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Preface

It is generally believed that the conditions that have limited Africa’s economic 
growth and development are partly due to structural failures and organizational 
weaknesses. Arguably, it is also believed that colonization, political instability, 
foreign interests, dependency and neo-liberalism are other factors that have 
impacted the slow pace of Africa’s regional development. Indeed, the slow pace of 
growth is also revealing a new set of developmental challenges in the region such 
as migration, brain drain, environmental degradation, regional conflicts, and 
peace and security issues, among others. The poor state of infrastructure services 
such as water, energy, food, housing, transportation and healthcare also adds to 
the growing complexity. Regional Development in Africa provides readers with a 
better understanding of the contemporary issues and challenges facing the African 
continent as a result of economic and social changes. It also provides insights on 
what needs to be done in order to put Africa back on the right development track.

The book starts with an introductory chapter (Section 1), which highlights some 
important reasons why we should care about Africa’s regional development 
(Chapter 1) and why regional development really matters. It addresses the issues 
of: energy and development; urbanization and development; food production, 
consumption and resource constraints; and intra-African migration, trade and 
economic development as the main issues plaguing Africa’s development trajectory. 

In section 2, industry, trade and investment dynamics in Africa is presented and 
discussed. This section starts off by highlighting (in chapter 2) the dynamics of 
trade and investment in South Africa and the link between Africa’s growth and the 
China-Africa investments (in chapter 3). Some specific cases on industrial practices 
and how they function on-the-ground are presented in chapters 4 and 5. This 
section closes (in chapter 6) by highlighting the need to reconsider the evidence for 
economic integration in West Africa. 

Section 3 delves into some salient issues around agricultural services and the 
water-energy-food nexus in Africa. In Chapter 7, the need for a decentralized water-
energy-food system to support development of local communities is presented 
and discussed. In Chapter 8, we discuss how the Word Trade Organization’s 
liberalization policy impacts on food security in West Africa. Chapter 9 highlights 
how conflicts, owing to resource scarcity in food production, impact Africa’s 
development, while Chapter 10 points out the role of international donors in 
aquaculture development in Africa. 

Section 4 provides some environmental and cultural dimensions to Africa’s 
regional development. In Chapter 11, the Zulu’s cultural views and practices on 
livestock productivity management are explored. Chapter 12 provides a gender 
analysis of youth unemployment in Cote d’Ivoire while some factors influencing 
entrepreneurship growth in Zimbabwe are presented in Chapter 13. This section 
concludes in Chapter 14 where development opportunities for Africa’s solid waste 
are presented. 
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Chapter 1

Regional Development in Africa: 
An Overview
Norbert Edomah

Abstract

This chapter introduces the various dimensions to regional development in 
Africa. It starts off by highlighting why regional development matters and the 
important components of the development process. It further highlights the 
regional dimension of Africa’s development in some important sectors, particularly 
the role of energy, urbanization, consumption, intra-African migration, and trade 
in Africa’s development process. The adverse effect of conflicts, protests, riots, and 
demonstrations in Africa’s development process resulting from issues of resource 
constraints and scarcity (of food, fuel, and water) was also addressed. It concludes 
by pointing out the challenges to development and the need for citizen participation 
in the development process.

Keywords: Africa, development, development policy, intra-regional trade,  
regional policies

1. Introduction: why regional development matters

Regional economic prosperity depends upon realizing the full economic poten-
tial of all sub-regions. The territorial approach to the issue of development needs 
to be a part of the strategic thinking of national and regional bodies. However, how 
do we make the regions more competitive while at the same time prevent further 
socio-economic discrepancies in countries and regions? Certainly, place-based 
development is crucial in accelerating regional growth which focuses on the people, 
their assets, opportunities and challenges. Indeed, understanding the process of 
development and how development is to occur is crucial in mapping out strategies 
to reach and attain set goals.

Arguably, the idea of development applies equally to all nations and regions. 
Some development indicators such as access to energy, healthcare, education 
and other social amenities are crucial to accelerate the development process. The 
Challenge Network argues that there are three dominant high-level elements that 
play a vital role in development of nations. These are [1]:

1. Assets and liabilities possessed by a society

2. Goals and values that society sets for itself

3. Internal rules by which a society operates.
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Assets and liabilities possessed by a society is the first of the elements underpin-
ning the development process. Society’s assets such as: natural resources, its people, 
productive capital, security, etc., has to be properly balanced with its corresponding 
liabilities such as: resource limits, local and foreign debts, dependent people, etc. 
The African region is endowed with a lot of natural assets that are yet to be fully 
harnessed. The natural and human assets of the African region far outweigh its 
liabilities.

Goals and values that society sets for itself is a crucial element in the develop-
ment process. Setting clear goals that is well articulated, understood, accepted and 
actively pursued with clear actions and backed by a general consensus is important. 
Setting unclear goals makes a society run the risk of either drifting towards the 
direction where market forces press it to go, or achieving those unclear set goals by 
accident. Setting unrealistic goals may often lead to a less happy end for that society. 
This is prevalent within the African region.

The third element underpinning the development of nations is the internal 
rules by which a society is governed. Development entails learning and managing 
increasing amounts of complexity that manifests itself in the forms of interconnec-
tions, options, information and resources. The internal rules of nations and regions 
guide its socio-economic and political growth. Indeed, societies which organize 
themselves for political and socio-economic growth develops, and those who are 
unable to do this do not.

With respect to the speed of development, institutions play a vital role implicitly 
through parliaments and embodied laws or explicitly through rules of everyday 
conduct and social engagement. Indeed, the sum of these structures is what is 
referred to as the ‘social capital’ of a society. It is difficult to change tacit institu-
tions in predictable ways. However, policy instruments can be used to alter formal 
institutions to achieve development outcomes.

Regional development policies should be mainly about integration of several 
sectoral policies that are often designed in a way that is not coherent. It is also about 
tailoring policies to the specific needs of different places. Indeed, focusing on 
increasing productivity will yield increased competitiveness which leads to growth 
that improves quality of life. The following sections now delve into some African 
sectoral dynamics and their role in accelerating regional development in Africa.

2. Energy and development in Africa

Access to modern energy is vital to ending poverty. Africa is at the epicenter of 
global energy poverty, specifically sub-Sahara Africa. The International Energy 
Agency (IEA) argues that about 650 million Africans do not have access to electric-
ity, which amounts to about two-thirds of the continent population [2]. Over 750 
million people in Africa still do not have access to clean cooking fuels, leading to 
a huge number of premature deaths each year resulting from emissions [3]. The 
energy sector in sub-Sahara Africa is not yet able to meet the needs and aspirations 
of its citizens [4].

The primary purpose of our energy systems is to enable economic growth and 
to improve better quality of life [5]. Energy poverty is one of Africa’s obstacles to 
progress, growth and economic development [6]. However, to accelerate regional 
development, three major factors are revolutionizing Africa’s electricity sector; 
increased consumer demand for energy, technological innovation and new business 
models to improve energy access. Consumers are demanding renewables and other 
alternative forms of energy to cater for their basic energy needs. New technologies, 
such as solar photovoltaic (solar PV) technologies, are changing ways of generating 
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power in Africa, and new business models are attracting and bringing public, 
private and donor investments into the energy sector.

In general, African countries are endowed with abundant renewable energy 
resources that can be increasingly harnessed [7]. The IEA argues that by 2040, 
renewables are expected to account for nearly 45% of all power generation capacity 
in the region, varying in scale from large to small hydropower dams, to mini and 
off-grid solutions in more remote areas [2].

Increasing access to electricity can turbocharge economic growth in the region, 
enabling a major push towards a more self-sustaining model of economic growth 
[8]. Indeed, this requires high-level political commitment to energy sector reforms 
with emphasis on building human capacity within the energy sector and strength-
ening policy/regulatory frameworks that leads to the emergence of more function-
ing energy markets.

3. Urbanization and development in Africa

Urbanization, beyond the cities and infrastructure, is more about the people. 
The United Nations argues that more than half of the global population now lives 
in urban areas, with a projected increase of 75% by 2050 [9]. Urban population in 
Africa hovers close to 500 million people and it is expected to double by 2040 [10]. 
Urbanization is vital to fighting poverty in the developing world. Africa has the 
opportunity to get urbanization right and to avoid mistakes made by other regions 
through effecting the right urbanization policies and growth strategies.

A challenge we find in Africa is that cities are developing while manufacturing 
is declining which poses a challenge on job availability. Another challenge we find 
in Africa is that cities are growing but population are sprawling, with population 
spread over kilometers which makes concentration, an important value of cities, 
not so effective. We have the opportunity in Africa to ensure that growth of cities is 
compact and efficient.

A lack of infrastructure density is another important factor affecting urbaniza-
tion in Africa. There are lots of opportunities for future infrastructure investments 
that would make cities work more effectively in small, medium-sized and large 
(mega) cities. Indeed, every dollar of investment counts so as to ensure that cities 
are more efficient, that they grow in a more compact manner.

With respect to pattern of urbanization and city development, it is observed that 
in most African cities, commercial and industrial land are not necessarily concen-
trated in city centers or in certain parts of the cities. The jobs are very dispersed 
around the cities. This presents an opportunity for cities to become more efficient 
with respect to the urban pattern of the cities. With respect to share of commer-
cial land, most African cities have a much lower percentage of commercial and 
industrial lands, with most having less than 7% of commercial and industrial land 
compared to other regions of the world [10]. Indeed, urbanization for most African 
cities would mean; developing cities with jobs, good housing policies and good 
transportation linkages that connect the housing and the jobs so that people are able 
to reach a large number of available jobs within a reasonable time.

4. Food production, consumption, and resource constraints in Africa

Food security in Africa is a vital part of development that needs to be addressed 
using a short, medium and long term approach. Sustainable agriculture and food 
security needs to be an important part of the policy dialog to secure a sustainable 
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growth path for Africa. Rising population and a rich diet that takes a lot more 
resources to produce than they used to are driving increased demand for food. 
Increasing food production is becoming increasingly difficult because rising food 
demand is happening simultaneously with increased energy bills. Rising food 
demand coupled with climate change issues are making food difficult to produce.

Science and technology can play a vital role in food production, particularly 
the development of technologies that will help farmers reach their full potential 
with respect to the amount of food they produce. Having improved quality seeds, 
fertilizers and better equipment designed for the African climate, soil, cultures and 
communities can help improve food production. Indeed, the need to develop locally 
appropriate solutions to local challenges is important to improving food production.

Food distribution is another challenge plaguing Africa. A large proportion of 
food produced either end up in the bins of are used as animal feeds. In Africa, we 
need not only to improve our food production but we need to stop wasting food. 
Globally, 25–35% of our food gets wasted in different ways. Food wastage is indeed 
an issue impacting on food scarcity which worsens the poverty challenge that leads 
to possible conflicts.

Figure 1 is a global chaos map which shows the number of deaths linked to food, 
fuel and water crises in 2008. The African continent was the most affected in that 
year. In Mali and Cote d’Ivoire, one death each was recorded as a result of unrest 
linked to water, fuel and food. In the same year, 60 and 51 deaths were recorded in 
Cameroon and Sudan as a result of riots and conflict linked to resource constraints. 
Egypt, Somalia and Tanzania also recorded 15, 5 and 8 deaths owing to riots, 
protests and conflicts linked to resource constraints (around food, fuel and water) 
in 2008.
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Global Chaos Map showing number of deaths linked to resource constraints arising from food, fuel and water 
crises in 2008.
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As with 2008 where most resource crises were experienced on the African 
continent, the case was no different in 2013 as shown in Figure 2. In 2013, Nigeria 
and South Africa recorded 2 and 1 death respectively linked to looting and pro-
tests. In Sudan, 30 related deaths resulting from demonstrations and protests were 
recorded that were linked to resource constraints. Egypt in the same year recorded 
7 deaths owing to demonstrations linked to resource constraints related to food, 
fuel and water.

5. Intra-African migration, trade, and economic development

The United Nations argues that intra-African migration has grown in recent 
years, from 15 million in 2000 to 25 million in 2017 [11]. Migration generates 
significant economic benefits for countries. Specific sector demands in destination 
countries create economic opportunities for men and women. Intra-African migra-
tion stimulates productivity in agriculture, construction, information technology 
and services sectors. This has contributed to destination countries’ GDP, particu-
larly countries such as Cote d’Ivoire, Ghana and South Africa.

Countries of origin benefit from increased intra-African trade. Migrants 
demand food products from their home countries, stimulating food export. 
Migrants’ remittances and other contributions from Africa’s diaspora also boost 
economic development in countries of origin. In 2016, total remittances accounted 
for 51% of private capital flow to Africa [11]. Indeed, women contribute as much as 
men with respect to remittances.

Ethiopian international migrants’ remittances are largely used for productive 
investments rather than consumption. About 40% of remittances are used for 
productive enterprise while about 33% are used for everyday consumption [11]. If 
better managed, intra-African migration could yield further benefits for migrants 
and countries since there is a huge potential contribution of migration to GDP per 
capita in Africa.

To better harness the opportunities that migration provides within the African 
continent, it is important for African governments to align migration, trade and 
investment policies to development objectives. It is also crucial to leverage remit-
tances and harness diaspora for productive investments in countries of origin. It 
is also important to adopt flexible labor policies to ease migrants’ mobility and 
integrate migrants to the labor markets while also allocating resources to address 
structural determinants of Africa’s socio-economic development.

6. Concluding thoughts

Development is often linked with economic prosperity. However, development 
is a much broader concept incorporating many aspects such as economics, resource 
distribution, culture, health, politics and questions of poverty, inequality and the 
way in which the world is structured. Prosperity is important but the question of 
who gets the prosperity and who has the potential for it is also vital.

A salient issue with regards development is the gender dimension. 
Historically, women have not participated in the process, design and manage-
ment of development in many regions. Women have not been involved, or rather 
permitted to participate, in designing policies for increasing literacy, economic 
resources and providing social services. The cost of major shifts in development 
policies have been borne by women, with women constituting a vast majority of 
the poor.
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Some important aspects to living better lives are better health policies, education 
and food which simply highlight the need for better incomes. Many global issues 
impede development. Weak and corrupt governments that are incapable of deliver-
ing the kind of services needed for development constitute a major challenge. Many 
countries have suffered, or are suffering, from internal wars and conflicts which 
constitute immerse problems for development because people’s livelihoods are 
interrupted and government cannot provide essential services to aid development. 
Indeed, development can go badly if it is done the corrupt way and some develop-
ment have very bad environmental consequences.

The most pressing development concerns are situations where decisions are 
made by small elite, fostering development that is not democratic. This yields a 
development that is for the people, but not by the people. This calls for a need for 
citizen participation in the development process.
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Chapter 2

Trade and Investment
in South Africa
Garebangwe Victoria Mabe-Madisa

Abstract

A strong and sustained economic growth emanating from trade and investment
is needed to confront the challenges of unemployment and poverty. The mining
sector is not performing as well as it used to, in South Africa. Reliance on minerals
for production has its challenges, for example, being interrupted by strikes,
resulting in nonproduction. To fill this gap, using a vector error correction
approach, the influence of oil and exchange rate on foreign direct investment (FDI)
using quarterly data from January 2008 to January 2017 is investigated. The results
for the Johansen approach show that the variables are cointegrated and that there is
one cointegrating equation. The long-run cointegration equation shows that oil
price and exchange rate have a negative long-run relationship with FDI. The
country should continue to focus on policies aimed at strengthening its exchange
rate and stabilizing oil prices.

Keywords: trade, investment, exchange rate, oil price, foreign trade investments

1. Introduction

Trade involves the transfer of goods or services from one person or entity to
another, in exchange for money. A system or network that allows trade is called a
market. There are two types of trade, namely, retail trade and wholesale trade.
Retail trade involves the sale of goods from a very fixed location such as a store, in
small or lots, to a purchaser, while wholesale trade is defined as traffic in goods
that are sold as merchandise to industrial, commercial, institutional or to other
wholesalers.

