛽5𝑂𝑃𝐸𝑁𝑖𝑡 + 

     𝐵6𝑃𝑂𝑃𝑖𝑡+𝛽7𝐸𝑇𝐻𝑖𝑡 + 𝛽8𝐿𝐴𝑁𝐺𝑖𝑡 + 𝛽9𝑅𝐸𝐿𝑖𝑡  +  𝜇𝑖 + 𝑣𝑡 + 𝜀𝑖𝑡                      (18) 

 

where 𝐶𝑁𝐹𝑇 is political conflict, the subscripts 𝑖 and 𝑡 represent country and year. The 

explanatory variables are listed below, with the postulated sign of the regression coefficient 

for the explanatory variables in parenthesis. 
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𝐺𝐼𝑁𝐼 (−)  Gini coefficient  

𝐺𝐼𝑁𝐼2 (+)  Squared term of Gini coefficient  

𝐷𝐸𝑀𝑂 (−)  Democracy  

𝑅𝑅 (+/−)  Regime repressiveness  

𝑂𝑃𝐸𝑁 (+/−)  Trade openness  

𝑃𝑂𝑃 (+)  Population  

𝐸𝑇𝐻 (+)  Ethnic fractionalisation  

𝐿𝐴𝑁𝐺 (+)  Language fractionalisation  

𝑅𝐸𝐿 (+)  Religious fractionalisation  

𝛼   A constant term 

𝜇  A set of country dummy variables 

𝑣  A set of time dummy variables 

𝜀  A stochastic error term 

 

The dependent variable is the incidence of political conflict. Hirschman (1973) 

describes conflict as a ‘spectacular instance’ of development disaster, driven by sustained 

increase in inequality. The relationship between inequality and conflict has been tested by a 

number of scholars. The evidence is rather mixed (see Cederman, Weidmann, & Gleditsch, 

2011; Collier & Hoeffler, 2004; Cramer, 2003; Gublet & Selway, 2012; Muller & Seligson, 

1987). However, these studies have ignored Hirschman’s tunnel effect. In this study, I 

hypothesise that there exists a U-shaped relationship between income inequality and the 

incidence of political conflict. 

Democracy (𝐷𝐸𝑀𝑂) is included to capture the role of democratic institutions. 

Countries with democratic government are less likely to experience violent political conflict 

because this type of political system offers the dissident group a non-violent way to express 
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their grievances (Collier & Hoeffler, 1998; Fearon & Laitin, 2003). The expected sign is 

negative. Regime repressiveness (𝑅𝑅) is included to capture the degree of political 

opportunity available to the dissident group. Losers from economic development can become 

less tolerant under a repressive regime because their voices are suppressed. Also, a repressive 

regime does not offer an opportunity for protester to participate in collective political action 

(Eisinger, 1973; Muller, 1985). The expected sign is thus ambiguous. 

Trade openness (𝑂𝑃𝐸𝑁) is included to examine the impact of economic globalisation 

on the tolerance for inequality. On the one hand, distributional impact of economic 

globalisation on returns to factors of production (returns to labour and capital), as predicted 

by the standard trade theory, can give rise to political debates and social backlash (O’Rourke 

& Williamson, 2002). On the other hand, trade openness has an opportunity cost of conflict. 

When the economy depends heavily on global economic integration for economic dynamism, 

domestic political violence is costly for the government and hence the political regime can 

become more responsive to social grievances (Barbieri, 1996; Polacheck, 1980; Xiang, Xu, & 

Keteku, 2007). Trade can also reduce the risk of conflict indirectly through economic growth 

(Elbadawi & Hegre, 2008; Hegre, Gissinger, & Gleditsch, 2003). Therefore, the likelihood of 

political conflict may be small. The sign of the coefficient on 𝑂𝑃𝐸𝑁 is thus ambiguous. 

Population (𝑃𝑂𝑃) is included to test whether countries with larger population tend to 

be prone to civil war (Collier & Hoeffler, 2004; Miguel, Satyanath, & Sergenti, 2004). The 

expected sign of the coefficient is positive. Lastly, there are three forms of social 

fractionalisation: ethnicity (𝐸𝑇𝐻), language (𝐿𝐴𝑁𝐺), and religion (𝑅𝐸𝐿). Fractionalised 

societies are more prone to conflict because societal divisions are engrained and intergroup 

cooperation tends to be more difficult (Elbadawi & Sambanis, 2002; Montalvo & Reynal-

Querol). The expected signs of the coefficient estimates are thus positive. 
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As postulated by Hirschman (1973), the tunnel effect can be conditioned by political 

system (e.g., autocracy and democracy). Therefore, the model is also estimated by including 

an interaction term between inequality and political system variable (democracy and regime 

repressiveness) to test whether the relationship between inequality and tolerance for 

inequality is conditioned by political system. 

 

5.3.2. Data 

The model is estimated for a sample of 159 countries covering the period from 1960 to 2005. 

Table 5.1 summarises the definitions of variables and the data sources. The data on political 

conflict come from the Correlates of War (COW) project. The data on income inequality are 

taken from The Standardised World Income Inequality Database (SWIID) (Solt, 2016). Table 

A5.1 in the Appendix provides country coverage. 

Table 5.2 presents summary statistics. The incidence of political conflict was 

widespread in Africa (e.g., Congo, Rwanda, Sierra Leone and South Africa) during the period 

of 1980s and 1990s and declined significantly after 2000. Besides African countries, other 

developing countries also experienced high-intensity conflict (i.e., Chile and Thailand in 

1970s and Georgia and Tajikistan in 1990s). Table 5.3 reports Pearson correlation matrix 

among variables.  
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Table 5.1: Definitions of variables and data sources 
Label Definition Data source 

𝐶𝑁𝐹𝑇 An internal conflict in which at least 1,000 battle-related deaths 

(civilian and military) occurred per year. All country-year 

observations with a civil conflict with at least 1,000 battle deaths per 

year are coded as 1, and other observations are coded as 0.  

The Correlates of 

War (COW) project 

𝐺𝐼𝑁𝐼 Income inequality is measured by the Gini coefficient (post-tax). It 

ranges between 0 (most equal) and 100 (least equal). 

The Standardised 

World Income 

Inequality Database 

(SWIID) 

𝐷𝐸𝑀𝑂 A state’s level of democracy. It is a polity score which takes the value 

between 0 and 100 where 100 is the most democratic regime. 

Polity IV 

𝑅𝑅 It is a combined rating (simple average) on 7-point rank-order scales 

of political rights and civil liberties. It ranges from 1 (most free) to 7 

(least free).  

Freedom House 

𝑂𝑃𝐸𝑁 Trade (export plus import) as a percentage of GDP (%) World Development 

Indicator (World 

Bank) 

𝑃𝑂𝑃 Mid-year population  World Development 

Indicator (World 

Bank) 

𝐸𝑇𝐻, 𝐿𝐴𝑁𝐺, 
𝑅𝐸𝐿 

Three forms of fractionalisation (ethnic, language, and religious). It is 

an index ranging between 0 (least fractionalised) and 100 (most 

fractionalised). 

