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Abstract 
 

This paper analyzes the driving factors of manufacturing development in Africa. Using the 

system-GMM technique with four-year average panel data over the period 1995-2014, including 

53 African countries, the paper finds four main results. (1) There is a U-shaped relationship 

between the manufacturing share of GDP and per capita GDP. (2) Exchange rate depreciation 

stimulates Africa’s manufacturing sector. (3) Good governance, especially a low level of 

corruption and better government effectiveness contribute to Africa’s manufacturing development. 

(4) The size of domestic market positively affects the manufacturing share of GDP. On the other 

hand, the paper finds no significant effects of FDI and urbanization on manufacturing 

development. The implication of these findings is that improving the level of competitiveness, 

expanding the size of domestic market, combating corruption as well as improving government 

effectiveness are key for Africa’s manufacturing sector development. Moreover, the U-shaped 

relationship between the manufacturing share of GDP and per capita GDP, implies that African 

countries should not expect industrialization to automatically happen with income increase, but 

rather, they should proactively tackle key obstacles to the development of the manufacturing 

sector. 
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 “After long suffering from benign neglect if not outright contempt, 

industrial policy is almost fashionable again…The question today is not 

whether African governments—like all governments in the world—should 

be engaged in industrial policy, but whether they are doing it well and how 

they can do it better.” (Stiglitz et al., 2013, abstract and p.12) 

  
“…Getting industrial policy right and getting the conditions for its 

successful implementation right are not matters of choice but imperatives 

for the African countries.” (Chang, 2012, p.13) 

 

1. Introduction 

Industrialization is key for economic growth and development (see Kaldor, 1967). The 

industrial sector comprises manufacturing, mining and construction. However, the literature 

suggests that the manufacturing sector is the component of industry that has the greatest 

opportunities for sustained growth, employment creation and poverty reduction in Africa 

(UNCTAD and UNIDO, 2011).  

Various factors explain the strategic role of manufacturing in the economic development 

process. Manufacturing has historically been the main source of innovation in modern economies 

(Lall, 2005; Gault and Zhang, 2010). The research and development activities of manufacturing 

firms have been an important source of technological development in the world economy (Shen et 

al., 2007). Thus, manufacturing is key for innovation and technology diffusion. Manufacturing 

also offers the advantage of strong and spill-over effects to other economic sectors. In particular, 

manufacturing firms are important consumers of banking, transport, insurance and communication 
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services; they provide demand stimulus for the agricultural sector. Manufacturing also offers more 

opportunities for employment creation. Compared to primary goods, the prices of manufactured 

goods are less volatile and the demand for manufactured goods increases with income, suggesting 

that manufactures offer more opportunities for exports market growth. 

Despite the aforementioned benefits of manufacturing, so far Africa’s manufacturing sector 

performance has been disappointing. Africa’s share of global manufacturing value added fell from 

1.2% in 2000 to 1.1% in 2008, in Asia, it rose from 13% to 25% over the same period (UNCTAD 

and UNIDO, 2011). According to the latest available report on the world manufacturing 

production, in 2010, Africa’s share of global manufacturing value added recovered to its 2000 

level (1.2%), while Asia’s share of global manufacturing value added increased to 26% (UNIDO, 

2016). Moreover, as it will be discussed later in this paper, the manufacturing share of Africa’s 

GDP has been low, and since the 2000s, it has followed a declining trend. Africa’s manufacturing 

sector underperforms despite political commitment to industrialization on the continent. For 

instance, the New Partnership for Africa’s Development (NEPAD) adopted by African leaders in 

2001 identified economic transformation through industrialization as a critical vehicle for growth 

and poverty reduction in the region. Furthermore, in February 2008, African Heads of State 

adopted a Plan of Action for the Accelerated Industrial Development of Africa (UNCTAD and 

UNIDO, 2011).i   

So then the question is: what are the contributing and deterrent factors of Africa’s 

manufacturing development? So far, little macro evidence exists on the drivers of manufacturing 

development in Africa. There is a need for evidence-based policies to guide African governments 

in their efforts to promote the development of the manufacturing sector. This paper aims to 
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contribute to that effort by empirically investigating at the macro level the driving factors of 

manufacturing development in Africa. ii  

The paper brings three main contributions to the literature. First, the paper finds a U-shaped 

relationship between the manufacturing share of GDP and per capita GDP; this would be the first 

paper to find such a result in the African context. This is a key finding, distinguishing the paper 

from the literature. Generally, it’s assumed a linear relationship between income level and the 

manufacturing share of GDP; however, as discussed in this paper, there is a number of reasons to 

believe that such relationship may not be linear. Second, contrary to most of the existing papers 

on the same subject that use country case studies or micro data, this paper’s sample of analysis 

comprises 53 African countries, making it possible to draw relevant conclusions at the continental 

level. Third, the paper uses four-year average panel data over the period 1995-2014 and applies 

the system-GMM technique to correct for endogeneity. Most of the existing macro studies on the 

determinants of Africa’s manufacturing development do not try to address endogeneity issues, 

which are very likely to exist in such studies. Thus, by addressing endogeneity issues with the 

application of the System-GMM technique at the macro level, this paper provides a strong basis 

for evidence-based policy making on the determinants of manufacturing development in Africa. 

The rest of the paper is organized as follows. Section 2 analyzes the trends of the 

manufacturing share of GDP over time in Africa and across Africa’s sub-regions. Section 3 

reviews the empirical literature on industrial policy and manufacturing development in Africa. 

Section 4 uses four-year averages panel data over the period 1995-2014, and estimates an 

augmented version of Chenery (1960) model by adding policy and governance (institutions) 

variables to investigate the drivers of manufacturing development in Africa. Section 5 presents the 
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results, while section 6 discusses the main findings and section 7 concludes the paper with some 

policy implications.  

 

2. Trends of manufacturing share of GDP in Africa and across Africa’s sub-regions 

The objective of this section is to highlight similarities and differences in the dynamics of 

the manufacturing sector across time and Africa’s sub-regions. Industrial development in Africa 

has gone through three broad phases since independence. The first phase, which began in the 1960s 

and ended in the late 1970s, is the import substitution industrialization (ISI) phase. The second 

phase, which represents the structural adjustment program (SAP) phase, began in the early 1980s 

and ended in the late 1990s. The third phase, the poverty reduction strategy papers (PRSP) phase, 

began in 2000 (UNCTAD and UNIDO, 2011). For an in-depth analysis, I split out the ISI and SAP 

phases in two periods of 10 years each. Due to data availability constraint, in this paper, the period 

2000-14 represents the PRSP phase. 

 

 

Source: Author’s calculations based on data retrieved from the World Bank, 2016 WDI database. 
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Figure 1. Trend of manufacturing value added share in GDP in Africa and across Africa’s sub-
regions 

 

Figure 1 shows that the average share of African manufacturing in GDP rose from a low 

level of 9.2% in the 1960s to a peak of 11.9% in the late 1990s. Since then, there has been a decline 

in the contribution of manufacturing to Africa’s GDP. The share of manufacturing in GDP fell 

from 11.9% in the late 1990s to 10.5% during the period 2000-14. Thus, the average share of 

manufacturing in GDP during the period 2000-14 was almost equal to its value in the 1970s. The 

decline in the contribution of manufacturing to GDP since 2000 has been observed in all sub-

regions of the continent (except in Eastern Africa). Several factors may have contributed to this 

situation.  

First generation PRSPs led to a shift of resources from production to the social sectors. 

And though second generation PRSPs have tried to address this social sector bias problem, interest 

in the productive sectors in second generation PRSPs in Africa tends to be in agriculture and its 

related industries, largely reflecting the widespread view that African countries have a comparative 

advantage in these industries and that agriculture is an important source of pro-poor growth 

(UNCTAD and UNIDO, 2011).iii,iv Moreover, the 2000s is a period marked by the acceleration of 

globalization with fierce competition among countries; since African countries tend to be less 

competitive than countries from other regions, they have witnessed a shrink of their manufacturing 

sectors to the benefit of other countries, especially China. 

Unlike the PRSP phase, the ISI phase was accompanied by an increase in the 

manufacturing share of GDP in Africa. During the ISI phase (1960-1979), the share of 

manufacturing in GDP has increased by 2.1 percentage points, from 9.2% in 1960-69 to 11.3% in 

1970-79. The implementation of ISI involved substantial government support as well as protection 
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of domestic firms from foreign competition; consequently, the ISI phase was accompanied by an 

increase in the manufacturing share of GDP.v  

During the SAP phase, the share of manufacturing in Africa’s GDP was almost stagnant, 

registering a low growth rate, though its level was higher than during the ISI phase. Indeed, during 

the period 1980-89 (the first decade of the SAP phase), the share of manufacturing in Africa’s 

GDP was 11.14% and grew to just 11.89% during the period 1990-99 (the second decade of the 

SAP phase). Figure 1 shows similar trends of the manufacturing share in GDP during the ISI and 

SAP phases across all Africa’s sub-regions.  

One of the key objectives of SAPs was to reduce the role of state in the industrialization 

and development process and give market forces more room in the allocation of resources. Critics 

of SAP argue that it placed Africa on a low-growth path, undermined economic diversification 

efforts, and led to an erosion of the industrial base of the continent (Sundaram and von Arnim, 

2008; Mkandawire, 2005; Soludo et al., 2004; Stein, 1992). In particular, the focus on 

liberalization of markets coupled with the phasing out of various forms of interventionist policies 

supporting manufacturing drove many domestic firms out of business. This resulted in the 

destruction of what remained of the local industry base despite the potential of technological 

upgrading in some of the existing domestic firms (Lall, 1995). Thus, the expectation that SAP 

would make African firms more competitive, trigger industrial development, and lay the 

foundation for sustained economic growth did not materialize. 

