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Abstract 

The relationship between trade openness and economic growth has been a major topic of 

analysis. Several theories aimed to explain how growth is achieved and the role of interna-

tional trade in that process, and the empirical literature is not conclusive. Furthermore, this 

literature has not yet addressed the issue of trade openness and economic growth of Small 

States. Regarding the literature on the Small States, the potential mediating effect of human 

capital and structural change on the relation between trade openness and economic growth 

stands as an unexplored issue. 

Thus, in order to fill in these gaps, we analysed the impact of trade openness on the economic 

growth of Small States. Furthermore, we uncovered the extent to which human capital en-

dowments and specialization profiles of Small States mediated this casual nexus. For pursu-

ing such endeavour, we resorted to panel data estimation techniques on a sample of 36 coun-

tries over the period 1960-2017.   

We found three main results. First, Small States with higher degree of trade openness, on 

average, grow faster. Second, human capital and structural change mediate the impact of 

trade openness on economic growth. Specifically, in less human capital endowed Small 

States, the impact of trade openness is higher than in highly human capital endowed Small 

States. Moreover, Small States that present an economic structure where industry value added 

is higher the impact of trade openness comes leveraged.  

Summing up, if the aim of public authorities in Small States is to achieve increased material 

wellbeing (that is, higher levels of GDP per capita), their efforts should be focused on pro-

moting increased openness to trade, and in changing productive specialization towards high 

value-added industries. 

 

Keywords: Small States; Trade Openness; Economic Growth; Human Capital; Structural 

Change 
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Resumo 

A relação entre abertura comercial e crescimento econômico tem sido um importante tópico 

de análise. Várias teorias visam explicar como o crescimento é alcançado e o papel do 

comércio internacional nesse processo, no entanto, a literatura empírica não é conclusiva. 

Além disso, esta literatura ainda não abordou a questão da abertura comercial nos Small States 

como um todo. Quanto  à literatura sobre os Small States, o potencial efeito mediador do 

capital humano e da mudança estrutural na relação entre abertura comercial e crescimento 

econômico permanece como uma questão inexplorada. 

Desta forma, a fim de preencher essas lacunas, pretendemos analisar o impacto da abertura 

comercial sobre o crescimento econômico nos Small States. Além do mais, procuramos 

descobrir até que ponto a dotação de capital humano e os perfis de especialização dos Small 

States mediam esse nexo casual. Para tanto, recorremos a técnicas de estimativa de dados em 

painel em uma amostra de 36 países entre 1960 e 2017. 

Foram encontrados três resultados principais. Primeiro, Small States com maior grau de 

abertura comercial, em média, crescem mais rapidamente. Em segundo lugar, o capital 

humano e a mudança estrutural mediam o impacto da abertura comercial sobre o 

crescimento econômico. Especificamente, nos Small States menos dotados em capital 

humano o impacto da abertura comercial é maior do que em Small States altamente dotados 

de capital humano. Além disso, Small States que apresentam uma estrutura econômica onde 

o valor acrescentado da indústria é maior, o impacto da abertura comercial vem alavancado. 

Em suma, se o objetivo das autoridades de política dos Small States for alcançar um bem-

estar material maior (isto é, níveis mais elevados de PIB per capita), seus esforços devem ser 

focados em promover maior abertura ao comércio e na mudança da especialização produtiva 

em direção a indústrias de elevado valor acrescentado. 

 

Palavras-chave: Small States; Abertura Comercial; Crescimento econômico; Capital humano; 

Mudança estrutural 
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1. Introduction 

Trade openness is one of the key determinants of countries’ economic growth by fostering 

technological progress and boosting competitiveness (Iyke, 2017; Sakyia, Villaverde & 

Mazab, 2015). On the side of exports, it stimulates the best use of productive capacity and 

resources, as well as the increase and degree of specialization (Singh, 2015). On the side of 

imports, it allows access to new resources, technologies and innovation, in addition to 

providing increased competition (Singh, 2015). 

Through trade openness, less developed and developing countries are connected to more 

advanced economies and access intermediate and high-tech goods and services (Sakyia et al., 

2015). In the context of a small domestic market and limited human capital, the promotion 

of the exports reduces the constraint of ‘smallness’ on economic growth and promotes the 

access of international goods and wider markets (World Bank Group, 2016). Furthermore, 

it enables economies of scale and spread externalities for the non-export sectors (Singh, 

2015). 

Not all countries, though take the same advantage from trade openness. Human capital en-

dowments, and the productive structure and trade specialization tend to influence/ mediate 

the impact of trade openness on countries’ economic growth (Sakyia et al., 2015; Teixeira & 

Queirós, 2016). Indeed, countries better endowed with human capital, that is, knowledge and 

skills acquired through education, possess higher levels of absorptive capacity which enables 

them to reap larger benefits from technology and knowledge from abroad (Teixeira & Quei-

rós, 2016). Moreover, structural changes processes at the level of production and/or exports 

are likely to impact on economic growth depending on the direction of that structural change 

(Saygılı & Saygılı, 2011). More industrialized countries have experienced, in general, a change 

in the weight of sectors, from primary to secondary and tertiary sectors, and within the sec-

ondary/tertiary sectors from the so-called low technology/ knowledge intensive industries 

to medium high/high technology/ knowledge intensive industries (Silva & Teixeira, 2011).  

The issue of trade openness and economic growth, together with the referred mediating 

factors, can be of utmost relevance for more fragile, peripheral, monospecialized economies, 

such as the case of the so-called Small States (World Bank Group, 2016). They are small 

territories, with a low population density (1.5 million or less), spread over the Pacific, Carib-

bean, and Africa / Indian Ocean. Small states suffer from the constraint of size, either by 

their small domestic market and human capital or by the lack of economies of scale, experi-

encing consequently high production costs (World Bank Group, 2016). 
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The already vast literature on trade openness and economic growth has focused on the anal-

ysis of ‘export-led growth’ or ‘growth-led export’ and the demand-driven role of trade and 

how it affects economic growth (Mahmoodi & Mahmoodi, 2016; Ramanayake & Lee, 2015; 

Sakyia et al., 2015; Singh, 2010); the productivity effects of trade on output and growth 

(Singh, 2010; Yang & Mallick, 2014); and the export (and import) diversification and its link-

ages with trade liberalization, productivity and economic growth (Cadot, Car-rere and 

Strauss-Kahn, 2013; Gozgor & Can, 2017, Singh, 2010). This literature has not yet addressed 

the issue of trade openness of Small States as a whole, albeit some studies have analyzed 

developing countries and included some Small States, such as Antigua e Barbuda, Belize, 

Bhutan, Botswana, Comoros, Djibouti, Fiji, Guinea-Bissau, Lesotho, Kiribati, Marshall Is-

lands, The Gambia (Sakyia et al., 2015). 

Regarding the literature on the Small States, studies have focused on the analysis of specific 

countries/regions (e.g., Cyprus, Estonian, Mauritius, Caribbean and Pacific Islands), address-

ing topics such as the importance of the tourism for many small islands (Katircioglu, 2010; 

Narayan et al., 2010; Seetanah, 2011), the vulnerability derived from the excessive concen-

tration of exports in primary goods or services (Roudi et al., 2018; Mohan, 2016; Narayan et 

al., 2010) and the export-led growth hypothesis, but just applied to some specific countries 

(Kemp-Benedict, Drakes, Laing, 2018; Trots & Bojnec, 2016). Thus, the impact of trade 

openness on economic growth for the whole group of Small States, mediated by the human 

capital and structural change, stands as an unexplored issue in this literature.  

The present dissertation aims at fill in the above-mentioned lacuna. In concrete, we aim at 

analyzing the impact of trade openness on the economic growth of Small States. Further-

more, we seek to uncover the extent to which human capital endowments and specialization 

profiles of Small States mediate the impact of trade openness on these countries’ economic 

growth. Methodologically, the empirical analysis relies on econometric estimations using 

panel data models on sets of 20-36 Small States and secondary data mainly gathered from 

the World Bank Indicators. 

The present dissertation is structured as follows. Next section overviews the literature on 

trade openness and economic growth, highlighting the mediating factors of human capital 

and structural change. Then, the methodological considerations are detailed in Section 3 and 

the results of the study in Section 4. Finally, Section 5 concludes the study.  
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2. Trade openness, human capital and structural changes and their impact on eco-

nomic growth: a literature review 

2.1. Main concepts 

2.1.1. Small States 

The definition of Small States is provided by the World Bank (2016). Accordingly, these are 

countries, spread over the Pacific, Caribbean, and Africa / Indian Ocean, which present a 

population of 1.5 million or less and face similar development challenges and constraint of 

“smallness”, such as small population and domestic market, limited human capital, lack of 

economies of scale and consequently high production costs. In this way, most of these coun-

tries are considered fragile, peripheral, monospecialized economies and more vulnerable to 

market shocks (World Bank Group, 2016). 

Despite sharing the constraint of “smallness”, they are still a heterogeneous group and di-

verse in levels of income, location, land area (several islands or landlocked), poverty incidence 

or even about the export structure, between commodity exporters or service and tourism-

based economies. Given the location, Caribbean States benefit from their position to North 

and South America and differ into middle- to high-income states, divided between commod-

ity-exporting states and service-driven economy, mainly tourism and financial services. Pa-

cific Island Countries are characterized by remoteness, fragile economies, extreme poverty 

and exposure to shocks and natural disasters, most of the income dependent on agriculture 

and coastal fishing. African and Indian ocean states are divided in continent and islands 

states. The first group remain high poverty rates, income inequality, a high disease burden, 

high unemployment and because of this, increased migration to South Africa. Island states 

are vulnerable to natural disasters and dependent even of food and fuel imports (World Bank 

Group, 2016). 

Although the constraints, there are some success stories, given different reasons, that should 

be observed. For instance, Bahrain and Brunei achieved high incomes driven by oil and gas 

production and the linkages effects on banking and financial services. Estonia and Malta 

share the reasons of strategic location and highly educated and skilled labor force. Cyprus 

took advantage of integration with the European market and tourism represents 10% of 

GDP (World Bank Group, 2016). 
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2.1.2. Trade openness  

Trade openness reflects a country’s international integration, and it is defined as the ratio of 

trade volume (sum of exports and imports) divided by gross domestic product (Yang & Mal-

lick, 2014). According to traditional view of trade literature, greater openness to trade affects 

the level of international and domestic competition and increases productivity and economic 

growth (Gozgor & Can, 2017; Yang & Mallick, 2014).  

In the case of developing countries, trade openness allows the acquirement of foreign ex-

change through exports and the access, by imports, of intermediate and high-tech goods 

(Gozgor & Can, 2017; Yang & Mallick, 2014).  In this way, supra national organizations such 

as the International Monetary Fund (IMF), the World Bank and the United Nations (UN) 

consider trade openness or liberalization as an important development strategy (Gozgor & 

Can, 2017). However, not all less developed or developing countries take full advantage of 

the potential benefits due to human capital and structural constraints, which inhibit them to 

absorb knowledge and benefit from technology spillovers (Sakyia et al., 2015). In this way, 

simply opening does not guarantee sustained economic growth, requiring complementary 

investments in innovation and human capital (Musila & Yiheyis, 2015; Sakyia et al., 2015). 

 

2.1.3. Economic growth 

Economic growth has been defined by Kuznets (1973: p. 247) “as a long-term rise in capacity 

to supply increasingly diverse economic goods to its population, this growing capacity based 

on advancing technology and the institutional adjustments that it demands”. Thus, economic 

growth means the increase of a country’s production/ growth of output or income per capita 

in the long run, ignoring fluctuations in the short run (Todaro & Smith, 2015). 

Economic growth theories try to explain countries’ differences on GDP growth rates over 

time and identify policies that might influence such patterns and trends (Todaro & Smith, 

2015).  

 

2.1.4. Human capital 

Human capital is connected to knowledge and skills acquired through education that enables 

the improvement of labor’s productivity, as more educated individuals tend to be more ca-

pable to innovate and promote technological progress (Teixeira & Queirós, 2016). Such “… 

knowledge and skill are in great part the product of investment and, combined with other 
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human investment, predominantly account for the productive superiority of the technically 

advanced countries.” (Schultz, 1961, p. 2). 

Human capital includes several components, including schooling, professional experience 

and health, which influences the well-being and productivity of individuals, companies and 

countries (Teixeira, 1999).  

The effects of human capital occur at the internal and external levels. Regarding the former, 

it restricted to the individual, and it is reflected the income or salary derived from the business 

activity, taking into consideration the level of education, training or professional experience 

(Teixeira, 1999). The external effects are reflected on the society or a group of countries, and 

connects the stock of human capital, namely the average schooling of the active population, 

with the performance and the growth of the economies (Mazurek, 2017; Teixeira, 1999). In 

this way, human capital is characterized not only as a factor of production, but it is also 

directly linked to the capacity for innovation and investments in Research and Development 

(R&D) of an economy (Teixeira, 1999). For instance, in more developed countries, this 

skilled human capital has an important role for innovation, as well, for developing countries, 

for technology adoption (Cerina & Manca, 2018). 

 

2.1.5. Structural change 

Structural change indicates the changes in the sectoral composition of production and/ or 

exports of an economy driven by domestic demand or even, reallocation of resources to 

more efficient sectors (Silva & Teixeira, 2011). According Matsuyama (2008: p. 1) “structural 

change corresponds to complementary changes in various aspects of the economy, such as 

the sector compositions of output and employment, organization of the industry, financial 

system, income and wealth distribution, demography, political institutions, and even the 

society's value system.”  

The increasing integration of the world economy changed the international division of 

production, and, thus, the export and import structure, allowing positive effects of structural 

change in the production, as the shift from traditional sectors to manufacturing or even high-

technology sectors increased economic growth (Saygılı & Saygılı, 2011).  