Alesina, 

Devleeschauwer, 

Easterly, Kurlat, & 

Wacziarg (2003), 

Cotet & Tsui (2013) 

 

Table 5.2: Summary statistics 
Variables in the model Observations Mean Standard Deviation Min Max 

Political conflict (CNFT) 3,160 0.07 0.25 0.00 1.00 

Gini coefficient (GINI) 3,235 38.07 9.02 18.10 63.30 

Trade openness (OPEN) 2,960 68.14 48.36 8.93 411.04 

Democracy (DEMO) 2,916 66.32 47.27 0.00 100.00 

Regime repressiveness (RR) 2,766 3.29 1.87 1.00 7.00 

Ln population (POP) 3,011 0.10 0.02 0.06 0.14 

Ethnic fractionalisation (ETH) 3,176 41.06 49.20 0.00 100.00 

Language fractionalisation (LANG) 3,185 32.31 46.77 0.00 100.00 

Religious fractionalisation (REL) 3,232 42.33 49.42 0.00 100.00 

Notes: Mean, standard deviation (in parenthesis), and number of observations (in square bracket) are reported 

for each variable.  
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Table 5.3: Correlation matrix 

Political conflict (CNFT) 1                 

Gini coefficient (GINI) 
0.14*** 

(0.00) 
1               

Trade openness (OPEN) 
 -0.13*** 

(0.00) 

 -0.05** 

(0.02) 
1             

Democracy (DEMO) 
 -0.02 

(0.25) 

 -0.15*** 

(0.00) 

0.06*** 

(0.00) 
1           

Regime repressiveness (RR) 
0.02*** 

(0.00) 

0.31*** 

(0.00) 

 -0.13*** 

(0.00) 

 -0.80*** 

(0.00) 
1         

Ln population (POP) 
0.10*** 

(0.00) 

 -0.09*** 

(0.00) 

 -0.39*** 

(0.00) 

0.09*** 

(0.00) 

 -0.07*** 

(0.00) 
1       

Ethnic fractionalisation (ETH) 
0.06*** 

(0.00) 

0.42*** 

(0.00) 

 -0.04*** 

(0.01) 

 -0.24*** 

(0.00) 

0.33*** 

(0.00) 

 -0.16*** 

(0.00) 
1     

Language fractionalisation (LANG) 
0.09*** 

(0.00) 

0.17*** 

(0.00) 

 -0.05*** 

(0.00) 

 -0.14*** 

(0.00) 

0.22*** 

(0.00) 

 -0.00 

(0.86) 

0.65*** 

(0.00) 
1   

Religious fractionalisation (REL) 
 -0.01 

(0.55) 

0.03* 

(0.06) 

0.08*** 

(0.00) 

0.01 

(0.30) 

0.02 

(0.17) 

0.01 

(0.38) 

0.15*** 

(0.00) 

0.21*** 

(0.00) 
1 

  CNFT GINI OPEN DEMO RR POP ETH LANG REL 

Notes: Pearson correlation coefficient with the significance level in the parenthesis; ***, **, * indicate significance level at 1%, 5%, and 10%, respectively. 
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5.3.3. Estimation method 

Since the incidence of political conflict (𝐶𝑁𝐹𝑇) is a binary variable, the model can be 

estimated using two alternative estimation methods: maximum likelihood estimation (e.g., the 

logit and the probit estimator) and ordinary least square (OLS) estimation. The multiple linear 

regression model with a binary dependent variable is called linear probability model (LPM). 

Equation (18) is estimated using LPM because the estimate is more efficient when time-

invariant variables are among the explanatory variables (Angrist & Pischke, 2008; Caudill, 

1988; Greene, 2004; Ullah & Giles, 1998). Also, the results from LPM are readily 

interpretable because the slope coefficient measures the predicted change in the probability of 

success. With these reasons, LPM is commonly used in the studies of political conflict (see 

Bleaney & Dimico, 2011; Collier, Hoeffler, & Rohner, 2009; Cotet & Tsui, 2013; Miguel, 

Satyanath, & Sergenti, 2004). The limitation of LMP is that the predicted probability can be 

less than zero or greater than one. However, LPM can still yield unbiased and consistent 

results if there are no predicted probabilities that lie outside the unit interval (Horrace & 

Oaxaca, 2006). The model is also re-estimated using logit, and the results are consistent. 

Heteroscedasticity-consistent robust standard error is used to address the concern 

about heteroscedasticity. Country fixed effects are included to capture a large proportion of 

the cross-country differences in political conflict and allows us to focus on the determinants 

of within-country variations. Year dummies are included to control for unobservable time 

fixed effects or common shocks that may affect inequality and tolerance for inequality. 

The model is estimated for the entire sample, and for developed and developing 

countries separately with the latter divided into three regional groups. The three regional 

groups are treated separately in order to take into account region-specific effects that are 

presumably not captured by the control variables. 
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5.4. Results 

The results are presented for the two alternative measures of tolerance for inequality: political 

conflict (𝐶𝑁𝐹𝑇) and societal perception towards inequality (𝑆𝑃𝐼𝑁). In each measure, the 

results are reported for the full sample and the subsamples based on geographical regions, 

followed by a set of robustness checks.  

5.4.1. Political conflict 

A. Baseline result 

The results for the entire sample are reported in Table 5.4. Column 1 presents the 

estimate of Equation (18) with only the Gini coefficient and its quadratic term as explanatory 

variables. The results suggest a bivariate U-shaped relationship between income inequality 

and political conflict, meaning that the probability of political conflict first decreases and 

tends to increase with income inequality. However, the magnitude of effect of inequality on 

conflict is rather small. An increase in the Gini coefficient by one percentage point is 

associated with a decrease in the probability of conflict by 2%.  

The results for the full model are reported in Columns 2 and 3. As the correlation 

between democracy and regime repressiveness is very high (𝑟 = -0.80), the estimate with 

regime repressiveness is presented in Column 2 and democracy Column 3. The results show 

that the U-shaped pattern of the inequality-political conflict relationship is remarkably 

resilient to the inclusion of these control variables. The coefficient on regime regressive is 

positive and statistically significant at the 1% level (Column 2). The coefficient on 

democracy also has the expected sign and is statistically significant at the 5% level (Column 

3). It is found that the turning points occur when the Gini coefficient lies somewhere between 

26.58 and 29.38. These turning points lie within the range of the Gini coefficient. 
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Table 5.4: Income inequality and political conflict 

 
(1) (2) (3) 

Gini coefficient (GINI) -0.020** 

(0.010) 

-0.024* 

(0.013) 

-0.018* 

(0.010) 

Gini coefficient squared (GINI2) 0.0004** 

(0.000) 

0.0005** 

(0.000) 

0.0003** 

(0.000) 

Trade openness (OPEN) 
 

-0.001 

(0.000) 

-0.001 

(0.000) 

Ln population (POP) 
 

0.079 

(0.055) 

0.123*** 

(0.044) 

Regime repressiveness (RR) 
 

0.041*** 

(0.007) 

 

Democracy (DEMO) 
  

-0.054** 

(0.022) 

Constant 0.280* 

(0.164) 

-1.070 

(0.873) 

-1.426** 

(0.637) 

Turning point 29.380 26.579 28.805 

Country Fixed Effects YES YES YES 

Year Fixed Effects YES YES YES 

Observations 3,160 2,408 2,666 

Adjusted R-squared 0.400 0.437 0.404 

Notes: Standard errors (in parenthesis) are clustered at country level; ***, **, * indicate significance at the 1%, 

5%, and 10% level, respectively.  

