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Abstract

The objective of this study is to analyse the main effects of the integration of
African countriesin the global value chains (GVCs) on their industrialization level.
To this effect, we have specified an industrialization equation that considers the
economic characteristics of the continent. We have then estimated that equation

by the system GMM estimator method on a sample of 51 African countries
with panel data spanning the period 1996-2018 sourced from international
organization databases. The findings of the estimations are the following: (1) the
participation and the position of African countries in GVC positively contribute
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to their industrialization. The imports of intermediate goods facilitate the access to
foreign machinery and technologies which stimulate local production. Furthermore,
the positionin value chains that are limited to assembling activities would also allow
to achieve significantindustrial progress; (2) the main factors influencing the indirect
transmission of GVC to industrialization are the human capital and the physical capital;
(3) theresults are stable as shown by several robustness check tests related to different
modalities of integration in GVC, to the conception of a new participation indicatorin
GVC, and to sub-regional specificities. Based on these results, we recommend policy
actions to enhance participation, but also to improve the position in GVC, while at the
same time an appropriate strategy would be designed to accumulate human capital
and physical capital in the long term.

Introduction

Theindustrialization of Africa is part of the five accelerators (named High 5) set up by
the African Development Bank (AfDB) to ensure the economic transformation of the
continent. Furthermore, according to AfDB et al. (2017), the structural transformation
of Africa will not be achieved without industrialization that is considered as the only
way to ensure the economic emergence of the continent and promote the convergence
of the living standards to that of developed countries. On the factual plan, recent
works show that industrialization is a factor that boosts employment creation,
increase of productivity, access to capital, and learning and innovation (Alexiou
and Tsaliki, 2010; Haraguchi et al., 2017; Szirmai and Verspagen, 2015; Stiglitz et al.,
2013).The industrialization reinforces the capacity of countries to export through
the diversification of the economies that creates technical spillover effects (Duarte
& Restuccia, 2010).

In the light of these theoretical underpinnings, industrialization constitutes a major
issue for the African continent. Even though we observe that the economic growth
achieved significant performances during the last years in Africa, industrialization
remained at poor levels and even dropped sharply in some African countries. For
example, up until the 1980s, countries such as South Africa, Morocco, the United
Republic of Tanzania, and Zambia were among the most industrialized in the world
(UNCTAD [United Nations Conference on Trade and Development], 2011). The end of
1990s and early 2000s were marked by a dramatic change (Szirmai, 2012). The average
share of the industrial sector in gross domestic product (GDP) in Africa dropped from
32% inthe 1980s to 30% in the 2000s, while the services sector has increased from 43%
to 45% in the same period (Szirmai, 2012). Notwithstanding that global downward
trend observed in Africa, thereis a great deal of variation between individual countries.
The Ivory Coast, Egypt, and Ghana registered an upward trend of manufacturing
production in the 1980s and 2000s, as the share of this sector increased from 13%
to 19%; 12% to 17%, and 8% to 9% in these countries respectively. The share of the
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industrial sector in Morocco remained stable, standing at 17% of GDP. However, in
many African countries, the industrial production experienced a downward trend.
These countries include: Democratic Republic of Congo (from 15% to 7%), Zambia
(from 19% to 11%), Tanzania (from 12% to 7%), Nigeria (from 8% to 4%), South Africa
(from 22% to 19%), and Kenya (from 13% to 12%).

This tendency to deindustrialization remains a big concern, since, historically, it was
observed that deindustrialization occurred only after full development, allowing
resources to move to services sector. Various studies (Felipe et al., 2014; Palma,
2005; Rodrik, 2016; UNCTAD, 2003) have shown that, during the last decades, the
share of employment and added value in the manufacturing industry reached a
peak and started declining to levels of GDP per capita that is lower than in the past.
This phenomenon has been called in the literature “premature deindustrialization”
(UNCTAD, 2003).

In the face of this declining trend of industrialization, several national, regional, and
continental strategies have been set up to counter the deindustrialization in Africa. On
the national level, emergence programmes designed in many countries, have assigned
animportantrole to industrialization strategies as the engine of development. On the
regional level, for example, the emergence path of the Central African Economic and
Monetary Community has been estimated conditioned on two main variables, the
power availability, and the manufacturing industrialization rate. On the continental
level, the African Union has placed the industrialization on top of its priorities, through
its 2063 Agenda (Objective 4 of Aspiration 1).