Therefore, developing countries can shift their traditional agriculture structure to a more 

manufacturing and service economy (Todaro & Smith, 2015). With the introduction of new 

technologies, more developed countries have experienced, not only a change in the weight 
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of sectors, but also a change from low technology intensive industries to medium high/high 

technology intensive industries (Silva & Teixeira, 2011). Structural changes processes at the 

level of production and/or exports are likely to impact on economic growth, in this way, 

countries specialized in high-tech sectors can reach higher productivity and progressively 

greater economic growth. However, less developed countries not only present differences in 

per capita income and education levels, but still rely on low-tech industries (Silva & Teixeira, 

2011). 

 

2.2. Trade openness and economic growth: main theoretical approaches and empiri-

cal evidence 

2.2.1. Theoretical approaches 

The relationship between trade openness and economic growth has been discussed among 

many different economists, at the theoretical and empirical levels, but no consensus has been 

achieved (Moyo, Kolisi & Khobai, 2017; Musila & Yiheyis, 2015).  

There are several theories, from traditional trade theories, neoclassical to endogenous growth 

theories, which aim at explaining how growth is achieved and the role of international trade 

in that process (Chirwa & Odhiambo, 2016; Moyo, Kolisi & Khobai, 2017). 

 

International trade theories 

Classical trade theories predict that trade openness leads to economic growth through 

enhanced resource allocation and specialization, productivity improvement, and innovation 

(Zahonogo, 2016). Adam Smith’s theory establishes that countries should export 

commodities that presents absolute advantage and produces more efficiently (lower labor 

costs per unit) and, in this way, should import products with absolute cost disadvantage 

(Moyo, Kolisi & Khobai, 2017).  

For the neoclassical theories, trade promotes the development of sectors with a comparative 

advantage and therefore, the efficient use of resources, the productivity of the export sector 

allows externalities to the other sectors, furthermore, trade increase the access of resources 

and products and enlarge the country’s consumption (Zahonogo, 2016). Ricardo's theory 

introduced the concept of the comparative advantage; therefore, each country should 

specialize in the production and export of the good it produces relatively more efficiently, 

that allows a country to direct its scarce resources to more efficient sectors (Zahonogo, 2016). 
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According to the Heckscher-Ohlin theorem, considering the same technology and constant 

returns to scale, the country should produce goods at a larger scale, which presents better 

factor endowment. All these ‘classical’ theories directly relate trade openness to economic 

growth (Moyo, Kolisi & Khobai, 2017). 

'New' trade theories, associated to Paul Krugman's contributions, arise from the need to 

explain the gains resulting from intra-industry trade in a context of monopolistic and 

imperfect competition (Parteka & Tamberi, 2013). In monopolistic competition a larger 

market allows larger number of firms, each producing on a larger scale, reducing its average 

cost; international trade makes it possible, and, at the same time, offers consumers a greater 

variety of products at a lower price (Cadot et al., 2013). As trade increases the size of the 

market, industry sales increase, leading to a decrease in the average cost of each company. In 

addition, trade increases the variety of goods that consumers can buy, increasing consumer 

welfare, and as average costs decrease, consumers may also benefit from a price decrease 

(Cadot et al., 2013).  

 

Economic growth-related theories 

Other important theoretical contributions to explain economic growth literature are the 

neoclassical and endogenous growth theories.  

The neoclassical Solow-Swan (1956) economic growth theory focuses on the accumulation 

of physical capital as the driver of economic growth and consider technological advancement 

as exogenous; in this way, changes in trade policy, can affect the terms of specialization but 

not the economic growth in the long-term (Chirwa & Odhiambo, 2016; Musila & Yiheyis, 

2015; Zahonogo, 2016).  

Endogenous growth theories (Grossman and Helpman, 1991; Romer, 1990) included 

physical capital, human capital and technological improvement by investments in research 

and development, as important drivers of economic growth (Chirwa & Odhiambo, 2016; 

Zahonogo, 2016). So, in the new economic growth theories, trade policy can influence the 

economic growth. But the nature of the impact depends on the orientation of economy's 

resources toward activities that generate long-run growth, namely knowledge intensive 

industries and medium high/high technology intensive industries (Zahonogo, 2016). In this 

way, the specialization in sectors with dynamic comparative disadvantage, in terms of 

productivity and technological innovations, can decrease the long-run growth (Zahonogo, 

2016). Trade openness will allow access to the technological bases of the more developed 
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countries by the developing countries, allowing the economic growth of these, through the 

imitation, therefore, based on lower costs (Keho, 2017).  

Although trade openness facilitates the diffusion of technology, less-developed countries, 

due to lack of human capital, R&D, high-quality bureaucracy or even financial constraints, 

may lack the capability required to take full advantage of technology transfer and that is why 

can present lower growth effects (Musila & Yiheyis, 2015; Zahonogo, 2016). 

 

Institutional theory 

Proponents of institutional approaches (Fischer 1992; World Bank 1990) postulate that in 

order savings and investment impact positively on economic growth, it would be necessary 

to keep the stability of the macroeconomic environment; effectiveness of the institutional 

framework and the right price mechanism and regulatory environment (Chirwa & 

Odhiambo, 2016). These approaches emphasize the importance of the country's institutional 

and legal framework (Chirwa & Odhiambo, 2016). For example, countries’ institutional 

quality, the existence and level of corruption, level of bureaucracy/ excessive regulations 

influence economic growth, since they might promote or inhibits the resources to move into 

the most productive sectors and to the most efficient firms (Zahonogo, 2016).  

According to Acemoglu & Robinson (2008: p. 13) “economic institutions matter for 

economic growth because they shape the incentives of key economic actors in society they 

influence investments in physical and human capital and technology, and the organization of 

production. Economic institutions not only determine the aggregate economic growth 

potential of the economy, but also the distribution of resources in the society.” 

Institutional related factors interact with country's openness to trade, in the sense that 

countries with very weak institutional contexts tend to reap less benefits from that openness 

(Zahonogo, 2016). 

 

Theoretical approaches which combine growth and trade theories 

More focused on less developed or developing economies, the export-led growth models 

(Balassa, 1978; Feder, 1982; Tyler, 1981) and the staple theory (Watkins, 1963) try to explain 

the positive causation from exports to economic growth. 
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According to the export-led growth approach, both the allocation of resources to sectors of 

greatest comparative advantage and the spread of positive externalities for non-export 

sectors, and the imports of capital goods, which enhance productivity through economies of 

scale and technological improvements and foster less developed countries’ economic growth 

(Kristjanpoller, Olson & Salazar, 2016; Sathyamoorthy & Tang, 2018). Even though, several 

studies pointed out the positive effects of trade openness on economic growth, it not always 

occurs to the less developed countries, given their export structure, heavily dependent on 

primary commodities, which not always allows the linkages and spillover into the economy 

(Ee, 2016). 

The staple theory explains how the export of a primary good (the staple) generates economic 

growth through expanded factor endowments and linkages (backward, forward and final 

demand) effects (Altman, 2003; Boame, 1998). Therefore, according to Caves (1971), “a 

sequence of events whereby the rapid expansion of some commodity, requiring a substantial 

input of natural resources but relatively little local processing, induces higher rates of growth 

of aggregate and per capita income through a higher rate of capital formation, inflows of 

capital and labor to the region. 

Staple exports constitute a propulsive sector as the staple is a primary product with a 

comparative advantage in resource-intensive exports and a growing demand in international 

markets (Altman, 2003; Boame, 1998). Growth is thus a result of increased demand for the 

staple export, once the export sector grows, so the others domestic sectors, demanding for 

capital and labor (Boame, 1998).   

In this context, three linkage effects on the domestic economy can be observed (Boame, 

1998): 1) backward: the domestic production of inputs for the expanding export sector; 2) 

forward: industries which use the export industry’s output as an input; and 3) fiscal linkages: 

income resulted from staple or related production received by the state. Therefore, the 

expansion not only of the export sector, but also the domestic sector will guarantee the 

economic growth through the absorption of the labour force, the fully use of domestic 

resources and the import of productive factors (Choy & Sugimoto, 2013). 

In the staple theory, the supply side is determined by the competitive production of staple 

products, and in this way, the capacity of a country to grow, while the demand is exogenous 

(Altman, 2003). Even without control of the external markets, the producers can alter the 

supply curve by reducing the costs of production, being more competitive and attracting 

more resources to increase the efficiency of staple industries (Altman, 2003; Boame, 1998). 
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Also, according to Choy & Sugimoto (2013: p. 4), “the presence of favourable domestic 

supply conditions such as an abundance of land, a large population and a conducive system 

of social and economic organisation are more critical to the growth process”. 

In this way, growth can be driven domestically by changes in the supply curve, which is 

necessary to boost the process of export-led growth (Altman, 2003). However, the 

dependence on export of staple products, which means products with lower added value, 

added to the dependence on import of manufactured goods can result in a more volatile 

economy (Altman, 2003). 

 

2.2.2. Empirical evidence on trade openness, human capital, structural change and 

economic growth focusing on the Small States 

Departing from an encompassing search on Scopus Sci-Verse bibliographic database,1 using 

and search keywords several combinations of relevant topics - trade openness/ exports/ 

imports/ FDI & economic growth; trade openness/ exports/ imports/ FDI & human cap-

ital & economic growth; trade openness/ exports/ imports/ FDI & structural change & 

economic growth; trade openness/ exports/ imports/ FDI & human capital & structural 

change & economic growth – and repeating the search for Small States as a whole, Pacific, 

Caribbean, and Africa, Indian Ocean regions, and each of the 50 Small States individually 

considered, we found out 695 articles.  

Considering the broader relationship, trade openness/ exports / imports / FDI and eco-

nomic growth, no study was found that analyzed the Small States as a group. In terms of 

regions, out of the 695 studies found, 66 focused on trade openness/ exports / imports / 

FDI and economic growth of individual small developing islands, 29 on Caribbean small 

states, 8 on pacific island countries, but no study addressed, individually or as a group, Afri-

can small states.  

Regarding the other relations, no study was found that addressed trade openness/ exports/ 

imports/ FDI & human capital & structural change & economic growth. It was only found 

one study that related FDI & structural change & economic growth, and 10 studies relating 

trade openness/ exports/ imports/ FDI & human capital & economic growth. Nevertheless, 

all these studies analyzed the direct impact of human capital/ structural change on economic 

growth but not human capital/ structural change as a mediating effect in the relationship 

                                                 
1 The reference date for the search performed was 16 December 2018. 
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between trade openness and economic growth. Tables A1-A3, in Annex, synthetize the 

search results made for each relation mentioned above. 

The empirical literature on trade openness and economic growth focusing on individual 

Small State in isolation or on few Small States taking together can be divided into three large 

groups: 1) studies that analyzed the relation between trade openness/ export/ FDI and eco-

nomic growth; 2) studies that analyzed the relation between trade openness/ export/ FDI 

and structural change and economic growth; and 3) studies that analyzed the relation between 

trade openness/ export/ FDI and human capital and economic growth. 

Tables A1-A3(in Annex) summarize the empirical studies according to the country(ies) ob-

ject of analysis, the period of analysis, the methodology used, the dependent and independent 

variables and their respective proxies, and finally, the conclusion regarding the direction and 

impact of the estimate relating economic growth and trade openness, human capital and 

structural change. 

Based on the empirical literature that analyze the relationship and impact of trade openness 

on economic growth (Table A1, in Annex), we can observe that regardless of the methods 

used by these, time series (Anaman, 2004; Campbell, 2012; Habibi & Karimi; 2017; Katir-

cioglu, 2010; Love & Chandra, 2015; Rao & Rao, 2009) or panel models (Iyke, 2016; Pradhan, 

Bagchi, Chowdhury & Norman, 2012), regardless of the proxies used for the variables of 

trade openness, namely the share of exports and imports in GDP (Campbell, 2012; Habibi 

& Karimi; 2017, Iyke, 2016, Pradhan, Bagchi, Chowdhury & Norman, 2012; Rao & Rao, 

2009), exports (Anaman, 2004; Katircioglu, 2010; Love & Chandra, 2015; ) or FDI (Camp-

bell, 2012; Suleiman, Kaliappan & Ismail, 2013; Rao & Rao, 2009), all of those studies, ex-

cluding that of Adams & Klobodu (2018), yield that trade openness fosters countries’ long-

term economic growth. Accordingly, in order to promote long-term growth, public authori-

ties/ governments should encourage trade liberalization policies and foreign capital attrac-

tion. Moreover, these empirical studies also convey that  measures and policies that improve 

local skills and develop the stock of human capital are likely to contribute to  the inflow of 

foreign trade, job creation and enhanced better employment in the main sectors permitting 

to take full advantage from openness to trade (Anaman, 2004; Habibi & Karimi, 2017; Katir-

cioglu, 2010; Rao & Rao, 2009). Adams & Klobodu (2018) is the only study that found a 

negative effect of FDI in Gabon’s economic growth. The authors explain such unexpected 

result with the fact that the country needs not only to attract foreign capital flows, but utmost 

to guarantee structural transformation and develop social, physical, and economic capabilities 

to sustain it.  



12 

 

Regarding the empirical studies that included, beside trade openness, human capital (Table 

A2, in Annex), it was found that regardless the countries and the periods analyzed, evidence 

suggests that both trade openness and human capital are vital to sustain long-term of eco-

nomic growth (Fauzel, Seetanah & Sannassee, 2016; Srinivasan, Kalaivani & Ibrahim, 2011; 

Modeste, 2016; Prochniak, 2011; Rao, 2010).  