 

Table 5.5 reports the results by region. For the sub-samples of Latin America, Asia, 

and developed countries, the coefficients on both 𝐺𝐼𝑁𝐼 and 𝐺𝐼𝑁𝐼2 have the expected sign and 

are statistically significant (Columns 2-5). The magnitude of the coefficients on the Gini 

coefficients and its quadratic terms for the sample of countries in Latin America are high than 

other regions. However, there is no U-shaped relationship between income inequality and 

political conflict for the sample of African countries. The coefficients have expected signs but 

not statistically significant. 

For Africa, the coefficient on regime repressiveness is positive and statistically 

significant at the 1% level. The results indicate that regime repressiveness could play a vital 

role in increasing the probability of conflict. This is consistent with a recent analysis by 

Fukuyama (2018) who points out that several countries in Africa have experienced many 

spontaneous uprisings against authoritarian government since Independence. Example 

includes South African transition from apartheid and citizens’ mobilisation in sub-Saharan 

Africa in 1990s. The central issue is a recognition of basic human dignity not economic 
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inequality. Another explanation is that, in an extremely poor country, it is absolute poverty 

that can lead to conflict (Braithwaite, Dasandi, & Hudson, 2014; Elbadawi & Sambanis, 

2000; Stewart, 2002).  

 

Table 5.5: Income inequality and political conflict by region 

 

Developing countries 

Developed 

countries 

(5) 

Africa 

(1) 

Latin 

America 

(2) 

Asia 

(3) 

Developing 

countries 

(4) 

Gini Coefficient (GINI) -0.040 

(0.109) 

-0.230*** 

(0.079) 

-0.101* 

(0.052) 

-0.060** 

(0.025) 

-0.086** 

(0.034) 

Gini Coefficient squared (GINI2) 0.000 

(0.001) 

0.003*** 

(0.001) 

0.002** 

(0.001) 

0.001*** 

(0.000) 

0.002** 

(0.001) 

Trade openness (OPEN) 0.002** 

(0.001) 

-0.001 

(0.001) 

0.000 

(0.001) 

-0.001 

(0.001) 

-0.001 

(0.001) 

Ln population (POP) -0.018 

(0.345) 

-0.761* 

(0.411) 

-0.204 

(0.162) 

0.099 

(0.118) 

-0.052 

(0.134) 

Regime repressiveness (RR) 0.056*** 

(0.013) 

0.046*** 

(0.016) 

0.087*** 

(0.018) 

0.046*** 

(0.008) 

0.012** 

(0.007) 

Constant 1.531 

(6.033) 

17.530*** 

(8.152) 

-4.524 

(2.817) 

0.274 

(2.227) 

1.804 

(2.078) 

Turning point N/A 43.214 30.278 34.985 28.504 

Country Fixed Effects YES YES YES YES YES 

Year Fixed Effects YES YES YES YES YES 

Observations 559 444 659 1662 746 

Adjusted R-squared 0.494 0.395 0.416 0.415 0.640 

Notes: Standard errors (in parenthesis) are clustered at country level; Developed countries include Europe, 

Oceania and North America; ***, **, * indicate significance at the 1%, 5%, and 10% level, respectively.  

 

B. Low-intensity conflict 

Low-intensity political conflict (at least 25 battle-related deaths) is used as an 

alternative measure of conflict. The data are taken from the Uppsala Conflict Data Program 

(UCDP) and the Peace Research Institute Oslo (PRIO) (Centre for the Study of Civil War, 

2009). Table 5.6 presents the results for the total sample and for developing countries. The 

results suggest a U-shaped relationship between income inequality and low-intensity political 

conflict. The coefficients on the Gini coefficient and its quadratic term are larger for the 

sample of developing countries. 
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Table 5.6: Income inequality and low-intensity political conflict (25 deaths) 

 
All sample Developing countries  

(1) (2) (3) (4) (5) (6) 

Gini coefficient (GINI) -0.003 

(0.013) 

-0.030* 

(0.017) 

-0.004 

(0.014) 

-0.056*** 

(0.021) 

-0.094*** 

(0.032) 

-0.058** 

(0.027) 

Gini coefficient squared (GINI2) -0.000 

(0.000) 

0.000* 

(0.000) 

0.000 

(0.000) 

0.001** 

(0.000) 

0.001*** 

(0.000) 

0.001*** 

(0.000) 

Trade openness (OPEN)  -0.001** 

(0.00) 

-0.001** 

(0.000) 

 -0.002*** 

(0.000) 

-0.002*** 

(0.001) 

Ln population (POP)  0.263*** 

(0.067) 

0.172*** 

(0.061) 

 0.216 

(0.170) 

0.385*** 

(0.139) 

Regime repressiveness (RR)  0.050*** 

(0.008) 

  0.047*** 

(0.013) 

 

Democracy (DEMO)   0.004 

(0.026) 

  -0.004 

(0.039) 

Constant 0.104 

(0.243) 

-3.482*** 

(1.053) 

-2.319*** 

(0.852) 

1.384*** 

(0.401) 

-1.597 

(2.930) 

-4.257* 

(2.390) 

Turning point N/A 45.194 N/A 45.472 41.204 41.057 

Country Fixed Effects YES YES YES YES YES YES 

Year Fixed Effects YES YES YES YES YES YES 

Observations   3,160 2,408 2,666 1,492 1,103 1,239 

Adjusted R-squared 0.549 0.583 0.546 0.577 0.606 0.569 

Notes: Standard errors (in parenthesis) are clustered at country level; ***, **, * indicate significance at the 1%, 

5%, and 10% level, respectively. 

 

C. Condition of the tunnel effect 

Table 5.7 reports the results when the model is estimated with the interaction term 

between inequality and democracy. For high-intensity conflict, the coefficient on the 

interaction term between the Gini coefficient and democracy is negative (Columns 1 and 2). 

The coefficient on the interaction term is bigger and statistically significant at the 1% level 

when the model is estimated for sample of developing countries in Asia. This finding 

indicates that, given the level of the Gini coefficient, the probability of high-intensity political 

conflict is lower in more democratic countries. These findings support Hirschman’s postulate 

that the relationship between inequality and tolerance for inequality is conditioned by 

political system. The results for the sample of other regions are not statistically significant 

(the results are not reported).  
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Table 5.7: Income inequality and political conflict with interaction terms 

  

Political conflict 

High intensity 

(at least 1,000 deaths) 

Low intensity 

(at least 25 deaths) 

All countries 

(1) 

Asia 

(2) 

All countries 

(3) 

Asia 

(4) 

Gini coefficient (GINI) -0.016 

(0.011) 

-0.041 

(0.047) 

-0.017 

(0.015) 

-0.076 

(0.051) 

Gini coefficient squared (GINI2) 0.000* 

(0.000) 

0.001 

(0.001) 

0.000 

(0.000) 

0.001 

(0.001) 

Trade openness (OPEN) -0.001 

(0.000) 

0.000 

(0.001) 

-0.001** 

(0.000) 

-0.002*** 

(0.001) 

Ln population (POP) 0.127*** 

(0.045) 

0.237* 

(0.129) 

0.146** 

(0.063) 

0.788*** 

(0.178) 

Democracy (DEMO) -0.002 

(0.093) 

0.760*** 

(0.227) 

-0.311* 

(0.125) 

-0.228 

(0.276) 

GINI X DEMO -0.001 

(0.002) 

-0.023*** 

(0.006) 

0.008*** 

(0.003) 

0.006 

(0.007) 

Constant -1.540** 

(0.681) 

-3.234 

(2.312) 

-1.621* 

(0.937) 

-10.705*** 

(3.174) 

Turning point N/A N/A N/A N/A 

Country Fixed Effects Y Y Y Y 

Year Fixed Effects Y Y Y Y 

Observation 2,666 723 2,666 723 

Adjusted R-squared 0.404 0.344 0.548 0.541 

Notes: Standard errors (in parenthesis) are clustered at country level; ***, **, * indicate significance at the 1%, 

5%, and 10% level, respectively. 