The efforts made in the conception and the attempts to implement industrialization
policies have led to various outcomes. Recent data from the World Bank indicate
two evidence. The first is illustrated by regions that experienced a continuous
deindustrialization since 2010. It is the case for Central Africa in which the
industrialization rate dropped from 36.6% in 2010 to 28.69% in 2020 or for Northern
Africa (from 33.57%in 2010 t0 27.19% in 2020). The same developmentis observed in
Southern Africa (from 28.51% in 2010 to 25.86% in 2020), where the weight of South
Africa could not compensate the weak industrialization rate of the other countries.
The second case is observed in the Western Africa, where the industrialization rate
increased from 19.79% to 22.38%, while also in the Eastern Africa, performances
improved from 19.19% to 21.62%. Due to these muted performances, Africa
experienced a fluctuating development, that is, 23.04 %in 2010, 25.18%in 2015, and
27.8% in 2020. The main lesson to be drawn from these fundamental developments
trends is that deindustrialization is accelerating more than industrialization, which
explains the difficult economic transformation in Africa.

It follows from the above that the current state of the industrialization in Africa
remains a big concern, and above all that efforts must be made to increase the
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share of industry, which is the engine of a sustained growth in Africa. The causes
of that deindustrialization in Africa have been examined in many studies, in which
many factors were highlighted, including: poor power infrastructures, transport, and
telecommunication (Rodrick, 2015; Rowthorn & Ramaswamy, 1997); poorly designed
agricultural policies that are not consistent with a growing industry (Page, 2012);
poor production diversification, corruption problems, and credit markets failure
(Boillot & Lemoine, 1992). Besides these constraints, the weak level of human capital,
the difficult access to new technologies and the scarcity of financial resources are
additional obstacles to the industrialization of Africa. At this level, the integration in
the global value chains can play a catalyst role.

The globalvalue chains (GVCs) refer to the set of activities undertaken by entrepreneurs
to process a product or a service from its conception to final use (AfDB, 2013). This
processisillustrated by the exchanges of intermediate goods which registered a strong
increase in the world during the last two decades. The main players in this trade are
in Eastern Asia, Europe, and Northern America (Baldwin, 2012), with a participation
of around 85%. Despite a modest increase of around 1.4% and 2.9% between 1995
and 2020 (UNCTAD, 2021), Africa is lagging far behind. And yet, as paradoxical as it
may seem, Africa shows a higher integration to GVCs than other regions (notably Latin
America and the Middle East). However, Africa has experienced more a downstream
integration than an upstream integration (AfDB, 2018).

The participation of African countries into GVC may be an opportunity to boost
industrialization for many reasons. First, in the past, industrialization was conditioned
by the capacity to participate in all the important steps of the value chains of complex
manufactured products. Today, by integrating an international production network,
countries can create one part of the value chains, without having the required
upstream capacities (Cattaneo et al., 2013; Gereffi & Lee, 2012; OCDE, 2013). Africa,
in which most of the countries are far away from the technology frontier, will not
need to control the whole production process of a product. For its export basket to
include high technological products, it is no more necessary to have the whole set
of industrial capacities, only the capacities linked with the specialization area are
needed (Baldwin, 2012).

Different African countries can be in upstream or downstream of GVC, depending on
their specialization, and their situation can change over time. It follows that these
countries can integrate into GVC by specializing in activities related to assembling of
final products; they can furtherincrease their participation by creating a competitive
procurement base of intermediate goods (in developing relationships) and in
improving the quality of their exports. More precisely, countries like Cameroon,
Congo, and Gabon, which are well-endowed in wood resources, participate in furniture
production by engaging in partial transformation before exporting. Ivory Coast is a
similar case for cocoa. The cases of cotton, coffee, and hevea sectors have also to
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be mentioned. The next step for these countries in the transformation process may
relate to assembling electronic components, household appliances, and vehicles.
After a successful integration in GVC through a downstream participation, the
industrialization of African countries can be reinforced if local firms improve their
position in GVC through the following channels (Humphrey, 2004; Humphrey &
Schmitz, 2002; UNCTAD, 2013a): (i) modernization of products: companies develop
more finished products with higher value-added; (ii) modernization of production
process: local firms introduce new technologies or organizational innovations to
produce more efficiently; (iii) functional modernization: companies engage in more
elaborated processes (and more skill-intensive) in the chain (for example, advancing
from assembling tasks and production of normalized inputs to the processing of
high technology components and to conception); (iv) advancement in the chains:
the enterprises use the acquired skills in a chain to have access to another chain.
For example, the manpower used in assembling electronic devices can be utilized in
automobile industry.