Focusing on structural change (Table A3, in Annex), Irandoust (2016) showed, for Estonia, 

that FDI growth and GDP growth are correlated in the long run, with the Granger causality 

being bidirectional. In short, by stimulating the growth and structural reforms, a country can 

attract FDI inflows and positively impact on growth. Such results suggest that countries 

should prioritize the diversification of the economy, the development of the stock of human 

capital, structural reforms, as well as the development of information technology and insti-

tutional environment that enables economic freedom and structural reforms (Fauzel et al., 

2016; Prochniak, 2011; Srinivasan et al, 2011). 

 

2.2.3. Synthesis: theoretical framework and study’s main hypotheses 

Focusing on a specific context, the Small States, the present dissertation seeks to investigate 

whether the hypotheses conveyed by the theoretical (Section 2.1.1) and empirical (Section 

2.2.1) literature are validated. In concrete, to investigate whether trade openness positively 

impacts on the economic growth of Small States (Hypothesis 1), and the extent to which 

such impact is mediated by countries’ human capital endowments (Hypothesis 2) and the 

evolution of the specialization profile/ structural change (Hypothesis 3) – see Figure 1. 

Hypothesis 1: Small states with higher trade openness present higher economic growth. 

Hypothesis 2: In countries that present higher levels of human capital the impact of trade openness 

on economic growth comes amplified. 

Hypothesis 3: Countries whose specialization is evolving towards more knowledge/technology inten-

sive sectors (e.g., increased industry share and decreasing agriculture share) tend to 

amplify the benefits trade openness in terms of economic growth. 
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Figure 1: Theoretical framework 

Legend: Hypothesis 1: Small states with higher trade openness present higher economic growth.; Hypothesis 2: In countries that present higher levels of human capital the impact of trade openness on economic growth 
comes amplified; Hypothesis 3: Countries whose industrial specialization is evolving towards more knowledge/technology intensive sectors (e.g., industry) tend to amplify the benefits trade openness in terms of 

economic growth. 
Source: Own elaboration. 
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3. Methodology 

3.1. Main hypotheses and choice of  the methodology 

International trade theories, classical neoclassical and new trade theories suggest that trade 

openness fosters economic growth, through the development of sectors with comparative 

advantage, which improve the efficiency of resource allocation and industrial specialization, 

enabling the offering of a wider variety of products at a lower price, and increases in produc-

tivity that allows positive externalities to the other sectors (Cadot et al., 2013; Moyo et al., 

2017; Zahonogo, 2016). Thus, based on the literature reviewed, our main hypothesis is: 

Hypothesis 1: Small states with higher trade openness present higher economic growth. 

 

As reviewed earlier, neoclassical models and endogenous growth theories explain the 

countries’ economic growth mainly by the accumulation of adequate human capital and 

technological improvement through the investment in research and development (R&D), as 

well as and the direction of structural change towards highly knowledge/ technological 

intensive industries. In this way, the specialization in sectors with enhanced productivity and 

technological innovations is likely to directly increase countries’ long-run growth (Chirwa & 

Odhiambo, 2016; Zahonogo, 2016). Moreover, countries endowed with proper human 

capital levels and experiencing processes of structural change towards knowledge intensive 

industries tend to leverage the benefits of trade openness as they possess higher absorptive 

capacity and can take full advantage of technology transfer (Keho, 2017). Based on these 

arguments, we conjecture that: 

Hypothesis 2: In countries that present higher levels of human capital the impact of trade openness 

on economic growth comes amplified. 

Hypothesis 3: Countries whose specialization is evolving towards more knowledge/technology inten-

sive sectors (e.g., increased industry share and decreasing agriculture share) tend to 

amplify the benefits trade openness in terms of economic growth. 

 

As we intend to analyze the impact of trade openness, meadiated by human capital and struc-

tural change, on Small States' economic growth, the most adequate methodology is quantitive 

(Yin, 2014). Such choice is further supported by the relevant empirical literature (see Tables 

A1-A3, in Annex). Specifically, as our study involves a set of (20-36) countries over a period 
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(2000-2017), the econometric estimation technique which used is panel data.2 Although the 

extant literature resorts quite intensively to time series analysis, this is not suitable for the 

current study as it is only adequate for single countries analyses. 

Proponents of institutional approaches postulates the importance of the stability of the mac-

roeconomic environment and the effectiveness of the institutional framework to sustain 

country's economic growth (Chirwa & Odhiambo, 2016). According to Acemoglu & Robin-

son (2008), institutions shape the investments in physical and human capital, technology and 

therefore, the direction of the structural change. The regulatory framework mediates the 

linkage of trade openness with economic growth, therefore, countries with increased trans-

parency and lower level of corruption and bureaucracy tend to take full advantage from that 

openness (Zahonogo, 2016). In order to control for the effect of institutional quality and the 

role of policy and macroeconomic environment regulations, our empirical / econometric 

specification includes a set of variables – corruption, public expenditures, inflation and pop-

ulation growth – that is likely to account for those effects. 

 

3.2. Econometric specification and main variables 

Based on our theoretical and empirical synthesis, the relevant econometrics specification re-

gresses the level of the per capita Gross Domestic Product (GDPpc) against Trade Openness 

(TO), the interaction between TO and human capital (HC), the interaction between TO and 

Structural Change (SG) and a set of control variables, X, which includes other variables that 

are likely to influence countries economic growth, such as institutional quality/ transparency, 

government consumption, inflation, and population growth. The econometric specification 

of the model is the following: 

 

𝐸𝐺𝑖𝑡 = 𝛽1 + 𝛽2𝑇𝑂𝑖𝑡 + 𝛽3(𝑇𝑂 × 𝐻𝐶_𝑑)𝑖𝑡 + 𝛽4(𝑇𝑂 × 𝑆𝐶_𝑑)𝑖𝑡 + 𝛽5𝐻𝐶𝑖𝑡+ 𝛽6𝑆𝐶𝑖𝑡 + 𝛽7𝑿 + 𝑢𝑖𝑡, 

where: 

i represents the country and t represents time. 

                                                 
2 The number of  Small States identified by the World Bank is 50. However, we only managed to gather the 
relevant information for estimation purposes for 36 Small States, in the case of  Model A1 and 20 in case os 
Models A2/A3 (see Table 3). Table A4, in Annex, lists the countries that are included and excluded from our 
analysis, whereas Table A5 and Table A6 evidences the representativeness of  the countries included in the 
estimations. It is possible to observe that the selected sample used for estimation purposes is representative of  
the total 50 Small States in terms of  Region and Income level. Notwithstanding, there is a slight underrepre-
sentation of  East Asia & Pacific and lower middle-income countries in Models A1 and underrepresentation of  
East Asia & Pacific and Low-income countries Model A2.  
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EG represents the per capita real Gross Domestic Product (GDPpc).  

TO represents a measure of Trade Openness. 

𝑻𝑶 ∗ 𝑯𝑪_𝒅 interaction between the measures of trade openness and human capital.  

𝑻𝑶 ∗ 𝑺𝑪_𝒅 interaction between the measures of trade openness and structural change.  

𝕏 encompasses the measures of institutional quality, inflation, government consumption, and 

population growth.  

𝒖𝒊,𝒕 is the error term. 

Our hypotheses are validated when �̂�2, �̂�3 and �̂�4 are positive and statistically significant. 

 

The interaction terms raise issues of multicollinearity in the estimations of the models. In 

order to overcome this problem and to account for the mediating effects of human capital 

and structural change, we estimate the full specification considering two groups of countries 

for the human capital variable (Low vs High human capital), two groups of countries in terms 

of the weight of the Industry value added (VA) (Low vs High percentage of Industry VA), 

and two groups of countries in terms of trade openness (Low vs High trade openness). In 

order to test H2 and H3 we compare the impact that trade openness has on economic growth 

in each of the groups (High vs Low human capital, and High Vs Low percentage of Industry 

VA) considered. 

 

3.3. Data sources and proxies for the relevant variables 

This study empirically examine the relationship between trade openness and economic 

growth considering  both the direct and the mediating effect of human capital and structural 

change on economic growth resorting to a panel data set across a sample of 20-36 Small 

States, according to the list of the World Bank (2016), over the period 2000 – 2017, based 

on the availability of data. 

In our empirical model, the dependent variable is economic growth. No consensus exists in 

the literature of economic growth about the most adequate proxy for this variable. Some 

studies have measured this variable by the annual growth rate of gross domestic product (per 

capita) (Anaman, 2004; Habibi & Karimi, 2016; Iyke, 2016; Irandoust, 2016; Jayaraman & 

Choong, 2006; Oladipo, 2013; Próchniak, 2011), whereas others used real GDP per capita 

levels (Rao, 2010; Campbell, 2012; Love & Chandra, 2015; Adams & Klobodu, 2018). Given 
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that we are using panel data, one might contend that the evolution of the real GDP per capita 

adjusted for purchasing power parities (PPP), would reflect the evolution in the material 

standard of living of countries and thus this evolution would reflect countries’ economic 

growth (Adams & Klobodu, 2018). Taking this into account, we opted to consider the level 

of the GDP per capita adjusted for PPP as the proxy for countries’ economic growth.3 

The core independent variable is Trade Openness, which can be measured in different ways. 

Although some studies take into consideration only the export side (Anaman, 2004; 

Dudzevičiūtė, Šimelytė & Antanavičienė, 2017; Love & Chandra, 2015; Tekin, 2012), the 

imports, as put forward in Section 2, are also fundamental for economic growth in the sense 

they provide access to international resources and new technologies and enables the arrival 

of capital goods and intermediate inputs, necessary for the production of exports. As such, 

we take into consideration exports and imports, choosing as trade openness  proxy the per-

centage of imports and exports of goods and services in terms of GDP in line with a myriad 

of studies in the area (e.g., Campbell, 2012; Habibi & Karimi, 2016; Jayaraman & Choong, 

2006; Suleiman, Kaliappan & Ismail, 2013; Rao, 2010; Singh, 2015; Zahonogo, 2016). 

According to Zahonogo (2016: p. 47), “[h]uman capital is a key determinant of technology 

adoption as permitted by trade openness”. In this way, more educated individuals not only 

enable the improvement of labor’s productivity, but also tend to be more capable to promote 

technological progress and therefore, foster rapid structural change and economic growth 

(Silva & Teixeira, 2011). In lije with several studies (e.g., Silva & Teixeira, 2011; Teixeira & 

Queirós, 2016), human capital (HC) translates the schooling of the working age population 

and is measured by the average years of schooling, which was taken from Barro & Lee (2013, 

2015) and Lee & Lee (2016).  

Although structural change (SG) proxy could be better measured by the weight of highly 

knowledge / technology intensive sectors in total employment of production as in Silva & 

Teixeira (2011), this type of information is not available for most of the Small States. Thus 

SG is alternatively measured by the evolution of the value added (as percentage of the GDP) 

in each of the three main sectors:4 1) Agriculture, which corresponds to ISIC divisions 1-5 

and includes forestry, hunting, and fishing, as well as cultivation of crops and livestock pro-

duction; 2) Industry, which corresponds to ISIC divisions 10-45 and includes mining, 

                                                 
3 We nevertheless estimated the relevant models using the real GDP per capita adjusted for PPP both in levels 
(Table 4) and in growth rates (Table A8 in Annex). For the core variable, trade openness, estimations provide 
similar results. 
4 According to https://unstats.un.org/unsd/publication/seriesM/seriesm_4rev4e.pdf, accessed June 2019. 

https://unstats.un.org/unsd/publication/seriesM/seriesm_4rev4e.pdf
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manufacturing, construction, electricity, water, and gas; and 3) Services, which correspond 

to ISIC divisions 50-99 and they include value added in wholesale and retail trade (including 

hotels and restaurants), transport, and government, financial, professional, and personal ser-

vices such as education, health care, and real estate services. Also included are imputed bank 

service charges, import duties, and any statistical discrepancies noted by national compilers 

as well as discrepancies arising from rescaling. Small States which observe over a time an 

increased share of Industry against Agriculture (this latter, in general, characterized by lower 

intensity of knowledge/ technology and lower productivities), would growth faster as Indus-

try sector is, in general, more productive (Próchniak, 2011). 

Besides the above-mentioned core independent variables, we included in the estimated mod-

els several control variables, most notably:  the rate of inflation, proxied by the rate of change 

in consumer price index, which captures the influence of macroeconomic instability (Camp-

bell, 2012; Musila & Yiheyis, 2015; Yang & Mallick, 2014). government consumption, meas-

ured by the weight of public consumption in GDP (Anaman, 2004; Iyke, 2016), population 

growth (%) (Adams & Klobodu; 2018, Próchniak, 2011) and institutional quality proxied by 

the Corruption Perception Index (CPI),5 which measures the perception of a set of citizens 

about the level of transparency about a given country, which represents an increasing meas-

ure from 0 to 100, where 100 indicates the highest level of transparency (Iyke, 2017).  

The description of the variables and their proxies are presented in Table 1. 

 

  

                                                 
5 We opted to include CPI only in the global model (Model A3) because the availability of  data for this variable 
is very limited undermining its use in the models estimated by groups. 
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Table 1: Variables and the relevant proxies 
 Variables Proxies Studies Period Source 

D
ep

en
d

en
t 

Gross Do-
mestic Prod-
uct per capita 

(GDPpc) 

GDP per capita based 
on purchasing power 

parity (PPP). (constant 
2011 international $) 

(Adams & Klobodu, 2018; Francis, 
Iyare & Lorde, 2007; Dudzevičiūtė, 

Šimelytė & Antanavičienė, 2017; 
Lorde, Francis & Drakes, 2011; 

Modeste, 2016) 

1990-2017 

World 
Bank Indi-

cators 

C
o

re
 i
n

d
ep

en
d

en
t 

Trade open-
ness (TO) 

(X + M)/GDP - The 
sum of exports and im-
ports as a share of GDP 

(%) 

(Campbell, 2012; Habibi & Karimi, 
2016; Jayaraman & Choong, 2006; 

Kaliappan & Ismail, 2013; Rao, 
2010; Singh, 2015; Suleiman, 
Kaliappan & Ismail, 2013; 

Zahonogo, 2016) 

1960-2017 

Human Capi-
tal (HC) 

Average years of school-
ing 

(Silva & Teixeira, 2011; Teixeira 
and Queirós, 2016) 

1960-2017 

Barro & 
Lee (2013, 
2015); Lee. 