 

Columns 3 and 4 of Table 5.7 report the results for the low-intensity conflict. The 

coefficient on the interaction term between the Gini coefficient and democracy is positive and 

statistically significant at the 1% level (Column 3). This suggests that the probability of low-

intensity conflict tends to be higher for democratic countries. This finding is rather 

unexpected because, among various political systems, democracy is expected to have a 

peaceful resolution from internal conflict through majority vote or agreement (Hegre, 2014). 

Democratic institution also helps balance the power and demands among various social 

groups (Acemoglu & Robinson, 2006). However, several studies also suggest an ‘inverted U-

shaped relationship’ between level of democracy and the probability of onset of conflict 

(Hegre, Ellingse, Gates, & Gleditsch, 2001; Muller & Weede, 1990). This means that semi-

democratic regimes could have a higher risk of conflict than repressive autocracies or fully-

fledged democracies. A semi-democratic regime is open for collectively political action but 
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lacks an effective way to solve conflict, resulting in an extensive use of repression. Non-

violent protest can then develop into violent riot. With this reason, given the level of income 

inequality, low-intensity conflict is more likely to happen in more democratic regime. 

However, the chance to develop into high-intensity conflict may be low, as suggested by the 

results reported in Columns 1-2 of Table 5.7. Note also that the interaction term between the 

Gini coefficient and other explanatory variables are not statistically significant even at the 

10% level (the results are not reported).  

 

D. Robustness check 

I check the robustness of the results by using different estimator and different measure 

of income inequality.  

The FE estimator used to estimate the political conflict equation wipes out time-

invariant variables (three forms of fractionalisation: ethnicity, language, and religion) so that 

the coefficients on these variables cannot be identified. Hausman & Taylor (1981) develop an 

instrumental variable (IV) estimator to solve this issue. The underlying assumption is that, of 

independent variables, only some of the time-varying and time-invariant variables are 

correlated with the individual effects. Also, both time-varying and time-invariant variables 

are assumed exogenous and not correlated with individual effects. All regressors are assumed 

to be independent of the idiosyncratic (i.d.d.) error term. 

The H-T estimator uses the individual means of the strictly exogenous time-varying 

variable as instruments for the endogenous time-invariant variables (Baltagi, 2001). The 

demeaned endogenous time-varying variables are used as instruments for the endogenous 

time-varying variables (within transformation). In this study, the Gini coefficient and its 

square are assumed endogenous in the model while trade openness, population, regime 

repressiveness, three forms of fractionalisation are exogenous. Of these exogenous variables, 
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three forms of fractionalisation are time invariant. There are no time-invariant endogenous 

variables in the model. Table 5.8 suggests that there exists a U-shaped relationship between 

income inequality and the incidence of political conflict (both high- and low-intensity 

conflicts), with the probability of political conflict first falling and then increasing with 

income inequality. 

 

Table 5.8: Income inequality and political conflict (Hausman-Taylor estimator) 

 

Political conflict 

High intensity 

(at least 1,000 deaths) 

Low intensity 

(at least 25 deaths) 

All 

countries 

(1) 

Developing 

countries 

(2) 

All 

countries 

(3) 

Developing 

countries 

(4) 

Gini Coefficient (GINI) -0.032** 

(0.014) 

-0.062** 

(0.030) 

-0.035** 

(0.017) 

-0.082** 

(0.035) 

Gini Coefficient (GINI2) 0.001*** 

(0.000) 

0.001** 

(0.000) 

0.000 

(0.000) 

0.001** 

(0.000) 

Trade openness (OPEN) -0.001*** 

(0.000) 

-0.001** 

(0.000) 

-0.001*** 

(0.000) 

-0.001*** 

(0.000) 

Ln population (POP) 0.027 

(0.017) 

0.033 

(0.034) 

0.090*** 

(0.032) 

0.067 

(0.048) 

Regime Repressiveness (RR) 0.039*** 

(0.005) 

0.044*** 

(0.007) 

0.048*** 

(0.007) 

0.059*** 

(0.008) 

Ethnic Fractionalisation (ETH) -0.001* 

(0.001) 

-0.001 

(0.001) 

-0.000 

(0.001) 

-0.001 

(0.002) 

Language Fractionalisation (LANG) 0.001 

(0.001) 

0.001 

(0.001) 

0.002 

(0.001) 

0.002 

(0.002) 

Religious Fractionalisation (REL) -0.001 

(0.001) 

-0.001 

(0.001) 

-0.002* 

(0.001) 

-0.003* 

(0.002) 

Constant -3.693*** 

(1.245) 

-3.878** 

(1.965) 

-2.297 

(1.574) 

-4.094* 

(2.406) 

Turning point 31.525 37.529 N/A 47.874 

Observations 2360 1614 2360 1614 

Notes: Standard error are in parenthesis; ***, **, * indicate significance at the 1%, 5%, and 10 % level. 
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Table 5.9 reports the results on the political conflict when income inequality is 

alternatively measured by (a) the share of income of the richest 20%, and (b) the share of 

income of the richest 20% to the poorest 20%. The result holds only when inequality is 

measured by the share of income of the richest 20% (Column 1). The coefficients on this 

share and its quadratic term have the expected sign and are statistically significant at the 10% 

level. Regime repressiveness is positive and statistically significant at the 5% level. Note that 

the turning point occurs when the richest 20% owns about 56.68% of national income. As 

shown in Columns 3 and 4, there is no evidence of a U-shaped relationship between 

inequality and the incidence of political conflict when the dependent variable is low-intensity 

conflict, regardless of the measure of income inequality (Columns 3 and 4).  