Figure 1 shows that the performances of Northern and Southern Africa sub-regions have 

always been higher than the African average performance for the manufacturing share of GDP. On 

the other hand, Central Africa, West Africa and Eastern Africa have recorded lower performance 
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than the African average. Generally, Eastern Africa has had the lowest manufacturing shares of 

GDP of all Africa’s sub-regions.vi  

Though figure 1 shows clear similarities in the trends of the manufacturing share of GDP 

across Africa’s sub-regions, there are also differences. In Central Africa, the average share of 

manufacturing in GDP was 6.5% during the first decade of post-independence period (1960-69), 

the lowest manufacturing share on the continent at that time. Since then, the share of manufacturing 

in GDP has steadily increased and reached a peak of 10.2% in the late 1990s. Central Africa’s 

manufacturing share of GDP has declined to 8.2%, the second lowest share of manufacturing in 

GDP in Africa during the period 2000-14.  

In Eastern Africa, the share of manufacturing in GDP was 7.4% during 1960-69; it rose to 

8.1% during 1970-79, before declining to 6.5% in 1980-89, the lowest manufacturing share of 

GDP in Africa at that time. Thus, Eastern Africa is the only Africa’s sub-region that entered the 

SAP phase with a very low level and declining manufacturing share of GDP. However, since the 

late 1980s, the manufacturing share of GDP has steadily increased in Eastern Africa. It is also the 

only sub-region that has not experienced a decrease in the manufacturing share of GDP during the 

2000s, though Eastern Africa had the lowest manufacturing share of GDP in Africa during the 

period 2000-14.  

Northern Africa’s manufacturing share of GDP was 11.9%, one of the second largest shares 

during 1960-69. Since then, the share of manufacturing in GDP has steadily increased and reached 

a peak of 14% in 1990-99. After that, the share of Northern Africa’s manufacturing in GDP has 

declined to 11.2% during 2000-14. 

Southern Africa has always been the highest performing of African sub-regions for the 

manufacturing share of GDP. The share of manufacturing in GDP has steadily increased and 
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reached a peak of 17.5% in 1990-99. Since then, Southern Africa’s manufacturing share in GDP 

has declined to 14.8 during 2000-14. 

West Africa’s manufacturing performance has been between those of Eastern and Central 

Africa. West Africa’s manufacturing share of GDP was 8.7% in 1960-69; it rose to 10.8% in 1970-

79, before declining to 8.9% in 1980-89. Thus, contrary to most Africa’s sub-regions, West Africa 

started the SAP phase with a declining manufacturing share of GDP. Like most Africa’s sub-

regions, however, West Africa has experienced a decrease in the manufacturing share of GDP 

during 2000-14, when its manufacturing share of GDP was 8.9%. 

Overall, the analysis of the trend of the manufacturing share of GDP suggests that in the 

1960s and 1970s, there was a beginning of manufacturing development in Africa, but this was not 

sustainable as largely driven by public subsidies and ineffective trade protectionism. In the 1980s 

and 1990s, Africa’s manufacturing sector has stagnated in the context of SAP; the liberalization 

and privatization policies promoted back then, were not successful in stimulating manufacturing 

activities in Africa. Finally, the 2000s were characterized by the decline of manufacturing activities 

in Africa, as the continent’s industries were not well prepared to face the fierce competition among 

countries resulting from globalization.  

 

3. Review of empirical literature 
 

There exists a number of micro empirical studies on the Africa’s manufacturing sector 

development. Some of these micro studies analyze the impact of exports on the performance of 

African manufacturing firms (Bigsten et al., 2004; Fafchamps et al., 2008). Other papers analyze 

factors limiting African manufacturing firms’ success and their survival in export market 

(Soderbom and Teal, 2003; Soderbom et al., 2006). A third category of papers specifically 
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analyzes credit constraints facing Africa’s manufacturing enterprises (Bigsten et al., 2003; 

Fafchamps, 1997). And a fourth category of papers broadly analyzes the determinants of the 

performance of manufacturing firms in African countries (Soderbom and Teal, 2004; Biggs and 

Srivastava, 1997). More specifically, the fourth category of papers examines the effects of firms’ 

size, competitiveness, technology and governance on Africa’s manufacturing development, 

making it much closer to this paper, which examines similar aspects, but at the macro level.  

Contrary to micro studies, macro empirical evidence on factors that determine 

manufacturing development in Africa are very scant.vii Most existing macro evidence are country 

case studies that analyze industrial policies and factors that determine their success and failures in 

Africa. As far as I know, only two papers have empirically analyzed the determinants of 

manufacturing development at the macro level in Africa. 

Dihn et al. (2012) analyze the challenges and opportunities for developing light 

manufacturing in sub-Sahara Africa (SSA). According to the authors, SSA has the advantages of 

low-cost labor, and abundant natural resources that can supply raw materials needed for industries. 

Moreover, the authors argue that China’s advantage in the production of manufacturing goods is 

diminishing due to increase in wages and non-wage labor cost, rise in land prices and regulatory 

costs. Thus, increasing labor and land costs in China offers opportunities for SSA to develop 

manufacturing activities. However, Dihn et al. identify six challenges that SSA needs to fix in 

order to develop light manufacturing on the continent, and these include: trade logistics, input 

industries, access to finance, access to industrial land, labor and entrepreneurial skills.  

Altenburg (2011) presents seven case studies that analyze the potentials and risks of 

industrial policy in the following low and lower-middle-income countries: Egypt, Ethiopia, 

Mozambique, Namibia, Syria, Tunisia, and Vietnam. One of the main findings of the author is that 
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Namibia and Mozambique revealed lesser capabilities for managing industrial policy processes 

than Ethiopia and Egypt. This holds for several dimensions of industrial policy management 

capability (proxied by various indicators), including the capabilities to identify opportunities for 

industrial development and identify incremental steps towards their achievement; to build 

consensus around this strategy; and to deliver services cost-effectively. Altenburg (2011) argues 

that, Ethiopia has been able to launch a highly ambitious ‘national transformation project’ to make 

the economy competitive, involving big investments in export-related infrastructure, higher 

education, vocational training, technology institutes and firm-level programs. As for Egypt, the 

country has been able to implement at least some quite effective policy initiatives, such as the 

Industrial Modernization Centre, which supports enterprise upgrading, and the improvement of its 

investment promotion policy. Namibia and Mozambique, in contrast, both lack comprehensive 

industrial development strategies, and their governments’ initiatives for industrial development 

have largely failed. 

Marti and Ssenkubuge (2009) analyze the extent to which industrialization is a policy 

priority and is being pursued in Africa. The paper reviews continental, regional and eight African 

national industrial policies (Botswana, Cameroon, Ghana, Kenya, Mauritius, Rwanda, South 

Africa and Uganda). The analysis shows that the objectives of industrialization and the 

enhancement of manufacturing capacity are remained very much alive in Africa. All the countries 

reviewed either have explicit industrial policies or are implementing specific measures to promote 

industrial development. Nonetheless, these policies often lack consistency with other development 

roadmaps, such as national PRSPs. Despite the presence and comprehensiveness of some national 

industrial policies, there is a lack of policy coordination with other areas (e.g. trade, finance, 

education, agriculture). None of the policies reviewed referred to the objectives of NEPAD (New 
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Partnership for Africa’s Development), the African Union or APCI (African Productive Capacity 

Initiative), which diminishes the effectiveness of continental cooperation. 

Using the Competitive Industrial Performance (CIP) index, UNIDO (2009) finds that SSA 

continued to be marginalized in the international industrial scene.viii Most of the region’s countries 

clustered at the bottom of the CIP index and performance was dominated by countries losing in 

rank. Niger, Zambia, Zimbabwe and Lesotho saw the most dramatic descents (loss of seven 

positions in its ranking for Niger and five positions for the other African countries), reflecting 

weak performance in all dimensions of the CIP index. South Africa was by far, the most 

industrialized economy in the region and gained two positions in its ranking based on the CIP 

index between 2000 and 2005. 

Soludo et al. (2004) have taken a positive political economy approach to investigate factors 

that influence industrial policy-making and implementation in Africa. The theoretical reasoning 

developed by these authors was illustrated by eight country case studies (South Africa, Nigeria, 

Kenya, Zimbabwe, Mauritius, Senegal, Uganda and Cote d’Ivoire). The main finding of the 

authors is that Africa’s policy process cannot be generalized: there are as many similarities as there 

are differences in individual country experiences, particularly in the area of implementation. There 

is a broad set of factors that has shaped policy implementation, but the extent of each factor has 

differed from country to country. According to Soludo et al. (2004), a key feature of the industrial 

policy process is the loss of policy autonomy in almost all the countries. 

Using a modified version of Chenery (1960) model, Elhiraika (2008) investigates the 

determinants of manufacturing development in Africa. The dependent variable is the 

manufacturing share of GDP; the independent variables comprise the natural logarithms of per 

capita income, population size, their squared values and other control variables. Using cross-
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sectional data from 36 African countries over the period 1980-2007, the author finds positive and 

significant effects of per capita income and population size on the manufacturing share of GDP. 