Investment is defined as the current commitment of resources in order to
achieve later benefits. If resources and benefits take the form of money, investment
is the present commitment of money for the purpose of receiving money later. In
some cases, such as the purchase of a bank certificate of deposit, the amount of
money to be obtained later is known. However, in most situations, the amount of
money to be obtained later is uncertain [1].

In a report which was recently released by Statistics South Africa [2], under the
“Environmental Economic Accounts Compendium”, it was estimated that the
country has 239 years of platinum-group metals (PGMs) reserves, while coal has
118 years of reserves available, and that there are only 38 years with regard to the
amount of gold resources remaining [3]. The report also indicated that in the
mining industry, gold was once the biggest employer; however, this all changed in
the year 2006 when PGMs took the lead [4].
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PGMs are made up of six essential metals, namely, platinum, palladium,
osmium, ruthenium and iridium. These are considered to be the important raw
materials. PGMs play a significant role in the manufacturing process as they are
used in commercial applications and the production of different technologies such
as computer hard drives, monitors and medical tools and are also used in industrial
processes. PGMs are said to also play a huge role in the automotive sector [5].

PGMs contribute greatly to South Africa’s mining production. It has been seen
over the years that the performance of PGMs has either a positive or negative effect
on the performance of other minerals and mining production as a whole. A decline
in the production of PGMs has led to the increase in the production of other
commodities and vice versa.

It is evident that in South Africa, there is a tendency of over-reliance on certain
minerals, such as PGMs, and as a result, this leads to other minerals not performing
as well as they should. The mining in South Africa is not performing as well as it
used to many years ago; however, it is still considered to be the country’s most
important employer. It was reported that in the year 2007, the mining sector
employed 493,000 workers [6]. In South Africa, the well-known minerals that are
mined include platinum, gold, coal and iron ore. South Africa is commonly known
for its commodities. However, according to a recent mining report, the PGM
industry has the largest number of employees, and this is followed by the gold and
coal industries [2]. It is evident that gold production is not performing as well as it
used to when mining practices began.

Disruptions or unforeseen situations such as industrial actions or strikes nega-
tively impact industries such as the mining industries. An example of this was in the
year 2014 when the South African mining production decreased, and this was
caused by strikes which occurred in the sector. According to Stats SA [3], the
decline in mining production was mainly caused by the decline in PGMs as a result
of strike. The industrial action lasted slightly 5 months during that year.

Since over-reliance on PGMs has adverse results from instability, investigation
of the determinants of foreign direct investment (FDI) in growing the economy is
important. Investigating the drivers of FDIs will help the country or investors in
monetary gain by making informed decisions.

FDI can be explained as when an organization or individual in a particular
country is interested in another country’s business, either building up business
operations or procuring business resources in another country, for example, pro-
prietorship or controlling enthusiasm for an outside organization. FDI includes
capital streams starting from one country to another, conceding broad proprietor-
ship stakes in local organizations and resources. Foreign investment signifies that
foreigners have a significant role in the administration of a certain country as part of
their investment. In simple terms, it can be said that foreign direct investment is a
major form of international capital transfer.

Over the previous decade, developing countries around the globe encountered
generous development in their economies, with considerably faster development in
global exchanges, particularly in the type of FDI. The net offer FDI of world gross
domestic product (GDP) has developed more than five times in both the 1990s and
the early twenty-first century, making the results and causes of FDI and monetary
development a subject of regularly developing intrigue [7].

According to [8] gold, oil and the exchange rate have received much attention
recently from investors, traders, policymakers and producers, partly because of the
recent flare up in their prices, increases in their economic uses and synchronization
of their movements. Their relationships have even attracted the attention of lay
persons.
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Policymakers have frequently discussed the link between oil prices and
exchange rates in recent years, particularly the idea that an appreciation of the US
dollar triggers a dip in oil prices [9]. Empirical research is not so clear on the
direction of causation, as there is evidence for bidirectional causality. For example,
some studies find that an increase in the real oil price actually results in a real
appreciation of the US dollar, while others show that a nominal appreciation of the
US dollar triggers decreases in the oil price.

The reverse relationship between the value of US dollar and that of gold is one of
the most discussed about relationships in currency markets, and most of the inter-
national transactions take place in dollar equivalent. The major reason behind the
relationship of gold and USD/INR exchange rate is that gold is used as a hedge
against the adverse exchange value of dollar. As the dollar’s exchange value
decreases, it takes more dollars to buy gold, which increases the value of gold. The
value of dollar can be at a potential risk of fluctuation through various factors like
shifts in monetary policy, international trade, etc., but the value of yellow metal is
largely determined by supply and demand, without interference from shifts in
monetary and corporate policies. Therefore, there is a need to investigate the influ-
ence of exchange rate and oil on attracting FDI.

The previously mentioned information demonstrates that in supreme terms,
South Africa’s appeal has improved; however, in contrast with other developing
countries, South Africa has not been attracting FDI. The question at hand then is
“what method can South Africa use to draw more FDI?” This is a very important
question, in light of the fact that FDI can play a major role in the continent’s
development. FDI can fortify household speculation, encourage innovation
exchange, make business, advance fares and, most importantly, produce financial
growth. The part of FDI as a wellspring of wealth is especially critical in South
Africa, in a setting where net official development assistance (ODA) to the country
declines.

To fill the gap identified, this chapter seeks to understand the nature of the
relationship between FDI, oil price and exchange rate in order to investigate the
determinants of FDI for South Africa. It investigates the drivers of FDI using the
vector error correction model (VECM) approach. There is a need for knowledge
dissemination and culture change to enable innovation and collective problem-
solving, only then will the investment flow with the creation of sustainable
employment and economic growth.

This chapter is organized as follows: Section 2 discusses related works. Section 3
discusses the research methodology, while Section 4 discusses the analysis and
results. The conclusion and recommendations are discussed in Section 5.

2. Related works

2.1 Mining production and sales

The South African mining sector has contributed positively to the country’s
economy, specifically impacting the increase in employment and GDP through
trade. The mining industry has played an important role in the contribution to
civilization and human existence [10]. Mining is considered to be the second earliest
human endeavour, while agriculture is considered the first. To date, these two
industries have continued to play an important role in the economy since the
beginning of civilization [10]. Mining is not and has not always been the only major
contributor to the economy as the manufacturing industry was considered to be the

15

Trade and Investment in South Africa
DOI: http://dx.doi.org/10.5772/intechopen.87186



PGMs are made up of six essential metals, namely, platinum, palladium,
osmium, ruthenium and iridium. These are considered to be the important raw
materials. PGMs play a significant role in the manufacturing process as they are
used in commercial applications and the production of different technologies such
as computer hard drives, monitors and medical tools and are also used in industrial
processes. PGMs are said to also play a huge role in the automotive sector [5].

PGMs contribute greatly to South Africa’s mining production. It has been seen
over the years that the performance of PGMs has either a positive or negative effect
on the performance of other minerals and mining production as a whole. A decline
in the production of PGMs has led to the increase in the production of other
commodities and vice versa.

It is evident that in South Africa, there is a tendency of over-reliance on certain
minerals, such as PGMs, and as a result, this leads to other minerals not performing
as well as they should. The mining in South Africa is not performing as well as it
used to many years ago; however, it is still considered to be the country’s most
important employer. It was reported that in the year 2007, the mining sector
employed 493,000 workers [6]. In South Africa, the well-known minerals that are
mined include platinum, gold, coal and iron ore. South Africa is commonly known
for its commodities. However, according to a recent mining report, the PGM
industry has the largest number of employees, and this is followed by the gold and
coal industries [2]. It is evident that gold production is not performing as well as it
used to when mining practices began.

Disruptions or unforeseen situations such as industrial actions or strikes nega-
tively impact industries such as the mining industries. An example of this was in the
year 2014 when the South African mining production decreased, and this was
caused by strikes which occurred in the sector. According to Stats SA [3], the
decline in mining production was mainly caused by the decline in PGMs as a result
of strike. The industrial action lasted slightly 5 months during that year.

Since over-reliance on PGMs has adverse results from instability, investigation
of the determinants of foreign direct investment (FDI) in growing the economy is
important. Investigating the drivers of FDIs will help the country or investors in
monetary gain by making informed decisions.

FDI can be explained as when an organization or individual in a particular
country is interested in another country’s business, either building up business
operations or procuring business resources in another country, for example, pro-
prietorship or controlling enthusiasm for an outside organization. FDI includes
capital streams starting from one country to another, conceding broad proprietor-
ship stakes in local organizations and resources. Foreign investment signifies that
foreigners have a significant role in the administration of a certain country as part of
their investment. In simple terms, it can be said that foreign direct investment is a
major form of international capital transfer.

Over the previous decade, developing countries around the globe encountered
generous development in their economies, with considerably faster development in
global exchanges, particularly in the type of FDI. The net offer FDI of world gross
domestic product (GDP) has developed more than five times in both the 1990s and
the early twenty-first century, making the results and causes of FDI and monetary
development a subject of regularly developing intrigue [7].

According to [8] gold, oil and the exchange rate have received much attention
recently from investors, traders, policymakers and producers, partly because of the
recent flare up in their prices, increases in their economic uses and synchronization
of their movements. Their relationships have even attracted the attention of lay
persons.

14

Regional Development in Africa

Policymakers have frequently discussed the link between oil prices and
exchange rates in recent years, particularly the idea that an appreciation of the US
dollar triggers a dip in oil prices [9]. Empirical research is not so clear on the
direction of causation, as there is evidence for bidirectional causality. For example,
some studies find that an increase in the real oil price actually results in a real
appreciation of the US dollar, while others show that a nominal appreciation of the
US dollar triggers decreases in the oil price.

The reverse relationship between the value of US dollar and that of gold is one of
the most discussed about relationships in currency markets, and most of the inter-
national transactions take place in dollar equivalent. The major reason behind the
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against the adverse exchange value of dollar. As the dollar’s exchange value
decreases, it takes more dollars to buy gold, which increases the value of gold. The
value of dollar can be at a potential risk of fluctuation through various factors like
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largely determined by supply and demand, without interference from shifts in
monetary and corporate policies. Therefore, there is a need to investigate the influ-
ence of exchange rate and oil on attracting FDI.
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countries, South Africa has not been attracting FDI. The question at hand then is
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development. FDI can fortify household speculation, encourage innovation
exchange, make business, advance fares and, most importantly, produce financial
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To fill the gap identified, this chapter seeks to understand the nature of the
relationship between FDI, oil price and exchange rate in order to investigate the
determinants of FDI for South Africa. It investigates the drivers of FDI using the
vector error correction model (VECM) approach. There is a need for knowledge
dissemination and culture change to enable innovation and collective problem-
solving, only then will the investment flow with the creation of sustainable
employment and economic growth.

This chapter is organized as follows: Section 2 discusses related works. Section 3
discusses the research methodology, while Section 4 discusses the analysis and
results. The conclusion and recommendations are discussed in Section 5.

2. Related works

2.1 Mining production and sales

The South African mining sector has contributed positively to the country’s
economy, specifically impacting the increase in employment and GDP through
trade. The mining industry has played an important role in the contribution to
civilization and human existence [10]. Mining is considered to be the second earliest
human endeavour, while agriculture is considered the first. To date, these two
industries have continued to play an important role in the economy since the
beginning of civilization [10]. Mining is not and has not always been the only major
contributor to the economy as the manufacturing industry was considered to be the
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largest in the year 1980, making the mining industry the second largest industry,
followed by agriculture [3].

Mining practices in South Africa began about 165 years ago. It started with the
discovery of diamond followed by that of gold a few years later. These two discov-
eries played a significant role in the growth of the South African economy.
According to [2], the 1970s are best remembered as the decade in which the South
African mining sector greatly influenced the economy and employment. The con-
tribution to the economic production reached its peak in the year 1980, and in 1987
the mining industry employed more than 760,000 individuals [2].

2.2 Retail sales

Retail sales are sales of finished goods and services sold to either consumers or
businesses. Fluctuations in retail sales are a matter of concern for businessmen and
businesswomen, investors and policymakers [11].

According to [12], aggregate retail sales are a summative measure of sales of
retail goods over a stated period of time, typically grounded on a data sampling that
is extrapolated to model the entire retail sales of a country. Evaluating consumer
demands for finished goods, aggregate retail sales help measure the pulse of an
economy and its estimated path towards growth [12]. Similarly, to other various
economic time series, South Africa’s aggregate retail sales have a strong trend and
seasonal patterns. Modelling and forecasting these patterns have been a long-
standing issue in time series.

According to [13], several years ago, worldwide, participants (buyers and
sellers) were individual retail investors and institutions such as banks, insurance
companies and hedge funds and also publicly traded corporations trading in their
own shares. Investors such as wealthy businessmen were market participants. Pre-
viously, markets became more “institutionalized”. Buyers and sellers were institu-
tions such as insurance companies, mutual funds, index funds, investor groups,
banks and various other financial institutions.

Presently, participants in the stock market array from small individual stock inves-
tors to large hedge fund trader. Their orders regularly end up with a professional at the
stock exchange, who completes the order. Most stocks are traded at the exchanges, for
example, the Johannesburg Stock Exchange (JSE), which are places where participants
decide on a price. The key objective of a stock exchange is to simplify the exchange of
securities between participants, thus providing a marketplace.

2.3 Food and beverage sales

The food and beverage sector is a critical sector of the South African economy, as
indicated by [14]. It represents 18% of assembling deals (sustenance (13.5%) and
drinks (4.4%)) and 17% of gross esteem including the assembling segment and
utilizes around 230,000 workers in 2009 [3]. The area is a piece of the nourishment
business esteem chain, which comprises of cultivating and the generation of crude
farming produce; preparing of crude horticultural wares; fabricating, changing the
crude and handled delivery into completed or prepared wares; wholesalers and
retailers of the completed items; and buyers.

The South African food and beverage sector concentrates on the third connec-
tion in the chain beneath and changes through mechanical procedures and agrarian
wares into semi-handled or completely prepared nourishment fixings or items. In
spite of the fact that there are up- and downstream interdependencies, the nour-
ishment and drinks fabricating part contrasts from the essential horticulture seg-
ment through its unpredictability, utilization of capital-concentrated innovation
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and forms and the substantial number of providers, merchants and directs engaged
with taking the items to business sectors.

As indicated by the arrangement of monetary exercises in South Africa, the food
and beverage sector incorporates the assembling of sustenance items and refresh-
ments, be that as it may, as opposed to the training in most different nations, it
prohibits the tobacco-producing area, which is incorporated in the rural division. As
indicated by [15], the food and beverage sector is critical in South Africa on account
of its high level of forward and in reverse linkages with different enterprises, which
enables it to assume an imperative part in quickening monetary action. The food
and beverages sector is suited to South Africa’s creating nation qualities because
handling plants are not generally scale-reliant and little operations might be as
monetarily productive as bigger plants, subsequently promising the cooperation of
small, medium and microenterprises (SMMEs) in specialty markets [16].

2.4 The banks’ stock prices

Stock prices are share prices of several numbers of saleable stock of a company.
Stock prices are sold and bought to improve the credibility of a company so that
investors can come into the company and invest. In addition, selling stock helps the
company grow. An empirical study that was done by [17] says that the stock price
index is an indicator for reference issued by the financial service institutions that
show change in the stock market. The researcher continues to say that it mainly
denotes the general trend of stock price and the change range for the market so that
it provides investors with real-time movement of the stock market.