 

Table 5.9: Income inequality and high-intensity political conflict (different measures of 

income inequality) 

 

Political conflict 

High intensity 

(at least 1,000 deaths) 

Low intensity 

(at least 25 deaths) 

(1) (2) (3) (4) 

Share of income of the richest 20% 

(TOP20) 

-0.038* 

(0.021) 

 -0.21 

(0.037) 

 

Share of income of the richest 20% squared 

(TOP202) 

0.000* 

(0.000) 

 0.000 

(0.000) 

 

Share of richest 20% to poorest 20% 

(TOP/BOTTOM) 

 -0.002 

(0.004) 

 0.003 

(0.007) 

Share of richest 20% to poorest 20% squared 

(TOP/BOTTOM2) 

 0.000 

(0.000) 

 0.000 

(0.000) 

Trade openness (OPEN) -0.000 

(0.001) 

0.000 

(0.001) 

-0.000 

(0.001) 

-0.001 

(0.001) 

Ln population (POP) -0.215 

(0.255) 

0.255 

(0.268) 

0.453 

(0.329) 

0.477 

(0.318) 

Regime repressiveness (RR) 0.040** 

(0.018) 

0.048* 

(0.023) 

0.062*** 

(0.021) 

0.077*** 

(0.022) 

Constant -2.362 

(3.761) 

-3.948 

(3.947) 

-6.437 

(4.943) 

-7.255 

(4.713) 

Turning point 56.683 N/A N/A N/A 

Country Fixed Effects YES YES YES YES 

Year Fixed Effects YES YES YES YES 

Observations 433 416 433 416 

Adjusted R-squared 0.617 0.611 0.567 0.566 

Notes: Both measures are in percentage form (ranging from 0 to 100), standard errors (in parenthesis) are clustered 

at country level; ***, **, * indicate significance at the 1%, 5%, and 10% level, respectively.  
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5.4.2. Societal perception towards inequality 

A. Baseline result 

Tolerance for inequality can be alternatively measured by societal perception towards 

inequality. The data are taken from the World Values Survey (WVS) which is a multi-

country survey of individuals. Results from the WVS enable a cross-national comparison of 

values and norms. Respondents are asked to locate their views on a scale from 1 to 10, where 

1 implied agreement with the statement that ‘Incomes should be made more equal’ and 10 

implied that ‘Incomes differences should be larger to provide incentives for individual effort.’ 

This question reflects both perception and valuation of inequality. In regression analysis, I 

compute the percentage of respondents who place their preference equal to 1 as an indicator 

of societal perception being against inequality and 10 societal perception favouring inequality 

(preference for inequality). Tables A5.2 and A5.3 in the Appendix show country coverage 

and summary statistics of variables used in the model. 

 The model is estimated for a sample of 85 countries covering 5 waves of WVS from 

1989 to 2014. Since the data from WVS are available every five years, five-year averages of 

the independent variables (which are available annually) are matched with the data from 

WVS in each survey wave. The Hausman test suggests that unobserved explanatory variables 

and the explanatory variables are not correlated, favouring the random effects (RE) estimator 

over the fixed effect (FE) estimator. The results from the Breusch-Pagan Lagrange multiplier 

(LM) test also confirm that the RE estimator is appropriate. Standard errors are clustered at 

the country level.  
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Table 5.10 presents the results when the dependent variable is the percentage of 

respondents who think that income should be made more equal. The coefficient on the Gini 

coefficient is negative and statistically significant at the 10% level (Column 1). The 

significance of the squared Gini coefficient variable suggests that there is a U-shaped 

relationship between income inequality and the societal desire for redistribution. This result 

holds after adding relevant explanatory variables (Columns 2 and 3). None of these control 

variables are statistically significant except religious fractionalisation and trade openness. In 

addition, the turning point occurs when the Gini coefficient is at around 32. 

 

Table 5.10: Income inequality and societal perception towards inequality (against 

inequality) 

 (1) (2) (3) 

Gini coefficient (GINI)  -1.131* 

(0.588) 

-1.196* 

(0.623) 

-1.263* 

(0.645) 

Gini coefficient squared (GINI2) 0.017** 

(0.007) 

0.018** 

(0.008) 

0.019** 

(0.008) 

Trade openness (OPEN) 
 

-0.022** 

(0.009) 

-0.021 

(0.014) 

Ln population (POP) 
 

-0.084 

(0.710) 

-0.072 

(0.738) 

Regime repressiveness (RR) 
 

0.083 

(0.475) 

 

Democracy (DEMO) 
 

 -0.014 

(0.034) 

Ethnic fractionalisation (ETH) 
 

-0.023 

(0.058) 

-0.026 

(0.060) 

Language fractionalisation (LANG) 
 

-0.005 

(0.057) 

-0.006 

(0.057) 

Religious fractionalisation (REL) 
 

-0.059* 

(0.034) 

-0.061* 

(0.034) 

Constant 26.220** 

(10.541) 

32.766*** 

(11.332) 

35.339*** 

(12.504) 

Turning point 32.679 32.514 32.725 

Survey Wave Dummies Y Y Y 

Observations 254 230 225 

Adjusted R-squared 0.098 0.154 0.152 

Notes: Standard errors (in parenthesis) are clustered at country level; ***, **, * indicate significance at the 1%, 

5%, and 10% level, respectively.  
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Table 5.11 reports the results when the model is separately estimated for each region. 

The results suggest a strong U-shaped relationship between income inequality and the 

demand for redistribution in Asia. The coefficient on the Gini coefficient is negative and 

statistically significant at the 1% level (Column 3). The result tends to support Hirschman’s 

postulate that the tunnel effect is likely to occur in countries where economic development is 

underway. The economic performance of Asian countries in the period under study is 

outstanding so that it provides the basis for tolerance of inequality. The coefficients on the 

Gini coefficient and its quadratic term in other regions, except Africa, have the expected sign 

but not statistically significant. 

 

Table 5.11: Income inequality and societal perception towards inequality by region 

(against inequality) 

 

Developing countries 

Developed 

countries 

(5) 

Africa 

(1) 

Latin 

America 

(2) 

Asia 

(3) 

Total 

(4) 

Gini coefficient (GINI) 10.115* 

(6.111) 

-0.886 

(4.375) 

-12.054*** 

(2.455) 

-0.658 

(1.424) 

2.907 

(2.013) 

Gini coefficient squared (GINI2) -0.094 

(0.062) 

0.012 

(0.046) 

0.165*** 

(0.035) 

0.015 

(0.016) 

-0.053 

(0.033) 

Trade openness (OPEN) -0.116 

(0.076) 

0.109 

(0.145) 

-0.020* 

(0.011) 

-0.030*** 

(0.009) 

-0.023 

(0.026) 

Ln population (POP) 1.843 

(2.610) 

3.059 

(2.854) 

-0.785 

(1.101) 

-0.242 

(1.057) 

-0.973 

(0.699) 

Regime repressiveness (RR) -0.017 

(1.417) 

-0.220 

(2.319) 

2.173*** 

(0.811) 

0.398 

(0.664) 

0.599 

(0.659) 

Ethnic fractionalisation (ETH) 0.021 

(0.185) 

-0.195* 

(0.114) 

-0.181* 

(0.110) 

-0.126 

(0.082) 

0.178*** 

(0.060) 

Language fractionalisation (LANG) 0.063 

(0.188) 

-0.148 

(0.123) 

0.126 

(0.101) 

0.049 

(0.069) 

-0.162** 

(0.069) 

Religious fractionalisation (REL) -0.290** 

(0.126) 

0.052 

(0.092) 

-0.174*** 

(0.057) 

-0.085* 

(0.048) 

-0.06 

(0.046) 

Constant -225.036 

(143.455) 

19.856 

(101.198) 

229.724*** 

(45.250) 

22.440 

(32.812) 

-24.952 

(29.830) 

Turning point N/A N/A 36.735 N/A N/A 

Survey Wave Dummies Y Y Y Y Y 

Observations 30 28 64 122 108 

Adjusted R-squared 0.502 0.539 0.380 0.211 0.317 

Notes: Standard errors (in parenthesis) are clustered at country level; ***, **, * indicate significance at the 1%, 

5%, and 10% level, respectively. 
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B. Preference for inequality 

Table 5.12 reports the results when the percentage of respondents who think that income 

gap should be higher to provide incentives for individual effort is used as the dependent 

variable. 