The relation between income and the manufacturing share of GDP is non-linear: it follows an 

inverted U-shaped curve. 

Building on the work of Chenery (1960), UNIDO (2004) estimates a model to investigate 

factors influencing industrialization in SSA. The explained variable is the natural logarithm of total 

manufacturing value added, retrieved from the UNIDO Statistical Yearbooks over the period 1996-

2003 for 44 SSA countries. The results suggest that per capita income has been less important in 

determining the growth of manufacturing value added (MVA), while population growth was found 

to be significantly more important. More specifically, the authors find that a 10 percent increase 

in per capita income leads to only a 10.6 percent rise in MVA, while population growth of 10 

percent is associated with an 18.4 percent increase in MVA. 

Though not focusing on the manufacturing sector, recently, McMillan et al. (2014) have 

examined the dynamics and consequences of structural change in Africa. According to the authors, 

since 1990, structural change –i.e. movement of labor from low to high productivity sectors- has 

been growth reducing in both Africa and Latin America. However, according to the authors, things 

seem to be turning around in Africa: After 2000, structural change contributed positively to 

Africa’s overall productivity growth.   

 

4. Empirical analysis 
 
4.1 Model specification 
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For the analysis of the determinants of manufacturing development in Africa, I estimate an 

augmented or a modified version of the initial model of Chenery (1960). More specifically, I 

estimate the following model: 

 
SMit = c + α1ln(P)it + α2ln(Y) it α3ln(Y2)it +δZit + ui + vt + εit                       (1) 

Where SMit is the manufacturing share of GDP in country i at time t, c the constant, ln(P) 

the natural logarithm of population size, ln(Y) and ln(Y2) the natural logarithm of per capita income 

and its squared value, Z stands for other control variables, u, and v for country and time fixed 

effects, respectively, and ε the error term.ix Rodrik (2016) also used the manufacturing share of 

GDP as one of the explained variables in his empirical analysis of premature deindustrialization 

across the world. Likewise, Rodrik (2016) used income level, population size, country and time 

dummies as the main explanatory variables in his model. However, Rodrik (2016) has not 

specifically examined the case of African countries, and his model did not control for the effects 

of other variables such the nominal exchange rate, the quality of governance or institutions. Thus, 

despite some similarities, this paper’s model is not strictly comparable to that of Rodrik (2016). 

A large domestic market generates scale economies, which is good for reducing production 

cost. A large domestic market is also indicative of potential large demand. Thus, I expect a positive 

effect of the natural logarithm of population size on the manufacturing share of GDP.x  

The demand for manufactured goods should normally increase with per capita income, 

based on Engel’s law, which stipulates that the demand for manufactured goods should substitute 

for food demand when income increases. However, beyond a certain income level, it is possible 

that an increase in per capita income would be accompanied by a decrease in the manufacturing 

share of GDP because of specialization towards the service sector. Thus, an inverted U-shaped 

relationship can be expected between the manufacturing share of GDP and per capita income. But 
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this is just one possibility. Another possibility is a U-shaped relationship between the 

manufacturing share of GDP and per capita income. This is a situation where an increase in per 

capita income is accompanied by a reduction of the manufacturing share in GDP until a certain 

level of income from which both per capita income and the manufacturing share of GDP would 

positively evolve. The second possibility characterizes less competitive countries in a globalized 

world with fierce competition among countries. Thus, the relationship between the manufacturing 

share of GDP, per capita income and its squared value is a priori undetermined. Empirical 

investigations will shed light on the type of such relationship in the African context. 

In addition to population size and income level, I include in the model other control 

variables. Market failures are one of the justifications for industrial policy (Rodrik, 2008, 2004; 

Stiglitz et al., 2013). However, when government intervenes to correct market failures, there is a 

risk of government failures, which make the situation that the government was supposed to fix 

even worse (Acemoglu and Verdier, 2000; Lal, 1985; Carino, 1986; De Soto, 1989; Donahue, 

1989). Market and government failures are likely to prevail in weak governance or institutional 

settings, suggesting the need to control for governance variables in the model.  

Two types of market failures are very important in developing countries: coordination and 

information externalities (Rodrik, 2004; Lin and Chang, 2009; Altenburg, 2011). Information 

externalities occur when certain economic activities are economically and socially profitable, but 

no entrepreneur is willing to engage in such activities, because when the entrepreneur fails, s/he 

alone bears the cost; but when the entrepreneur succeeds, s/he may reap only part of the profit, 

which will be shared with competitor entrepreneurs. This discourages some profitable economic 

activities in developing countries. Government can intervene to reduce information externalities 

by providing subsidies to encourage innovation and offset first-mover disadvantage. Coordination 
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market failure is a situation where various assets (e.g., qualified labor force, roads, airports, 

railways, finance etc.) are necessary to make major investments profitable. However, private 

individuals cannot provide such complementary assets. There is a need for government 

intervention to coordinate the provision of such complementary assets, thereby, reducing 

coordination failures. 

 Good governance is necessary to deal with either information or coordination externalities. 

A country with high quality bureaucracy is very likely to succeed in conducting industrial policy 

(Chang, 2012; Altenburg, 2011). On the other hand, a country with a high level of corruption is 

very likely to experience several market failures (Pellegrini, 2011) and government interventions 

to fix them will be less successful.  

In this paper I use the government effectiveness index as a proxy for the quality of 

bureaucracy and the corruption index as a proxy for the level of corruption in a country. The 

government effectiveness index measures the quality of public services, the quality of the civil 

service and the degree of its independence from political pressures, the quality of policy 

formulation and implementation, and the credibility of the government’s commitment to such 

policies. The corruption index reflects perceptions of the extent to which public power is exercised 

for private gain, including both petty and grand forms of corruption, as well as “capture” of the 

state by elites and private interests. Both the corruption and government effectiveness indexes are 

retrieved from the World Bank’s Worldwide Governance Indicators (WGI) database. The 

governance indexes from that database range between -2.5 and +2.5, the higher the value of the 

index the better the quality of governance.xi  

 While institutions and governance matter, policy and especially exchange rate policy also 

matters for manufacturing sector development. Countries that maintain competitive or 
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undervalued currencies tend to experience more growth-enhancing structural change. 

Undervaluation acts as a subsidy on those industries and facilitates their expansion (McMillan and 

Rodrik, 2011). In this paper I control for the effect of exchange rate. I use the natural logarithm of 

nominal exchange rate between the local currency and the US dollar.xii Thus, higher exchange rate 

means a depreciation of local currency vis-à-vis the dollar, suggesting improvement in a country’s 

competitiveness level. I expect the nominal exchange rate variable to have a positive effect on the 

manufacturing share of GDP. 

 Technology is important for manufacturing development. A country can produce and 

upgrade manufactured goods when its population master new technologies. Countries that have 

well-developed and successful manufacturing sectors tend to be those that have invested in the 

accumulation of technological knowledge and capabilities (UNIDO and UNCTAD, 2011). 

Moreover, an effective technology infrastructure is invaluable for upgrading the competitive 

capabilities of industries, particularly in developing countries (Kraemer-Mbula and Wamae, 

2010). Along the same vein, the lack of technology has been identified as one of the causes of 

industrialization failures in SSA (ODI, 1986). Foreign Direct Investment (FDI) is one of the 

channels for technology transfer to developing countries. Thus, I control for FDI in the model. To 

do so, I use the stock of per capita FDI as one of the additional explanatory variables.

 Agglomeration or clustering is important for industrial development. One of clustering’s 

advantages is information spillovers, such as the sharing of technological or marketing knowledge. 

When firms in the same industry are located close to each other, it is easier to monitor what the 

neighbors do and learn from their successes and mistakes, and competitive pressures may lead to 

innovation and increase productivity (Porter, 1990). Clusters may attract upstream and 

downstream firms, reducing the cost of production. Clusters may also attract traders and reduce 



18 
 

the costs for firms to market their goods. It has been shown that big cities generate powerful 

agglomeration economies (Holmes and Stevens, 2002; Rosenthal and Strange, 2003). Globally, a 

firm operating in a city of 10 million people has unit costs 40 per cent lower than if it operated in 

a city of only 100,000 people (Collier and Venables, 2008). Thus, in this paper as an indicator of 

clustering or agglomeration, I use the share of the population in the largest city as a percentage of 

the urban population. 

 

4.2 Econometric techniques 

The model is estimated using panel data, which have the advantage of controlling for 

country and time fixed effects. Country fixed effects capture time-invariant country specific factors 

that can affect industrial development, such as landlocked position. Time fixed effects capture the 

effects of factors that simultaneously affect the conduct of industrial policy across countries, such 

as changes in international trade rules that shape the conduct of industrial policy. 