2.5 Foreign direct investments

In 1970 (the first year for which FDI information was accessible), the aggregate
sum of FDI inflows in Africa was $1.26 billion, and it rose to $55.04 billion in
40 years. This means that from 1970 to 2010, FDI inflows expanded by 4.268%
which is a commendable achievement. Nonetheless, for a decent appraisal of the
circumstance, it is smarter to put Africa’s achievement into a relative point of view.
The picture painted here is extraordinary. In 1970, Africa’s offer in the worldwide
FDI inflows was 9.5% dropping to 4.4% 40 years later. Similarly, the offer of Africa
in building up the nation’s FDI inflows was 32.8% in 1970, dropping to 9.6%
40 years later. As per information from the [18] World Bank’s 2014 World Devel-
opment Indicators, Africa’s normal net official development assistance as a level of
gross national salary decreased from 5.3% in 2005 to 4.2% 3 years later and later
decayed to 3.3% in 2012. Africa and other developing regions are probably going to
keep accepting less ODA, because of monetary challenges, which restrain numerous
Western benefactor nations to give improvement help to developing nations. Africa
gets less ODA, while its requirement for advancement financings stays very large.
In reality, it has been evaluated that about $186 billion will be required every year to
back Africa’s post-2015 advancement motivation [19]. Accordingly, Africa needs to
discover elective assets for financing its improvement, and FDI is an essential
alternative. The uplifting news for Africa is that, over the previous years, the
continent has been one of the quickest developing regions on the planet, which
makes it one of the potential outskirt markets. This builds financial specialists’
interests in Africa. On the other hand, FDI streams will not consequently appear,
and efforts should be made to change the potential into real FDI streams to Africa.
[20] emphasize that literature suggests the emergence of policy and non-policy
factors as determinants of FDI. The non-policy factors in determining the determi-
nants of FDI would include market size, distance factor proportions and political
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and monetary dependability. The policy factors in determining the determinants of
FDI would include openness to trade, product market regulation, labour market
arrangements, corporate tax rates and infrastructural developments [20].

3. Materials and methods

The data employs quarterly data in all the variables and was sourced from the
South African Reserve Bank (SARB). The variables studied are foreign direct
investment, exchange rate (EXRATE) and crude oil price (OIL). FDI was used as a
dependent variable, while EXRATE and OIL were used as independent variables.
Monthly data on these commodities’spot prices cover a 5-year period, from January
2008 to January 2017. E-Views 8 software was used to run the specified models. The
table below shows the descriptive statistics of the data (Table 1).

The augmented Dickey-Fuller (ADF) test was used to test for a unit root
(nonstationary) in the series and to determine the order of integration in the vari-
ables. The optimal lag length which removes serial correlation in the residuals as
well as determines the deterministic trend for the vector autoregression (VAR)
model was determined in order to apply the Johansen test for cointegration analysis.
The Johansen test has two likelihood ratio tests of significance, trace test and
maximum eigenvalue test. For choosing the lag order for the VAR, the lag selection
criteria approach was applied. The vector error correction model approach was used
to evaluate the short-term properties of the time series. Adequacy of the model was
tested by performing diagnostic and stability tests.

The coefficients obtained from the estimation of the VAR model may not be
proper to interpret directly. Hence, both impulse response functions and the vari-
ance decomposition were used. Impulse response functions are used to trace out the
dynamic interaction among variables. It shows the dynamic response of all the
variables in the system to a shock or innovation in each variable. In other words, it
focuses more on the increase or decrease in trend rather than the actual value of the
variable. On the other hand, variance decomposition is used to detect the causal
relationships among the variables. It shows the extent to which a variable is
explained by the innovations or shocks in all the variables in the system.

EXRATE FDI OIL

Mean 745.3667 783,438.3 50.76139

Median 713.8900 611585.0 38.3200

Maximum 1542.240 2,069,790 132.1500

Minimum 304.7764 36,334.00 10.27000

Std. dev 289.8703 651,751.2 34.90964

Skewness 0.737866 0.592239 0.713470

Kurtosis 3.301539 2.085011 2.173178

Jarque-Bera 9.169366 9.054111 10.99249

Probability 0.010207 0.010812 0.004102

Sum 72,300.57 75,993,515 4923.855

Sum sq. dev 8,066,380 4.08E + 13 116993.6

Observations 97 97 97

Table 1.
Descriptive statistics.
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3.1 Model specification

The model below will be generated by FDI being the dependent variable and oil
and exchange rate being independent variables.

This can be written as follows:

FDIQ ¼ f EXRATEQ ;OILQ
� �

(1)

where
FDIQ ¼ foreign direct investment in quarter Q
EXRATEQ= exchange rate in quarter Q
OILQ= oil price in quarter Q

4. Analysis and findings

4.1 Results

A stationery time series is defined as a series with constant mean, constant
variance and constant auto-variance for each lag. A unit root test examines whether
the time series variables are nonstationary. If there are unit roots (nonstationary) in
the series, a series of successive differences can change it into a stationary one.
Figures 1 and 2 depict the exchange rate processes. This is to show how
nonstationary and stationary processes look like.

After differencing, there exists a stationary linear combination of nonstationary
random variables; the variables combined are said to be cointegrated. When two or
more variables move together for a long period of time, we say they are
cointegrated. The ADF test was used to investigate the order of integration. This test
is important in determining whether cointegration methods can be applied to study
the long-run relationship between the variables. The variables in this study are
integrated to the same order. In order to examine the impact of oil price and the
exchange rate on FDI, the VAR model was used. A selection is done using a maxi-
mum of four lags.

Figure 1.
Exchange rate.
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Correlation in statistics is defined as the relationship between variables. It is
explained by numbers ranging between �1 and 1, called correlation coefficients.
The pare-wise correlation is shown in Table 2, which shows that FDI was correlated
with all the variables and that there was no specific variable that was correlated with
all the variables. With this information, we can conclude that there is a less chance
of multicollinearity being a problem.

According to the trace and maximum eigenvalue test for cointegration, the null
hypothesis for at least one cointegration equation was accepted, concluding that
there is one cointegration vector and that there is one significant long-run relation-
ship between variables. From both the Johansen’s trace and maximum eigenvalue
tests, the results showed that the variables (EXRATE, OIL and FDI) could either
have a short- or long-run relationship.

If the variables are cointegrated, the residuals from estimated regression can be
used to estimate error correction model so that the short- and long-run effects of the
variables can be analysed; VECM was used to analyse these results. Tables 3 and 4
depict these analyses.

The long-run relationship is shown in the equation below:

FDI ¼ 888851:1� 1491:34EXRATE� 10923:00OIL… (2)

The equation above shows that EXRATE and OIL have a negative long-run
relationship with FDI, which can be interpreted by saying that a unit increase in
EXRATE and OIL results in a decrease in FDI.

Figure 2.
Differenced exchange rate.

FDI EXRATE OIL

FDI 1 0.808648 0.718984

EXRATE 0.808648 1 0.378294

OIL 0.718984 0.378294 1

Table 2.
Pair-wise correlation results.
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Table 3.
Vector error correction estimates.

21

Trade and Investment in South Africa
DOI: http://dx.doi.org/10.5772/intechopen.87186



Correlation in statistics is defined as the relationship between variables. It is
explained by numbers ranging between �1 and 1, called correlation coefficients.
The pare-wise correlation is shown in Table 2, which shows that FDI was correlated
with all the variables and that there was no specific variable that was correlated with
all the variables. With this information, we can conclude that there is a less chance
of multicollinearity being a problem.

According to the trace and maximum eigenvalue test for cointegration, the null
hypothesis for at least one cointegration equation was accepted, concluding that
there is one cointegration vector and that there is one significant long-run relation-
ship between variables. From both the Johansen’s trace and maximum eigenvalue
tests, the results showed that the variables (EXRATE, OIL and FDI) could either
have a short- or long-run relationship.

If the variables are cointegrated, the residuals from estimated regression can be
used to estimate error correction model so that the short- and long-run effects of the
variables can be analysed; VECM was used to analyse these results. Tables 3 and 4
depict these analyses.

The long-run relationship is shown in the equation below:

FDI ¼ 888851:1� 1491:34EXRATE� 10923:00OIL… (2)

The equation above shows that EXRATE and OIL have a negative long-run
relationship with FDI, which can be interpreted by saying that a unit increase in
EXRATE and OIL results in a decrease in FDI.

Figure 2.
Differenced exchange rate.

FDI EXRATE OIL

FDI 1 0.808648 0.718984

EXRATE 0.808648 1 0.378294

OIL 0.718984 0.378294 1

Table 2.
Pair-wise correlation results.
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Table 3.
Vector error correction estimates.
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The vector error correction equation is given as

ΔFDI ¼ �0:0225� ðFDIt�1 � 1491:3433� EXRATEt�1 � 10923:0039� OILt�1

þ888851:0584Þ þ 0:8878� ΔFDIt�1 þ 1:0943� ΔEXRATEt�1

þ208:6206� ΔOILt�1 þ 2744:589

(3)

where FDIt�1 � 1491:3433� EXRATEt�1 � 10923:0039� OILt�1þð
888851:0584Þ is the error correction term.

4.2 Summary

To reiterate, South Africa’s appeal has improved; however, in contrast with
other developing countries, South Africa has not been attracting FDI. The question
at hand was “what method can South Africa use to draw more FDI?” This is a very
important question, in light of the fact that FDI can play a major role in the
continent’s development. FDI can fortify household speculation, encourage innova-
tion exchange, make business, advance fares and, most importantly, produce
financial growth. The part of FDI as a wellspring of wealth is especially critical in
South Africa, in a setting where net official development assistance to the country
declines.

This section analysed FDI and its determinants. The descriptive statistics showed
that the mean values of the variables are all positive, ranging from 50.762 to
783,438.3, with oil price being the lowest and FDI being the highest. This can be
interpreted by saying that South Africa has experienced more FDI inflows over the
years understudy.

Table 4.
Vector error correction model coefficients.
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For stationarity tests, the ADF and PP test were used. The PP test showed that
variables used are I(1). The pair-wise correlation showed that FDI was correlated
with all the variables and that there were no specific variables that were correlated
with all the variables, concluding that there is less chance of multicollinearity. The
vector error correction estimates showed that the variables EXRATE and OILð Þ
have a negative long-run relationship with FDI. All explanatory variables were
statistically significant in explaining FDI since they have absolute t-values above 2.

According to the trace and maximum eigenvalue test for cointegration, the null
hypothesis for at least one cointegration equation was accepted, concluding that
there is one cointegration vector and that there is one significant long-run relation-
ship between variables.

The long-run relationship is shown in the Eq. (2).
The equation above shows that EXCHANGE and OIL have a negative long-run

relationship with FDI, which can be interpreted by saying that a unit increase in
EXRATE and OIL results in a decrease in FDI.

5. Conclusion and recommendations

The results show that exchange rate is an important variable in determining FDI
inflows into South Africa as it was highly correlated with FDI. Among other things,
this suggests that South Africa needs to reduce inflation rates because if inflation is
lower than competing countries, South Africa’s goods will become attractive and the
demand will rise. Also, the country needs to increase interest rates as this would
attract hot money flow, which occurs when banks and financial institutions move
money to other countries to get a better rate of return on savings. The empirical
results also suggested that oil is another important factor in determining FDI
inflows as it was also highly correlated with FDI. The study showed that the country
should continue focusing on policies aimed at strengthening its exchange rate and
stabilizing oil prices.

What is pertinent to the picture painted above is that economic growth in the
country will continue to be stifled if the urgent need to enhance economic growth is
not taken into consideration. We have to come up with the methods on how to save
our economy.
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Chapter 3

China-Africa Investments and
Economic Growth in Africa
Isaac Abekah-Koomson and Nwaba Eugene Chinweokwu

Abstract

China-Africa’s economic cooperation has existed for decades. In this chapter, we
observed the significance of China’s FDI on economic growth, using two decades of
FDI data. In the last decades, the economic growth of Africa has been impressive
despite recurrent structural and technical issues. China’s FDI stock relative to other
economies has been growing, rapidly. How does it affect the performance of key
macroeconomic indicators, particularly unemployment and export? Using the
Pesaran Autoregressive Distributive lag (ARDL) model, there was a negative
growth link between China’s FDI to Africa and growth. However, the impacts of
US FDI to Africa, China Export, and Imports from Africa were insignificant. The
long-run effect of World FDI inflow to Africa reported a positive effect on growth.
There was no evidence of Okun’s law as unemployment increases with growth. For
the Granger causality test, all macroeconomic indicators reported a uni-directional
link with economic growth, except human capital and unemployment. It is
recommended to shift FDI resources toward promoting labor-intensive programs
because it has high employability compared to capital intensive programs. Pursuing
the Pull Growth Model (PGM) technique will pull enough funds to support the
growth of infrastructures and technical capacity development in the region.

Keywords: China, Africa, foreign direct investment (FDI), economic growth,
macro-economic policy

1. Introduction

As the global economy expands, market activities grow and become more
complex leading to product heterogeneity. Product heterogeneity increases the pace
of competition which then leads to scarcity of resources. Partnerships become an
official platform where economies cooperate mutually to boost trade and facilitate
the flow of economic resources under less stringent rules. Non-partners are
exempted from the rules and are made to go through all the complexities in trade
and resource transfer.

Therefore, cooperations are developed to favor partners within a group. Strong
economies help the weaker ones with favorable economic packages to sustain the
partnership. China is a key player in partnership agreements. It has several eco-
nomic engagements with both developed and less developed economies. It connects
with Africa through what is known as the Forum on China-Africa Cooperation
(FOCAC). FOCAC was established in 2000. Since it developments, several eco-
nomic packages and investment programs have been developed to boost trade and
infrastructural development in the region.
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FOCAC was not the first economic cooperation China has had with Africa.
The long-standing friendship between China and Africa can be traced 600 years ago
via the legendary expeditions of Chinese navigator Zheng He, whose fleet reached
the East African shores four times. In the 1960s, China developed the TAZARA
Railway line between Tanzania and Zambia, which served as a monument of what
the two regions can achieve together. The cooperation did not progress further
until the mid-1900s [1]. FOCAC is the most successful cooperation China has ever
had with Africa.

The FOCAC has supported many growth initiatives in Africa, the latest project
being “China One Belt Road or Maritime silk road initiatives,” connecting Africa
with railway and shipping link to major markets in the Middle East and Central
Asia. Despite other interests, it is believed that China is much focused on developing
infrastructural systems in Africa through the provision of loans and financial invest-
ment, hence a preferred partner for most African economies. Currently, China’s
investments are found in at least 46 countries in the region under different invest-
ment portfolios [2]. At least 2200 Chinese enterprises, both private and state-owned,
are operating in Africa [3]. China’s social program launched in 2013 has developed
hundreds of educational projects, medical institutions, anti-malarial centers, and
agricultural technologies [4]. China’s banks, notably the People’s Bank of China, the
China Development Bank, and the Export-Import Bank of China (Exim Bank of
China), have financed large-scale investment projects in Africa.

In addition to financing projects in Africa, China is also interested in sustaining
its industrial program in the mainland. It has a strong manufacturing sector and a
wider market share (both domestic and international), which requires constant
resource and commodity supplies to sustain activities and supply its partners. With
such a wider market share, China is scared of losing its activities because of the
resource or commodity gap. It cannot have a sustainable operation without
partnering with other resource-rich economies, hence cooperating with Africa. On
the one hand, China’s domestic resource and commodity capacities are currently
under pressure because of higher demands. Africa, on the other hand, has vast
resource and commodity potentials yet in a less industrialized zone. It has an
emerging industrial sector facing infrastructural, technical, and funding challenges.
The economy of China, however, is stronger in that sector, hence a good reason for
a mutual partnership. China’s technical competencies and industrial experiences can
help Africa to build an effective industrial economy, while African resources and
commodity potential can help sustain China’s manufacturing sectors.