& Lee. 
(2016) 

Structural 
Change (SG) 

Agriculture, value added 
(% of GDP) 

(Próchniak, 2011) 

1960-2017 
World 

Bank Indi-
cators 

Industry, value added (% 
of GDP) 

Services, value added (% 
of GDP) 

C
o

n
tr

o
l 
v
ar

ia
b

le
s 

Inflation rate 
(I) 

Rate of change in con-
sumer price index 

(Campbell, 2012; Musila & Yiheyis, 
2015; Yang & Mallick, 2014) 

Government 
Consumption 

General government fi-
nal consumption ex-

penditure (% of GDP) 
(Anaman, 2004; Iyke, 2016) 

Population 
growth 

Population growth rate 
(Adams & Klobodu; 2018, 

Próchniak, 2011) 

Corruption 
Perception 

Index 

Perceived levels of pub-
lic sector corruption - 

scale of 0 to 100, where 
100 is very clean 

(Iyke, 2016) 1998-2017 
Transpar-
ency Inter-

national 
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4. Empirical results 

4.1. Descriptive statistics 

Although the World Bank classification represented an initial sample of 50 countries and all 

data collected from the World Bank and Transparency International, due to the presence of 

missions in data collection, namely in Human Capital proxies, the final samples include 20-

36 countries. Table A4, in Annex, lists the countries that are included and excluded from our 

analysis, whereas Table A5 and Table A6 evidences the representativeness of the countries 

included in the estimations. It is possible to observe that the selected sample used for 

estimation purposes is representative of the total 50 Small States in terms of Region and 

Income level. Notwithstanding, there is a slight underrepresentation of East Asia & Pacific 

and lower middle-income countries in Models A1 and underrepresentation of East Asia & 

Pacific and Low-income countries Model A2. 

The dependent variable, economic growth, is measured by the evolution of  the GDP per 

capita based on purchasing power parity. It presents a mean value of  approximately 13265 

international dollars (see Table 2), with Lesotho presenting, in 1960, the lower GDP per 

capita with 520 international dollars, and Brunei Darussalam presenting the highest GDP 

per capita, in 1979, with 150749 international dollars. 

 

Table 2: Descriptive statistics  

Variable Proxy Obs. Mean 
Std. 

Dev. 
Min. Max. 

Economic 

Growth 

GDP per capita based on pur-

chasing power parity (PPP). 

(constant 2011 international $) 

1,980 13264.68 19500.71 520.39 150748.6 

Trade 

Openness 

Imports plus Exports in % of 

the GDP 
1,660 105.93 39.14 31.13 375.38 

Human 
Capital 

Average years of total schooling 1,218 6.97 2.49 1.01 14.17 

Structural 

Change (Value 

Added, in % of 

the GDP) 

Agriculture  1,685 14.77 14.94 0.265 89.41 

Industry  1,654 25.35 16.90 2.36 90.51 

Services  1,511 53.50 14.81 4.79 86.00 

Inflation 
Relative variation of the Con-

sumer Price index, in % 
1,933 8.77 17.78 0.002 438.26 

Government 

Consump-

tion 

General government final con-

sumption expenditure (in % of 

GDP) 

1,311 19.80 11.39 2.74 135.79 

Population 

growth 

Annual average growth rate of 

population, in % 
2,857 2.33 6.00 0.001 86.00 
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Trade Openness (sum of exports and imports as a share of GDP) presents a mean value of 

106%, observing its minimum for Guinea Bissau with 31.1%, in 1975, the most closed coun-

try, and a maximum for Maldives, with 375.4%, in 1981, the most open country. 

Human Capital stock recorded an average value of about 7 years, with a minimum value of 

1 year for Gabon, in 1960, and a maximum of 14 years for Cyprus, in 2017. 

Regarding the weight of Agriculture, Industry and Services Value Added in GDP, the mean 

values for the whole sample between 1960 and 2017 is, respectively, 14.8%, 25.4%, and 

53.5%.  Agriculture assumes the minimum value (0.26%) for Bahrain, in 2008, and a maxi-

mum (89.4%) for St. Lucia, in 1961. For the Industry, the minimum is registered by Lesotho 

in 1963 with 2.37% and maximum of 90.5% for Brunei Darussalam, in 1974. For Services, a 

minimum is recorded by Lesotho with 4.8% in 1962 and a maximum by Samoa with 86% in 

2002. 

In what concerns the control variables, inflation presents the widest variation, with Suriname, 

in 1963, presenting the lowest value with 0.002%, while São Tomé and Principe, in 1994, 

experiencing hyperinflation with an inflation rate of  438.3%. The mean value for the whole 

sample is 8.8%. The government consumption (in % of  the GDP), has a mean value of  

19.8%, with a minimum (2.7%) registered by Equatorial Guinea in 2005 and a maximum of  

135,79% for Eswatini in 2002. About population growth, the minimum value is registered 

by Bhutan in 1991, with 0,001% and the maximum of  86% by Samoa in 2002. 

Over the period in analysis, the average trade openness is increasing for the whole sample 

(Figure 1a), and for the countries which present an average human capital above the median 

(6.89 years of schooling) (Figure 1c) and a weight of industry value added in GDP below the 

median (21.5%) (Figure 1d).  Countries with human capita below the median (Figure 1b) and 

an industry value added weigh below the median (Figure 1e) the evolution is not linear, with 

trade openness raising until the 1980s and decreasing afterwards.  
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All countries (a) 

  

 

Low Human Capital (b) 

 

High Human capital (c) 

 

Low % Industry (d) 

 

High % Industry (e) 

Figure 2: Trade Openness, low/high human capital and industry value added weight, 1960-2017 
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4.2. The impact of  trade openness on economic growth: empirical results 

4.2.1. Diagnosis tests 

Table 3 presents the results of the estimations. For the whole sample we estimated three 

models: Model A1 excludes human capital and transparency index variables which are those 

with higher number of missing values; Model A2 excludes the transparency index variable 

only; and Model A3 which presents the full specification including all the relevant variables. 

Model A1 includes 26 countries whereas Models A2 and A3 only include 20 Small States. 

One important caveat of Model A3 is that the number of observations is rather limited (198). 

Given this problem, when disaggregating by groups (of low/high human capital and 

low/high industry value added), we opted to estimate the model excluding the transparency 

index variable.  

For the whole sample, albeit the number of countries being quite distinct, estimates for the 

coefficients of the independent variables, namely trade openness, did not differ in signifi-

cance and sign between Model A1 and A2. Thus, when considering the division by groups, 

we estimated and interpreted the specification 2.6 

Breusch-Pagan/ Cook-Weisberg test indicates that the variance of the error term in some 

models (A1, A3, B2’, C2 and C2’) is not constant (are not homoscedastic), that is, are het-

eroskedastic. Thus, in these cases we correct for the heteroskedasticity by computing robust 

errors. Additionally, the Variance Inflation Factors (VIF), which reflect how much the vari-

ance of a regression coefficient is inflated due to multicollinearity in the model, evidence that 

no multicollinearity issues are present in our estimations (all the VIF are lower than 5).7 

For all the models excluding A1, the hull hypothesis of the Hausman test cannot be rejected 

which means that in the estimation of the panels, random effects are more appropriated than 

fixed effects. 

The Wald Test for RE panel models (and the F-statistics for fixed effect panel) shows that 

the estimated models are globally significant. Overall R2 also evidence that the models pre-

sent a reasonable quality of adjustment. 

 

                                                 
6 Table A7, in Annex, present a more detailed set of  estimations including: a model (Model 2i) which excludes 
human capital variable but includes the transparency index; a distinct threshold for the human capital variables 
(percentile 75 instead of  50/median); and the Agriculture and Services groups. Results do not differ substan-
tially from those that are presented in Table 3 and which will be the basis for our analysis. 
7 See https://www.statisticshowto.datasciencecentral.com/variance-inflation-factor/, accessed June 2019. 

https://www.statisticshowto.datasciencecentral.com/variance-inflation-factor/
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4.2.2. Direct impact of  trade openness on Small States economic growth  

For the whole sample of Small Sates (Models A1-A3), excluding Model A3, which encompass 

very few observations, results suggest that Small States that are more open to trade, on aver-

age, all the remaining factors being held constant, tend to present over time higher real GDP 

per capita. Summing up, data validates Hypothesis 1, “Small states with higher trade openness 

present higher economic growth”. 

This result is in line with several studies, namely Jayaraman & Choong (2006), Campbell 

(2012), Iyke (2016), and Habibi & Karimi (2016), which used the same proxy we did to meas-

ure trade openness. Using an alternative indicator, only taking account the exports, most 

notably the Anaman (2004), Katircioglu (2011), Khasawneh, Magableh, Khrisat & Massadeh 

(2012), Love & Chandra (2015) and Dudzevičiūtė, Šimelytė & Antanavičienė (2017) also 

found a positive and significant impact of exports on the economic growth. And some stud-

ies not only considered the sum of exports and imports to ratio of GDP, but also FDI in-

flows, namely Campbell (2012) and Suleiman, Kaliappan & Ismail (2013), have found a pos-

itive impact and correlation for the both proxies used on economic growth. 

Nonetheless, these results contrast with the ones achieved by Francis, Iyare & Lorde (2007), 

Katircioglu, Eminer, Aga & Ozyigit (2010) , Khasawneh, Magableh, Khrisat & Massadeh 

(2012) and Dudzevičiūtė, Šimelytė & Antanavičienė (2017) (all studies proxied trade open-

ness by exports in 8 Caribbean countries, 3 Pacific Islands, MENA countries, and European 

Union (EU) countries, respectively), which suggest, based on a distinct methodology (coin-

tegration) that growth rate is driven by other factors, like capital inflow or even that, export 

causes economic growth in the short run, but, in the long run, it was just verified unidirec-

tional effects from GDP to export. Other studies, namely Tekin (2011) and Oladipo (2013), 

proxied trade openness by FDI, have not find any causality from trade openness to economic 

growth. 

 

4.2.3. The direct impact of  human capital and structural change on Small States eco-

nomic growth 

Considering the whole sample, estimation results indicate that, on average, Small States that 

are relatively more endowed in human capital, in other words, in which the corresponding 

labor force has higher schooling levels (i.e., years of formal education), tend to present over 

time higher levels of GDP per capita. In a nutshell, tend to growth faster (see Model A2). 

However, when we control for the institutional quality (Model A3), the positive and 
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significant impact of human capital on Small States’ economic growth vanishes. This result, 

nevertheless, should be taken with cautious as the number of observations is very small. 

Human capital as engine of economic growth is also patent in the studies by Rao (2010) , 

Modeste (2016), Prochniak (2011), Srinivasan, Kalaivani & Ibrahim (2011) and Fauzel, 

Seetanah & Sannassee (2016) – these studies confirm that countries which adopt measures 

to build up a stock of human capital tend to benefit from long-term economic growth. 

A non-ambiguous result is an increased specialization in Agriculture (i.e., higher value added 

in percentage of the GDP concentrated in this activity) in comparison to a specialization in 

Industry penalizes, on average and in the long run, countries’ economic growth. This result 

is in line with the one achieved by Teixeira and Queirós (2016) who concluded that for a 

sample of OECD countries, those countries that observed an evolution of their productive 

structure towards more highly knowledge intensive sectors tended to growth faster. 
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Table 3: Panel data estimations of the determinants of countries’ economic growth, 1960-2017 (dependent 
variable: GDP per capita at PPP) 

 
All 

Human Capital 
% Value Added in In-

dustry 

Low  High  Low  High  

Model A1 Model A2 Model A3 Model B2 
Model 

B2’ 
Model C2 

Model 

C2’ 

Trade openness (TO) 
0.4163*** 

(0.1045) 

0.4381*** 

(0.0437) 

0.0249 

(0.1053) 

0.4384*** 

(0.0623) 

0.1609* 

(0.0878) 

0.2976*** 

(0.0981) 

0.3479*** 

(0.1052) 

Human capital  
0.2280*** 

(0.0345) 

0.0648 

(0.1134) 

0.1208*** 

(0.0453) 

0.6974*** 

(0.2044) 

0.3233*** 

(0.0929) 

0.0604 

(0.2188) 

Structural 

change 
(default cate-

gory: indus-

try) 

Agriculture 
-0.5950*** 

(0.0947) 

-0.5194*** 

(0.0210) 

-0.4709 *** 

(0.0581) 

-0.5794*** 

(0.0337) 

-0.1937** 

(0.0777) 

-0.2429*** 

(0.0554) 

-0.5461*** 

(0.0874) 

Services 
-0.0487 

(0.0761) 

-0.0694* 

(0.0358) 

0.3376* 

(0.1998) 

-0.2524*** 

(0.0386) 

0.4558*** 

(0.0661) 

0.0341 

(0.0351) 

0.1773 

(0.1331) 

Control 

variables 

Inflation 
-0.0189 

(0.0125) 

-0.0142 

(0.0088) 

-0.0111* 

(0.0066) 

-0.0075 

(0.0386) 

-0.0137 * 

(0.0072) 

-0.0051 

(0.0101) 

-0.0278*** 

(0.0096) 

Public 

expenditures 

-0.1021*** 

(0.0368) 

-0.0395 

(0.0336) 

-0.2020* 

(0.1090) 

0.0370 

(0.0409) 

-0.1244 

(0.1198) 

0.1807*** 

(0.0422) 

-0.1696** 

(0.0785) 