The coefficients on the Gini coefficient and its quadratic term have the expected sign 

and are statistically significant (Column 1). This suggests that, at the early stage of 

development when income inequality is rising, societal perception of inequality remains 

positive and then turns negative. The turning point occurs when the Gini coefficient is at 

53.96. The results withstand an inclusion of other explanatory variables (Columns 2-3). 

Nevertheless, when the model is estimated separately by region, the coefficients on the Gini 

coefficient and its quadratic terms are not significant (the results are not reported).   

 

Table 5.12: Income inequality and societal perception towards inequality (favouring 

inequality)  

 (1) (2) (3) 

Gini coefficient (GINI) 1.721*** 

(0.639) 

1.615*** 

(0.565) 

1.829*** 

(0.596) 

Gini coefficient squared (GINI2)  -0.016* 

(0.009) 

-0.016** 

(0.007) 

-0.019** 

(0.008) 

Trade openness (OPEN) 
 

-0.018* 

(0.011) 

-0.012 

(0.017) 

Ln population (POP) 
 

-0.423 

(0.659) 

-0.196 

(0.728) 

Regime repressiveness (RR) 
 

1.137** 

(0.506) 

 

Democracy (DEMO) 
 

 -0.019 

(0.042) 

Ethnic fractionalisation (ETH) 
 

0.071 

(0.051) 

0.084 

(0.054) 

Language fractionalisation (LANG) 
 

0.007 

(0.045) 

0.008 

(0.046) 

Religious fractionalisation (REL) 
 

-0.058 

(0.047) 

-0.061 

(0.049) 

Constant -17.470 

(10.963) 

-15.697* 

(9.438) 

-16.140 

(11.872) 

Turning point 53.960 49.067 48.342 

Survey Wave Dummies Y Y Y 

Observations 254 230 225 

Adjusted R-squared 0.199 0.295 0.257 

Notes: Standard errors (in parenthesis) are clustered at country level; ***, **, * indicate significance at the 1%, 

5%, and 10% level, respectively.  
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C. Condition of the tunnel effect 

Table 5.13 presents the results when the interaction term between the Gini coefficient and 

democracy is included into the model. There is a U-shaped relationship between the Gini 

coefficient and the societal perception being against inequality (Column 1). However, the 

coefficients on the Gini coefficient and its quadratic term are only statistically significant 

when the model is estimated for the sample of developing countries in Asia (Column 2). The 

coefficient on the interaction term between inequality and democracy is positive but not 

statistically significant even at the 10% level.  

 

Table 5.13: Income inequality and societal perception towards equality with interaction 

terms 

 

Societal perception towards inequality 

Being against inequality  Favouring inequality 

All countries 

(1) 

Asia 

(2) 

All countries 

(3) 

Asia 

(4) 

Gini coefficient (GINI) -1.160 

(0.746) 

-11.565*** 

(1.968) 

1.904*** 

(0.634) 

5.764 

(3.632) 

Gini coefficient squared (GINI2) 0.020** 

(0.008) 

0.151*** 

(0.030) 

-0.019** 

(0.008) 

-0.095* 

(0.049) 

Trade openness (OPEN) -0.021 

(0.014) 

-0.023* 

(0.013) 

-0.012 

(0.017) 

-0.001 

(0.020) 

Ln population (POP) -0.062 

(0.724) 

-0.652 

(1.205) 

-0.180 

(0.717) 

0.641 

(1.104) 

Democracy (DEMO) 0.041 

(0.137) 

-0.416 

(0.260) 

0.022 

(0.157) 

-0.571** 

(0.274) 

GINI X DEMO -0.002 

(0.004) 

0.008 

(0.008) 

-0.001 

(0.004) 

0.019*** 

(0.006) 

Ethnic fractionalisation (ETH) -0.024 

(0.062) 

-0.180 

(0.132) 

0.086 

(0.053) 

0.109 

(0.138) 

Language fractionalisation (LANG) -0.007 

(0.058) 

-0.124 

(0.119) 

-0.007 

(0.046) 

0.161 

(0.116) 

Religious fractionalisation (REL) -0.061* 

(0.034) 

-0.182*** 

(0.064) 

-0.062 

(0.049) 

0.016 

(0.115) 

Constant 31.154* 

(16.753) 

247.265*** 

(36.528) 

-19.223 

(16.105) 

-70.505 

(66.796) 

Turning point N/A 38.452 51.011 N/A 

Survey Wave Dummies Y Y Y Y 

Observation 225 61 225 61 

Adjusted R-squared 0.148 0.384 0.257 0.153 

Notes: Standard errors (in parenthesis) are clustered at country level; ***, **, * indicate significance at the 1%, 

5%, and 10% level, respectively.  
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When societal perception favouring inequality is used as the dependent variable, the 

interaction term between the Gini coefficient and democracy is positive and statistically 

significant at the 1% level (Column 4 of Table 5.13). This suggests that, for a given level of 

inequality, societal perception towards inequality is higher for more democratic countries. 

Note however that this finding holds only for the sample of developing countries in Asia.  

 

D. Robustness check  

Table 5.14 reports the results when income inequality is alternatively measured by the 

share of income of the richest 20% and the share of the income of the richest and of the 

poorest 20%. The coefficients on inequality and its quadratic term have the expected sign. 

However, the coefficients are statistically significant only when the dependent variable is the 

percentage of respondents who favour inequality (Columns 3 and 4). These findings are 

consistent with the hypothesis that societal perception towards inequality remains positive at 

the early stage of economic development when income inequality is rising.   
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Table 5.14: Income inequality and social perception towards inequality (different 

measures of income inequality) 

 

Societal perception 

Being against inequality Favouring inequality 

(1) (2) (3) (4) 

Share of income of the richest 20% 

(TOP20) 

-0.625 

(1.094) 

 2.012** 

(0.867) 

 

Share of income of the richest 20% squared  

(TOP202) 

0.011 

(0.014) 

 -0.018** 

(0.008) 

 

Share of richest 20% to poorest 20%  

(TOP/BOTTOM) 

 0.353 

(0.615) 

 1.096* 

(0.559) 

Share of richest 20% to poorest 20% squared 

(TOP/BOTTOM2) 

 0.000 

(0.021) 

 -0.031* 

(0.017) 

Trade openness (OPEN) -0.014 

(0.020) 

-0.014 

(0.019) 

-0.004 

(0.023) 

-0.006 

(0.023) 

Ln population (POP) -0.039 

(0.805) 

-0.045 

(0.796) 

0.128 

(0.615) 

0.347 

(0.595) 

Regime repressiveness (RR) 0.185 

(0.447) 

0.215 

(0.453) 

1.232*** 

(0.471) 

1.318*** 

(0.504) 

Ethnic fractionalisation (ETH) -0.047 

(0.058) 

-0.057 

(0.058) 

0.086* 

(0.050) 

0.091* 

(0.053) 

Language fractionalisation (LANG) 0.027 

(0.059) 

0.039 

(0.059) 

-0.002 

(0.044) 

0.004 

(0.047) 

Religious fractionalisation (REL) -0.070* 

(0.036) 

-0.071* 

(0.036) 

-0.063 

(0.044) 

-0.066 

(0.045) 

Constant 23.177 

(25.356) 

10.675*** 

(3.334) 

-37.351* 

(20.989) 

9.041* 

(4.656) 

Turning point N/A N/A 57.004 17.934 

Survey Wave Dummies Y Y Y Y 

Observations 179 179 179 179 

Adjusted R-squared 0.150 0.141 0.294 0.277 

Notes: Standard errors (in parenthesis) are clustered at country level; ***, **, * indicate significance at the 1%, 

5%, and 10 % level. 
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5.5. Conclusion 

This chapter has examined the concept of tolerance for inequality developed by Hirschman 

(1973) with the basic idea that economic disparity tends to emerge at an early stage of 

development. During this period, the degree of tolerance is substantial as people are willing 

to accept income inequality. However, sustained inequality can erode such positive attitude 

towards inequality and cause societal grievance. 