At this moment, China is well positioned to grow favorably. It has a large
domestic and international market (due to growing population), efficient human
capital, and a low-wage economy, which gives it a competitive edge over other
industrialized economies. As a result of this, China attracts more industries and
companies into its space. This reallocation has further raised the inflow of FDI into
the economy and widened its position as a global leader in manufacturing activities,
overtaking the US. It is now in high demand for resource and commodity supplies to
feed anthropogenic activities. Through economic cooperation, China is partnering
with resource-rich economies to boost supplies and to close the resource gap in the
domestic economy [5].

China imports a significant part of its economic resources and commodity from
Africa. It also has private companies operating in the agricultural and mining sec-
tors. The resources and commodities produced are transferred to China to feed
industries. Private businesses in Africa import processed and technical goods from
China to feed and support domestic activities. Financial investment via loans sup-
ports infrastructural projects in Africa, hence reducing the financial burdens on the
budget. China is Africa’s major trading partner; it buys one-quarter of Africa’s trade.
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China’s energy demand has doubled in the last decades [6]. It buys at least one-third
of African oil supplies, particularly from Egypt, Libya, and Tunisia, and Nigeria.

It also imports non-oil products from various parts of Africa (coal is imported
from South Africa, ore from Gabon, timber from Equatorial Guinea, and copper
from Zambia). Some local exporters export primary resources to China and in
return import consumables such as textiles, pharmaceuticals, technological systems,
and telecommunication to boost the small- and medium-scale sectors [7]. FOCAC is
the key facilitator in all these activities. In 2012, Africa’s total export ($3.1 billion) to
China was one-third of China’s total export to Africa ($9.4 billion). In 2011, it was
four times the size of China’s total export to Africa [8].

China imports more from Africa than what Africa imports from China.
According to Figure 1, from 1995 to 2012, China’s import by Africans was three
times the size of China’s export by Africans on average. In the same period, China’s
FDI inflow to Africa grew by 800-fold. It was significantly high in 2008, where it
grew by 2000-fold but dropped significantly in 500-fold in 2009. This was induced
by the cascading effect of the global financial bubble. It later picked up massively in
2011 to 1200-fold. On aggregate, China has invested about $40 billion of FDI stocks
in major African economies. About $13.8 billion of the stock is capital injection,
which went into infrastructural development. The inflows of African FDI to China
from 1995 to 2000 grew about two-folds [9].

Foreign direct investment (FDI) is a key indicator of economic development. It
stimulates the performance of the factor of production to boost economic growth
[10]. It is a reliable source of technical resources and financial capital [11]. As a
result of these, policies and programs are formulated to facilitate its movement
across sectors [12]. FDI also promotes efficient output performance of the human
capital [13]. It is considered the cheapest source of technical and financial capital
to support growth [14]. In a broader spectrum, FDI’s negotiations deepen group
commitment, as investors prefer working with a group rather than a single
economy [14].

Figure 1.
Shows the pattern of China’s export by Africans, China’s import by Africans, China’s FDI inflows to Africa,
and unemployment. Sources: China Statistical Year Book 2012, and World Development Indicator (WDI).
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China imports more from Africa than what Africa imports from China.
According to Figure 1, from 1995 to 2012, China’s import by Africans was three
times the size of China’s export by Africans on average. In the same period, China’s
FDI inflow to Africa grew by 800-fold. It was significantly high in 2008, where it
grew by 2000-fold but dropped significantly in 500-fold in 2009. This was induced
by the cascading effect of the global financial bubble. It later picked up massively in
2011 to 1200-fold. On aggregate, China has invested about $40 billion of FDI stocks
in major African economies. About $13.8 billion of the stock is capital injection,
which went into infrastructural development. The inflows of African FDI to China
from 1995 to 2000 grew about two-folds [9].

Foreign direct investment (FDI) is a key indicator of economic development. It
stimulates the performance of the factor of production to boost economic growth
[10]. It is a reliable source of technical resources and financial capital [11]. As a
result of these, policies and programs are formulated to facilitate its movement
across sectors [12]. FDI also promotes efficient output performance of the human
capital [13]. It is considered the cheapest source of technical and financial capital
to support growth [14]. In a broader spectrum, FDI’s negotiations deepen group
commitment, as investors prefer working with a group rather than a single
economy [14].

Figure 1.
Shows the pattern of China’s export by Africans, China’s import by Africans, China’s FDI inflows to Africa,
and unemployment. Sources: China Statistical Year Book 2012, and World Development Indicator (WDI).
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Developing economies receive FDIs from various regions but they gain less
from it because of institutional and infrastructural challenges. An economy with
an established institutions and proper infrastructural systems is able to coordi-
nate effectively with the flow of FDI [15–17]. In such economies, FDIs are
properly allocated without compromising activities of local investors. FDIs are
directed into areas of the economy where local investors have limited capacities
to operate, thus widening the economic scope [18, 19]. Investors’ confidence is
high in such economies because of low operational cost and high investment
returns.

A dysfunctional institution creates unhealthy competition between foreign and
local investors [20]. Unhealthy competition freezes the activities of local investors
causing them to exit the market (because of capital and skills disadvantage), creat-
ing a foreign-dominated market. An effective institution properly coordinates FDI
inflows across all sectors. According to theWorld Investment Report (WIR) (2012),
about 60% of FDI inflows in Africa go to capital intensive activities such as mining
and oil and gas activities [21]. Capital intensive requires high capitalization which
the local investors have no capacity to operate.

A review of growth literature highlights some studies on FDI. They examined
the key determinants of FDI at the national level. Similar to what we highlighted in
the foregone paragraph, institutions and infrastructure are the main prerequisite for
affective FDI programs. For instance, Adewuni [1] examined Nigeria-China eco-
nomic cooperation. The findings revealed a less than expected growth between FDI
and economic growth, citing institutions and infrastructural and human capital as
the main challenges. Kamara [21] in broader studies examined several Sub-Sahara
African (SSA) economies. Busse and Groizard [15] also examined a national econ-
omy. Despite finding a positive growth relationship between FDI and economic
growth, the finding also cited low human capital and weak infrastructural systems
as the main drawbacks. However, AbuAl-Foul [22] found mixed outcomes in a di-
country study between Morocco and Tunisia. The economy of Morocco experienced
a resilient growth link between FDI and growth while the economy of Tunisia
experienced otherwise. All the studies gave insights in understanding FDI-growth
relation, particularly at the national level [22]. However, there remains a gap at the
regional level that needs to be filled.

This chapter is examining Africa regional economy, looking at the impact of
key macroeconomic indicators particularly China’s FDI on regional economic
growth using at least two decades of data. The remaining macroeconomic indica-
tors include export, import, unemployment, and trade openness. Furthermore,
the chapter is examining the impact of World and US FDI inflow on African
economic growth using Granger causality test and autoregressive distributed lag
(ARDL) model. The ARDL model will help test the short- and long-run effects of
FDI on economic growth. Granger causality technique will help examine the
causal relationship between economic growth and all the macroeconomic
indicators. Finally, the chapter will look at whether Okun’s law exists between
unemployment and economic growth.

The outcome of this chapter has a two-fold effect; (1) inform policy regulators
about the actual empirical behavior of China’s FDI on economic growth in
Sub-Sahara Africa, (2) Policy regulators will be able to make effective allocation of
FDI resources to areas of greater impact in the economy. The recommendation
session will offer some practical guidelines or policies that will boost the benefits of
FDIs in creating jobs and reducing inequalities.

The rest of the chapter is organized as follows. Section two explains the methods
(i.e. Autoregressive Distributed Lag (ARDL) and Granger Causality) Section three
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explains materials and methods for the analysis. Section four explains results and
analysis. Section five offers conclusion and policy recommendations.

2. Model

2.1 Bound testing technique

The vector auto-regression (VAR) of order p, denoted VAR (p), is expressed as
the following [23]:

Yt ¼ aþ
Xρ

i¼1

∅i Yt�i þ
Xρ

i¼1

θ1 Xt þ εt (1)

where yt is the dependent variable presented by economic growth (RGDP), xt is
a vector matrix representing explanatory variables, i.e., trade openness (OPENN),
China’s FDI inflow to Africa (CFDIITA), US FDI inflow to Africa (USFDIITA),
China’s export by Africa (CEBA), China’s import by Africa (CIBA), t is trend
variable, and others. According to bound model, yt must be an I 1ð Þ variable, but the
independent variable xt must be stationary at either I 0ð Þ or I 1ð Þ:

The vector error correction model (VECM) is expressed as follows:

ΔYt ¼ at þ δt þ λYt�1 þ
Xρ

i¼1

∅1ΔYt�i þ
Xρ�1

i¼1

θ1ΔXt�1 þ εt (2)

where Δ is the first-difference order and λ represents the long-run multiplier
matrix as follows:

λ ¼ λyy λyx
λxy λxx

����
���� (3)

The diagonal elements of Eq. (4) are unrestricted, so the selected series can be
either I(0) or I(1). If, then Y is I(1). In contrast, if, then Y is I(0).

Eq. 2 is expanded to include all the regressors for the study, as shown below for
later bound testing after estimation.

Δ ln RGDPt ¼ at þ
Xp

i¼1

∅iΔlnRGDPt�i þ
Xp

i¼0

θiΔ ln OPENNt�i þ
Xp

i¼0

γiΔlnSSEt�i

þ
Xp

i¼0

φiΔlnCEBAt�i þ
Xp

i¼0

ρiΔlnCIBAt�i þ
Xp

i¼0

δiΔlnAFDIOTTWt�i

þ
Xp

i¼0

ϑiΔlnCFDIITAt�i þ
Xp

i¼0

∄iΔlnFDIITAt�i

þ
Xp

i¼0

∈ iΔ ln USFDIITAt�i þ π1 ln RGDPt þ π2 lnOPENNt

þ π3 ln SSEt þ π4 lnCEBAt þ π5lnCIBAt þ π6lnAFDIOTTWt

þ π7lnCFDIITAt þ π8 ln FDIITAt þ π9lnUSFDIITAt þ εt

(4)
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the key determinants of FDI at the national level. Similar to what we highlighted in
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affective FDI programs. For instance, Adewuni [1] examined Nigeria-China eco-
nomic cooperation. The findings revealed a less than expected growth between FDI
and economic growth, citing institutions and infrastructural and human capital as
the main challenges. Kamara [21] in broader studies examined several Sub-Sahara
African (SSA) economies. Busse and Groizard [15] also examined a national econ-
omy. Despite finding a positive growth relationship between FDI and economic
growth, the finding also cited low human capital and weak infrastructural systems
as the main drawbacks. However, AbuAl-Foul [22] found mixed outcomes in a di-
country study between Morocco and Tunisia. The economy of Morocco experienced
a resilient growth link between FDI and growth while the economy of Tunisia
experienced otherwise. All the studies gave insights in understanding FDI-growth
relation, particularly at the national level [22]. However, there remains a gap at the
regional level that needs to be filled.

This chapter is examining Africa regional economy, looking at the impact of
key macroeconomic indicators particularly China’s FDI on regional economic
growth using at least two decades of data. The remaining macroeconomic indica-
tors include export, import, unemployment, and trade openness. Furthermore,
the chapter is examining the impact of World and US FDI inflow on African
economic growth using Granger causality test and autoregressive distributed lag
(ARDL) model. The ARDL model will help test the short- and long-run effects of
FDI on economic growth. Granger causality technique will help examine the
causal relationship between economic growth and all the macroeconomic
indicators. Finally, the chapter will look at whether Okun’s law exists between
unemployment and economic growth.

The outcome of this chapter has a two-fold effect; (1) inform policy regulators
about the actual empirical behavior of China’s FDI on economic growth in
Sub-Sahara Africa, (2) Policy regulators will be able to make effective allocation of
FDI resources to areas of greater impact in the economy. The recommendation
session will offer some practical guidelines or policies that will boost the benefits of
FDIs in creating jobs and reducing inequalities.

The rest of the chapter is organized as follows. Section two explains the methods
(i.e. Autoregressive Distributed Lag (ARDL) and Granger Causality) Section three
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explains materials and methods for the analysis. Section four explains results and
analysis. Section five offers conclusion and policy recommendations.

2. Model

2.1 Bound testing technique

The vector auto-regression (VAR) of order p, denoted VAR (p), is expressed as
the following [23]:

Yt ¼ aþ
Xρ

i¼1

∅i Yt�i þ
Xρ

i¼1

θ1 Xt þ εt (1)

where yt is the dependent variable presented by economic growth (RGDP), xt is
a vector matrix representing explanatory variables, i.e., trade openness (OPENN),
China’s FDI inflow to Africa (CFDIITA), US FDI inflow to Africa (USFDIITA),
China’s export by Africa (CEBA), China’s import by Africa (CIBA), t is trend
variable, and others. According to bound model, yt must be an I 1ð Þ variable, but the
independent variable xt must be stationary at either I 0ð Þ or I 1ð Þ:

The vector error correction model (VECM) is expressed as follows:

ΔYt ¼ at þ δt þ λYt�1 þ
Xρ

i¼1

∅1ΔYt�i þ
Xρ�1

i¼1

θ1ΔXt�1 þ εt (2)

where Δ is the first-difference order and λ represents the long-run multiplier
matrix as follows:

λ ¼ λyy λyx
λxy λxx

����
���� (3)

The diagonal elements of Eq. (4) are unrestricted, so the selected series can be
either I(0) or I(1). If, then Y is I(1). In contrast, if, then Y is I(0).

Eq. 2 is expanded to include all the regressors for the study, as shown below for
later bound testing after estimation.

Δ ln RGDPt ¼ at þ
Xp

i¼1

∅iΔlnRGDPt�i þ
Xp

i¼0

θiΔ ln OPENNt�i þ
Xp

i¼0

γiΔlnSSEt�i

þ
Xp

i¼0

φiΔlnCEBAt�i þ
Xp

i¼0

ρiΔlnCIBAt�i þ
Xp

i¼0

δiΔlnAFDIOTTWt�i

þ
Xp

i¼0

ϑiΔlnCFDIITAt�i þ
Xp

i¼0

∄iΔlnFDIITAt�i

þ
Xp

i¼0

∈ iΔ ln USFDIITAt�i þ π1 ln RGDPt þ π2 lnOPENNt

þ π3 ln SSEt þ π4 lnCEBAt þ π5lnCIBAt þ π6lnAFDIOTTWt

þ π7lnCFDIITAt þ π8 ln FDIITAt þ π9lnUSFDIITAt þ εt

(4)
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where ∅i, θi, γ, ϑi, ϑi, ∄i, ∈ i, ρi, δi, and φi are short-run coefficients for the model
and π1, π2, π3, π4, π5, π6, π7,π8, π9, π10 are long-run coefficients.

Eq. (4) also can be viewed as an ARDL of order (p, q, r). Eq. (4) indicates
that economic growth tends to be influenced and explained by its past values. The
structural lags are established by using minimum Akaike’s information
criteria (AIC). After regression of Eq. (4), the Wald test (F-statistic) is used to
test the long-run coefficient to check whether it is significant or not.
According to Pesaran et al. [23], the null and alternative hypotheses can be read
as follows:

H0 ¼ π1 ¼ π2 ¼ π3 ¼ π4 … … … … … … :π10 ¼ 0 NO LR Associationð Þ (5)

H0 6¼ π1 6¼ π2 6¼ π3 6¼ π4 … … … … … … ::π10 6¼ 0 LR Associationð Þ (6)

The computed F-statistic value will be evaluated with the critical values
tabulated in Table CI (iii) of Pesaran et al. [23] paper. As explained in Table CI
(iii), the lower bound critical values assume the explanatory variables are
integrated of order 0, or I(0), while the upper bound critical values assume the
explanatory variables are integrated of order one, or I(1). Therefore, if the
computed F-statistic is smaller than the lower bound value, then the null
hypothesis is not rejected, which implies that there is no long-run relationship
between economic growth and its determinants. However, if the computed
F-statistic is greater than the upper bound value, then there is a long-run
relationship between economic growth and its determinants. But, if the computed
F-statistic falls between the lower and upper bound values, then the results are
inconclusive.