Population 

growth 

-0.0190 

(0.0210) 

-0.0236* 

(0.0144) 

-0.0311 

(0.0218) 

-0.0519* 

(0.0268) 

0.0398 

(0.0248) 

0.0178 

(0.0379) 

-0.0255 

(0.0442) 

Transparency 

index  
  

0.1584* 

(0.0895) 
    

No. Obs. 898 602 198 252 350 182 420 

No. Countries 36 20 20 13 18 12 18 

Breusch-Pagan/ Cook-

Weisberg test  

10.19  

(0.0014) 

2.30 

(0.1294) 

7.74 

(0.0054) 

0.07  

(0.7865) 

6.20  

(0.0128) 

8.62  

(0.0033) 

8.27  

(0.0040) 

Mean VIF  

[Max VIF] 

1.23 

[1.41] 

1.31 

[1.79] 

1.92  

[2.92] 

1.37 

[1.72] 

1.28 

[1.63] 

2.00 

[3.18] 

1.42 

[1.73] 

Hausman test  

(p-value) 

28.46 

(0.000) 

10.20 

(0.1773) 

11.58 

(0.1712) 

3.12 

(0.8739) 
chi2<0 chi2<0 chi2<0 

F-statistic (FE)/ Wald 

test (RE)  

(p-value) 

15.20  

(0.000) 

2357.36  

(0.000) 

140.64  

(0.000) 

1213.71 

(0.000) 

1121.11  

(0.000) 

420.55  

(0.000) 

151.10  

(0.000) 

R2 - overall 0.7776 0.7371 0.6468 0.7132 0.4073 0.9299 0.6303 

RE vs FE FE RE RE RE RE RE RE 

Robust errors Yes No Yes No Yes Yes Yes 

Note: All variables are in natural logarithms. ***(**)[*] statistically significant at 1% (5%) [10%]. Estimations made using Stata 14©. The thresholds 
used to separate the Low vs High human capital countries and Low vs High industry value added countries were defined by the variables 
median (percentile 50). Bold is used here to highlight statistically significant estimates. Red is used here to highlight the mediating effects of 
human capital and structural change. 
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4.2.4. The mediating effect of  human capital and structural change on the impact of  

trade openness on Small States economic growth 

For assessing the potential mediating effect of human capital and structural change, we sep-

arated Small States into two main categories of human capital and weight of Industry’s value 

added in GDP using and divided threshold the median value for the relevant variable (human 

capital: 6.89 years of schooling; Industry value added in percentage of GDP: 21.5%).8 Thus, 

Model B2 (C2) includes the Small States that present in a given year a human capital stock 

(Industry Value Added weigh) below 6.89 years of schooling (21.5% of the GDP), whereas 

Model B2’ (C2’) correspond to estimations based on the set of Small States with high values 

of human capital or more specialized in the industrial sector. 

Results show that regardless the group, over time, on average, trade openness is positively 

and significantly associated with high levels of real GDP per capita. Additionally, the impact 

of trade openness is stronger for low human capital endowed countries (Model B2) and 

countries that are more specialized in the Industry sector (Model C2’). Thus, we concluded 

that for the Small States analysed, human capital and structural change do mediate the impact 

trade openness has on countries’ economic growth.  

However, the mediating effect in the case of human capital is not the expected. Hypothesis 

2 contended that “In countries that present higher levels of human capital the impact of trade openness on 

economic growth comes amplified”, which is rejected by our data. According to the estimates, the 

impact of trade openness on economic growth is more pronounced in less human capital-

intensive Small States. Indeed, on average, all the remaining factors being held constant, for 

the period 1960-2017, an increase of 1% in trade openness indicator leads to 0.44% increase 

in real GDP per capita for Low Human capital endowed countries (Model B2), whereas in 

the case of High Human capital endowed countries the increase is ‘only’ 0.16% (Model B2’). 

Results seems therefore to suggest that trade openness might work as mechanism that some 

Small States have to overcome the liability of low human capital endowments.  

In what concerns structural change effect, the estimates corroborate Hypothesis 3, “Countries 

whose specialization is evolving towards more knowledge/technology intensive sectors (e.g., increased industry 

share and decreasing agriculture share) tend to amplify the benefits trade openness in terms of economic 

growth”. Indeed, although in the group of countries that are relatively less specialized in In-

dustry (Model C2), an increase of 1% in trade openness indicator leads to 0.30% increase in 

                                                 
8 Estimation results do not change if  we use instead the percentile 75 for performing that division. 



28 

 

real GDP per capita. The corresponding impact in the group of countries that are relatively 

specialized in Industry Sector is 0.35%. Thus, Small States that over time observe an in-

creased specialization in Industry are likely to reap higher benefits in terms of increased GDP 

per capita. 

In general, when statistically significant, inflation rate, public expenditures and population 

growth undermines Small States economic growth, which is in line with the literature in the 

area of economic growth (Barro, 1998; Ciccone & Jarociński, 2010). In contrast, all the re-

maining factor being held constant, on average, more transparent/less corrupt Small States 

tend to growth faster (Model A3). This result corroborates the institutional theses according 

to which institutional quality shapes economic incentives and influence investments in phys-

ical and human capital and technology, which ultimately affect economic growth (Acemoglu 

& Robinson, 2008). Additionally, as Zahonogo (2016) argues highly corrupt countries tend 

to reap less benefits from trade openness which hamper economic growth. 
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5. Conclusions 

The relationship between trade openness and economic growth has been a major topic of 

attention among many different economists, but no consensus has been achieved (Moyo, 

Kolisi & Khobai, 2017; Musila & Yiheyis, 2015). At the theoretical level, there is already a 

vast literature, since the traditional trade theories, neoclassical to endogenous growth theo-

ries. At the empirical level, the studies have focused on the analysis of ‘export-led growth’ or 

‘growth-led export’ (Mahmoodi & Mahmoodi, 2016; Ramanayake & Lee, 2015; Sakyia et al., 

2015; Singh, 2010); the productivity effects of trade on growth (Singh, 2010; Yang & Mallick, 

2014); and the export diversification (Cadot, Carrere and Strauss-Kahn, 2013; Gozgor & 

Can, 2017, Singh, 2010). 

However, this literature has not yet addressed the issue of trade openness of Small States as 

a whole, and the relevance of this relationship to countries with more fragile, peripheral, 

mono-specialized economies, as is the case in most small states, with their exceptions.  Albeit 

some studies have analyzed small states by regions or specific cases (Katircioglu, 2010; Mo-

han, 2016; Narayan et al., 2010; Roudi et al., 2018; Seetanah, 2011) or have studied developing 

countries and included some Small States in the analysis, such as Antigua e Barbuda, Belize, 

Bhutan, Botswana, Comoros, Djibouti, Fiji, Guinea-Bissau, Lesotho, Kiribati, Marshall Is-

lands, The Gambia (Sakyia et al., 2015). Furthermore, some contend that the quality of  hu-

man capital or the direction of  structural change might influence the relation between trade 

openness and economic growth (Fauzel, Seetanah & Sannassee, 2016;  Irandoust (2016); 

Srinivasan, Kalaivani & Ibrahim, 2011; Modeste, 2016; Prochniak, 2011; Rao, 2010). How-

ever, to the best of  our knowledge no attempt has yet been made to investigate the mediating 

effect of  human capital and structural change in the relation between these variables in the 

context of  the small states, as a whole group. 

Therefore, the contributions of  the present study to the scientific literature are twofold. First, 

at the theoretical level, this study presents an integrated framework in which various theories 

as to permit, in the specific case of  small states, establish a causal link between trade openness 

and growth. Also introducing the potential mediating effect of  human capital and structural 

change on this relationship. Second, at the empirical level, we resorted to panel data model 

estimations, involving a sample of  36 small states over a long period, 1960-2017. Existing 

studies on the small states have addressed individual cases, not the group as a whole. More-

over, there are no studies that considered both human capital or structural change in the 

analysis, and those that have included one or another, have observed the direct impact on 

economic growth and not the mediating effect on the casual nexus between trade openness 
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on economic growth.  Therefore, the great novelty of  the study, besides the extensive quan-

titative analysis, is the analysis of  the mediating effect of human capital and structural on the 

impact of  trade openness on economic growth. 

We came up with three main results. First, when measured by the sum of exports and imports 

as a share of GDP Small States that present a higher degree of openness, growth faster. 

Second, our results suggest that human capital and structural change are indeed mediating 

factors of the impact of trade openness on economic growth. The positive impact of trade 

openness on economic growth is higher for low human capital endowed Small States, which 

suggests that Small States that are more open might curtail and overcome their deficiencies 

in terms of human capital. When compared to Small States that present a high share of Ag-

riculture, Small States more specialized in the Industry sector tend to amplify the benefits 

from trade openness in terms of economic growth.  

Our results suggest interesting policy implications. First, Small States public authorities 

should unambiguously make strong and serious efforts to open their economies to interna-

tional trade. Both directly and indirectly through industry’s specialization, Small States are 

likely to enhance their economic growth prospect over the long run. Second, in the case of  

Small States that are poorly endowed in human capital, trade openness is likely to overcome 

some liabilities associated with poor capabilities. Thus, although human capital stock directly 

stimulates economic growth, trade openness in poorly schooling endowed Small Countries 

are even more fundamental an economic growth spurt.   

Notwithstanding the contributions of  the present study, several limitations are important to 

note, which are likely to promote new avenues for future research. For instance, it would be 

interesting to look in more detail at each of  the Small States based on their human capital 

and structural change profiles, analyzing more qualitative related aspects. Due to data una-

vailability it was not possible to analyze structural change in a more encompassing and rig-

orous manner. It would be a challenging and very useful task to construct new time series 

which could measure the degree of  structural change in terms of  the weight of  high skilled, 

high technological intensive activities.  
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Table A 1: Empirical studies on trade openness and economic growth in individual Small States economies 

Author (Year) Country Period Methodology 
Dependent 
Variables 

Indicators for dependent 
variables 

Independent 
Variables 

Indicators for the independent variables Main results 

Campbell (2012) Barbados 
 1979 - 
2008 

 Johansen proce-
dure, co-integra-
tion relationship, 
Engle-Granger 
two-step proce-

dure 

economic 
growth 

Real per capita income 

openness to trade share of exports and imports in GDP + 

FDI 
foreign direct investment inflows have been 

adjusted by nominal GDP 
+ 

Rate of interest prime lending rate + 

fiscal policy government consumption + 

  rate of inflation - 

Iyke (2016) 

Panel Data 
for 17 CEE 
countries, 
including 
Estonia 

 1994 – 
2014 

panel regres-
sions, cross-

country regres-
sions 

economic 
growth 

GDP per capita growth (annual 
%) 

GDP 
Initial real GDP per capita (GDP per capita 

(constant 2005 US$) 
  

trade openness 

Exports of goods and services (constant 2005 
US$) 

+ 

Exports of goods and services (BoP, current 
US$) 

+ 

Imports of goods and services (BoP, current 
US$) 

+ 

Imports of goods and services (constant 
2005 US$) 

+ 

Trade (% of GDP) + 

Adjusted Trade Share + 

Trade Share using Alcalá and Ciccone (2004) 
method 

+ 

World Trade Share + 

Composite Trade Share + 

 labour 
Labor force participation rate, total (% of total 

population ages 15-64) (modelled ILO estimate) 
  

capital Gross fixed capital formation (% of GDP)   

government 
consumption 

General government final consumption expendi-
ture (% of GDP) 

  

private credit Domestic credit to private sector (% of GDP)   

Rao (2010) Fiji 1972-2002 time series data growth 
Real gross domestic product in 

1990 prices. 

openness 
ratio of Fiji’s total exports of goods and ser-
vices plus imports of goods services to GDP 

+ 

capital stock 
 capital stock, estimated with the perpetual in-
ventory methods with the assumption that the 

depreciation rate is 4% 
  

labour employment   

Jayaraman & 
Choong (2006) 

Fiji 1970-2001 

time series, 
Granger noncau-
sality test based 
on Vector Error 

Correction 
Model  

growth 
Real per capita GDP growth rate 

(in percent)  
    GDP --> FDI 

openness 
Total exports and imports as per-

cent of GDP  
    + 

FDI Percentage of FDI to GDP     FDI --> GDP 

exchange rate Real exchange rate index.        

market size Per capita real GDP       
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(...) 