Two possibilities exist in the literature for the estimation of panel data: the fixed effects 

and the random effects model. The main difference between the two models is that the fixed effects 

model assumes that country fixed effects (i.e., ui) are correlated with explanatory variables, while 

the random effects model assumes that such a correlation does not exist. When there exists a 

correlation between the explanatory variables and country fixed effects, the results of random 

effects model are non-consistent; while the results of fixed effects model are. To appropriately 

choose between the random effects and the fixed effects model, the Hausman specification test is 

recommended. The results of the test reported in Table A2 in the appendix, suggest a preference 

for the random effects model, since the p-value associated with the chi squared of the test is higher 

than 10%. Thus, I use the random effects model for econometric regressions.  
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The random effects model however, does not allow correcting for the endogeneity of the 

explanatory variables. Thus, the results of the random effects model may suffer from endogeneity 

bias. Endogeneity bias may arise in the model through three main channels. One of these channels 

is simultaneous errors, and this may exist because some of the variables are interlinked. For 

instance, while the level of income determines manufacturing development, the reverse is also true 

as a more developed manufacturing sector would also contribute to more income generation. The 

second source of endogeneity is the omission of relevant explanatory variables. When this 

happens, there is a correlation between the error term and the explanatory variables, causing 

endogeneity in the model. A third source of endogeneity is measurement errors with the 

explanatory variables. Such a possibility cannot be excluded in most developing countries, 

including in Africa, where countries’ statistical capacity is low. 

To address endogeneity issues, I use the system-GMM technique, developed by Blundell 

and Bond (1998). This technique has the advantage of controlling for country fixed effects without 

assuming the absence of correlation between them and the explanatory variables. In addition, the 

system-GMM technique has the advantage of dealing with the endogeneity of all the explanatory 

variables by using their lagged values (in level and in first difference) as instrumental variables.   

The model is estimated using four-year average panel data from 53 African countries over 

the period 1995-2014. The period of analysis has been chosen based on the availability of 

governance data. Indeed, as outlined before, industrial policy entails the involvement of the state 

in coordinating economic activities, in designing and implementing policies, thereby making it 

important to control for governance variables in the model. The choice of the period of analysis is 

also relevant given the changes of international rules following the creation of the World Trade 

Organization in 1995, which limited the margins of latecomer countries in conducting industrial 
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policy. Moreover, from mid-1990s, Africa has witnessed growth recovery; thus, it is important to 

uncover the trend and factors that have impacted industrialization during Africa’s growth recovery 

period. 

With panel data over the period 1995-2014, normally, each country should have five 

observations, but not all variables are available for all countries and periods, thus I use unbalanced 

panel data. This is not an exception when working on Africa, where generally, countries have a 

limited number of available data. Consequently, when reporting econometric results, the number 

of countries is lower than 53, and the number of observations is also lower than 265. Table A1 in 

the appendix reports summary descriptive statistics of the main variables used for econometric 

analysis.     

All the variables used in this paper are from the World Bank, 2016 World Development 

Indicators database, except for FDI data, which are from UNCTAD, and governance data which 

are from the World Bank, Worldwide Governance Indicators database.xiii I use the random effects 

model and the system-GMM to run regressions. However, my comments will focus on the system-

GMM results because they do not suffer from endogeneity bias and are thus more convincing. 

The review of empirical literature suggests that this would be the first macro paper that 

uses panel data with the system-GMM technique over the period 1995-2014, and covering a large 

number of African countries to analyze the driving factors of manufacturing development. 

Moreover, the paper explicitly examines the roles of policy and institutions in the Africa’s 

manufacturing sector development. 

 

4.3 Building the governance index 
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In this paper, in order to estimate the effect of governance quality on manufacturing 

development, the Principal Component Analysis (PCA) has been used to build a governance 

composite index. The PCA is a statistical technique, that helps reduce the number of variables in 

an analysis by describing a series of uncorrelated linear combinations of the variables that contain 

most of the variance. The objective of the PCA is to find unit-length linear combinations of the 

variables with the greatest variance. The first principal component has maximal overall variance. 

The last principal component has the smallest variance among all unit length linear combinations 

of the variables. All principal components combined contain the same information as the original 

variables, but the important information is partitioned over the components in a particular way: 

the components are orthogonal, and earlier components contain more information than later 

components. Thus, the PCA is just a linear transformation of the data.  

I use the first principal component, which explains 93% of total variance of a linear 

combination of the corruption and the government effectiveness index, with equal weight (0.71) 

for the two indexes. The results are reported in Table A3 in the appendix.  

 

4.4 Correlation Analysis 

Two main results come out from the correlation analysis. First, there exists a significant 

correlation between each of the explanatory variables and the manufacturing share of GDP, except 

for the correlation with the size of population. Second, except for the nominal exchange rate, the 

correlation coefficient between each of the explanatory variables and the manufacturing share of 

GDP has the expected sign. Thus, the correlation analysis suggests that the choice of the 

explanatory variables is relevant (see Table A4). 

 
5. Results 
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5.1 Initial findings  

According to the system-GMM results in Table 1 (column 2), four factors significantly 

affect the manufacturing share of GDP in Africa. These factors are: population size, income per 

capita, nominal exchange rate and the quality of governance. The Hansen over-identification test 

suggests that the instruments used in the system-GMM model are valid.  

 

Table 1. Baseline results 
 Random Effect System-GMM 
VARIABLES (1) 

MVA/GDP 
(2) 

MVA/GDP 
   
Logarithm (population) 0.755 2.584** 
 (1.05) (2.21) 
Logarithm (per capita GDP) -5.163 -17.63*** 
 (1.57) (3.54) 
Logarithm (per capita GDP)_squared 0.346 1.287*** 
 (1.47) (3.84) 
Log (nominal exchange rate) 0.191** 0.763* 
 (2.00) (1.77) 
Governance index 1.307*** 2.466*** 
 (3.81) (4.35) 
Logarithm (stock of FDI per capita) 0.255 0.147 
 (0.90) (0.22) 
Largest city population (share of urban population) -0.092* 0.104 
 (1.74) (0.83) 
Constant 16.63 20.11 
 (0.97) (0.67) 
Observations 185 185 
Number of countries 41 41 
R-squared  0.22  
Sargan-Hansen test1 
AR(1) 
AR(2)2 

 0.546 
0.036 
0.337 

Note: ***, **, * denote significant coefficients at the 1%, 5% and 10% level. The figures in brackets are robust t-statistics. 

All the estimations include time fixed effects whose coefficients are not reported.  

1/Stands for the p-values associated with the Sargan-Hansen test. The p-values are higher than 10, which suggests that the 

lagged values of the variables that I use as instruments in the system-GMM model are valid.  

2/ Stands for the p-values associated with the test of absence of autocorrelation of second order. The result shows that there 
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is no such autocorrelation in the data; thereby, validating the use of lagged variables of a minimum of two periods as 

instruments in the system-GMM model. To limit the number of instruments, I use only the second and third four-year lagged 

values of the endogenous variables as instruments. 

The effects of per capita GDP and its squared value on the manufacturing share of GDP 

are negative and positive, respectively, and both are significant. Thus, the results in Table 1 suggest 

a U-shaped relationship between per capita GDP and the manufacturing share of GDP in Africa. 

According to the results, an increase in per capita GDP is accompanied by a decrease in the 

manufacturing share of GDP until a threshold of US$943 (current value), a level of income from 

which both per capita GDP and the manufacturing share of GDP would positively evolve.xiv As 

mentioned earlier, a U-shaped relationship is possible between per capita GDP and the 

manufacturing share of GDP for countries that are not competitive. Indeed, when a country is not 

competitive, an increase in income per capita is likely to be accompanied by an increase in demand 

for manufactured goods that will be met by an increase in import of those goods, thereby, reducing 

the country’s manufacturing share of GDP.  

The results reflect the average situation in Africa, where during the recent period, there has 

been a surge and steady increase of import of manufactured goods from China, which is more 

competitive than most African countries.xv The U-shaped relationship between per capita income 

and the manufacturing share of GDP is also consistent with the findings of Rodrik (2013, 2016), 

according to which the manufacturing sector has become more capital and skill intensive than in 

the past, and de‐industrialization is now beginning to happen at lower levels of income. The results 

in this paper suggest that re-industrialization is possible in Africa, but at high levels of income. 

The results also show that the size of domestic market matters for manufacturing 

development in Africa. The coefficient associated with the population variable, a proxy for 

domestic market size is positive and significant at the five percent level. According to the results, 
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a one percent increase in the population size is associated with 0.026 increase in the manufacturing 

share of GDP. 

 The results in Table 1 also show that the governance index has a positive and significant 

effect on the manufacturing share of GDP. Thus, improving the quality of governance is beneficial 

for the development of manufacturing activities in Africa. According to the results, a one standard 

deviation increase in the governance index (i.e., 1.36 see Table A1 in the appendix) is associated 

with an increase of 3.3 percent in the manufacturing share of GDP. 

Likewise, the results show that nominal exchange rate positively and significantly affects 

the manufacturing share of GDP. A depreciation of 100 percent of local currency vis-à-vis the 

dollar is associated with 0.76 increase in the manufacturing share of GDP. Thus, avoiding currency 

overvaluation is good for manufacturing development in Africa.  

Per capita FDI stock, and the share of the largest city in urban population have all positive 

effects on the manufacturing share of GDP, as expected. However, none of them has a significant 

effect.  

 

5.2 Robustness checks 

 The first robustness check that is carried out, consists of running the model with a sub-

sample of Sub-Saharan African countries (SSA), i.e. with a sub-sample that excludes Northern 

African countries. Economic structure of Northern African countries is different, and the analysis 

in section 2 highlights a higher performance of Northern African countries than the African 

average as far as the manufacturing share of GDP is concerned. Thus, it’s important to check 

whether the results are also valid in SSA. The results (reported in the appendix) in the SSA sub-

sample confirm the initial findings, which are: A U-shaped relationship between per capita GDP 
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and the manufacturing share of GDP, positive and significant effects of nominal exchange rate and 

the governance index on the manufacturing share of GDP. The coefficient associated with the 

population variable is positive as expected, but slightly inferior to the statistical significance level. 