2.2 Granger causality

Granger causality analysis is an analytical tool for examining whether a
one-time series can correctly predict the other 21½ �. It is built on the premise that
the future cannot predict the past because time does not travel backward.
Theoretically, lag term of the independent variable is introduced into the
model to statistically improve its prediction on the dependent variable as shown
below:

Yt ¼
Xρ

n¼1

∅nYt�ρ þ
Xρ

n¼1

δnXt�ρ þ εt

Xt ¼
Xρ

n¼1

γnXt�ρ þ
Xρ

n¼1

φnXt�i þ ϵt

(7)

where Yt and Xt represent the two time series at t. X t�pð Þ and Y t�pð Þ represent the
time series at time t–p, and p represents the number of lagged time points
(order). ∅n and γn are signed path coefficients. δn and φn are autoregression
coefficients, while εtand ϵt are residuals.

Peculiar to this study, mathematically, we introduce the lag of each series such
as China’s FDI inflows to Africa (CFDIITA), China’s export to Africa (CEBA),
China’s import to Africa (CIBA), US FDI inflows to Africa (USFDIITA), openness
(OPEN), and secondary enrolment (SSE) into equations for better prediction. Our
model is thus expressed as follows:
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ln RGDPt ¼ aþ
Xp

i¼1

∅ilnRGDPt�i þ
Xp

i¼0

θi ln OPENNt�i þ εt

ln OPENNt ¼ aþ
Xp

i¼1

∅ilnRGDPt�i þ
Xp

i¼0

θi ln OPENNt�i þ εt

lnlnSSEt ¼ aþPp
i¼1

∅ilnRGDPt�i þ
Pp
i¼0

γilnSSEt�i þ εt

ln CEBAt ¼ aþPp
i¼1

∅ilnRGDPt�i þ
Pp
i¼0

φilnCEBAt�i þ εt

ln CIBAt ¼ aþPp
i¼1

∅ilnRGDPt�i þ
Pp
i¼0

∝ilnCIBAt�i þþεt

lnAFDIOTTWt ¼ aþPp
i¼1

∅ilnRGDPt�i þ
Pp
i¼0

δilnAFDIOTTWt�i þ εt

ln CFDIITAt ¼ aþPp
i¼1

∅ilnRGDPt�i þ
Pp
i¼0

ϑilnCFDIITAt�i þ εt

ln FDIITAt ¼ aþPp
i¼1

∅ilnRGDPt�i þ
Pp
i¼0

∄ilnFDIITAt�i þ εt

lnUSFDIITAt ¼ aþPp
i¼1

∅ilnRGDPt�i þ
Pp
i¼0

∈ i ln USFDIITAt�i þ εt

(8)

3. Materials and method

The research considered point annual FDI data but not accumulated stock data.
Two models were used for the estimation, GMM and Granger causality method.

3.1 Data and analysis

As a policy-based paper, the purpose of this chapter is to find an empirical
justification for what has become a popular dialog in the economic environment,
“China sudden interest in Africa.” Has China’s increasing presence in Africa via
bilateral trade and investment link during the last two decades impacted signifi-
cantly on Africa’s macroeconomic indicators such as GDP per capita, unemploy-
ment, and human capital development. Considering Okun’s law, there a link
between economic growth and unemployment in the region? These questions arise
because of the growing domination of China’s investment in Africa vice verse that
of the United States. Is the supposedly China’s economic motive plan more effective
and receptive to African economies than the US in addition to political motive? The
latter will be addressed in detail in the next chapter.

However, this Chapter is looking at the impact of FDI on key macroeconomic
indicators in Africa using over decades of time series data from 1990 to 2014. The
series include China’s FDI inflow to Africa, China’s Export to Africa, China’s import
from Africa, Secondary School Enrollment (SSE) (a measure of human capital),
openness index, US FDI Inflows to Africa (USFDITA), World FDI inflows to Africa
(WFDIITA) and African Investment Outflows to the World (AIOTTW). Annual
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F-statistic falls between the lower and upper bound values, then the results are
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Granger causality analysis is an analytical tool for examining whether a
one-time series can correctly predict the other 21½ �. It is built on the premise that
the future cannot predict the past because time does not travel backward.
Theoretically, lag term of the independent variable is introduced into the
model to statistically improve its prediction on the dependent variable as shown
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where Yt and Xt represent the two time series at t. X t�pð Þ and Y t�pð Þ represent the
time series at time t–p, and p represents the number of lagged time points
(order). ∅n and γn are signed path coefficients. δn and φn are autoregression
coefficients, while εtand ϵt are residuals.

Peculiar to this study, mathematically, we introduce the lag of each series such
as China’s FDI inflows to Africa (CFDIITA), China’s export to Africa (CEBA),
China’s import to Africa (CIBA), US FDI inflows to Africa (USFDIITA), openness
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ln RGDPt ¼ aþ
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of the United States. Is the supposedly China’s economic motive plan more effective
and receptive to African economies than the US in addition to political motive? The
latter will be addressed in detail in the next chapter.
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FDI series (rather than FDI stock1) is used in the analysis. Real GDP2, served as the
dependable variable, a measure of economic growth.3 Trade openness stimulates
economic growth.

Table 1 shows the log description of the vector series. The average mean of real
GDP is 0.037, less than the average mean of all regressors except China’s export to
Africa (CEBA) and openness (OPEN), which estimated average mean values of
0.034 and 0.010, respectively. The standard variance of all vectors is relatively a
higher mean, suggesting high variation within vector indicators. Except for CIBA
and UNEM, other vectors are not normally distributed (look at the Jarque-Bera test,
they are not significant at 5%). In Table 2, there is a lower correlation between
variables, suggesting a lower chance of perfect multicollinearity (Figure 2).

Figure 1 shows the log stationary for each series for the Africa economy forms
the period 1990 to 2010 employing the augmented Dickey-Fuller unit root test. We
found a stationary path for all vector series at first difference I(1) except for UNEM
and USFDIITA. The break within AFDIOTW, USFDIITA, and CFDIITA stationary
paths was due to missing data series. CFDIITA, CIBA, USFDIITA, and CEBA also
lost some data at the beginning.

4. Results analysis

In this session, the analysis was based on the Pesaran [23] autoregressive dis-
tributed lag (ARDL) technique. There are two phases in the model: the long run and
the short run [23]. Using real GDP (proxy by economic growth) as a dependent
variable, the finding for both phases is presented in Table 3.

Given the principle of ARDL model, each series must be either be stationary at
first different I(1) or at the level I(0). According to Dickey-Fuller unit root test in
Figure 1, all the series satisfied the ARDL condition, i.e., I(0) or I(1). For instance,

Figure 2.
Shows the unit root testing results for each of the series using the augmented Dickey-Fuller (ADF) technique. The
series were stationary at different levels (either at I(0) or I(I)). The gaps represent missing data.

1 It is broader and includes previous reserves and capital invested.
2 GDP is a domestic-based indicator that measures the monetary value of all the finished goods and

services produced within a country’s borders in a specific time.
3 Some use net export.
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unemployment (UNEM) and US FDI inflow to Africa (USFDIITA) were stationary
at the level I(0), while RGDP, China’s export to Africa (CEBA), China’s FDI to
Africa (CFDIITA), openness (OPENN), secondary school enrollment (SSE), China’s
import from Africa (CIBA), Africa FDI outflow to the World (AFDIOTTW), and
FDI inflow to Africa (FDIITA) were stationary at I(1). Furthermore, all the models
satisfied the conditions for multicollinearity, i.e., there is no serial correlation.

In Pesaran (2001), there are predefined critical values for making a statistical
decision for the ARDL short- and long-run parameters [25]. There are different
critical values for different significant levels depending on the structure of the
model. Essential to this analysis is the critical values highlighted in Pesaran (2001),
Table CII (iii) of page 303. It has an unrestricted intercept and no trend condition.
At a 5% critical value, using ten (10) parameters point, Pesaran (2001) predefined
the critical values in Table CII (iii). According to Table 3, critical values of 2.86 and
5.03 are decision results for an absolute lower I(0) and upper bound value I(1).

Variables Short-run coefficients Variables Long-run coefficients

Constant term �1100 (�6.080)

D(RGDP(�1)) 0.989 (�0.232) D(RGD) �0.792 (�0.193)

D(CEBA(�1)) �8.513 (�3.502) D(CEBA) 49.783 (�13.383)

D(CFDITA(�1)) �4.518 (0.712)* D(CFDITA) �8.865 (1.579)*

D(OPEN(�1)) �8.908 (�8.597) D(OPEN) �8.975 (�8.500)

D(UNEMP(�1)) 59.566 (�12.056) D(UNEMP) 942.98 (182.909)*

D(USFDIITA(�1)) 0.658 (�0.518) D(USFDIITA) 0.026 (�0.770)

D(SSE(�1)) �1026.498 (�420.350) D(SSE) 170.536 (363.717)*

D(FDIITA(�1)) 1.783 (0.3554)* D(FDIITA) �0.0124 (�0.660)

D(CIBA(�1)) 0.687 (�2.641) D(CIBA) �13.413 (�3.304)

D(AFDIOTTW(�1)) �0.654 (�1.272) D(AFDIOTTW) 5.798 (�2.563)

R-squared 0.896 R-squared OBS: 23

F-computed 2.959 F-computed:18.94

Real GDP as dependent variable (Model 1).
Absolute lower I(0) and upper bound value I(1) of 2.86 and 5.03. The standard errors are reported in brackets.
Significance levels: *** if p < 1%, ** if p < 5%. and * if p < 10% [22].
Source: author’s computation.

Table 3.
Dynamic ARDL Model Result.
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In Table 3, the dynamic model presented a computed F-value of 2.9595 for the
short run. Based on the decision rule, it falls on the indecisive region, suggesting
that China-Africa economic cooperation over the decades (in the short run) has not
shown a significant effect on economic growth, i.e., indeterminate. Therefore, a lot
is expected to be done for Africa’s economic growth to experience the significance
of China’s FDI to Africa, China’s export and import to Africa, US FDI to Africa, and
Africa openness policies in the short run.

However, some selective series reported a decisive outcome. For example, F-
computed value (22.47) for China’s FDI inflows to Africa (CFDIITA) and FDI to
Africa (FDIITA) critical value fell above the upper bound limit (5.03), suggesting a
significant effect on regional economic growth. This is consistent with the theory
that states that FDI stimulates growth [22]. This analysis has shown the significance
of China’s FDI on African growth.

In Table 3, in the long run, the F-computed value (18.94) fell above the upper
limit of Pesaran [23] critical value (5.03), (i.e., it is in the acceptance region). The
result suggests that overall change in all the series has a significant effect on eco-
nomic growth. The estimated F-value (14.677) of unemployment, secondary school
enrollment, and China’s FDI to Africa is above the upper limit of the critical value,
hence has a significant effect on economic growth. On this account, a change in
China’s FDI to Africa (CFDIITA) in the long-run will generally boost regional
economic growth.

An individual analysis of each series or indicator reported different outcomes. In
Table 3, all the series except China’s FDI Inflows to Africa (CFDIITA) and Unem-
ployment (UNEMP) in the long-run experienced an insignificant relationship with
regional economic growth (at 5%). The impact of UNEMP on economic growth was
positive at 5%. Highlighting the significance of education in economic development.
A change in the quality of human capital will further boost regional economic
growth.

Concerning China’s FDI to Africa (CFDITA) series, in the long-run, a change
leads to a fall in economic growth. A similar outcome was estimated in the short-
run. These outcomes give policy regulators a fair notion about the behavior of
Chinese investments in Africa. If the evidence is considered enough, African econ-
omies must question the credibility of the investment. A contrary outcome was
assumed before the analysis because of Chinese investment domination vice versa
other developed economies. On this caveat, policy regulators in the region must
review Chinese economic potentials and effectively attract investments from areas
they have a comparative advantage or greater efficiencies that will benefit African
economies. When successfully achieved, African economies will gain favorably
from Chinese growing investments in the region. In the immediate term, govern-
ments across Africa can push most of China's FDI into developing labor-intensive
programs or value addition industrial activities.

In model 1, a change in unemployment leads to a decline in economic growth in
the long run. On the contrary, economic growth widens the unemployment gap in
the region. This shows the lack of consistency between the flow of FDI and how it is
applied in reducing unemployment. Mis allocation of investment harms develop-
ment and widens the gap in inequalities and unemployment. Unemployment is a
leakage in development and can affect economic growth negatively if loosely han-
dled. Currently, at least 20% of the regional population remains unemployed. This
paints a glooming picture for the region's future development if practical steps are
not proposed today to boost job creation.

In Table 4, the impact of World FDI inflow in Africa (FDIIITA) on economic
growth was positive. African FDI outflow to the World (AFDIOTTW) was found to
have a positive effect on economic growth. On the contrary, the US FDI Inflows to
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Africa (USFDIITA), China’s Export to Africa (CEBA), and China’s Import to Africa
(CIBA) reported an insignificant effect on economic growth. The effect of openness
(OPENN) was also insignificant. The latter does not imply African economies are
closed or are not fully integrated into the global economy but rather suggests that
less is gained from external participation. The majority of the exporting activities
are primary-based. Primary-based activities have lower economic returns compared
to capital or processed activities. In the last decade, the net wealth of African global
trade inclusiveness was less than 10%. This figure is small compared to the
combined volume of China and the United States, about 18% of world trade.
Meanwhile, Africa is a significant player in the commodity and resource activities
(led by Equatorial Guinea, Nigeria, Liberia, Kenya, Botswana, and Tunisia; mining:
Ghana, South Africa, and others).

The US FDI inflow to Africa was found to be insignificant on African economic
growth. This is due to the US losing interest in the African economy. The US FDI
stock is by far the highest in African compared to China. But lately, it is declining
while that of China is rising because of increasing China’s interest in Africa. It is
argued that the model of operation in Africa by China businesses is very much liked
by the national governments because it is mainly economic. The US model, on the

Static model 2

Variables OLS regression

Constant term 22..900

(350.941)**

D(CEBA) �14.446

(�8.226)

D(CFDITA) �0.262

(�0.966)

D(OPEN) �9.240

(7.734)

D(UNEMP) �397.358

�815.034

D(USFDIITA) 0.884

�0.948

D(SSE) 175.769

(99.78)**

D(FDIITA) 2.217

(0.523)**

D(CIBA) 2.453

�2.591

D(AFDIOTTW) 3.567

(1.438)*

R-SQUARED: 23

The standard errors reported in brackets. Significance levels: *** if p < 1%, ** if p < 5%, and * if p < 10%.
Source: author’s computation.

Table 4.
Static Model-Real GDP as Dependent Variable.
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In Table 3, the dynamic model presented a computed F-value of 2.9595 for the
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review Chinese economic potentials and effectively attract investments from areas
they have a comparative advantage or greater efficiencies that will benefit African
economies. When successfully achieved, African economies will gain favorably
from Chinese growing investments in the region. In the immediate term, govern-
ments across Africa can push most of China's FDI into developing labor-intensive
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In model 1, a change in unemployment leads to a decline in economic growth in
the long run. On the contrary, economic growth widens the unemployment gap in
the region. This shows the lack of consistency between the flow of FDI and how it is
applied in reducing unemployment. Mis allocation of investment harms develop-
ment and widens the gap in inequalities and unemployment. Unemployment is a
leakage in development and can affect economic growth negatively if loosely han-
dled. Currently, at least 20% of the regional population remains unemployed. This
paints a glooming picture for the region's future development if practical steps are
not proposed today to boost job creation.