This study has also provided empirical evidence to support this notion. The results are 

robust to alternative specifications using different measures of tolerance for inequality. 

Societal perception towards inequality remains positive at the early stage of economic 

development when income inequality is increasing. However, a sustained increase in 

inequality diminishes this positive attitude and increases the demand for redistribution. The 

results hold when tolerance for inequality is measured by the incidence of political conflict. 

The results suggest that there is a U-shaped relationship between income inequality and the 

probability of political conflict. Tolerance for inequality is proved to be larger in more 

democratic countries. These findings are robust to the inclusion of other explanatory 

variables, different measure of income inequality, and alternative estimators. Consequently, 

at the early stage of economic development, whether a country should place excessive 

emphasis on inequality over poverty is questionable. 

Future research could extend this analysis to horizontal inequality, income and wealth 

gap across different religions or ethnic groups within a country, that can breed negative 

societal perception of inequality. To date, databases that cover a large number of countries 

over sufficiently long period are rare. In addition, other types of social movement may be of 

interest. According to Hirschman (1973), intolerance of inequality does not necessarily imply 

collectively violent action. A dissident group emerging from the development process can 

express their resentment through nonviolent resistance, for example, peaceful protest (e.g., 
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the Occupy Movement that began in New York in 2011) and Satyagraha (i.e., Gandhi’s non-

cooperation movement in India during the early 1920s). An in-depth exploration of the 

inequality-conflict nexus using other measures of social discontent is a promising subject for 

further research. 
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Appendix 

Table A5.1: Data coverage for the political conflict equation 

Country Region 

Algeria, Angola, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Central 

African Republic, Chad, Djibouti, Egypt, Ethiopia, Gambia, Ghana, Guinea, Guinea-

Bissau, Kenya, Lesotho, Libya, Madagascar, Malawi, Mali, Mauritania, Morocco, 

Mozambique, Namibia, Niger, Nigeria, Rwanda, Senegal, Sierra Leone, Somalia, 

South Africa, Sudan, Tanzania, Tunisia, Uganda, Zambia, Zimbabwe 

Africa 

(40 countries) 

Argentina, Bahamas, Barbados, Belize, Bolivia, Brazil, Chile, Colombia, Costa Rica, 

Dominica, Dominican Republic, Ecuador, El Salvador, Grenada, Guatemala, Guyana, 

Haiti, Honduras, Jamaica, Mexico, Nicaragua, Panama, Paraguay, Peru, Puerto Rico, 

St. Kitts and Nevis, St. Lucia, St. Vincent and the Grenadines, Suriname, Trinidad 

and Tobago, Turks and Caicos Islands, Uruguay, and Venezuela 

Latin America and 

the Caribbean 

(33 countries) 

Armenia, Azerbaijan, Bangladesh, Bhutan, Brunei, Cambodia, China, Cyprus, 

Georgia, Hong Kong, India, Indonesia, Iran, Israel, Japan, Jordan, Kazakhstan, Laos, 

Lebanon, Malaysia, Maldives, Mongolia, Nepal, Pakistan, the Philippines, Qatar, 

Singapore, South Korea, Sri Lanka, Syria, Tajikistan, Thailand, Timor-Leste, Turkey, 

Turkmenistan, Uzbekistan, Vietnam, Yemen 

Asia 

(40 countries) 

Albania, Austria, Belarus, Belgium, Bosnia and Herzegovina, Bulgaria, Croatia, 

Czech Republic, Denmark, Estonia, Finland, France, Germany, Greece, Hungary, 

Iceland, Ireland, Italy, Latvia, Lithuania, Luxembourg, Macedonia, Malta, Moldova, 

Netherlands, Norway, Poland, Portugal, Romania, Russia, Serbia, Slovak Republic, 

Slovenia, Spain, Sweden, Switzerland, Ukraine, United Kingdom 

Europe 

(38 countries) 

Australia, Fiji, Micronesia, New Zealand, Samoa, Tonga Oceania 

(6 countries) 

Canada and United States North America 

(2 countries) 
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Table A5.2: Data coverage for the societal perception towards equality equation 

Country Region 

Algeria, Burkina Faso, Egypt, Ethiopia, Ghana, Mali, Mexico, Morocco, Nigeria, 

Rwanda, South Africa, Tanzania, Uganda, Zambia, Zimbabwe 

Africa 

(15 countries) 

Argentina, Brazil, Chile, Colombia, Dominican Republic, El Salvador, Guatemala, 

Peru, Trinidad and Tobago, Uruguay, Venezuela 

Latin America 

(11 countries) 

Armenia, Azerbaijan, Bangladesh, China, Cyprus, Georgia, Hong Kong, India, 

Indonesia, Iran, Iraq, Israel, Japan, Jordan, Kyrgyzstan, Malaysia, Pakistan, the 

Philippines, Saudi Arabia, Singapore, South Korea, Taiwan, Thailand, Turkey, 

Vietnam 

Asia 

(25 countries) 

Albania, Andorra, Belarus, Bosnia and Herzegovina, Bulgaria, Croatia, Czech 

Republic, Estonia, Finland, France, Germany, Hungary, Italy, Latvia, Lithuania, 

Macedonia, Moldova, Montenegro, Netherlands, Norway, Poland, Romania, Russia, 

Serbia, Slovakia, Spain, Sweden, Switzerland, Ukraine, United Kingdom 

Europe 

(30 countries) 

Australia, New Zealand Oceania 

(2 countries) 

Canada, United States North America 

(2 countries) 
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Table A5.3: Descriptive statistics for the societal perception of inequality equation 

  

World Value Survey Wave 

2 

(1989-1993) 

3 

(1994-1998) 

4 

(1999-2004) 

5 

(2005-2009) 

6 

(2010-2014) 

Societal perception of 

inequality (SPIN) – being 

against inequality 

10.29 

(7.12) 

[34] 

12.94 

(7.61) 

[52] 

13.50 

(9.69) 

[54] 

12.35 

(7.50) 

[71] 

15.12 

(9.66) 

[49] 

Societal perception of 

inequality (SPIN) – favouring 

inequality 

17.41 

(8.57) 

[34] 

15.88 

(10.23) 

[52] 

16.67 

(11.91) 

[54] 

13.42 

(9.91) 

[71] 

10.78 

(8.02) 

[49] 

Gini coefficient (GINI) 35.29 

(0.06) 

[75] 