The robustness of the results is also tested by changing the period of analysis. To do so, 

empirical analysis is run with data covering the sub-period starting from the year 2000. The reason 

is that figure 1 shows that since 2000, Africa’s manufacturing share of GDP has been declining, 

thus it’s possible to suspect that the results may be different if the model was run with data covering 

the sub-period during which Africa’s manufacturing share of GDP has been declining. The results 

of econometric analysis with data over the sub-period 2000-14 confirm the initial findings: there 

is a U-shaped relationship between per capita GDP and the manufacturing share of GDP, 

population, nominal exchange rate and better governance positively and significantly affect the 

share of manufacturing in GDP. 

The third robustness check consists of correcting for the effect of price differences in the 

calculation of the manufacturing share of GDP. It’s possible to suspect that the main findings of 

the paper have been driven by the differences of price dynamics for manufactured goods and GDP 

across countries and time. To reduce doubt about such possibility, an alternative measure for the 

explained variable is used by considering the ratio of manufacturing value added to GDP, while 

both variables are expressed in constant 2005 U.S. dollar. The results show that despite the change 

in the measurement of the explained variable, a U-shaped relationship for the effect of per capita 

GDP, and positive effects of population size, nominal exchange rate and the quality of governance 

on the manufacturing share of GDP are still found. 

Still in order to control for the effect of price differences, in place of current per capita 

GDP, per capita GDP at constant 2005 U.S. dollar is used as an explanatory variable. The results 
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show that the use of an alternative indicator for per capita GDP does not call into question the U-

shaped relationship between the manufacturing share of GDP and per capita income. Likewise, the 

paper still finds positive effects of population size, nominal exchange rate and governance quality 

on the manufacturing share of GDP.  

An alternative proxy for clustering or agglomeration level is also used. In place of the share 

of the largest city in the urban population, the natural logarithm of the share of population in urban 

agglomerations of more than 1 million in total population is used. The use of this alternative proxy 

for the level of agglomeration reduces the sample size as many countries lack this type of data. 

However, despite the reduction in the sample size, the coefficients associated with the initial five 

variables (i.e., per capita GDP, its squared, population size, nominal exchange rate and the 

governance index) are statistically significant and consistently signed. 

Alternative proxies for the transfer of technology are also used. So far, per capita FDI stock 

has been used as a proxy for technology transfer. For the robustness check of the main findings, 

per capita FDI stock is replaced with two alternative indicators: the stock of FDI as a percentage 

of GDP, and the share of capital goods in all product imports. Capital goods imports are proxied 

by the imports of machinery and transport equipment and retrieved from the UNCTAD database. 

The all product imports data are also retrieved from the UNCTAD database. The results reported 

in the appendix show that the use of alternative proxies for technology transfer does not call into 

question the main findings of the paper, which are: there is a U-shaped relationship between per 

capita GDP and the manufacturing share of GDP, and population size, nominal exchange rate as 

well as better governance have positive and significant effects on the manufacturing share of GDP. 

Another robustness check consists of changing the governance index. In place of the 

governance index based on the principal component analysis that has been used so far, an 



27 
 

alternative governance index, which is the linear sum of the corruption and governance 

effectiveness index is used. The results show that this additional robustness check confirms the 

initial findings.  

Three potential determinants of the manufacturing share of GDP that have not been so far 

included in the baseline model are: natural resources, trade openness and education. Abundance 

of natural resources may constrain the development of the manufacturing sector by reducing the 

competitiveness of the sector through the Dutch disease effect. Likewise, abundance of natural 

resources may hamper the development of the manufacturing sector by generating corruption and 

weakening the quality of governance. Thus, it’s expected that natural resources abundance would 

negatively affect the manufacturing share of GDP. However, the baseline model already controls 

for exchange rate and the quality of governance, suggesting that part of the effect of natural 

resources may have been already captured in the model. As for trade openness, it’s expected to 

affect manufacturing activities by facilitating technology transfer as well as access to international 

market. Thus, trade openness is expected to positively affect the manufacturing share of GDP. 

However, part of the effect of trade openness may have already been captured as the model controls 

for the stock of foreign direct investment. Finally, the level of education is expected to stimulate 

the manufacturing sector by improving the competitiveness of the economy, as well as by 

increasing the demand for manufactured goods due to higher income that more educated people 

may earn. Thus, the level of education is expected to have a positive effect on the manufacturing 

share of GDP. However, the model already controls for nominal exchange rate and the level of per 

capita GDP, suggesting that part of the effect of educational level may have already been captured. 

To control for the effect of natural resources, the natural logarithm of natural resources 

rents as a percentage of GDP is added in the baseline model. This variable measures the sum of 
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oil rents, natural gas rents, coal rents (hard and soft), mineral rents, and forest rents. To control for 

trade openness, the natural logarithm of the sum of export and import as a percentage of GDP is 

added in the model. The natural logarithm of the gross primary education rate is also included in 

the model to control for the effect of educational level. The gross primary education rate is the 

ratio of total enrollment, regardless of age, to the population of the age group that officially 

corresponds to the level of primary education. For each of the aforementioned variables, i.e., 

natural resources rents, trade openness and primary education rate, the data are retrieved from the 

2016 World Bank’s World Development Indicators. 

The results reported in the appendix show that controlling for natural resources rents, trade 

openness and educational level does not change the paper’s main findings. More specifically, after 

controlling for natural resources rents, the effects of population size, per capita GDP, the squared 

of per capita GDP, nominal exchange rate, and the governance index are significant and the signs 

of the coefficients are similar to what the paper initially found. On the other hand, the effect of 

natural resources rents is negative and significant as expected. Likewise, after controlling for trade 

openness, the effects of the five variables (population size, per capita GDP, the squared of per 

capita GDP, nominal exchange rate and governance) that were initially found to significantly affect 

the manufacturing share of GDP remain significant, and their respective coefficients are correctly 

signed. As for trade openness, its coefficient is positive as expected, but insignificant. After adding 

in the model the education variable, its coefficient is positive and significant as expected. This 

time, the only change that happens to the paper’s initial findings is that nominal exchange rate is 

no longer significant, though it has a positive effect on the manufacturing share of GDP as 

expected.  
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Instead of adding them sequentially, the last robustness check simultaneously controls for 

the effects of natural resources abundance, trade openness and education. This time, out of the five 

variables initially found to significantly affect the manufacturing share of GDP, only nominal 

exchange rate is no longer significant, though as expected, it has a positive effect on the 

manufacturing share of GDP. Likewise, after simultaneously controlling for the three variables, 

only trade openness has no significant effect on the manufacturing share of GDP. Thus, overall 

the results are robust and are not driven by the lack of controlling for the effects of natural resources 

abundance, trade openness and the level of education.  

 

6. Discussions of the results 
 
 
 This paper finds a U-shaped relationship between per capita GDP and the manufacturing 

share of GDP. This result suggests that industrial and particularly manufacturing development is 

not a “natural” phenomenon. African countries should not expect industrialization to happen only 

by the effect of income growth. The U-shaped pattern for the relationship between per capita GDP 

and manufacturing development suggests that income increase would not automatically be 

accompanied by an increase in the manufacturing share of GDP. There is a risk that income 

increase would be accompanied by an erosion of the manufacturing sector in Africa because of the 

continent’s low level of competitiveness in manufacturing industries. Thus, African countries 

should improve the level of competitiveness of their economies; otherwise, the recent growth 

recovery may not be beneficial for the manufacturing sector development on the continent. 

 The existence of a U-shaped relationship between per capita GDP and the share of 

manufacturing in GDP could also be due to an ongoing process of industrialization in which 

manufacturing becomes more service-oriented. Indeed, the digitization of manufacturing that the 
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Economist called the third revolution, transforms manufacturing towards a more service-oriented 

industry.xvi Now, a product can be designed on a computer and “printed” on a 3D printer, which 

creates a solid object by building up successive layers of material. The lines between 

manufacturing and services are blurring, notes the Economist. Thus, better schools for skilled 

workforce are required for manufacturing development, and since this is not yet the case in most 

African countries; it is possible that increased income would be accompanied by increased import 

of manufactured goods in Africa. Such a situation is illustrated by the U-shaped relationship 

between the manufacturing share of GDP and per capita GDP found in this paper. 

 The U-shaped relationship between per capita GDP and the manufacturing share of GDP 

found in this paper is also consistent with Rodrik (2016) who found premature deindustrialization 

across the world, and especially in Latin American countries, while Asian countries have been 

insulated from that phenomenon. The premature deindustrialization highlighted in Rodrik (2016) 

consists of reaching the maximum share of the manufacturing sector, while the economy is at a 

low level of per capita income. The U-shaped relationship found in this paper suggests that 

deindustrialization starts even at a very low level of per capita income in Africa. This contradicts 

the development path followed by developed countries, where the decline of agricultural share was 

replaced by the increased share of the manufacturing sector in the economy, and finally, the 

development of the service sector. In Africa, in contrast, the declined share of the agricultural 

sector in the economy has been replaced by a booming low productivity service sector, while the 

manufacturing sector has declined. Thus, the U-shaped relationship between per capita GDP and 

the manufacturing share of GDP found in this paper would also reflect the development path 

followed by African countries, where the service sector has been booming and the manufacturing 

sector has been declining at a very low level of per capita income.  
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 Overall, the discussions highlight lack of competitiveness, digitization of manufacturing 

activities and the development path followed by African countries, as possible explanations for the 

U-shaped relationship between the share of the manufacturing sector in GDP and per capita 

income. However, finding out which of the three possibilities dominates, is beyond the scope of 

the current paper.    