In Table 4, the impact of World FDI inflow in Africa (FDIIITA) on economic
growth was positive. African FDI outflow to the World (AFDIOTTW) was found to
have a positive effect on economic growth. On the contrary, the US FDI Inflows to
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Africa (USFDIITA), China’s Export to Africa (CEBA), and China’s Import to Africa
(CIBA) reported an insignificant effect on economic growth. The effect of openness
(OPENN) was also insignificant. The latter does not imply African economies are
closed or are not fully integrated into the global economy but rather suggests that
less is gained from external participation. The majority of the exporting activities
are primary-based. Primary-based activities have lower economic returns compared
to capital or processed activities. In the last decade, the net wealth of African global
trade inclusiveness was less than 10%. This figure is small compared to the
combined volume of China and the United States, about 18% of world trade.
Meanwhile, Africa is a significant player in the commodity and resource activities
(led by Equatorial Guinea, Nigeria, Liberia, Kenya, Botswana, and Tunisia; mining:
Ghana, South Africa, and others).

The US FDI inflow to Africa was found to be insignificant on African economic
growth. This is due to the US losing interest in the African economy. The US FDI
stock is by far the highest in African compared to China. But lately, it is declining
while that of China is rising because of increasing China’s interest in Africa. It is
argued that the model of operation in Africa by China businesses is very much liked
by the national governments because it is mainly economic. The US model, on the

Static model 2

Variables OLS regression

Constant term 22..900

(350.941)**

D(CEBA) �14.446

(�8.226)

D(CFDITA) �0.262

(�0.966)

D(OPEN) �9.240

(7.734)

D(UNEMP) �397.358

�815.034

D(USFDIITA) 0.884

�0.948

D(SSE) 175.769

(99.78)**

D(FDIITA) 2.217

(0.523)**

D(CIBA) 2.453

�2.591

D(AFDIOTTW) 3.567

(1.438)*

R-SQUARED: 23

The standard errors reported in brackets. Significance levels: *** if p < 1%, ** if p < 5%, and * if p < 10%.
Source: author’s computation.

Table 4.
Static Model-Real GDP as Dependent Variable.
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other hand, has a strong element of political interference which is not very much
liked by the national governments. But research shows that a stable environment
promotes an effective growth [24].

4.1 Granger causality test

Granger causality test is used for forecasting between two series in an analysis.
When two series are co-integrated then, there is likelihood of causality in at least
one of the directions [25]. For instance, FDI and GDP are co-related, which implies
that a change in one can cause the other to change, vice versa. To observe empiri-
cally the causality test for all the series in this study, Granger causality technique
was employed. The results are presented in Table 5. Conclusively, there are situa-
tions of a unidirectional effect for some of the series.

Table 5 summarizes the results for each series. According to Table 5, there is a
uni-directional causality link between China’s Export by Africa (CEBA), openness
(OPEN), Africa’s FDI Outflow Around the World (AFDIOTW), China’s Import
from Africa (CIBA), and China’s FDI inflow to Africa (CFDIITA) on economic
growth (GDP). This suggests that a change in any of the determinants or indicators
will influence regional economic growth (but the reserve is not certain). As a result
of this, proper allocation of FDI inflow from various sources including those from
China and the US will directly boost regional economic growth. This certainly
shows that Chinese investment in Africa is adding more to development. The ARDL
findings in Table 3 confirm this situation.

Variable F-stats Prob.

OPEN does not Granger cause RGDP 24 8.19958 0.0093

RGDP does not Granger cause OPENN 0.01898 0.8917

CIBA does not Granger cause RGDP 24 0.44314 0.5129

RGDP does not Granger cause CIBA 15.4376 0.0008

AFDIOTTW does not Granger cause RGDP 24 2.47903 0.1303

RGDP does not Granger cause AFDIOTTW 8.51158 0.0082

CEBA does not Granger cause RGDP 24 0.12593 0.7262

RGDP does not Granger cause CEBA 7.86194 0.0106

CFDIITA does not Granger cause RGDP 24 0.90823 0.3514

RGDP does not Granger cause CFDIITA 5.13697 0.0341

UNEM does not Granger cause RGDP 24 3.47945 0.0762

RGDP does not Granger cause UNEM 51.5813 0.074

UNFDIITA does not Granger cause H 24 0.24272 0.6274

H does not Granger cause UNFDIITA 5.25532 0.0323

SSE does not Granger cause RGDP 24 2.04574 0.1673

RGDP does not Granger cause SSE 0.44133 0.5137

FDIITA does not Granger cause RGDP 24 1.21995 0.2819

RGDP does not Granger cause FDIITA 5.95881 0.0236

Source: author’s computation.

Table 5.
Granger causality test results.
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On the contrary, there was no causality link between unemployment and
economic growth. There was also no granger causality link between secondary
enrollment (i.e., human capital) and economic growth. In theory, unemployment is
a leakage in development when found to directly influence economic growth.
Unemployment imposes a heavy burden on development via social intervention
programs. As a result of that, minimizing the unemployment gap is a major aim for
every economy. An increase in secondary school enrollment closes the literacy gap
and increases the quality of human capital.

5. Conclusions and policy implications

5.1 Conclusion

The FOCAC cooperation has benefited China’s economies more than it did for
African because of growth hindering factors. In the form of foreign direct and
portfolio investment, Chinese activities have grown in the region and are seen
everywhere. China knows exactly what it wants from Africa while Africa is yet to
wakeup. Africa is still assuming it will gain from China engagement.

Is African economic performance growing as a result of China's economic coop-
eration or is yet to happen? This Chapter examined this question from the preview
of FDI and growth analysis using at least two decades of FDI data. The chapter also
examined the effect of US and the World FDI on growth using Autoregressive
Distributive Lags (ARDL) and Granger Causality models. According to the ARDL
model, there was a positive growth relationship between China's FDI and African
economic growth in the long term but not the short term. It was positive for the
World FDI inflow to African. However, the effect of US FDI inflows to Africa was
insignificant.

Change in human capital positively influences regional economic growth. There
was no evidence of Okums Law as economic growth increases with unemployment,
suggesting a lack of growth in the job market. Activities prevailing activities in the
government and non-government sectors are not enough to bridge the gap in
unemployment. The impact of openness i.e. economic inclusiveness was unexpect-
edly negative with economic growth in all models. This does not suggest, the region
is a closed economy.

5.2 Policy recommendation

The African community will gain significantly from China's investment engage-
ments if the following recommendations are factored in the region growth plans.

In the African economy, resolving growth issues are necessary, if gaining the
most from FDI is the ultimate objective. Lingering growth problems will continue to
hinder effective investment allocations. Without specifically outlining the core
issues (facing development in the region) and actually resolving them is a recipe for
underdevelopment. For example, Oil-producing nations need to go beyond crude
oil activities which has a lower market price to processing activities which has a
higher market price. Continuing with temporarily fixed and front-loaded deals with
China will not resolve the region's major problems. China in particular knows that it
wants from Africa and as a result deals with African in that regard. In the same vein,
African economies need to know what they want to influence investment programs
with China. They will be able to attract investments that will resolve their growth
issues other than going for anything at all which has a long-run effect of collapsing
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a leakage in development when found to directly influence economic growth.
Unemployment imposes a heavy burden on development via social intervention
programs. As a result of that, minimizing the unemployment gap is a major aim for
every economy. An increase in secondary school enrollment closes the literacy gap
and increases the quality of human capital.

5. Conclusions and policy implications

5.1 Conclusion

The FOCAC cooperation has benefited China’s economies more than it did for
African because of growth hindering factors. In the form of foreign direct and
portfolio investment, Chinese activities have grown in the region and are seen
everywhere. China knows exactly what it wants from Africa while Africa is yet to
wakeup. Africa is still assuming it will gain from China engagement.

Is African economic performance growing as a result of China's economic coop-
eration or is yet to happen? This Chapter examined this question from the preview
of FDI and growth analysis using at least two decades of FDI data. The chapter also
examined the effect of US and the World FDI on growth using Autoregressive
Distributive Lags (ARDL) and Granger Causality models. According to the ARDL
model, there was a positive growth relationship between China's FDI and African
economic growth in the long term but not the short term. It was positive for the
World FDI inflow to African. However, the effect of US FDI inflows to Africa was
insignificant.

Change in human capital positively influences regional economic growth. There
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suggesting a lack of growth in the job market. Activities prevailing activities in the
government and non-government sectors are not enough to bridge the gap in
unemployment. The impact of openness i.e. economic inclusiveness was unexpect-
edly negative with economic growth in all models. This does not suggest, the region
is a closed economy.

5.2 Policy recommendation

The African community will gain significantly from China's investment engage-
ments if the following recommendations are factored in the region growth plans.

In the African economy, resolving growth issues are necessary, if gaining the
most from FDI is the ultimate objective. Lingering growth problems will continue to
hinder effective investment allocations. Without specifically outlining the core
issues (facing development in the region) and actually resolving them is a recipe for
underdevelopment. For example, Oil-producing nations need to go beyond crude
oil activities which has a lower market price to processing activities which has a
higher market price. Continuing with temporarily fixed and front-loaded deals with
China will not resolve the region's major problems. China in particular knows that it
wants from Africa and as a result deals with African in that regard. In the same vein,
African economies need to know what they want to influence investment programs
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issues other than going for anything at all which has a long-run effect of collapsing
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the domestic activities and the exporting sectors. Diversification programs will have
a greater impact as a result while the non-oil sectors will be well developed.

The African community can leverage China's economic interest to attract
investment resources to bridge the infrastructural gaps facing development in the
region. As the majority of countries experiencing heavy financial depts from doner
organizations (the IMF and World Bank and) thereby losing their creditworthiness.
The most viable approach to continue expanding infrastructural development in the
region is to adopt and implement the Mutual or Pooled Growth Model (MGM/
PGM) investment plan with China. This strategy as the name implies requires China
and African economies to initiate a "susu" plan together. Depending on the agree-
ment, both countries (i.e. China and any other country in African or all ) can pull a
fixed amount of funds together to be invested in a viable structural program or
project in a partner country (say an African country) for at least two years and later
pull another for the remaining country (say China) for a similar or different project/
s. Both countries after the two years will account for the funds to avoid miss-
appropriateness. This type of financing or investment is unique because unlike the
IMF funding system, it has no interest commitment hence reducing the debt to GDP
ratio for partner economies.

Africa's manufacturing sector remains underdeveloped, yet China is an indus-
trial hub. Africa is an endowed region with diverse resource potential, hence a
suitable place to site processing and manufacturing industries. The lack of effective
technical competencies is delaying industrial programs in the region. China-Africa
cooperation is a forum that can help Africa close the technical gap and boost
industrial development. The cooperation can be used to transfer technical resources
to support the sector. Through government policies, young entrepreneurial visions
can be supported by given special incentives such as tax holidays for at least one
year, technical and skills training, and others to sustain activities. The government
through its machinery can also protect young vision from competitions. This will
allow them to grow into huge exporting industries and create more jobs to reduce
unemployment.

Lastly, Africa needs to reform its investment policies with China. Observing
China's past partnership engagements with the ASEAN community and other rising
economies will help gain wisdom and help shape future engagement with China. In
the future, Africa community will be able to develop proper economic deals with
China via trade and investment. Again, the US has had long-standing trade and
investment history with China. Most of such engagements have had a couple of
successes and as well as failures to learn from.
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Chapter 4

Sustainably Growing Guinea’s
Bauxite-Aluminum Industry
Lynnette Widder,Thomas D. Pacioni and Ousmane Bocoum

Abstract

Guinea’s bauxite-aluminum industry is undergoing significant expansion of
investment, concession agreements, and in-country mining and refining operations.
In 2018, UNDP-Guinea and Columbia University developed a framework that
would evaluate this development against metrics for social and environmental
sustainability, such as energy access and diversification, water quality, land use,
biodiversity restoration, waste management, and community engagement. Current
environmental impacts measured in GHGs, a metric both economic and environ-
mental, were compared to potential impacts anticipated as a consequence of
expansion. These anticipated impacts include enormous increases in countrywide
GHG emissions and significant regional shortfalls in access to electrical energy. Case
studies from the international bauxite-aluminum industry were then used to illus-
trate best practices for climate mitigation and adaptation and to describe opportu-
nities for regional collaboration on shared-use energy and infrastructure
development (e.g., hydropower used across West Africa, rail transportation)
while achieving measurable benefits to communities, NGOs, regulators, and
mining companies.

Keywords: Guinea, bauxite, aluminum, alumina refining, greenhouse gas
emissions, GHG, sustainable mining, climate mitigation, climate adaptation,
industrialization, regional investment, infrastructure, cumulative impacts,
environment

1. Introduction

The Republic of Guinea is rich in natural resources yet, since its independence in
1958, has struggled to transform that advantage into durable economic and social
development. The small country has over a quarter of the world’s proven bauxite
reserves, approximately 7.4 billion metric tonnes (t) [1, 2], more than any other
nation. Bauxite is the primary ore used to produce aluminum; aluminum alloys are
used to manufacture countless items around the globe. Still, Guinea’s bauxite min-
ing industry did not grow substantially between the 1960s and 2015 [3]. Thus,
Guinea’s government [4], along with the World Bank [5], African Development
Bank [4, 6], and others [7], has identified Guinea’s mining sector with economic
growth, infrastructure development, poverty reduction, and social well-being.
Recently, foreign direct investment (FDI) has fueled dramatic increases in Guinea’s
bauxite-aluminum industry (Figure 1). This growth presents new challenges as
governments and industries worldwide have focused more and more on (GHG)
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emissions and climate adaptation strategies. Notably, Guinea formalized
a commitment to the United Nations Framework Convention on Climate Change
(UNFCCC) by publishing its intended national development goals (INDCs) and
sustainable development strategy priorities [4] in 2015.

Like most developing countries, Guinea lacks capacity to meet its INDCs alone.
Recognizing this widespread need, UNFCCC created the Green Climate Fund
(GCF) as a mechanism to encourage climate change adaptation and mitigation by
matching private sector investment funds. The GCF’s eligibility requirements
are quite strict, and programmatic assistance is often needed to qualify. Hence, in
2016 Guinea requested and received a GCF Readiness Programme grant to help
build its capacity. The UNDP, an accredited partner of the GCF [8], led Guinea’s
Readiness Programme and, as part of capacity building, sought out Columbia Uni-
versity to develop tools to engage Guinea’s private sector in sustainable mining
practices. This chapter summarizes that project’s conceptualization, methods, and
results, including generalized insights into public-private collaborations. The Read-
iness Programme wrapped up in December 2018 with Guinea’s National Designated
Authority established and prepared to articulate initiatives, mobilize private sector
engagement, and develop a robust GCF Country Programme plan. Thus, Guinea
is now fully equipped to access the GCF funding.

1.1 Conspicuous sustainability resources

The UN’s Sustainable Development Goals (SDGs) 8, 9, 11, and 17 integrate
responsible resource extraction regimes into sustainable development. At present, a
confluence of factors—new mining concessions, presidential agenda, civil society
organization activity in the mining regions, and not least of all the GCF matching
funding—has created opportunities to solidify sustainable mining practices. UNDP-
Guinea’s decision to ask Columbia University for support with this acutely relevant
work underpins the notion that student-based research can be an effective impetus
to useful and compelling outcomes when it is backed by in-depth involvement of
seasoned researchers like Widder and Pacioni, on-site face-to-face interactions, and
a commitment to collaboration. This project fostered genuine engagement from
stakeholders in industry, government, and local NGOs by uncovering pathways to

Figure 1.
Rise of Guinea’s mining sector.
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influence local technical approaches, regional development, and national policy.
Because the project was objective and academic, leveraging resources not typically
available (e.g., Columbia University’s degree programs in sustainability), its
approach offers a unique methodological reference.