36.66 

(8.26) 

[82] 

37.03 

(7.93) 

[84] 

36.92 

(7.61) 

[87] 

36.59 

(7.31) 

[84] 

Trade openness (OPEN) 64.20 

(48.04) 

[74] 

70.27 

(46.39) 

[82] 

77.70 

(50.68) 

[83] 

85.93 

(57.94) 

[83] 

87.67 

(60.89) 

[84] 

Ln population (POP) 2.85 

(1.36) 

[78] 

2.82 

(1.40) 

[83] 

2.85 

(1.34) 

[85] 

2.92 

(1.39) 

[85] 

2.95 

(1.40) 

[85] 

Democracy (DEMO) 68.07 

(31.11) 

[82] 

71.01 

(30.43) 

[82] 

75.40 

(29.13) 

[81] 

78.00 

(27.60) 

[82] 

78.84 

(26.98) 

[83] 

Regime Repressiveness (RR) 3.39 

(6.22) 

[85] 

3.26 

(1.77) 

[85] 

3.05 

(1.77) 

[85] 

2.84 

(1.76) 

[85] 

2.90 

(1.78) 

[87] 

Notes: Mean, standard deviation (in parenthesis), and number of observations (in square bracket) are reported 

for each variable.  
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Chapter 6 

Conclusion 

 

The post-World War II period has been marked by the rise of economic globalisation. Thanks 

to dismantling of trade barriers and technological developments in transportation and 

telecommunication, developing countries have increasingly integrated into the world 

economy. Despite the manifold benefits of engagement in international trade, the debate on 

trade policy and its impacts on growth, poverty, and inequality is far from settled. The 

purpose of this thesis is to revisit this debate. 

 Following an introductory chapter, which provides an overview of the policy debate 

in order to contextualise the ensuing chapters, Chapters 2 explores the impacts of trade 

openness on poverty and inequality. Chapter 3 probes the issue of how the growth-inequality 

nexus is shaped by structural changes in the economy. Chapter 4 investigates the validity of 

the use of value added ratio as a criterion in trade and industrial development policy through 

a case study of export-oriented industrialisation in Thailand. Chapter 5 deals with the issues 

of why the societal tolerance of income inequality varies over time in a given country and 

among countries in the process of economic growth. This concluding chapter seeks to provide 

key findings of each chapters and suggest avenues for future research.  
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6.1 Key findings 

Chapter 2 investigates how trade openness affects poverty. The findings of the available 

multi-country studies, which commonly use the trade-to-GDP ratio as the measure of trade 

openness, have failed to find a direct effect of trade openness on poverty over and above the 

growth-poverty nexus. In this study, the price convergence index (PCI), which captures 

changes over times in the price of traded goods in a given country relative to that of the world 

price, is used as a new measure of trade openness. Using a multi-country panel dataset 

covering 123 countries over the period 1970-2017, I find a statistically significant, negative 

impact of openness on poverty when the PCI is used to measure openness, but no statistically 

significant impact when the trade-to-GDP ratio is used. In addition, the poverty-reducing 

impact of a given rate of growth is found to be larger for countries with more open trade 

regimes.  

Chapter 3 explores how trade openness alters the structure of an economy, which in 

turn influences inequality. Recent studies have focused on the underlying process of the 

Kuznets hypothesis, which is related to the movement of workers from agriculture to non-

agricultural sectors. Nevertheless, the role of trade has been ignored in the literature that 

analyses the structural transformation-income inequality nexus. This chapter fills this gap in 

the literature by adding trade openness as a new dimension to the postulated patterns of 

labour reallocation among sectors. As in Chapter 2, the PCI and the trade-to-GDP ratio are 

used as alternative measures of openness. Using data from 48 countries over the period 1980-

2017, the results suggest that an increase in the share of employment in manufacturing 

reduces income inequality, regardless of the stages of economic development. Moreover, 

only when trade openness is measured by the PCI, such negative effects on inequality are 

significantly greater for countries with more open trade regimes.  
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Chapter 4 examines the appropriateness of using the share of domestic value added 

(value added ratio) of exports as a policy criterion in promoting industrialisation in a context 

where global production sharing (GPS) is a key feature of economic globalisation. Greater 

participation in GPS has naturally led to a decline in value added ratio, and policymakers in 

many developing countries have sought to increase it. The empirical analysis of this study 

uses Thailand as a case study, and employs a mixture of input-output analysis and panel 

econometrics to investigate the relationship between value added ratio and employment, 

poverty, and inequality using a balanced panel data set covering 74 manufacturing subsectors 

and five periods of time. The findings suggest that value added ratio does not have a 

statistically significant impact on export-induced employment. Moreover, value added ratio is 

found to have a negative impact on the labour share of income and the ratio of wages to 

profit. The findings also suggest that greater participation in the global production networks 

is associated with an increase in export-induced employment.  

Chapter 5 examines societal tolerance for income inequality in the process of 

economic growth using an analytical framework developed drawing on the seminal 

contribution of Hirschman (1973) to this subject. The key notion is that people can tolerate 

income inequality as long as they believe they can catch up later; at some point the belief will 

disappear if inequality is still high. Tolerance for inequality, proxied either by societal 

perceptions of inequality and the incidence of political conflict, is modelled as a function of 

the Gini coefficient and its square along with other control variables such as democracy, 

population, and fractionalisation for a sample of 159 countries over the period 1960-2005. 

The results support the idea that there is a U-shaped relationship between tolerance and 

inequality, with tolerance first increasing and then decreasing with inequality. 
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6.2 Suggestions for future research  

Several possible lines of future research emerge from this thesis. The results from Chapters 2 

and 3 call for further attempts to develop better indicator of trade openness in order to broaden 

our understanding of the impacts of trade openness on growth, poverty, and inequality. In 

relation to the Price Convergence Index (PCI), a comparison of price movements for a product 

that is homogenous across countries could be further explored. There is also the potential to 

use manufacturing price of other countries that have remained relatively open to foreign trade 

over a long period of time (such as the leading economies in Europe and Singapore) as the 

reference price for the world trade. 

 The findings from multi-country econometric studies from Chapters 2 and 3 can be 

supplemented by longitudinal case studies of individual countries. For Chapter 3, new 

theoretical framework and empirical evidence could be further developed since there are 

several ways openness to trade can affect inequality and structural transformation.  

 There is substantial scope for additional research on the role of value added ratio and 

GPS on export-induced employment (Chapter 4). Important variables, such as external market 

conditions, domestic market structure, and foreign ownership, are not included in the empirical 

model, mainly because of data limitation. Future research can extend the analysis by utilising 

firm-level data to potentially capture these effects. The analysis can also be extended to 

employment in the informal sector. It is also important to undertake similar analyses for other 

countries whether export-led industrialisation has been largely driven by the ongoing process 

of global production sharing. It is, of course, hazardous to generalise from the experience of a 

single country. 

 Relating to the issue of tolerance for inequality in the process of economic growth 

(Chapter 5), there is scope for further research using a measure of horizontal inequality 

(inequality across different religions, language, and ethnic groups within a country) as the 
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explanatory variable. Further elaboration on the data on political conflict and inequality (i.e., 

time periods and missing observation) should be pursued. Tolerance for inequality could be 

measured by other indicators, for instance, the number of protest and election outcome.  
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