 The paper finds that local currencies depreciation against the dollar stimulates 

manufacturing activities. This is an interesting result, and it illustrates that overvaluation exchange 

rate policy would fail to stimulate industrial development in the 21st century, as it failed to do so 

during the import substitution period in Africa and Latin America. Indeed, during the 1960s and 

1970s, contrary to East Asian Tigers, Latin American countries often adopted a largely over-valued 

exchange rate with the objective to stimulate industrial development by making the import of 

capital goods cheaper. Unfortunately, this strategy failed, as it greatly penalized export and 

hindered the creation of domestic production linkages, which are necessary for economic 

development (Di Maio, 2009).  

The paper also finds that good governance matters for manufacturing development. The 

paper particularly focuses on the levels of government effectiveness and corruption. Thus, African 

countries should take advantage of the recent growth recovery to improve the quality of 

governance; one possible additional reward would be manufacturing development.  

A positive and significant effect of population size on the manufacturing share of GDP, 

suggests that the size of domestic market matters for the development of manufacturing activities 

in Africa. This finding highlights the need to strengthen regional integration in Africa, as this could 

be a means to create larger domestic markets and stimulate the continent’s industrialization.  
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Both urbanization rate and FDI have positive (as expected), but insignificant effects on 

manufacturing development. The insignificant effect of FDI on the manufacturing share of GDP 

could be due to FDI sectoral distribution in Africa, where most FDI inflows occur in the mining, 

oil and gas (MOG) sector. Thus, African countries should put in place appropriate policies to shape 

FDI sectoral distribution by diversifying FDI from the MOG sector to manufacturing and service 

sectors. African countries should consider improving the quality and quantity of infrastructure as 

well as the level of population’s skills in order to shape FDI sectoral distribution. As for the fact 

that urbanization rate does not have a significant effect on the manufacturing share of GDP; this 

can be explained by the fact that in Africa, people leave rural low productivity areas to urban areas, 

which are also less productive. Such movement of labor force does not encourage manufacturing 

development. Moreover, the fact that most African cities lack key infrastructure (roads, schools, 

hospitals etc.) creates congestion, which is not good for productivity increase and manufacturing 

development.   

 
 
7. Conclusion and policy implications 
 
 
 This paper analyzes the driving factors of manufacturing development in Africa by 

applying the system-GMM technique with four-year average panel data over the period 1995-

2014. The paper finds four main results: (1) there is a U-shaped relationship between the 

manufacturing share of GDP and per capita GDP, (2) nominal exchange rate has a positive and 

significant effect on the manufacturing share of GDP, (3) the quality of governance matters for 

manufacturing development in Africa, and (4) the size of domestic market also matters for 

manufacturing development on the continent. 
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 The existence of a U-shaped relationship between the manufacturing share of GDP and per 

capita GDP suggests that income increase is not automatically accompanied by an increase in the 

manufacturing share of GDP in Africa. One possible explanation of such result is the low level of 

competitiveness of African economies in the manufacturing sector. Thus, the findings of this paper 

suggest that African governments should improve the competitiveness of their economies; 

otherwise, the recent growth recovery would not be beneficial for the development of the 

continent’s manufacturing sector. Skills and infrastructure development are some of the key areas 

that need attention for the improvement of Africa’s competitiveness in the manufacturing sector.  

 The paper’s findings also suggest that policy, especially maintaining a sound exchange rate 

matters for the development of the manufacturing sector. African countries should avoid currencies 

overvaluation; this has the potential to improve the competitiveness of African economies and 

contribute to the development of the manufacturing sector.  

Good governance, especially a low level of corruption and better government effectiveness 

matter for the development of the manufacturing sector in Africa. Thus, African countries should 

pursue efforts for the improvement of the quality of governance. Improving all aspects of 

governance at once may be challenging for African countries because of limited human and 

financial resources. This paper’s findings suggest that start implementing reforms that will 

significantly reduce the level of corruption and improve government effectiveness will generate a 

virtuous circle. A low level of corruption and better government effectiveness will stimulate 

manufacturing development, which will generate more jobs, more income and larger middle class 

that will trigger the improvement of overall governance quality, which in turn will further stimulate 

manufacturing development and economic transformation in Africa.     
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The fact that the paper finds that the size of domestic market matters for manufacturing 

development, suggests that African countries should pursue regional integration efforts. Regional 

integration could be a means to create larger domestic markets and support significant demands 

for manufactured goods that could be met locally.  
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Appendix 
 

Table A1. Statistical description of the main variables 
Variable Observations Mean Standard 

deviation 
Minimum Maximum 

MVA/GDP 224 10.99 6.81 0.88 42.97 
Log (population) 265 15.73 1.58 11.25 18.95 
Log (per capita GDP) 260 6.74 1.16 4.61 9.98 
Log (per capita GDP)2 260 46.72 16.54 21.28 99.66 
Log (nominal exchange rate) 259 4.50 2.74 -4.30 21.95 
Governance index 265 -5.80e-10 1.36 -3.27 3.50 
Logarithm (stock of FDI per capita) 264 5.08 1.84 -0.78 10.13 
Largest city’s population (share of 
urban population) 

220 38.51 14.85 9.60 80.51 

 
 
 

Table A2. Results of Hausman Specification Test 
 (b) 

fixed effect 

(B) 

random effect 

(b-B) 

Difference 

sqrt(diag(V_b-V_B)) 

S.E. 

Log (population) -2.370315 .2995296 -2.669845 2.415364 

Log (per capita 
GDP) 

-5.212604 -6.54807 1.335466 2.299986 

Log (per capita 
GDP)2 

.301412 .3820508 -.0806389 .1541728 

Log (nominal 
exchange rate) 

.1700259 .1326162   .0374097 .033394 
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Governance index 1.171353 1.402109 -.2307552 .1970046 

Logarithm (stock 
of FDI per capita) 

.1447879 .0714096 .0733783 .1402203 

Largest city’s 
population (share 
of urban 
population) 

-.1528868 -.104285 -.0486017   .0844223 

b = consistent under Ho and Ha; obtained from xtreg 

B = inconsistent under Ha, efficient under Ho; obtained from xtreg 

Test:  Ho:  difference in coefficients not systematic 

chi2(7) = (b-B)'[(V_b-V_B)^(-1)](b-B) = 8.06 

Prob>chi2 = 0.3274 

Table A3. Results of Principal Component Analysis 
 

Principal components/correlation                   
Number of observations = 265                                              
    
 Number of components = 2 

                                                   Trace = 2 
 Rotation: (unrotated = principal)                           Rho = 1.0000 
 

Component Eigenvalue Difference Proportion Cumulative 

Component 1 1.85043 1.70085 0.9252 0.9252 

Component 2 .149575 . 0.0748 1.0000 

 
Principal components (eigenvectors)  
Variable Component 1 Component 2 Unexplained 
Corruption index 0.7071 0.7071 0 
Government effectiveness index 0.7071 -0.7071 0 
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Table A4. Matrix of Correlation Coefficients  

 MVA/GDP Logarithm 
(population) 

Logarithm 
(per 

capita 
GDP) 

Logarithm 
(per capita 

GDP)_squared 

Log 
(nominal 
exchange 

rate) 

Governance 
index 

Logarithm 
(stock of 
FDI per 
capita) 

Largest city 
population 
(share of urban 
population) 

MVA/GDP 1.00        

Logarithm 
(population) 

0.02 1.00       

Logarithm (per 
capita GDP) 

0.18* -0.30* 1.00      

Logarithm (per 
capita 
GDP)_squared 

0.17* -0.31* 0.99* 1.00     

Log (nominal 
exchange rate) 

-0.24* 0.08* 0.30* -0.30* 1.00    

Governance index 0.28* 0.10* 0.24* 0.21* 0.29* 1.00   

Logarithm (stock of 
FDI per capita) 

0.15* 0.28* 0.79* 0.79* 0.32* 0.03 1.00  

Largest city 
population (share of 
urban population) 

0.30* 0.63* -0.21* -0.21* 0.20* -0.13* -0.13* 1.00 

Note: * denotes significant coefficients at the 1%, 5% and 10% level. The figures in brackets are robust t-statistics. 
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Table A5. Robustness Check with a Sub-Sample of Sub-Saharan African Countries 
 Random Effect  

(1) 
System-GMM 

(2) 
VARIABLES MVA/GDP MVA/GDP 
   
Logarithm (population) 0.079 2.272 
 (0.11) (1.63) 
Logarithm (per capita GDP) -4.092 -17.31** 
 (1.02) (2.44) 
Logarithm (per capita GDP)_squared 0.284 1.206** 
 (0.99) (2.63) 
Logarithm (nominal exchange rate) 0.193* 0.723* 
 (1.87) (1.72) 
Governance index 1.123*** 1.986*** 
 (3.02) (3.63) 
Logarithm (stock of FDI per capita) 0.075 0.640 
 (0.23) (0.84) 
Largest city’s population (share of urban population) -0.124** 0.144 
 (2.13) (0.89) 
Constant 25.27 20.02 
 (1.30) (0.47) 
Observations 161 161 
Number of countries 35 35 
R-squared  0.15  
Sargan-Hansen test1 
AR(1) 
AR(2)2 

 0.624 
0.037 
0.451 

Note: ***, **, * denote significant coefficients at the 1%, 5% and 10% level. The figures in brackets are robust t-statistics. 