1.2 Economic, environmental, and social context

The seemingly dissonant condition of abundant natural resources coupled with
highly limited economic and social development is not uncommon in West Africa
[6]. The challenge of remedying that deeply rooted condition is daunting because
economic development, social development, and environmental protection are
overlapping and often conflicting components in a highly complex system (i.e.,
sustainable development). To help determine needs, the UNDP calculates a Human
Development Index (HDI) based on inputs including life expectancy, education,
and per capita income. Of UN’s 189 member nations, Guinea’s HDI ranks 175 [9].
In fact, all West African nations are ranked in the lowest quartile. To vitalize
sustainable development in Guinea, UNDP-Guinea focuses specifically on poverty
reduction, climate change risk, and peace building and governance [10].

With a population of 12.7 M [11], Guinea ranks among the world’s least
developed in infrastructure [12] and, until very recently, FDI [13]. However, in a
remarkable change from decades of economic stagnation, gross domestic product
(GDP) rose 10+% in both 2016 and 2017, largely due to mining sector expansion
[13, 14]. In accordance with its strategic plan [4], Guinea’s Ministry of Mines and
Geology actively developed new concessions and promulgated a special economic
zone (SEZ) for the Boké Region in 2017, underscoring its importance to the bauxite-
aluminum industry. Of particular note, the bauxite-aluminum industry’s current
boom is borne largely of FDI from China [15], the UAE [16], Russia [17], and, to a
lesser extent, Iran [18], France [19], the USA [20], the UK, Australia, India, and the
Netherlands in joint ventures with federal ownership. Moreover, a consortium of
mining companies funded a new trade organization, Guinea’s Chamber of Mines, to
communicate and represent private mining sector interests.

As the World Bank describes in its report on Guinea’s mining sector, the bauxite
industry’s need for infrastructure offers crucial potential for industrialization and
service sector development [14]. For example, recent investment in rail transport
from Guinea’s mining hub in the Boké Region to its commercial port originated in
the private sector working through the Chamber of Mines. Potentials for the trans-
portation and service sectors to provide local employment exceed that of the largely
automated mining industry, especially if that development is part of a regional
network linking nearby landlocked economies to Guinea’s port. In fact, Guinea’s
abundant waterways and other freshwater assets have high regional importance and
must be part of any sustainable development plan. Nonetheless, difficulties remain
in defining and enacting mechanisms to distribute the mining sector’s benefits and
to enact good governance, community enhancement, and environmental
mitigation.

1.3 Regulatory and policy context

A lack of transparency about mining concessions and practices, poor communi-
cation with communities impacted, inadequate or poorly timed remuneration for
agricultural land, and the tendency among foreign mining companies to import
everything from power plants and fuel to workers from their home countries have
led to civil unrest, especially in the Boké Region [21]. Riots, destruction of property,
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and disruption of electrical and transportation infrastructure hobble extraction and
threaten its continued build-out.

Although regulations requiring environmental impact reports are in place,
Guinea’s Ministry of Environment is underfunded and underequipped to monitor and
enforce industry commitments [22]. A recent Human Rights Watch report [22]
illustrates impacts of poorly enforced regulation on farmers’ livelihoods, civil society,
and citizen confidence. Reports of waterway degradation from dust released during
open-pit mining suggest that the current boom is adversely impacting fisheries,
mostly practiced at artisanal scale, which is the country’s other primary employment
sector [23]. Because Guinea encompasses the source and/or course of nearly all major
West African rivers, any water quality or flow degradation will have considerable
regional ramifications. Further, these impacts will have a compounding negative
effect on region-wide ecosystems as underscored by independent climate change
models predicting increased desertification in West Africa [14], especially in the
transition zone between the Sahara Desert and the southern savanna (i.e., Sahel).

1.4 Current funding mechanisms

After clarifying Guinea’s willingness to meet its responsibilities under the
UNFCCC’s Paris Accord, UNDP-Guinea turned its attention to the bauxite-
aluminum industry because it has overwhelming bearing on Guinea’s sustainable
development and because it is among the few industries with the capacities to co-
finance GCF projects. Currently mining companies are required to pay a small
proportion of their profits as a “royalty” intended for use in federal remediation
projects. Although mining companies may see the benefits of addressing the cumu-
lative impacts of their activities, this mining royalty modality, the primary modality
for participation, is not sufficiently robust. Existing mechanisms designed to ensure
effective application of legal and regulatory instruments for mining development
are very weak and constitute a hindrance for crowding in private sector investment.

However, one might find opportunity rather than conflict where mining invest-
ment and civil society participation intersect. This study landed on the concept of
“shared use” to describe these synergies (described below). Accordingly, and as a
direct result of the collaborative activities described, UNDP-Guinea is developing a
work scope for integrated management of the coastal region that has been impacted
by mining activities and erosion, with co-financing of USD 11 M from the GCF and
the Chamber of Mines. This demonstrates how the GCF created opportunity to
couple Guinea’s rapid industrialization to its INDCs.

2. Project design

2.1 Objectives

The overarching project objective was to engage Guinea’s private-sector mining
companies in productive dialog regarding sustainable mining practices, both current
and future. Specific goals included the following: (a) identify public-sector stake-
holders that could champion sustainability-based initiatives and private-sector stake-
holders with expertise in sustainable mining practices; (b) determine the industry’s
current direct GHG emissions and potential impacts from near-term industry growth;
(c) in light of enormous pressure to expand, identify perceived and actual barriers to
sector growth and perceived barriers to more sustainable practices; (d) describe
proven best practices for sustainability in mining that are applicable and appropriate
in Guinea; (e) assist in positioning the mining sector to help meet Guinea’s INDCs
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and to access new forms of capital (e.g., GCF); and (f) provide UNDP-Guinea a
model for implementing such initiatives in the future.

Columbia’s conceptual approach was threefold: (1) establish credibility with
private- and public-sector stakeholders; (2) develop an unbiased overview of the
industry’s likely or typical operations, challenges, risks, and opportunities relative
to environmental and social conditions; and (3) share pragmatic approaches to
sustainable mining in a face-to-face forum to (i) enhance Guinea’s knowledge
base, (ii) elicit industry feedback on specific tactics used currently and challenges
foreseen, and (iii) leverage dialog to form a collaborative effort among stakeholders
to share knowledge and to focus on achievable sustainability goals.

2.2 Scope and methods

In spring 2018, Dr. Lynnette Widder, a Columbia University professor of sus-
tainable development and urbanism, assembled a team that included technical
advisor Thomas D. Pacioni whose decades-long experience in extractives and
advanced degrees in geology and sustainability management equipped him to guide
research and analysis and four graduate students recruited based on academic
performance from Columbia’s Master’s Degree programs in Sustainability
Management and in Public Administration and Development [24]. UNDP-Guinea
committed to monitor progress and facilitate communication with Guinean
organizations, and their operational support and strategic input proved invaluable.
The work scope was modeled on the GCF’s 2015 Readiness Proposal for Guinea [25]
and was completed in two distinct phases. Columbia’s research team initially
completed:

• Literature reviews on (a) Guinea’s current and planned capacity expansion of
bauxite-aluminum operations; (b) inputs, outputs, throughput volumes, and
potential sustainability impacts from operations; (c) typical GHG emission
factors correlated to production; (d) standards and guidelines used elsewhere
that could be adapted to Guinea; and (e) successful implementation of
sustainability practices in bauxite mining under environmental and social
conditions similar to Guinea’s.

• Interviews with mining industry insiders with expertise in environmental,
social, and governance (ESG) practices, financing capital projects in
international extractives, and Guinea’s regulators, including: a representative
of the International Council on Mining and Metals (ICMM), a biodiversity
consultant working in Guinea’s mining sector, International Finance
Corporation (IFC), Power Africa (a USAID program), an independent
consultant, Columbia’s Center for Sustainable Investment (CCSI), Guinea’s
Ministry of Energy and Water Resources, and Electricité de Guinée.

• GHG emissions were estimated for (a) current actual bauxite volumes
reported; and (b) near-term future conditions based on conservative estimates
of published expansion plans.

• Case studies were selected that (a) apply directly to Guinea’s bauxite mining
conditions; (b) mitigate effectively and realistically a spectrum of
sustainability risks; (c) cross-reference industry standards; (d) incentivize
action on environmental and social performance; and (e) could facilitate
knowledge sharing and initiate a dialog with Guinea’s mining companies,
leading to future collaborative data gathering and discussion of best practices.
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Subsequent to Phase 1, and with facilitation support from UNDP-Guinea’s
Ousmane Bocoum,Widder and Pacioni expanded work on qualitative and quantita-
tive drivers that included (a) field-based research in Guinea to isolate data gaps and to
verify and/or update Phase 1 data; (b) interviewing executives from Guinea’s Cham-
ber of Mines and UNDP-Guinea’s local ESG programs, in part to gain insight into the
relationships among mining’s actual (i.e., on-the-ground) environmental and social
drivers; (c) beginning to explore methodologies for developing shared infrastructure
in transportation and energy that can benefit communities and private-sector stake-
holders durably; (d) developing an advocacy strategy to prove how sustainability-
based best practices will reduce intense social pressures by expressing a longer-term
growth approach that includes generational community needs, not only annual reve-
nues; (e) leveraging a recently created consortium of bauxite mining companies in the
Boké Region dedicated to cross-border biodiversity to disseminate and access critical
data; and (f) leading a workshop to share sustainable findings and support collabora-
tion and/or friendly competition among bauxite mining companies in Guinea.

2.3 Limitations

The study was not comprehensive in scope but instead was limited to readily
available data. Although financing mechanisms were discussed, neither a detailed
financial analysis nor a review of potential capitalization strategies was completed.
Rather, the results of a non-funded academic exercise were expanded in the hope
that tangible progress in private-sector engagement could further the UNDP/GCF’s
Readiness Programme.

3. Academia’s POV: benefits and value

Although the benefits of university research to policy makers are well
established, less attention has been given to the role that academic coursework can
play. For this project, UNDP-Guinea prioritized academic objectivity. This rela-
tionship allowed the team of students and faculty to retain full academic freedom,
to conceptualize the project’s scope, and to reframe questions as warranted by
iterative research results.

The team’s independent position translated into access to subject-matter experts
who might otherwise have treated their knowledge as proprietary, including interna-
tional trade organizations, industry representatives, independent finance and science
consultants, development aid organizations, and researchers from other academic
institutions. Because the workshop format of the research project led to broad-based
action items, Guinea’s bauxite-aluminum industry representatives and regulators
could consider its outcomes without concerns about conflicting agendas.

4. Production processes

Bauxite, a sedimentary rock, is the primary ore used to produce aluminum. In
turn, aluminum alloys are widely used [26] to manufacture all types of vehicles,
mobile phones and electronics, machinery, building construction materials, and
household items. Transforming bauxite into aluminum is a three-step industrial
process (Figure 2), each step having social and environmental impacts (e.g., GHG
emissions). Based on typical worldwide production data, approximately 5.54 t of
extracted bauxite will produce 2.25 t of alumina which, in turn, will produce 1 t of
aluminum [27].
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4.1 Bauxite-aluminum production

Bauxite mining—In Guinea, bauxite is mined from open pits, crushed, and
washed on site with water to reduce dust and remove some impurities. The material
is then screened and dried, producing beneficiated bauxite and wastewater, and
then transported to an alumina refinery. At most bauxite mines around the world,
wastewater is retained in settling ponds for reuse [28]. This is likely true in Guinea;
however, specific company practices are not publicly available. Most of Guinea’s
beneficiated bauxite is shipped abroad for refining.

Alumina refining—Beneficiated bauxite is then refined into alumina (i.e., alu-
minum oxide, Al2O3) using the Bayer process, wherein hot caustic soda is added to
dissolve the aluminum compounds. Insoluble residue (i.e., red mud) is then filtered
out, and alumina is precipitated. The red mud is washed to recover as much caustic
as practical and then disposed.

Aluminum smelting—Smelting (anode paste production, electrolysis, and ingot
casting) is the process by which alumina is dissolved in sodium aluminum
hexafluoride (cryolite) at 1,000°C and then placed in a cell with carbon (typically
graphite) cathodes and anodes. Electrolysis oxidizes the anode’s carbon to carbon
dioxide (CO2), and aluminum ions are reduced to aluminum metal at the cathode.

4.2 Resource use and impacts

Potential environmental impacts of bauxite-aluminum production include top-
soil destruction, dust generation, overuse of freshwater supplies, wastewater
releases, and GHG emissions. Resource inputs and non-GHG waste based on typical
production data are summarized in Table 1, and qualitative summaries are pro-
vided below.

Bauxite mining—Mechanical mining causes dusty conditions, and airborne
particulates are both a direct respiratory risk and the primary source of reddish
deposits in the areas around. Energy inputs at this phase are mostly diesel used in
bulldozers, excavators, and haul trucks. While Guinea’s mining wastewater may be
recovered as a general practice, there are reports of surface water impacts [22]. This
means wastewater management may not be adequate to protect Guinea’s all-
important waterways.

Alumina refining—Refining requires substantially more water and electricity
than mining. Disposed red mud is high in pH and salinity. In addition, metals and
natural background radioactivity from its parent bauxite are often concentrated in
red mud. Although there are potential uses for red mud, the international rate of
reuse is only 2–3% [32]. Other by-products of alumina refining include hydrocar-
bons, suspended solids in water, and air emissions of nitrogen dioxide, sulfur
dioxide, and mercury [28, 30]. Thus, risks to human health and surrounding eco-
systems from alumina refining [33] dramatically eclipses.

Aluminum smelting—Smelting requires yet another order of magnitude
increase in energy input. Water requirements are also significantly greater than
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Subsequent to Phase 1, and with facilitation support from UNDP-Guinea’s
Ousmane Bocoum,Widder and Pacioni expanded work on qualitative and quantita-
tive drivers that included (a) field-based research in Guinea to isolate data gaps and to
verify and/or update Phase 1 data; (b) interviewing executives from Guinea’s Cham-
ber of Mines and UNDP-Guinea’s local ESG programs, in part to gain insight into the
relationships among mining’s actual (i.e., on-the-ground) environmental and social
drivers; (c) beginning to explore methodologies for developing shared infrastructure
in transportation and energy that can benefit communities and private-sector stake-
holders durably; (d) developing an advocacy strategy to prove how sustainability-
based best practices will reduce intense social pressures by expressing a longer-term
growth approach that includes generational community needs, not only annual reve-
nues; (e) leveraging a recently created consortium of bauxite mining companies in the
Boké Region dedicated to cross-border biodiversity to disseminate and access critical
data; and (f) leading a workshop to share sustainable findings and support collabora-
tion and/or friendly competition among bauxite mining companies in Guinea.

2.3 Limitations

The study was not comprehensive in scope but instead was limited to readily
available data. Although financing mechanisms were discussed, neither a detailed
financial analysis nor a review of potential capitalization strategies was completed.
Rather, the results of a non-funded academic exercise were expanded in the hope
that tangible progress in private-sector engagement could further the UNDP/GCF’s
Readiness Programme.

3. Academia’s POV: benefits and value

Although the benefits of university research to policy makers are well
established, less attention has been given to the role that academic coursework can
play. For this project, UNDP-Guinea prioritized academic objectivity. This rela-
tionship allowed the team of students and faculty to retain full academic freedom,
to conceptualize the project’s scope, and to reframe questions as warranted by
iterative research results.