Author (Year) Country Period Methodology 
Dependent 
Variables 

Indicators for dependent 
variables 

Independent 
Variables 

Indicators for the independent variables Main results 

Pradhan, Bagchi, 
Chowdhury & 
Norman (2012) 

Iceland 1970-2010 

panel-VAR 
methods, 

Granger-causality 
tests 

growth         

FDI       
FDI --> OPEN ; 

FDI --> GDP 

trade openness       
OPEN --> FDI ; 
OPEN --> GDP 

 Habibi & Karimi 
(2016) 

Bahrain and 
Qatar 

1980-2014 

cointegration 
technique: Auto-
regressive Dis-
tributed Lag 

(ARDL)’ Bound 
test, Granger-
causality test 

growth Growth of GDP     
Bahrain: FDI --> real 

GDP growth rate 

FDI Net inflows     
Qatar: FDI --> real 

GDP growth  

trade openness (Import + Export) /GDP       

labor  Labor Force       

Gross capital 
formation  

Gross capital formation % of 
GDP) 

      

 exchange rate Exchange Rate        
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Table A 2: Empirical studies on exports and economic growth in individual Small States economies 

Author (Year) Country Period Methodology 
Dependent 
Variables 

Indicators for dependent 
variables 

Independent 
Variables 

Indicators for the 
independent vari-

ables 
Main results 

Khasawneh, 
Magableh, Khrisat & 

Massadeh (2012) 

Bahrain and 
Qatar 

1975 - 2010 
(Bahrain) 
1980 – 
2010 

(Qatar) 

time-series analysis; 
co-integration tech-

nique 

growth Real GDP   Bahrain: export --> real GDP 
growth rate; Qatar: No relation 

real export 
Gross export value minus oil ex-

port proceeds 
  + 

real import    + 

Export unit price     

import unit price     

foreign real GDP 
Summation of real GDP of the 
main export partners for each 

country 

   

Lorde, Francis & 
Drakes (2011) 

Barbados 1974–2004 
multivariate 

cointegration, 
causality testing 

output Real GDP    Tourism --> GDP; GDP --> 
Tourism 

 GDP per capita    + 

tourism activity Tourism activity    

real exchange 
rate 

BBD per SDR    

Francis, Iyare & 
Lorde (2007) 

Barbados; Be-
lize; Trinidad 
and Tobago 

1961-2000 

time series data on 
each country, error-
correction models; 

Granger-causality test 

economic 
growth 

Current per capita GDP expressed 
relative to the United States (US ¼ 

100 in current prices) 

  

Barbados and Belize: Agricultural 
export diversification --> GDP; 

Noncausality exists in Trinidad and 
Tobago 

Agricultural 
Export-

Diversification 

The value of exports for several 
countries, covering 555 agricul-
tural commodities, both primary 
and processed. These export val-

ues are used to compute the 
Theil’s (1967) entropy index 

   

Love & Chandra 
(2015) 

Bhutan and 
Maldives 

Maldives 
(1977-2000) 

and 
Bhutan 

(1980-1997) 

cointegration and er-
ror-correction model-

ling, causality test 

growth Real GDP index   Maldives: EXP --> GDP, Bhutan: 
GDP --> EXP 

 Real GDP growth    

export Real exports    

 Real export growth    

Anaman (2004) 
Brunei 

Darussalam 
1971-2001 

Multiple regression 
analysis based on a 
cointegration tech-

nique 

growth 
Annual growth of real gross do-

mestic product (GDP) 
   

exports Annual growth of total exports   EXP --> GDP 

government size 
The ratio of total government ex-
penditures with respect to GDP 

  

Large government sizes impeded 
economic growth while moderate 
government sizes enhanced eco-

nomic growth. 

investment total investment-GDP ratio   + 

labor annual growth of labor   + 

Dudzevičiūtė, 
Šimelytė & 

Antanavičienė (2017) 

Cyprus, 
Estonia and 

Malta 
1995-2015 Granger causality test 

growth GDP per capita, Eur.   Cyprus and Estonia: GDP --> 
EXP 

export Export as a percentage of GDP   0 
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(...) 

Author (Year) Country Period Methodology 
Dependent 
Variables 

Indicators for dependent 
variables 

Independent 
Variables 

Indicators for the 
independent vari-

ables 
Main results 

Katircioglu (2011) Cyprus 1960-2015 
Test for cointegration 

and Granger 
causality tests 

growth real GDP    

international 
trade 

real trade volume (exports plus im-
ports) 

  
GDP --> EXP; GDP --> IMP; 

GDP --> international tourist arri-
vals 

exports real exports of goods and services   
EXP --> international tourist arri-
vals; IMP --> international tourist 

arrivals; IMP --> EXP 

imports real imports of goods and services    

international 
tourism 

total number of international tour-
ists visiting and accommodating in 
tourist establishments of Cyprus 

  GDP --> EXP 

Katircioglu (2010) Cyprus 1977-2008 

  
real gross domestic product 

(GDP) all variables in 2000 con-
stant USD prices 

  EXP --> GDP 

  real exports of goods and services    

  real imports of goods and services   - 

  Real exchange rates    

Katircioglu, Eminer, 
Aga & Ozyigit (2010) 

Fiji, Solomon 1960-2006 

Unit Root Tests, the 
autoregressive distrib-
uted lag,  Test for Co-
integration, Granger 

Causality Tests 

growth 
real gross domestic product 

(GDP), variables are all at 2000 
constant US $ prices. 

   

export real exports of goods and services   
Fiji: EXP --> GDP; GDP --> 
EXP; EXP --> IMP; IMP --> 

EXP 

imports real imports of goods and services.   

Solomon Islands: No causal rela-
tionship between international 

trade (both exports and imports) 
and economic growth 
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Table A 3: Empirical studies on trade openness/FDI, human capital, structural change and economic growth in individual Small States economies 

 Author (Year) Country Period Methodology 
Dependent 
Variables 

Indicators for dependent 
variables 

Independent 
Variables 

Indicators for the independent 
variables Main results 

Economic 
Growth & 

FDI 

Adams & Klobodu 
(2018) 

Gabon 1970–2014 
autoregressive distributed 
lag methodology, annual 

time series data 

growth  GDP per capita trade 
trade as a percentage of GDP 

(TRADE)   

       population growth (annual %)   

    
   capital inflows as a share of GDP 

FDI has negative effects 
in Gabon  

Tekin (2011) Gambia 1970-2009 Granger causality 

growth 

real Gross Domestic Prod-
uct (GDP) All variables in 
constant US Dollars (year 

2000) and constant exchange 
rates. 

    
 GDP⇀FDI, 

GDP|EXP⇀FDI, 
GDP&EXP→FDI 

exports 
 real exports of merchandise 

(EXP) 
      

FDI 
real net foreign direct invest-

ment inflows (FDI) 
      

Oladipo (2013) 
Jamaica and 
Trinidad and 

Tobago 
1980-2010 

Granger noncausality test 
procedure 

growth real GDP growth rate     
FDI does not Granger 
cause economic growth 

FDI 
ratio of FDI inflows to 

GDP 
    GDP --> FDI 

Kaliappan & Ismail 
(2013) 

Botswana, Le-
sotho, Na-
mibia and 
Swaziland 

1980-2010 
 panel data using Dynamic 

Ordinary Least Squares 
(DOLS) 

growth   FDI value of inflow in US$ FDI --> GDP 

    Trade 
 export and import to ratio of 

GDP  
  

    Labour Force 
population of middle class citi-

zens.  
  

    capital gross fix capital formation + 

Economic 
growth & 
FDI & SC 

Irandoust (2016) Estonia 1993-2014 

Time series analysis ( vec-
tor autoregression model); 

Granger non-causality 
procedure 

growth 
Growth rate of real GDP 

per capita 
    GDP --> FDI 

FDI 
 the rate of change of FDI 

inflows measured in US dol-
lars 

    FDI --> GDP 

Terms of trade 
volatility  

 1/2 [(EX + IM)/GDP] × 
St.dev.(dp) 

    + 

Economic 
growth &  
Openness 

& HC  

Rao (2010)  Fiji 

1972- 2002 
nonlinear two-stage in-

strumental variable 
method 

Growth 
real gross domestic product 

in 1990 
prices 

Structural 
change 

employment in the informal and 
formal sectors 

trade openness and hu-
man capital have signifi-

cant and permanent 
growth-effects. However, 
these growth-effects are 

small and eventually con-
verge over time. 

        
Physical 

capital stock 

estimated with the perpetual in-
ventory methods with the as-

sumption that the depreciation 
rate is 4% 

+ 
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(...) 

 Author (Year) Country Period Methodology 
Dependent 
Variables 

Indicators for dependent 
variables 

Independent 
Variables 

Indicators for the independent 
variables Main results 

Economic 
growth &  
Exports & 

HC 

Modeste (2016) Guyana 1975 - 2012 time series analysis 

growth 
GDP Per Capita (in U.S. 

Dollars) 
    

Guyana’s economic per-
formance has responded 
positively to: (a) increases 
in investment spending; 
(b) increases in human 

capital; and (c) increases 
in exports 

trade 
liberalization 

the average import tariff rate 
and the dummy variable 

    

 long-run and short-run 
perspective trade liberali-
zation has enhanced the 
economic performance 

physical capital 
gross capital formation per 

worker 
    + 

human capital 
the secondary school enrol-

ment rate 
    + 

 exports real exports     + 

Economic 
growth &  

FDI & HC 
Próchniak (2011) Estonia  1993–2009 

correlation ( based on the 
coefficient of partial cor-
relation) and regression 

analysis 

growth GDP growth rate Human capital  Life expectancy at birth (years) + 

      
Education expenditure (% of 

GNI) 
Not significant 

      
Labour force with primary educa-

tion (% of total) 
+ 

      
Labour force with tertiary educa-

tion (% of total) 
+ 

    
International 

trade 
 Exports of goods and services (% 

of GDP) 
No relationship 

      
 Imports of goods and services (% 

of GDP) 
 Not significant 

      
External balance on goods and 

services (% of GDP) 
Reverse 

      
Current account balance (% of 

GDP) 
Reverse 

      Tariff revenue (% of imports) + 

      
EBRD index of exchange rate and 

trade liberalisation 
+ 

    
Economic 
structure 

Agriculture, value added (% of 
GDP) 

+ 

      
 Industry, value added (% of 

GDP) 
+ 

      
 Services, value added (% of 

GDP) 
+ 

    
Financial 

sector 
Domestic credit provided by 
banking sector (% of GDP) 

No relationship 

      Broad money M2 (% of GDP) No relationship 
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(...) 

 Author (Year) Country Period Methodology 
Dependent 
Variables 

Indicators for dependent 
variables 

Independent 
Variables 

Indicators for the independent 
variables Main results 

     

      
Market capitalisation of listed 

companies (% of GDP) 
+ 

      
 Asset share of state-owned banks 

(%) 
+ 

      
Asset share of foreign-owned 

banks (%) 
+ 

      
EBRD index of banking sector re-

form 
+ 

      
 EBRD index of reform of non-

bank financial institutions 
+ 

    Public finance 
 General government expenditure 

(% of GDP) 
Not significant 

      
 General government balance (% 

of GDP) 
+ 

      
General government debt (% of 

GDP) 
+ 

    Investment 
 Gross capital formation (% of 

GDP) 
+ 

      
 Gross fixed capital formation (% 

of GDP) 
+ 

      Net FDI inflow (% of GDP) + 

      
 Gross domestic saving (% of 

GDP) 
+ 

    
Prices, money 
growth and in-

terest rates 
Lending interest rate (%) + 

       CPI inflation (%) + 

      Broad money M2 growth (%) + 

      
EBRD index of price liberalisa-

tion 
+ 

    Population 
 Infant mortality rate (per 1,000 

live births) 
+ 

      
Population aged 15–64 (% of 

total) 
+ 

      
 Age dependency ratio (% of 

working-age population) 
+ 

       Population growth (%) + 

    
Households 

and 
infrastructure 

Household final consumption ex-
penditure (% of GDP) 

Almost strong 

      
 Personal computers (per 100 

people) 
+ 

      
Mobile phone penetration rate 

(per 100 people)  
+ 
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(...) 

 Author (Year) Country Period Methodology 
Dependent 
Variables 

Indicators for dependent 
variables 

Independent 
Variables 

Indicators for the independent 
variables Main results 

 

    

      
EBRD index of infrastructure re-

form 
+ 

    Private sector Private sector share in GDP (%) + 

      
Domestic credit to private sector 

(% of GDP) 
No relationship 

      
EBRD index of small-scale privat-

isation 
+ 

      
 EBRD index of large-scale pri-

vatisation 
+ 

      
EBRD index of competition pol-

icy 
+ 

      EBRD index of enterprise reform + 

    Other Index of economic freedom + 

      
GDP per capita at PPP (constant 

2005 US$) in previous period 
No relationship 

Srinivasan, 
Kalaivani & 

Ibrahim (2011) 
Maldives 1970-2007 

Time series analysis. Jo-
hansen’s cointegration 

test.  the vector error cor-
rection model (VECM) 

Growth 

 real gross domestic product 
(GDP) (expressed in terms 
of millions of US dollars in 

current prices) 

    GDP --> FDI 

FDI 

inward Foreign Direct In-
vestment series (expressed in 
terms of millions of US dol-

lars in current prices) 

    FDI --> GDP 

Fauzel, Seetanah & 
Sannassee 

Mauritius 1984–2014 

a dynamic vector error 
correction model, and ca-

tering for 
dynamism 

growth real GDP 
    

tourism development --> 
GDP  

FDI 
FDI in the tourism sector as 

a percentage of real GDP 
    

bi-causality and feedback 
effects in the tourism 

FDI-economic growth 
model. 

  
FDI in the non-tourism sec-

tor as a percentage of real 
GDP     

  

Human capital 
a secondary school enrol-

ment ratio      
+ 

economic 
freedom  

EF index that is sourced 
from Holmes, Feulner and 
O’Grady (various ranking 

years).     