Theindustrialization can also originate from regional value chains (RVC). According to
Bangaetal. (2015), the latter constitute a way for firms to become competitive globally,
as they allow them to accumulate capacities and enhance their competitiveness.
According to the links theory of Hirschman (1977), those linkages may be classified
in three categories: (i) the upstream linkages, for example, which can be established
between forestry (for countries like Cameroon, Congo, Gabon etc.) and the exploitation
materials (made in South Africa); (ii) the downstream linkages which can be observed
between wood industry, sawmills and furniture manufacturing or between cotton
production and tissue and cloths production. It would be the same case for cocoa,
fuel, and hevea sub-sectors etc.; (iii) lastly, the horizontal linkages which can be
materialized by the adaptation of the forestry exploitation equipment (in Cameroon)
to cocoa culture (in Ivory Coast).

For the impact of GVC and RVC on industrialization to be effective in Africa, it is
necessary to focus on a well elaborated industrialization policy. According to UNCTAD
(2016), there is no universal recipe guaranteeing the success of an industrialization
policy. Each country must conduct its own experience and learn by doing through
the implementation of its own industrialization policy. Even though disparities can
be observed between African countries, some measures supporting successful policy
may be highlighted. These measures include: the establishment of industrial duty-
free zones and special economic zones. Thanks to these zones, African governments
can offer high quality infrastructures to enterprises, notably providing reliable power,
communication channels, fast internet connections and various other fiscal incentives
aiming to compensate for potential difficulties that may result from their installation.
Inthe technology area, industrial policy instruments should facilitate the assimilation
of foreign skills by supporting extension programmes and technology transfer.
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From the above considerations, it seems that the African integration in GVC
did not result in the expected industrialization level. The question is to know
whether the integration model into GVC is appropriate. To this effect, we agree
that the high specialization in the production of primary products explains the
weak contribution of GVC to African industrialization. We show that evidence by
considering the integration in GVC through the participation. To illustrate, we refer
to the distinction made between the upstream and downstream participation
to GVC. Our core assumption is that a better participation of African countries
to GVC significantly improves the industrialization. Our main objective is to
determine the effects of the integration into GVC on the industrialization of African
countries. More specifically, we intend to evaluate the effects of the participation
and position in GVC (upstream and downstream) on the industrialization of those
countries.

The motivation of this study is manifold: first, on the logical level, the situation
of deindustrialization is a matter of concern, because industrialization is a key
determinant of economic emergence (Hugon & Marquez-Pereira, 2011). Given
the new paradigm in exchanges prescribing the integration into GVC, we find
it relevant to highlight their contribution to the industrialization of African
countries. Second, on the practical level, the study attempts to analyse the issue
from a new perspective, since the question is no more to examine the exchanges
considering finished products, but rather considering the level of the value-
added. By highlighting the role of GVC in the industrialization, this study will
contribute to the literature by examining the specific case of African countries.
Based on the findings of this study, we want to provide African decision-makers
with recommendations on the issues related to the content and composition of
the external trade.

We adopt a methodological approach in three steps to test our hypothesis. First, we
capture industrialization by means of a composite indicator that we constructed
usingits main determinants. Further, to measure the integration into GVC, we use the
participation and position indicator proposed by Wang et al. (2017b) which provides
a refined measure of total participation of a country in GVC. The sensitivity analysis
is performed using the upstream and downstream participation in GVC. Lastly, we
use recent estimation methodology based on the Generalized Method of Moments
(GMM) that is adapted to the analysis of panel data. More precisely, we estimate
a two-stage system GMM model. This approach allows controlling for potential
endogeneity problems and considers the specific country unobserved effects as well
asthe timeinvariant effects. Lastly, the empirical results will be submitted to various
robustness tests.
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The effects of integration into GVC: Findings from the
literature

In the new image of the globalization based on the integration into GVC, firms and
countries take place in the international trade through specialization in specific tasks
of GVC, rather than in goods and services. The effects of those GVC on industrialization
have been examined in many studies. It emerges from the literature that GVC affect
the industrialization directly and indirectly.