All the estimations include time fixed effects whose coefficients are not reported.  
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1/Stands for the p-values associated with the Sargan-Hansen test. The p-values are higher than 10, which suggests that the 

lagged values of the variables that I use as instruments in the system-GMM model are valid.  

2/ Stands for the p-values associated with the test of absence of autocorrelation of second order. The result shows that there 

is no such autocorrelation in the data; thereby, validating the use of lagged variables of a minimum of two periods as 

instruments in the system-GMM model. To limit the number of instruments, I use only the second and third four-year lagged 

values of the endogenous variables as instruments. 

 
 

 
 
 
 
 

 
Table A6. Robustness Check using the 2000-14 Sub-Period 

 Random Effect  
 (1) 

System-GMM 
 (2) 

VARIABLES MVA/GDP MVA/GDP 
   
Logarithm (population) 0.933 2.378** 
 (1.24) (1.96) 
Logarithm (per capita GDP) -7.221** -9.547** 
 (2.53) (2.11) 
Logarithm (per capita GDP)_squared 0.506** 0.768** 
 (2.48) (2.37) 
Logarithm (nominal exchange rate) 0.157* 0.576*** 
 (1.78) (3.40) 
Governance index 1.420*** 2.073*** 
 (3.84) (3.51) 
Logarithm (stock of FDI per capita) -0.099 -0.420 
 (0.37) (0.63) 
Largest city’s population (share of urban population) -0.076 0.080 
 (1.39) (0.128) 
Constant 21.73 -2.293 
 (1.28) (0.07) 
Observations 148 148 
Number of countries 41 41 
R-squared  0.20  
Sargan-Hansen test1 
AR(1) 
AR(2)2 

 0.634 
0.037 
0.307 

Note: The same as in Table A5. 
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Table A7. Robustness Check using the 2005 constant dollar for the calculation of the 
manufacturing share of GDP 

 Random Effect  
(1) 

System-GMM 
 (2) 

VARIABLES MVA/GDP MVA/GDP 
   
Logarithm (population) 0.016** 0.0201* 
 (2.23) (1.71) 
Logarithm (per capita GDP) -0.055** -0.163*** 
 (2.25) (3.26) 
Logarithm (per capita GDP)_squared 0.004** 0.012*** 
 (2.51) (3.35) 
Logarithm (nominal exchange rate) 0.0001 0.0047** 
 (0.22) (2.06) 
Governance index 0.007** 0.017** 
 (2.50) (2.64) 
Logarithm (stock of FDI per capita) 0.0022 0.0031 
 (0.97) (0.44) 
Largest city’s population (share of urban population) -1.21e-05 0.0004 
 (0.003) (0.35) 
Constant -0.0289 0.297 
 (0.19) (0.95) 
Observations 168 168 
Number of countries 39 39 
R-squared  0.18  
Sargan-Hansen test1 
AR(1) 
AR(2)2 

 0.313 
0.017 
0.402 

Note: The same as in Table A5. 
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Table A8. Robustness Check using per Capita GDP at the 2005 Constant Dollar  

 Random Effect  
 (1) 

System-GMM 
 (2) 

VARIABLES MVA/GDP MVA/GDP 
   
Logarithm (population) 0.768 3.554** 
 (1.01) (2.66) 
Logarithm (per capita GDP) -12.87** -47.11* 
 (2.26) (1.95) 
Logarithm (per capita GDP)_squared 0.881** 3.507** 
 (2.04) (2.11) 
Logarithm (nominal exchange rate) 0.162* 0.873* 
 (1.66) (1.68) 
Governance index 1.339*** 2.654*** 
 (3.91) (4.69) 
Logarithm (stock of FDI per capita) 0.402 0.674 
 (1.38) (0.67) 
Largest city’s population (share of urban population) -0.087 0.198 
 (1.55) (1.12) 
Constant 42.56* 94.86 
 (1.77) (1.15) 
Observations 183 183 
Number of countries 40 40 
R-squared  0.17  
Sargan-Hansen test1 
AR(1) 
AR(2)2 

 0.513 
0.046 
0.172 

Note: The same as in Table A5. 
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Table A9. Robustness Check using Population in Urban Agglomerations 

 Random Effect  
 (1) 

System-GMM 
 (2) 

VARIABLES MVA/GDP MVA/GDP 
   
Logarithm (population) 1.135 2.727* 
 (1.00) (1.71) 
Logarithm (per capita GDP) -3.757 -14.53** 
 (0.92) (2.26) 
Logarithm (per capita GDP)_squared 0.270 1.032** 
 (0.90) (2.18) 
Logarithm (nominal exchange rate) 0.228** 0.980* 
 (2.23) (1.66) 
Governance index 1.159*** 2.760*** 
 (2.76) (2.91) 
Logarithm (stock of FDI per capita) 0.502 -0.218 
 (1.29) (0.35) 
Logarithm (population in urban agglomerations/total population) 0.125 5.618*** 
 (0.09) (3.92) 
Constant -1.069 -4.197 
 (0.05) (0.13) 
Observations 129 129 
Number of countries 28 28 
R-squared  0.19  
Sargan-Hansen test1 
AR(1) 
AR(2)2 

 0.536 
0.066 
0.435 

Note: The same as in Table A5. 
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Table A10. Robustness Check using Stock of FDI as a Percentage of GDP 
 Random Effect  

(1) 
System-GMM 

 (2) 
VARIABLES MVA/GDP MVA/GDP 
   
Logarithm (population) 0.753 2.541** 
 (1.04) (2.14) 
Logarithm (per capita GDP) -4.916 -16.91*** 
 (1.50) (3.66) 
Logarithm (per capita GDP)_squared 0.347 1.247*** 
 (1.47) (3.80) 
Logarithm (nominal exchange rate) 0.190** 0.764* 
 (1.99) (1.79) 
Governance index 1.307*** 2.447*** 
 (3.81) (4.37) 
Logarithm (stock of FDI/GDP) 0.240 0.280 
 (0.85) (0.43) 
Largest city’s population (share of urban population) -0.0926* 0.0992 
 (1.74) (0.78) 
Constant 16.71 19.29 
 (0.98) (0.66) 
Observations 185 185 
Number of countries 41 41 
R-squared  0.22  
Sargan-Hansen test1 
AR(1) 
AR(2)2 

 0.529 
0.039 
0.317 

Note: The same as in Table A5. 
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Table A11. Robustness Check using the Share of Capital Goods of all Product Imports 
 Random Effect  

(1) 
System-GMM 

(2) 
VARIABLES MVA/GDP MVA/GDP 
   
Logarithm (population) 0.727 3.017** 
 (1.05) (2.63) 
Logarithm (per capita GDP) -5.055 -13.09*** 
 (1.59) (2.99) 
Logarithm (per capita GDP)_squared 0.351 1.039*** 
 (1.52) (3.12) 
Logarithm (nominal exchange rate) 0.185* 0.663* 
 (1.91) (1.80) 
Governance index 1.291*** 2.279*** 
 (3.78) (3.99) 
Logarithm (share of capital goods of all product imports) 0.491 -5.530* 
 (0.42) (1.74) 
Largest city’s population (share of urban population) -0.0936* 0.102 
 (1.83) (0.89) 
Constant 18.32 -11.02 
 (1.09) (0.40) 
Observations 186 186 
Number of countries 41 41 
R-squared  0.20  
Sargan-Hansen test1 
AR(1) 
AR(2)2 

 0.273 
0.083 
0.241 

Note: The same as in Table A5. 
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Table A12. Robustness Check using Alternative Governance Index  
 Random Effect  

(1) 
System-GMM 

(2) 
VARIABLES MVA/GDP MVA/GDP 
   
Logarithm (population) 0.753 2.583** 
 (1.05) (2.20) 
Logarithm (per capita GDP) -5.161 -17.67*** 
 (1.57) (3.54) 
Logarithm (per capita GDP)_squared 0.346 1.289*** 
 (1.47) (3.84) 
Logarithm (nominal exchange rate) 0.192** 0.765* 
 (2.00) (1.77) 
Alternative governance index 1.525*** 2.884*** 
 (3.82) (4.36) 
Logarithm (stock of FDI per capita) 0.256 0.148 
 (0.90) (0.22) 
Largest city’s population (share of urban population) -0.0921* 0.105 
 (1.73) (0.84) 
Constant 18.65 24.02 
 (1.09) (0.79) 
Observations 185 185 
Number of countries 41 41 
R-squared  0.22  
Sargan-Hansen test1 
AR(1) 
AR(2)2 

 0.551 
0.035 
0.410 

Note: The same as in Table A5. 
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Table A13. Robustness Check Controlling for the Effect of Natural Resource 

Note: The same as in Table A5. 
 