+ 

tourism 
development 

 tourism receipts     + 
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Table A 4: List of the countries that are included and excluded from our analysis 

 
Country Region Income group Model A1 

Model A2-
A3 

1 Bahrain Middle East & North Africa High income Included Included 

2 Barbados Latin America & Caribbean High income Included Included 

3 Belize Latin America & Caribbean Upper middle income Included Included 

4 Botswana South Asia Lower middle income Included Included 

5 Brunei Darussalam Sub-Saharan Africa Upper middle income Included Included 

6 Cyprus Europe & Central Asia High income Included Included 

7 Estonia Europe & Central Asia High income Included Included 

8 Eswatini/ Swaziland Sub-Saharan Africa Lower middle income Included Included 

9 Fiji East Asia & Pacific Upper middle income Included Included 

10 Gabon Sub-Saharan Africa Upper middle income Included Included 

11 Gambia, The Sub-Saharan Africa Low income Included Included 

12 Guyana Latin America & Caribbean Upper middle income Included Included 

13 Iceland Europe & Central Asia High income Included Included 

14 Jamaica Latin America & Caribbean Upper middle income Included Included 

15 Lesotho Sub-Saharan Africa Lower middle income Included Included 

16 Malta Middle East & North Africa High income Included Included 

17 Mauritius Sub-Saharan Africa Upper middle income Included Included 

18 Namibia Sub-Saharan Africa Upper middle income Included Included 

19 Qatar Middle East & North Africa High income Included Included 

20 Tonga East Asia & Pacific Upper middle income Included Included 

21 Bahamas, The Latin America & Caribbean High income Included Not included 

22 Bhutan Sub-Saharan Africa Low income Included Not included 

23 Cape Verde East Asia & Pacific High income Included Not included 

24 Comoros Sub-Saharan Africa Lower middle income Included Not included 

25 Equatorial Guinea Sub-Saharan Africa Upper middle income Included Not included 

26 GuineaBissau Sub-Saharan Africa Low income Included Not included 

27 Kiribati East Asia & Pacific Lower middle income Included Not included 

28 Marshall Islands East Asia & Pacific Upper middle income Included Not included 

29 Montenegro Europe & Central Asia Upper middle income Included Not included 

30 Palau East Asia & Pacific High income Included Not included 

31 Seychelles Sub-Saharan Africa High income Included Not included 

32 St. Lucia Latin America & Caribbean Upper middle income Included Not included 

33 St. Vincent & the Grenadines Latin America & Caribbean Upper middle income Included Not included 

34 Suriname Latin America & Caribbean Upper middle income Included Not included 

35 TimorLeste East Asia & Pacific Lower middle income Included Not included 

36 Vanuatu East Asia & Pacific Lower middle income Included Not included 

37 Antigua and Barbuda Latin America & Caribbean High income Not included Not included 

38 Dijibouti Middle East & North Africa Lower middle income Not included Not included 

39 Dominica Latin America & Caribbean Upper middle income Not included Not included 

40 Grenada Latin America & Caribbean Upper middle income Not included Not included 

41 Maldives South Asia Upper middle income Not included Not included 

42 Micronesia, Fed. Sts. East Asia & Pacific Lower middle income Not included Not included 

43 Nauru East Asia & Pacific Upper middle income Not included Not included 

44 San Marino Europe & Central Asia High income Not included Not included 

45 São Tomé and Principe Sub-Saharan Africa Lower middle income Not included Not included 

46 Solomon Islands East Asia & Pacific Lower middle income Not included Not included 

47 St. Kitts and Nevis Latin America & Caribbean High income Not included Not included 

48 Trinidad and Tobago Latin America & Caribbean High income Not included Not included 

49 Tuvalu East Asia & Pacific Upper middle income Not included Not included 

50 Samoa East Asia & Pacific Upper middle income Not included Not included 
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Table A 5: Representativity of countries included in the analysis by Region 

  

World %World SS50 %SS50 
Included 

Model 
1A 

% 
Included 

Model 
1A 

Included 
Model 

1B 

% 
Included 

Model 
1B 

North America 3 1% 0 0% 0 0% 0 0% 

Latin America & Caribbean 42 19% 13 26% 7 22% 4 24% 

Middle East & North Africa 21 10% 4 8% 3 9% 3 18% 

Sub-Saharan Africa 48 22% 13 26% 11 34% 5 29% 

Europe & Central Asia 58 27% 5 10% 4 13% 3 18% 

East Asia & Pacific 38 17% 13 26% 6 19% 1 6% 

South Asia 8 4% 2 4% 1 3% 1 6% 

Total 218 100% 50 100% 32 100% 17 100% 

 

 

 
Table A 6: Representativity of countries included in the analysis by Income level 

  World %World 

SS50 %SS50 
Included 

Model 
A1 

% 
Included 

Model 
A1 

Included 
Model 
A2-A3 

% 
Included 

Model 
A2-A3 

High income 81 37% 15 30% 11 31% 7 35% 

Upper middle income 56 26% 21 42% 15 42% 9 45% 

Lower middle income 47 22% 11 22% 7 19% 3 15% 

Low income 34 16% 3 6% 3 8% 1 5% 

Total 218 100% 50 100% 36 100% 20 100% 
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Table A 7: Panel data estimations of the determinants of countries’ economic growth, 1960-2017 

 All Low human capital (years of schooling <perc 75 = 8.9) High human capital (years of schooling >=perc 75= 8.9) 

 
Sem ch, 

sem cpi 

Com ch, 

sem cpi  

Sem ch, 

com cpi 

Com ch, 

com cpi 

Sem ch, 

sem cpi 

Com ch, 

sem cpi  

Sem ch, 

com cpi 

Com ch, 

com cpi 

Sem ch, 

sem cpi 

Com ch, 

sem cpi  

Sem ch, 

com cpi 

Com ch, 

com cpi 

 Model A1 Model A2 Model A2i Model A3 Model B1 Model B2 Model B2i Model B3 Model C1 Model C2 Model C2i Model C3 

Trade openness (TO) 
0.4163*** 

(0.1045) 

0.4381*** 

(0.0437) 

-0.0342 

(0.0495) 

0.0249 

(0.1053) 

0.4267*** 

(0.0570) 

0.4330*** 

(0.0560) 

-0.1820** 

(0.0763) 

-0.1980 

(0.1873) 

0.3053* 

(0.1668) 

0.0257 

(0.0703) 

0.0242 

(0.1211) 

0.1446** 

(0.0709) 

Human capital  
0.2280*** 

(0.0345) 
 

0.0648 

(0.1134) 
 

0.1631*** 

(0.0389) 
 

0.2083 

(0.1470) 
 

0.3098 

(0.3385) 
 

-0.2336 

(0.1938) 

Structural 

change 

(default: 

industry) 

Agriculture 
-0.5950*** 

(0.0947) 

-0.5194*** 

(0.0210) 

-0.4367*** 

(0.0317) 

-0.4709 *** 

(0.0581) 

-0.5908*** 

(0.0189) 

-0.5094*** 

(0.0261) 

-0.4816* 

(0.2253) 

-0.5592*** 

(0.0394) 

-0.4617*** 

(0.1110) 

-0.3157*** 

(0.0504) 

-0.3623*** 

(0.0751) 

-0.4256*** 

(0.0475) 

Services 
-0.0487 

(0.0761) 

-0.0694* 

(0.0358) 

0.3081*** 

(0.0670) 

0.3376* 

(0.1998) 

-0.1836*** 

(0.0404) 

-0.1716*** 

(0.0399) 

-0.0996 

(0.4040) 

-0.9149** 

(0.3586) 

-0.0468 

(0.0625) 

0.4565*** 

(0.1153) 

0.4103** 

(0.2020) 

0.7254*** 

(0.1516) 

Control 

variables 

Inflation 
-0.0189 

(0.0125) 

-0.0142 

(0.0088) 

-0.0126** 

(0.0060) 

-0.0111* 

(0.0066) 

-0.0011 

(0.0113) 

-0.0001 

(0.0111) 

-0.0097 

(0.0135) 

-0.0386 

(0.0297) 

-0.0203* 

(0.0100) 

-0.0107 ** 

(0.0051) 

-0.0108 

(0.0076) 

-0.0064 

(0.0107) 

Public expenditures 
-0.1021*** 

(0.0368) 

-0.0395 

(0.0336) 

-0.2882*** 

(0.0518) 

-0.2020* 

(0.1090) 

-0.0081 

(0.0372) 

0.0255 

(0.0371) 

0.0529 

(0.1015) 

-0.1695 

(0.3719) 

-0.1730*** 

(0.0430) 

-0.1675 

(0.1184) 

-0.4240*** 

(0.1259) 

-0.3954*** 

(0.1132) 

Population growth 
-0.0190 

(0.0210) 

-0.0236* 

(0.0144) 

-0.0350*** 

(0.0107) 

-0.0311 

(0.0218) 

-0.0239 

(0.0197) 

-0.0178 

(0.0195) 

-0.0236 

(0.0416) 

-0.0790 

(0.0602) 

-0.0069 

(0.0114) 

-0.0163 

(0.0247) 

-0.0343 

(0.0269) 

-0.0458** 

(0.0193) 

Transparency index    
0.1217** 

(0.0485) 

0.1584* 

(0.0895) 
  

0.0603 

(0.1309) 

0.1878 

(0.2020) 
  

0.1092* 

(0.0600) 

0.2581*** 

(0.0845) 

No. Obs. 898 602 289 198 402 402 85 85 496 200 204 113 

No. Countries 36 20 33 20 18 18 11 11 32 16 28 15 

Breusch-Pagan/ Cook-Weisberg 

test  

10.19 

(0.0014) 

2.30 

(0.1294) 

0.04 

(0.8406) 

7.74 

(0.0054) 

2.05 

(0.1524) 

0.40 

(0.5253) 

4.29  

(0.0383) 

8.46  

(0.0036) 

7.07 

(0.0079) 

7.81 

(0.0052) 

5.35 

(0.0207) 

1.03 

(0.3112) 

Mean VIF  

[Max VIF] 

1.23 

[1.41] 

1.31 

[1.79] 

1.68 

[2.15] 

1.92  

[2.92] 

1.15  

[1.30] 

1.37 

[1.80] 

4.08 

[10.64] 

4.45  

[12.42] 

1.43 

[1.81] 

1.21 

[1.33] 

1.70 

[2.31] 

1.84 

[3.06] 

Hausman test  

(p-value) 

28.46 

(0.000) 

10.20 

(0.1773) 

57.65 

(0.000) 

11.58 

(0.1712) 

9.08  

(0.1694) 

12.04 

(0.0992) 

16.41 

(0.0216) 
chi2<0 

10.92 

(0.0909) 

20.37 

(0.0048) 

31.92 

(0.000) 
chi2<0 

F-statistic (FE)/ Wald test (RE)  

(p-value) 

15.20 

(0.000) 

2357.36 

(0.000) 

48.57 

(0.000) 

140.64 

(0.000) 

1193.62 

(0.000) 

170.63 

(0.000) 

19.13 

(0.000) 

786.22 

(0.000) 

37.04 

(0.000) 

368.22 

(0.000) 

17.49 

(0.0000) 

162.16 

(0.000) 

R2 - overall 0.7776 0.7371 0.6566 0.6468 0.7616 0.7657 0.7822 0.8350 0.8069 0.5485 0.5420 0.3538 

RE vs FE FE RE FE RE RE FE FE RE FE FE FE RE 

Robust errors Yes No No Yes No No Yes Yes Yes Yes Yes No 

Note: All variables are in natural logarithms. ***(**)[*] statistically significant at 1% (5%) [10%]. Estimations made using Stata 14©. The thresholds used to separate Low vs High industry value added countries were defined by the variables 

median (percentile 50).
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(…) 

 High % of VA in Agriculture Low % of VA in Agriculture High % of VA in Services Low % of VA in Services 

 
Sem ch, 

sem cpi 

Com ch, 

sem cpi 

Sem ch, 

com cpi 

Com ch, 

com cpi 

Sem ch, 

sem cpi 

Com ch, 

sem cpi 

Sem ch, 

com cpi 

Com ch, 

com cpi 

Sem ch, 

sem cpi 

Com ch, 

sem cpi 

Sem ch, 

com cpi 

Com ch, 

com cpi 

Sem ch, 

sem cpi 

Com ch, 

sem cpi 

Sem ch, 

com cpi 

Com ch, 

com cpi 

 
Model 

D1 

Model 

D2 

Model 

D3 

Model 

D3 

Model 

E1 

Model 

E2 

Model 

E2i 

Model 

E3 

Model 

F1 

Model 

F2 

Model 

F2i 

Model 

F3 

Model 

G1 

Model 

G2 

Model 

G2i 

Model 

G3 

Trade openness (TO) 
0.4356*** 

(0.0452) 

0.3554*** 

(0.1265) 

-0.3323*** 

(0.0987) 

-0.3129*** 

(0.0815) 

0.3309*** 

(0.1075) 

0.4362*** 

(0.1226) 

0.0497 

(0.1108) 

0.0997 

(0.0628) 

0.1853*** 

(0.0317) 

0.2445*** 

(0.0447) 

-0.0021 

(0.0591) 

0.0094 

(0.0733) 

0.4088*** 

(0.1242) 

0.3550*** 

(0.0620) 

-0.1152 

(0.0832) 

0.1045 

(0.1526) 

Human capital  
0.2110** 

(0.0959) 
 

0.1346** 

(0.0548) 
 

-0.0827 

(0.2809) 
 

-0.1171 

(0.1019) 
 

0.2819*** 

(0.0823) 
 

0.4819 

(0.4815) 
 

0.1548*** 

(0.0411) 
 

-0.0065 

(0.1093) 

Structural 

change 

(default: 

industry) 

Agriculture 
-0.8039*** 

(0.0368) 

-0.6267*** 

(0.1205) 

-0.5121*** 

(0.1144) 

-0.1684** 

(0.0623) 

-0.3371*** 

(0.0643) 

-0.3619*** 

(0.0890) 

-0.4058*** 

(0.0650) 

-0.4282*** 

(0.0421) 

-0.2137*** 

(0.0251) 

-0.2098*** 

(0.0319) 

-0.5474*** 

(0.0475) 

-0.5484*** 

(0.0982) 

-0.6553*** 

(0.0893) 

-0.5694*** 

(0.0282) 

-0.4983*** 

(0.0543) 

-0.2874** 

(0.1196) 

Services 
-0.2958*** 

(0.0441) 

-0.2157 

(0.1338) 

-0.7056*** 

(0.2644) 

-1.014*** 

(0.1859) 

0.3095** 

(0.1522) 

0.3542* 

(0.1900) 

0.3824** 

(0.1376) 

0.5899*** 

(0.0940) 

0.7715*** 

(0.1584) 

0.6064*** 

(0.2096) 

-0.1092 

(0.2306) 

-0.7070 

(0.5536) 

-0.1097 

(0.0680) 

-0.1349*** 

(0.0423) 

0.2049** 

(0.0959) 