The direct effects of GVC on industrialization

The direct effects of GVC on industrialization can be positive or negative. Regarding
the negative effects, Altomone et al. (2012) claim that the participation into GVC
implies higher vulnerability to the demand induced by the global economic cycles.
According to Staritz (2011), this tendency is more pronounced in the upstream thanin
the downstream integration and persists in the developing countries, as the lead firms
pass on the uncertainties to small sub-contractors and their employees. Likewise,
GVC negatively affect industrialization following the risks linked to relocation and
investments. In case these transaction and production costs are higherin developing
countries than in industrial countries, the firms will decide either to repatriate the
part of production that was previously relocated (Cattaneo et al., 2013; Olney, 2013)
or to deal with producers or suppliers in other countries (Plank & Staritz, 2013). The
strong specialization in GVC is also the cause of that negative effect. Indeed, the
skills needed in some GVC cannot be used in other activities or employed to upgrade
in higher value chain (Kawakami & Sturgeon, 2011) Organisation for Economic Co-
operation and Development [OECD] et al., 2013).

Participation in GVC could also stimulate industrialization. Piermartini and
Rubinova (2014) show that, the integration into GVC open countries to trade
and foreign investment, which encourages the transfer of technologies and
knowledge. According to the WTO, those transfers are influenced in two ways by
the participation in GVC: first, the skills in production techniques are transferred
through the exchanges of intermediate products which create spillovers; second,
technology can also be transferred when foreign firms invest directly in the
economy of a country. According to Keller (2000), the spillovers are more important
when imports come from developed countries; for Acharya and Keller (2009) and
Blacklock and Gertler (2008), the imports of equipment goods, machinery and ICT
products also generate spillovers. Likewise, the integration to GVC allows firms to
get new capacities that stimulate up-grading. In this way, firms can gain a higher
sharein GVC and consequently improve their competitiveness (Gereffi et al., 2005;
Humphrey & Schmitz, 2002). The industrialization process can also be intensified
through the upgrading strategy, notably the “processes upgrading” (Maertens
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& Swinnen, 2014; Javorcik & Spatareanu, 2009; Schmitz & Knorringa, 2000 the
“functional upgrading” (IMF, 2013; Navas-Aleman, 2011; Gereffi & Memedovic,
2003), and the “inter-sectoral upgrading” (Draper & Lawrence., 2013; Giuliani et
al., 2005; Reardon & Berdegué, 2002).

The indirect effects of GVC on industrialization

Besides those direct effects, other studies show that GVC affect industrialization
indirectly through different transmission channels, notably: those linked to
development strategies (UNCTAD, 2015), conducive environment for business
(UNCTAD, 2013b), national capacities to produce (UNCTAD, 2013b), and environmental,
social, and governmental challenges (Kozul-Wright & Fortunato, 2012).

Regarding the first policy action, since GVC lead to specialization in activities
rather than in products and services, the subsidies intended to develop a vertically
integrated sector or the restrictions imposed to essential imports for export activities,
are inefficient (Milberg et al., 2014). The retention of foreign direct investment
(FDI) becomes a necessity. In this respect, the commercial and investment policies
can promote a conducive environment for investment by stimulating long-term
partnerships and collaboration between foreign and local firms, and by creating
a local group of secondary suppliers (UNCTAD, 2011,2013b). Beyond the retention
of foreign direct investments (FDI), the characteristics of the private sector in
developing countries, the prevailing entrepreneurial spirit in the local economy, and
the governance structure of GVC improve the industrialization level and development
(Gereffi, 2014, 2015; Gereffi et al., 2005; Farfan, 2005; Humphrey & Schmitz, 2002). For
example, the size of the firm is important to realize economies of scale and establish
relationships with lead firms worldwide, and its real capacities which determine the
potential of productivity growth and modernization to higher value-added activities
and more sophisticated products (Farfan, 2005).