 
 

 

 

 

 

 

 

 Random 
Effects 

(1) 

System-GMM 
(2) 

VARIABLES MVA/GDP MVA/GDP 
   
Logarithm (population) 1.068 2.312* 
 (1.56) (1.83) 
Logarithm (per capita GDP) -8.319** -6.902* 
 (2.45) (1.88) 
Logarithm (per capita GDP)_squared 0.572** 0.602** 
 (2.35) (2.07) 
Log (nominal exchange rate) 0.225** 0.635** 
 (2.35) (2.42) 
Governance index 0.970*** 1.040* 
 (2.76) (1.72) 
Logarithm (stock of FDI per capita) 0.377 -0.417 
 (1.31) (0.77) 
Largest city population (share of urban population) -0.0820 -0.0686 
 (1.62) (0.97) 
Logarithm (natural resources rents/GDP) -1.569*** -1.626** 
 (3.35) (2.35) 
Constant 24.94 -4.424 
 (1.49) (0.31) 
Observations 181 181 
Number of countries 41 41 
R-squared  0.32  
Sargan-Hansen test1 
AR(1) 
AR(2)2 

 0.213 
0.090 
0.512 
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Table A14. Robustness Check Controlling for the Effect of Trade Openness 
 Random Effects 

(1) 
System-GMM 

(2) 
VARIABLES MVA/GDP MVA/GDP 
   
Logarithm (population) 0.712 2.821** 
 (0.97) (2.37) 
Logarithm (per capita GDP) -5.341 -18.79*** 
 (1.51) (3.14) 
Logarithm (per capita GDP)_squared 0.350 1.345*** 
 (1.38) (3.28) 
Log (nominal exchange rate) 0.189* 0.546* 
 (1.94) (1.74) 
Governance index 1.359*** 2.315*** 
 (3.89) (4.05) 
Logarithm (stock of FDI per capita) 0.342 -0.188 
 (1.12) (0.25) 
Largest city population (share of urban population) -0.0943* 0.0767 
 (1.76) (0.65) 
Logarithm (trade openness/GDP) -0.556 2.134 
 (0.60) (1.06) 
Constant 20.36 14.03 
 (1.12) (0.42) 
Observations 181 181 
Number of countries 41 41 
R-squared 0.26  
Sargan-Hansen test1 
AR(1) 
AR(2)2 

 0.612 
0.059 
0.246 

Note: The same as in Table A5. 
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Table A15. Robustness Check Controlling for the Effect of Primary Education 
 Random Effects 

(1) 
System-GMM 

(2) 
VARIABLES MVA/GDP MVA/GDP 
   
Logarithm (population) 0.734 3.040** 
 (1.01) (2.07) 
Logarithm (per capita GDP) -4.839 -26.01*** 
 (1.33) (3.03) 
Logarithm (per capita GDP)_squared 0.303 1.887*** 
 (1.14) (3.17) 
Log (nominal exchange rate) 0.485** 0.465 
 (2.49) (0.46) 
Governance index 1.293*** 2.362*** 
 (3.68) (2.96) 
Logarithm (stock of FDI per capita) 0.408 -0.0199 
 (1.36) (0.02) 
Largest city population (share of urban population) -0.103* 0.219 
 (1.90) (1.10) 
Logarithm (primary school enrollment rate) -0.0634 5.685* 
 (0.05) (1.87) 
Constant 15.21 11.08 
 (0.85) (0.30) 
Observations 174 174 
Number of id 41 41 
R-squared 0.15  
Sargan-Hansen test1 
AR(1) 
AR(2)2 

 0.144 
0.047 
0.319 

Note: The same as in Table A5. 
 

 

 

 

 

 

 

 

 



55 
 

Table A16. Robustness Check Controlling Simultaneously for the Effects of Natural Resources 
Abundance, Trade Openness and Primary Education 

 Random 
Effect  

(1) 

System-GMM 
 

(2) 
VARIABLES MVA/GDP MVA/GDP 
   
Logarithm (population) 1.364* 3.712** 
 (1.89) (2.26) 
Logarithm (per capita GDP) -10.14** -27.17** 
 (2.47) (2.64) 
Logarithm (per capita GDP)_squared 0.699** 2.013*** 
 (2.34) (2.83) 
Logarithm (nominal exchange rate) 0.542*** 0.859 
 (2.79) (1.12) 
Governance index 0.894** 1.308* 
 (2.40) (1.85) 
Logarithm (stock of FDI per capita) 0.434 0.105 
 (1.40) (0.12) 
Largest city’s population (share of urban population) -0.0879* 0.171 
 (1.68) (1.03) 
Logarithm (natural resources rents/GDP) -1.780*** -2.693*** 
 (3.36) (3.21) 
Logarithm (primary school enrollment rate) 0.255 5.038* 
 (0.18) (1.82) 
Logarithm (trade openness/GDP) 1.707 1.890 
 (1.57) (0.56) 
Constant 16.79 2.458 
 (0.91) (0.05) 
Observations 167 167 
Number of countries 41 41 
R-squared  0.29  
Sargan-Hansen test1 
AR(1) 
AR(2)2 

 0.153 
0.075 
0.189 

Note: The same as in Table A5. 
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List of the countries 

Algeria, Angola, Benin, Botswana, Burkina Faso, Burundi, Cameroon, Cape Verde, Central 
African Republic, Chad, Congo, Democratic Republic of Congo, Cote d'Ivoire, Djibouti, Egypt, 
Equatorial Guinea, Eritrea, Ethiopia, Gabon, Gambia, Ghana, Guinea, Guinea-Bissau, Kenya, 
Lesotho, Liberia, Libya, Madagascar, Malawi, Mali, Mauritania, Mauritius, Morocco, 
Mozambique, Namibia, Niger, Nigeria, Rwanda, Sao Tome and Principe, Senegal, Seychelles, 
Sierra Leone, Somalia, South Africa, Sudan, Swaziland, Tanzania, Togo, Tunisia, Uganda, 
Zambia, and Zimbabwe. 

 
 

 

i For discussions on other commitments to industrialization at the continental, regional and country levels, see Marti 

and Ssenkubuge (2009). 

ii On a similar issue, see Stiglitz et al. (2013), Chang (2011), Dosi et al. (2009), and Rodrik (2008). 

iii For an in-depth analysis of the implications of the PRSP for Africa’s economic development see UNCTAD (2006).   

iv It is true that agriculture growth has contributed to poverty reduction in the history of nations, in China for instance. 

However, recent literature shows that what a country produces and exports matters; in other words, structural 

transformation is key for economic growth and development (see Hausmann et al., 2007; Hidalgo et al., 2007; Hidalgo, 

2009; and Hidalgo and Hausmann, 2009).  

v For discussions on the implementation of ISI in Africa see Mkandawire and Soludo (2003) and Wangwe and Semboja 

(2003). 

vi Countries are grouped as follows: Central Africa: Angola, Burundi, Cameroon, Central African Republic, Chad, 

Congo Democratic Republic, Congo Republic, Equatorial Guinea, Gabon, Rwanda and Sao Tome and Principe; 

Eastern Africa: Comoros, Eritrea, Ethiopia, Kenya, Somalia, Sudan, Tanzania and Uganda; Northern Africa: 

Algeria, Djibouti, Egypt, Libya, Morocco,  and Tunisia; Southern Africa: Botswana, Lesotho, Madagascar, Malawi, 

Mauritius, Mozambique, Namibia, Seychelles, South Africa, Swaziland , Zambia, and Zimbabwe; Western Africa: 

Benin, Burkina Faso, Cap Verde, Cote d’Ivoire, Gambia, Ghana, Guinea, Guinea Bissau, Liberia, Mali, Mauritania, 

Niger, Nigeria, Senegal, Sierra Leone, and Togo. 
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vii While macro studies on the drivers of manufacturing development in Africa are scant, several studies exist on 

Africa’s growth and economic development (see for instance, Acemoglu et al., 2001; Easterly and Levine, 1997; Sachs 

and Warner, 1997; Collier and Gunning, 1999a, b).   

viii UNIDO has developed the competitive industrial performance (CIP) index to help assess national industrial 

performance in the global economy. This index aims to capture the ability of countries to produce and export 

manufactures competitively. For more information about the CIP index, see UNIDO (2009). 

ix The initial model of Chenery (1960) does not control for the effects of income per capita squared as well as for other 

control variables that have the potential to affect industrialization level. 

x The level of GDP could have been used as an alternative proxy for domestic size, but per capita GDP is already 

included as an explanatory variable, making it challenging the use of GDP in the model.  

xi The WGI data are computed every two years from 1996 to 2002 and starting from 2003 on an annual basis.  

xii Real exchange rate could have been preferred, but this variable is not available for most African countries.  

xiii The Governance data are available at: http://info.worldbank.org/governance/wgi/index.aspx#home 

The WDI are available at: http://data.worldbank.org/data-catalog/world-development-indicators 

 The FDI data can be downloaded from: www.unctad.org/fdistatistics 

xiv According to available data, in 2014, 21 African countries had per capita income lower than US$943. Thus, the 

results suggest that about 40 percent of African countries are on the left side of the U-shaped curve, suggesting a 

significant number of African countries are experiencing a decrease in the manufacturing share of GDP while their 

income per capita is increasing. 

xv MacMillan and Rodrik (2011) find that China is the country with the fastest overall productivity growth rate (8.9 

percent per annum between 1990 and 2005). At the other extreme, Kenya, Zambia and Malawi have experienced 

negative productivity growth rates over the same period. 

xvi The Economist, April 21st 2012 edition. 

http://info.worldbank.org/governance/wgi/index.aspx#home
http://data.worldbank.org/data-catalog/world-development-indicators
http://www.unctad.org/fdistatistics
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