0.4849** 

(0.1974) 

Control 

variables 

Inflation 
-0.0129 

(0.0093) 

-0.0044 

(0.0211) 

-0.0060 

(0.0154) 

-0.0195** 

(0.0088) 

-0.0277*** 

(0.0082) 

-0.0249** 

(0.0097) 

-0.0125 

(0.0070) 

-0.0083 

(0.0084) 

-0.0214*** 

(0.0066) 

-0.0027 

(0.0092) 

-0.0065 

(0.0072) 

-0.0026 

(0.0090) 

-0.0120 

(0.0144) 

-0.0098 

(0.0118) 

-0.0150 

(0.0105) 

-0.0182** 

(0.0081) 

Public 

expenditures 

-0.1547*** 

(0.0313) 

-0.0082 

(0.1346) 

-0.1784 

(0.1167) 

-0.3102*** 

(0.0916) 

-0.2558*** 

(0.0718) 

-0.2650** 

(0.0922) 

-0.3309*** 

(0.0916) 

-0.3252*** 

(0.0771) 

-0.1076** 

(0.0435) 

-0.1133* 

(0.0645) 

-0.1937** 

(0.0835) 

-0.2875** 

(0.1449) 

-0.0863** 

(0.0423) 

-0.0415 

(0.0403) 

-0.2285*** 

(0.0705) 

-0.1364 

(0.1146) 

Population 

growth 

-0.0239* 

(0.0136) 

-0.0296 

(0.0404) 

-0.1171*** 

(0.0414) 

0.0194 

(0.0223) 

0.0185 

(0.0420) 

0.0161 

(0.0567) 

-0.0349 

(0.0209) 

-0.0495*** 

(0.0148) 

-0.0281** 

(0.0115) 

-0.0249* 

(0.0142) 

-0.0465*** 

(0.0112) 

-0.0505* 

(0.0273) 

-0.0204 

(0.0266) 

-0.0268 

(0.0205) 

-0.0132 

(0.0291) 

0.0814** 

(0.0358) 

Transparency 

index  
  

0.1354* 

(0.0694) 

0.0242 

(0.0384) 
  

0.1866** 

(0.0811) 

0.2305*** 

(0.0810) 
  

0.1617*** 

(0.0611) 

0.1096 

(0.0905) 
  

0.1328* 

(0.0784) 

0.1156 

(0.1601) 

No. Obs. 445 269 78 40 453 333 211 211 384 227 161 116 514 375 128 82 

No. Countries 23 13 13 7 26 15 24 24 24 14 21 14 26 18 17 11 

Breusch-Pagan/ Cook-Weis-

berg test  

0.93 

(0.3337) 

31.76 

(0.000) 

0.07 

(0.7876) 

0.36 

(0.5489) 

7.01 

(0.0081) 

4.00 

(0.0456) 

10.94 

(0.0009) 

2.07 

(0.1503) 

0.71 

(0.4008) 

2.12 

(0.1458) 

0.09 

(0.7679) 

16.69 

(0.000) 

30.90 

(0.000) 

1.86 

(0.1728) 

1.25 

(0.2631) 

4.56 

(0.0326) 

Mean VIF  

[Max VIF] 

1.49 

[2.26] 

1.54 

[2.03] 

2.21 

[3.97] 

4.20 

[10.49] 

1.28 

[1.44] 

1.54 

[2.00] 

1.81 

[2.26] 

2.15 

[3.12] 

1.47 

[2.24] 

1.73 

[3.06] 

1.89 

[3.65] 

2.09 

[3.96] 

1.24 

[1.54] 

1.37 

[1.83] 

2.18 

[3.32] 

4.12 

[11.35] 

Hausman test  

(p-value) 

89.91 

(0.000) 
chi2<0 chi2<0 

1209.14 

(0.000) 
chi2<0 

200.98 

(0.000) 

24.16 

(0.0011) 

99.78 

(0.000) 
chi2<0 

15.41 

(0.0311) 

9.16 

(0.2414) 
chi2<0 

1.49 

(0.9599) 

6.72 

(0.4585) 

7.14 

(0.4147) 

21.22 

(0.0066) 

F-statistic (FE)/ Wald test 

(RE)  

(p-value) 

111.41 

(0.000) 

472.79 

(0.000) 

51.40 

(0.000) 

10.00 

(0.000) 

90.87 

(0.000) 

49.60 

(0.000) 

24.69 

(0.000) 

36.71 

(0.000) 

495.24 

(0.000) 

61.52 

(0.000) 

347.62 

(0.000) 

589.88 

(0.000) 

76.91 

(0.000) 

1323.26 

(0.000) 

125.99 

(0.000) 

74.69 

(0.000) 

R2 - overall 0.6651 0.6918 0.5668 0.0998 0.4074 0.3546 0.4789   0.4660 0.5553 0.6389 0.4533 0.4517 0.8126 0.7810 0.7912     0.6898 

RE vs FE FE RE RE FE RE FE FE FE RE FE RE RE RE RE RE FE 

Robust errors No Yes No No Yes Yes Yes No No No No Yes Yes No No Yes 

Note: All variables are in natural logarithms. ***(**)[*] statistically significant at 1% (5%) [10%]. Estimations made using Stata 14©. The thresholds used to separate Low vs High industry value added countries were defined by the 
variables median (percentile 50). 
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(…) 

 High % of VA in Industry Low % of VA in Industry 

 
Sem ch, 

sem cpi 

Com ch, 

sem cpi 

Sem ch, 

com cpi 

Com ch, 

com cpi 

Sem ch, 

sem cpi 

Com ch, 

sem cpi 

Sem ch, 

com cpi 

Com ch, 

com cpi 

 
Model 

H1 

Model 

H2 

Model 

H2i 

Model 

H3 
Model I1 Model I2 

Model 

I2i 
Model I3 

Trade openness (TO) 
0.3788*** 

(0.1184) 

0.3479*** 

(0.0585) 

-0.0063 

(0.0625) 

0.0647 

(0.1144) 

0.1947*** 

(0.0695) 

0.2976*** 

(0.0529) 

-0.2019*** 

(0.0623) 

-0.2036*** 

(0.0299) 

Human capital  
0.0604 

(0.0414) 
 

0.0784 

(0.1126) 
 

0.3233*** 

(0.0607) 
 

0.2733*** 

(0.0535) 

Structural 

change 

(default: 

industry) 

Agriculture 
-0.5918*** 

(0.0677) 

-0.5461*** 

(0.0255) 

-0.5160*** 

(0.0380) 

-0.5024*** 

(0.0712) 

-0.2544*** 

(0.0569) 

-0.2429*** 

(0.0290) 

-0.3136*** 

(0.0476) 

-0.2123*** 

(0.0160) 

Services 
0.1750* 

(0.0899) 

0.1773*** 

(0.0522) 

0.4002*** 

(0.0775) 

0.4469*** 

(0.1510) 

-0.0118 

(0.0324) 

0.0341 

(0.0396) 

-0.8536*** 

(0.1761) 

-1.010*** 

(0.1172) 

Control 

variables 

Inflation 
-0.0303*** 

(0.0078) 

-0.0278*** 

(0.0101) 

-0.0173** 

(0.0083) 

-0.0172*** 

(0.0067) 

-0.0118 

(0.0109) 

-0.0051 

(0.0103) 

-0.0028 

(0.0052) 

0.0076*** 

(0.0022) 

Public expenditures 
-0.1703** 

(0.0644) 

-0.1696*** 

(0.0451) 

-0.3449*** 

(0.0638) 

-0.2574** 

(0.1047) 

-0.0814 

(0.0495) 

0.1807*** 

(0.0530) 

-0.2754*** 

(0.0560) 

-0.2157*** 

(0.0306) 

Population growth 
-0.0069 

(0.0291) 

-0.0255* 

(0.0152) 

-0.0451*** 

(0.0158) 

-0.0237 

(0.0231) 

-0.0087 

(0.0256) 

0.0178 

(0.0245) 

0.0166 

(0.0099) 

0.0882*** 

(0.0060) 

Transparency index    
0.1865*** 

(0.0710) 

0.1969 

(0.1519) 
  

0.1443*** 

(0.0382) 

0.0689*** 

(0.0162) 

No. Obs. 498 420 174 142 400 182 115 56 

No. Countries 28 18 20 14 26 12 18 9 

Breusch-Pagan/ Cook-Weisberg test  
7.69 

(0.0055) 

8.27 

(0.0040) 

0.82 

(0.3665) 

1.40 

(0.2360) 

1.96 

(0.1611) 

8.62 

(0.0033) 

4.12 

(0.0423) 

2.58 

(0.1086) 

Mean VIF  

[Max VIF] 

1.17 

[1.29] 

1.42 

[1.73] 

1.79 

[2.19] 

2.48 

[3.79] 

1.83 

[2.90] 

2.00 

[3.18] 

3.82 

[7.24] 

12.07 

[36.62] 

Hausman test  

(p-value) 

12.80 

(0.0463) 
chi2<0 chi2<0 chi2<0 chi2<0 chi2<0 chi2<0 chi2<0 

F-statistic (FE)/ Wald test (RE)  

(p-value) 

24.92 

(0.000) 

1323.51 

(0.000) 

327.39 

(0.000) 

204.07 

(0.000) 

10.11 

(0.000) 

219.14 

(0.000) 

17.63 

(0.000) 
 

R2 - overall 0.6791 0.6303 0.5899 0.5855 0.8597 0.9299 0.1910 0.4728 

RE vs FE FE RE RE RE FE RE FE FE 

Robust errors Yes No No Yes Yes No No Yes 

Note: All variables are in natural logarithms. ***(**)[*] statistically significant at 1% (5%) [10%]. Estimations made using Stata 14©. The thresholds used to 
separate Low vs High industry value added countries were defined by the variables median (percentile 50). 
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Table A 8: Panel data estimations of the determinants of countries’ economic growth, 1960-2017 (dependent variable: annual growth rate of 
GDP per capita at PPP) 

 All 
Human Capital % Value Added in Industry 

Low  High  Low  High  

Model A1g Model A2g Model A3g Model B2g Model B2’g Model C2g Model C2’g 

Trade openness (TO) 
0.0284*** 

(0.1045) 

0.0323*** 

(0.0148) 

0.0077 

(0.0213) 

0.0440* 

(0.0260) 

0.0301* 

(0.0878) 

0.0336*** 

(0.0981) 

0.0057 

(0.0175) 

Human capital  
-0.0240 

(0.0168) 

0.0076 

(0.0258) 

-0.0225 

(0.0263) 

-0.0297 

(0.0274) 

-0.0091 

(0.0081) 

-0.0301* 

(0.0151) 

Structural 

change (default 

category: industry) 

Agriculture 
0.0092*** 

(0.0029) 

-0.0046 

(0.0106) 

0.0038 

(0.0143) 

-0.0024 

(0.0166) 

0.0059 

(0.0072) 

0.0043 

(0.0030) 

0.0109 

(0.0121) 

Services 
-0.0363*** 

(0.0095) 

-0.0316*** 

(0.0102) 

-0.0473 

(0.0337) 

-0.0351*** 

(0.0102) 

-0.0351** 

(0.0154) 

-0.0273*** 

(0.0053) 

-0.0355*** 

(0.0103) 

Control 

variables 

Inflation 
-0.0037 

(0.0025) 

-0.0023 

(0.0034) 

-0.0046 

(0.0030) 

-0.0008 

(0.0077) 

-0.0051** 

(0.0021) 

-0.0103** 

(0.0040) 

-0.0020 

(0.0049) 

Public expenditures 
-0.0235*** 

(0.0073) 

-0.0306* 

(0.0159) 

-0.0745*** 

(0.0260) 

-0.0439* 

(0.0257) 

-0.0473*** 

(0.0152) 

-0.0176 

(0.0148) 

-0.0247 

(0.0213) 

Population growth 
-0.0045 

(0.0031) 

-0.0116** 

(0.0043) 

0.0041 

(0.0049) 

-0.0209 

(0.0148) 

-0.0032 

(0.0036) 

-0.0107*** 

(0.0040) 

-0.0147*** 

(0.0048) 

Transparency index    
-0.0171 

(0.0273) 
    

No. Obs. 895 600 198 251 349 181 419 

No. Countries 36 20 20 13 18 12 18 

Breusch-Pagan/ Cook-Weisberg test  
201.34 

(0.0000) 

78.73 

(0.0000) 

0.97 

(0.3253) 

21.06 

(0.0000) 

2.80 

(0.0942) 

12.91 

(0.0033) 

79.81 

(0.0000) 

Mean VIF  

[Max VIF] 

1.23 

[1.41] 

1.31 

[1.79] 

1.92  

[2.92] 

1.37 

[1.72] 

1.28 

[1.63] 

2.01 

[3.24] 

1.42 

[1.73] 

Hausman test  

(p-value) 

6.69 

(0.1383) 

16.07 

(0.0245) 

22.05 

(0.0048) 

3.81 

(0.8011) 

20.86 

(0.8011) 

12.13 

(0.0963) 

20.24 

(0.0051) 

F-statistic (FE)/ Wald test (RE)  

(p-value) 

67.11 

(0.000) 

19.26 

(0.000) 

140.64  

(0.000) 

57.31 

(0.000) 

6.19 

(0.000) 

571.77 

(0.000) 

21.75 

(0.000) 

R2 - overall 0.0713 0.0625 0.6468 0.0488 0.0727 0.1567 0.0671 

RE vs FE RE FE FE RE FE RE FE 

Robust errors Yes Yes No Yes No Yes Yes 

Note: All variables are in natural logarithms. ***(**)[*] statistically significant at 1% (5%) [10%]. Estimations made using Stata 14©. The thresholds used to separate the Low vs High human 
capital countries and Low vs High industry value added countries were defined by the variables median (percentile 50).  

 