By contrast, if asymmetries in power and skills are very pronounced in a value chain,
between lead firms and firmsin developing countries, the damage incurred by the latter
may be substantial. The lead firms in downstream activities can reduce the margin
of upstream firms due to imposition of trade restrictions, customs duties, and other
taxes. They also have the possibility to hamper the technological development and
the entry in downstream activities by limiting the transfer of skills and technologies
or by imposing standards in the commercial and investment agreements (Milberg &
Winkler, 2013). To overcome these challenges, developing countries can help local
firms in the negotiation of contracts with foreign firms, by encouraging long-term
contracts; for example, by supporting collective negotiations through the association
of producers, or by providing training in negotiation and drafting of contracts (Milberg
et al.,2014; UNCTAD, 2011, 2013b).
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Regarding the second policy action based on the creation and maintenance of a
conducive environment for business, UNCTAD (2013b) underscores the importance of
facilitating trade, for example, by rationalizing customs duties and port procedures,
encouraging investments through the rationalization of entry procedures and
creation of firms with foreign capital (registration, providing licenses, access to
land, personnel recruitment, and fiscal regime). Concerning the third action, linked
to the enhancement of national production capacities, several measures have been
identified: (i) the creation of groups and linkages to encourage competitiveness
through a good knowledge of competitors, suppliers, and clients; (ii) the support to
science and technology, to improve the quality of products and productivity, and the
design of an efficient framework of intellectual property to enhance the confidence of
lead firms in the use of advanced technologies; (iii) the creation of services dedicated
to the development of firms through specialized bodies and capacity enhancement
structures; (iv) the promotion of entrepreneurship through firm incubation centres,
training and support in capital-risk; and (v) the access of small and medium-sized
enterprises (SMEs) to finance in order to support the development of national
capacities and allow the SMEs to grow and reach a minimum volume of production.

The environmental, social, and governmental challenges constitute the fourth
channel. In this respect, the working conditions in firms participating in GVC have
been a matter of concern when the FDI are seeking cheap labour in countries having
relatively weak regulatory frameworks. Global value chains have even the ability to
facilitate the relocation of pollutant production processes in developing countries
(Kozul-Wright & Fortunato, 2012). In this respect, governmental policies of public
purchases can impose the respect of international labour standards, human rights,
and environment. Furthermore, the duty-free zones for export industry can help in
matters related to labour, to inform firms on appropriate regulations and provide
supporting services. Lastly, regarding good governance, some cases of repatriation of
part of profits by branches of foreign firms have been observed, leading to the inability
of government in hosting country to use the value-added in the country. The public
authorities have been setting up more and more restricting regulation frameworks
in the area, by inflicting fines and sanctions to breaching firms.

Industrialization in Africa: Some stylized facts

We first present a comparative evolution of industrialization in Africa and other regions
inthe world, and then we highlight the differences existing between the different sub-
regions in the African continent. It may be observed in Figure 1 that industrialization,
represented by the share of the industrial sector in GDP, registered a declining trend
between 1991 and 2017. However, this development is not unique to Africa, as the
other regions witnessed the same trend. We also observe that Africa is not the worst
ranked, because even though Africa is the worst performer compared to Asia and
Pacific, the performances realized in Africa are far better than those observed in
Europe and Latin America, and higher than the world average.
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Figure 1: Evolution of the industrialization in different regions of the world
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Source: Authors' own construction based on the World Development Indicators (WDI) database (World Bank, 2021).

Figure 2 presents a comparison in the development of the industrialization level (as
a percentage of the value-added of the manufacturing sector in GDP) between the
African sub-regions and the average level for the whole period. This development may
be subject to different interpretations. First, we observe that the general average of the
industrialization in Africa is relatively weak (exactly 26.9%). For most of those sub-regions,
thetrendisdeclining, thatis, the share of the industrialization has declined between 1996
and 2018, except for the Eastern Africa, which registered an upward trend (rising from
16.32% to 20.98 % in the same period). The Southern Africa is the most industrialized
sub-region. This development may be explained by the presence of South Africa which
is the engine of development, not only for that sub-region, but also for the continent.

Figure 2: Industrialization level between the different sub-regions
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Stylized facts on the participation of Africa in GVC

Two main facts may be highlighted. The first is that Africa integrates into GVC more
through downstream than upstream participation. The second refers to the different
developments observed in the specific sub-regions.

Figure 3 presents the upstream and downstream participation of the different African sub-
regionsin GVC. It shows that the downstream participation is stronger than the upstream
participation. More precisely, the foreign value-added in the exports of sub-Saharan African
(SSA) countries is lower than the value-added of those countries in the exports of other
countries. Thisis explained by the fact that Africa, which is endowed with abundant natural
resources, exports these natural resources more than it imports intermediate goods. In
the different sub-regions, it is the Southern African sub-region that has the strongest
upstream integration, with South Africa exhibiting the best score. Northern Africa has the
best downstream performance. Central Africa registers the least upstream integration,
while Eastern Africa exhibits the lowest performance for the downstream integration.

Figure 3: Upstream and downstream integration of African sub-regions in GVC
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Figure 4: Participation indicator of African sub-regions in GVC
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Figure 4 presents the participation indicator of the African sub-regions in GVC. This
indicator accounts for the upstream and downstream participation. It represents the
sum of foreign value-added in gross exports (upstream participation) and the local
value-added in the form of intermediate inputs in gross exports of other countries
(downstream participation). We note that Africa in general, and the sub-regions in
particular, have registered an increasing trend of this participation during the period
between 1996 and 2018. Northern Africa is ranking first in this participation, while
Eastern Africa exhibits the worst performance.

Concerning the dynamics of GVC indicators by country, Figure 5 shows an ascending
trend in general, even though it is not significant in several sub-regions or in the
included countries. As regards the participation in GVC, countries that recorded the
most significant performances between 1996 and 2018 are Egypt and South Africa,
with respective growth rates of 144.23% and 60.86%. Countries such as Cameroon
(30.8 %) and Nigeria (12.3%) recorded low progress, while Kenya registered a median
performance with a score of 45.27% during the same period.

Figure 5: The dynamics of GVC indicators in some countries (1996-2018)
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The visual inspection of the correlations (Figure 6) reveals the existence of a positive
relationship between the participationin GVC (participation indicatorin GVC) and the
industrialization (relative change of employment in the industrial sector) in Africa as
well as in the sub-regions. The interventions of this part of Africa in the international
process of goods production through the imports and exports of intermediate goods
contribute to the improvement of the structural transformation.

Figure 6: Correlations between industrialization and participation in GVC in SSA
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Conclusion and policy recommendations

The objective of this study was to evaluate the effects of integration of African countries
into GVC on industrialization. To this effect, we have specified an industrialization
equation that takes into count the characteristics of the continent. We have then
estimated that equation by the system GMM estimator and the following results were
obtained: the participation and position of African countries in GVC contribute positively
to industrialization in Africa. The imports of intermediate goods are instrumental in
having access to foreign machinery and technology, which stimulate local production.
Furthermore, the position in those chains that is limited to assembling activities would
also lead to significant industrial advancements. It was also found that the main
factors influencing the transmission of indirect effects of GVC to industrialization are
human and physical capital. The results obtained are stable as shown by the different
robustness check tests on different specifications related to the integration into GVC,
to the conception of a new participation index, and to sub-regional characteristics.

Based on these results, we make the following general policy recommendations:
African leaders should focus on a strong industrial development. This can be possible,
only with more skilled labour and a sizable investmentin infrastructures. On the other
hand, we make the following specific recommendations: following the observation
that the integration into GVC stimulates industrialization and knowing that almost
all African countries are weakly integrated into those GVCs, efforts should be made,
not only to enhance their participation, but also to improve their position. For the
resource-rich countries, actions should be taken to limit the exports of raw materials.
Actions to ensure initial transformation of those resources should be encouraged.
Countries that are weakly endowed with natural resources, in which industry is based
on products related to electrical components, mechanical, electronics, automobile,
and aeronautic should specialize more in these activities, and above all upgrade
from the activities of assembling components to the next stage of processing them.
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