The team’s independent position translated into access to subject-matter experts
who might otherwise have treated their knowledge as proprietary, including interna-
tional trade organizations, industry representatives, independent finance and science
consultants, development aid organizations, and researchers from other academic
institutions. Because the workshop format of the research project led to broad-based
action items, Guinea’s bauxite-aluminum industry representatives and regulators
could consider its outcomes without concerns about conflicting agendas.

4. Production processes

Bauxite, a sedimentary rock, is the primary ore used to produce aluminum. In
turn, aluminum alloys are widely used [26] to manufacture all types of vehicles,
mobile phones and electronics, machinery, building construction materials, and
household items. Transforming bauxite into aluminum is a three-step industrial
process (Figure 2), each step having social and environmental impacts (e.g., GHG
emissions). Based on typical worldwide production data, approximately 5.54 t of
extracted bauxite will produce 2.25 t of alumina which, in turn, will produce 1 t of
aluminum [27].
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4.1 Bauxite-aluminum production
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casting) is the process by which alumina is dissolved in sodium aluminum
hexafluoride (cryolite) at 1,000°C and then placed in a cell with carbon (typically
graphite) cathodes and anodes. Electrolysis oxidizes the anode’s carbon to carbon
dioxide (CO2), and aluminum ions are reduced to aluminum metal at the cathode.

4.2 Resource use and impacts

Potential environmental impacts of bauxite-aluminum production include top-
soil destruction, dust generation, overuse of freshwater supplies, wastewater
releases, and GHG emissions. Resource inputs and non-GHG waste based on typical
production data are summarized in Table 1, and qualitative summaries are pro-
vided below.

Bauxite mining—Mechanical mining causes dusty conditions, and airborne
particulates are both a direct respiratory risk and the primary source of reddish
deposits in the areas around. Energy inputs at this phase are mostly diesel used in
bulldozers, excavators, and haul trucks. While Guinea’s mining wastewater may be
recovered as a general practice, there are reports of surface water impacts [22]. This
means wastewater management may not be adequate to protect Guinea’s all-
important waterways.

Alumina refining—Refining requires substantially more water and electricity
than mining. Disposed red mud is high in pH and salinity. In addition, metals and
natural background radioactivity from its parent bauxite are often concentrated in
red mud. Although there are potential uses for red mud, the international rate of
reuse is only 2–3% [32]. Other by-products of alumina refining include hydrocar-
bons, suspended solids in water, and air emissions of nitrogen dioxide, sulfur
dioxide, and mercury [28, 30]. Thus, risks to human health and surrounding eco-
systems from alumina refining [33] dramatically eclipses.

Aluminum smelting—Smelting requires yet another order of magnitude
increase in energy input. Water requirements are also significantly greater than
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mining or alumina refining. Smelting also produces air emissions of fluorides and
hydrocarbons [28].

5. Guinea’s bauxite-aluminum industry

Figure 3 shows the location and number of concessions, or permits to operate,
for bauxite mining and alumina refining. Mining is largely centered in northwestern
Guinea in the Boké Region’s SEZ. The majority of concessions are held in whole or in
part by foreign mining organizations that have incorporated Guinean operating
companies in conjunction with the Republic of Guinea’s government. Through 2015,
Compagnie des Bauxites de Guinée (CBG, a.k.a. Guinea Bauxite Company)
accounted for >75% of extracted bauxite. Guinea’s government holds a 49% interest
in CBG, with the balance held by an international consortium. The remaining 20–
25% of Guinea’s bauxite industry prior to 2016 was controlled by Russia’s RUSAL,
operating three wholly owned subsidiaries. Large-scale growth began in 2015 (pri-
marily) by expanding existing concessions and granting new concessions, with new
mining operations coming on line in 2016. Guinea’s government controls 10–15% of
most of the new concessions.

5.1 Current bauxite-aluminum production

Bauxite production for 2008–2018 (estimated) is provided in Table 2, and a
summary of mining companies operating in Guinea is provided in Appendix A.
Despite more than a half-century of bauxite mining, only one alumina refinery has
been established in Guinea and its operation has been sporadic and largely inconse-
quential. No smelters have yet been constructed.

Bauxite mining (per t of
bauxite ore extracted)

Alumina refining (per t
of alumina refined)

Aluminum smelting* (per t of
primary aluminum smelted)

Fuel input 1.5 kg [29] 100 kg [30] Not available

Electricity
input

5 kWh [29] 150 kWh [29] 14,000 kWh [31]

Water
input

0.6 m3 8 m3 [31] �20 m3

Waste
output

0.00095 t dust 1–1.5 t 0.05 t

Bauxite mining (per t of
aluminum)

Alumina refining (per t
of aluminum)

Aluminum smelting* (per t of
aluminum)

Fuel input 8.3 kg 225 kg Not available

Electricity
input

27.7 kWh 337.5 kWh 14,000 kWh

Water
input

3.3 m3 18 m3 �20 m3

Waste
output

Negligible 3.4 t 0.05 t

*Electrolysis process only, excludes anode production and ingot casting.

Table 1.
Inputs for bauxite-aluminum production.
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5.2 GHG emissions

Although it does not integrate water pollution, soil pollution, or other types of
air pollution relevant to the funding opportunities offered by the GCF, GHG emis-
sions is the primary metric used to determine climate mitigation and adaptation

Figure 3.
Location of Guinea’s bauxite-aluminum concessions.

Year Bauxite production (Mt) [3] GHG emissions (MtCO2e)

2008 18.5 0.33

2009 15.6 0.28

2010 17.4 0.31

2011 17.6 0.32

2012 17.8 0.32

2013 18.8 0.34

2014 17.3 0.31

2015 18.1 0.33

2016 31.5 0.57

2017 46.2 0.83

2018* 50.0 0.90
*Estimated.

Table 2.
Bauxite production and GHG emissions, 2008–2018.
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mining or alumina refining. Smelting also produces air emissions of fluorides and
hydrocarbons [28].

5. Guinea’s bauxite-aluminum industry

Figure 3 shows the location and number of concessions, or permits to operate,
for bauxite mining and alumina refining. Mining is largely centered in northwestern
Guinea in the Boké Region’s SEZ. The majority of concessions are held in whole or in
part by foreign mining organizations that have incorporated Guinean operating
companies in conjunction with the Republic of Guinea’s government. Through 2015,
Compagnie des Bauxites de Guinée (CBG, a.k.a. Guinea Bauxite Company)
accounted for >75% of extracted bauxite. Guinea’s government holds a 49% interest
in CBG, with the balance held by an international consortium. The remaining 20–
25% of Guinea’s bauxite industry prior to 2016 was controlled by Russia’s RUSAL,
operating three wholly owned subsidiaries. Large-scale growth began in 2015 (pri-
marily) by expanding existing concessions and granting new concessions, with new
mining operations coming on line in 2016. Guinea’s government controls 10–15% of
most of the new concessions.

5.1 Current bauxite-aluminum production

Bauxite production for 2008–2018 (estimated) is provided in Table 2, and a
summary of mining companies operating in Guinea is provided in Appendix A.
Despite more than a half-century of bauxite mining, only one alumina refinery has
been established in Guinea and its operation has been sporadic and largely inconse-
quential. No smelters have yet been constructed.

Bauxite mining (per t of
bauxite ore extracted)

Alumina refining (per t
of alumina refined)

Aluminum smelting* (per t of
primary aluminum smelted)

Fuel input 1.5 kg [29] 100 kg [30] Not available

Electricity
input

5 kWh [29] 150 kWh [29] 14,000 kWh [31]

Water
input

0.6 m3 8 m3 [31] �20 m3

Waste
output

0.00095 t dust 1–1.5 t 0.05 t

Bauxite mining (per t of
aluminum)

Alumina refining (per t
of aluminum)

Aluminum smelting* (per t of
aluminum)

Fuel input 8.3 kg 225 kg Not available

Electricity
input

27.7 kWh 337.5 kWh 14,000 kWh

Water
input

3.3 m3 18 m3 �20 m3

Waste
output

Negligible 3.4 t 0.05 t

*Electrolysis process only, excludes anode production and ingot casting.

Table 1.
Inputs for bauxite-aluminum production.
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5.2 GHG emissions

Although it does not integrate water pollution, soil pollution, or other types of
air pollution relevant to the funding opportunities offered by the GCF, GHG emis-
sions is the primary metric used to determine climate mitigation and adaptation

Figure 3.
Location of Guinea’s bauxite-aluminum concessions.

Year Bauxite production (Mt) [3] GHG emissions (MtCO2e)

2008 18.5 0.33

2009 15.6 0.28

2010 17.4 0.31

2011 17.6 0.32

2012 17.8 0.32

2013 18.8 0.34

2014 17.3 0.31

2015 18.1 0.33

2016 31.5 0.57

2017 46.2 0.83

2018* 50.0 0.90
*Estimated.

Table 2.
Bauxite production and GHG emissions, 2008–2018.
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needs. For the purpose of calculating conservative GHG estimates, the proportion
of hydroelectric power in the industry’s overall energy mix was assumed to be
consistent with regional averages in Africa (i.e., 43% [34]), compared to Guinea’s
actual proportion of hydroelectric power, approximately 56% [35]. This GHG anal-
ysis only considered the industry’s current direct emissions, and not secondary
emissions from transportation between facilities or to end users. GHG emissions are
expressed throughout this chapter as t of CO2 equivalents or tCO2e. Table 2 and
Figure 4 summarize annual bauxite-aluminum production and GHG emissions for
2008–2018. Emission factors (EFs) used to calculate GHG emissions for each step in
the aluminum production process are summarized in Table 3. EFs are provided per
t of material produced in each step and per t of aluminum produced across each
step. To determine EFs, the relative proportions of material required to produce 1 t
of aluminum (described in Section 4) were assumed.

Consistent with Guinea’s strategic plan, bauxite production has increased rapidly
since 2016. Guinea’s alumina refinery had not been operating, so recent GHG
emissions were negligible, though refining resumed in early 2018.

5.3 Expansion plans and future GHG emissions

Since 2015 Guinea’s government has consistently signaled strong interest in
expanding bauxite mining, as well as in-country alumina refining and aluminum
smelting. Specifically, all new mining concessions have included rights for alumina
refineries, most notably a USD 2.8 B investment from the Chinese company

Figure 4.
Current GHG emissions.

Process stage GHG EF GHG EF normalized to 1 t aluminum

Bauxite mining 0.02 tCO2e/t of bauxite <0.1 tCO2e/t of aluminum

Alumina refining 1.69 tCO2e/t of alumina 3.8 tCO2e/t of aluminum

Aluminum* production 12.7 tCO2e/t of aluminum 12.7 tCO2e/t of aluminum

Total to produce 1 t aluminum 16.5 tCO2e/t of aluminum
*Includes anode paste (0.6 tCO2e) + electrolysis (11.9 tCO2e) + ingot casting (0.2 tCO2e).

Table 3.
Average GHG EFs by process [34].
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TBEA [36]. TBEA plans to bring its alumina refinery online by June 2021 and to
start smelter construction by 2025. (Because TBEA’s concession is not yet available,
it is not included in Appendix A). In addition to private-sector funds, the World
Bank’s [37] investment matching program has facilitated the mining industry’s rapid
expansion. Guinea’s stated goal is to grow extraction refining from 0.6 to >1 Mt by
2024 [38], thereby boosting GDP and generating considerable demand for local
employment, though it is not clear that local workers will benefit from these new
concessions. More concerning than the lack of transparency about staffing plans in
these new concessions is the extraordinary increase in GHG emissions that will
accompany alumina and aluminum productions (Figure 4). The likely impact on
near-term GHG emissions is shown in Figure 5.

5.4 Regulations and standards

International, sectorial, and industry standards can ensure that mining companies
follow best practices, especially if mutual monitoring by competing bauxite compa-
nies of one another’s compliance was embedded in compliance plans. The Guinea
Sustainable Bauxite Mining Consortium, founded as a vehicle for GCF support, is one
such opportunity. Additional standards are published by the IFC, the ICMM, the
Aluminum Stewardship Initiative (ASI), and the Business and Biodiversity Offsets
Programme (BBOP). However, because few of the companies operating in Guinea
are publicly traded and therefore less likely to feel pressure from shareholders
regarding accurate and timely environmental reporting, consensual oversight among
peer companies is particularly important. Guinea’s laws and industry guidelines
include provisions and methods for rehabilitating exhausted mines with local collab-
oration [39]. However, this has had limited success in the Boké Region [22].

6. A shared values approach to solutions

Given limitations on Guinea’s capacity to enforce its regulatory requirements
and to create transparency around the environmental impact assessments required
by law, it was prudent to look to other, less conventional pathways to help prioritize
mining and refining processes that will decrease the magnitude of environmental

Figure 5.
Future GHG emissions.
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needs. For the purpose of calculating conservative GHG estimates, the proportion
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consistent with regional averages in Africa (i.e., 43% [34]), compared to Guinea’s
actual proportion of hydroelectric power, approximately 56% [35]. This GHG anal-
ysis only considered the industry’s current direct emissions, and not secondary
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expressed throughout this chapter as t of CO2 equivalents or tCO2e. Table 2 and
Figure 4 summarize annual bauxite-aluminum production and GHG emissions for
2008–2018. Emission factors (EFs) used to calculate GHG emissions for each step in
the aluminum production process are summarized in Table 3. EFs are provided per
t of material produced in each step and per t of aluminum produced across each
step. To determine EFs, the relative proportions of material required to produce 1 t
of aluminum (described in Section 4) were assumed.

Consistent with Guinea’s strategic plan, bauxite production has increased rapidly
since 2016. Guinea’s alumina refinery had not been operating, so recent GHG
emissions were negligible, though refining resumed in early 2018.

5.3 Expansion plans and future GHG emissions

Since 2015 Guinea’s government has consistently signaled strong interest in
expanding bauxite mining, as well as in-country alumina refining and aluminum
smelting. Specifically, all new mining concessions have included rights for alumina
refineries, most notably a USD 2.8 B investment from the Chinese company
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Bauxite mining 0.02 tCO2e/t of bauxite <0.1 tCO2e/t of aluminum

Alumina refining 1.69 tCO2e/t of alumina 3.8 tCO2e/t of aluminum

Aluminum* production 12.7 tCO2e/t of aluminum 12.7 tCO2e/t of aluminum

Total to produce 1 t aluminum 16.5 tCO2e/t of aluminum
*Includes anode paste (0.6 tCO2e) + electrolysis (11.9 tCO2e) + ingot casting (0.2 tCO2e).
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TBEA [36]. TBEA plans to bring its alumina refinery online by June 2021 and to
start smelter construction by 2025. (Because TBEA’s concession is not yet available,
it is not included in Appendix A). In addition to private-sector funds, the World
Bank’s [37] investment matching program has facilitated the mining industry’s rapid
expansion. Guinea’s stated goal is to grow extraction refining from 0.6 to >1 Mt by
2024 [38], thereby boosting GDP and generating considerable demand for local
employment, though it is not clear that local workers will benefit from these new
concessions. More concerning than the lack of transparency about staffing plans in
these new concessions is the extraordinary increase in GHG emissions that will
accompany alumina and aluminum productions (Figure 4). The likely impact on
near-term GHG emissions is shown in Figure 5.

5.4 Regulations and standards

International, sectorial, and industry standards can ensure that mining companies
follow best practices, especially if mutual monitoring by competing bauxite compa-
nies of one another’s compliance was embedded in compliance plans. The Guinea
Sustainable Bauxite Mining Consortium, founded as a vehicle for GCF support, is one
such opportunity. Additional standards are published by the IFC, the ICMM, the
Aluminum Stewardship Initiative (ASI), and the Business and Biodiversity Offsets
Programme (BBOP). However, because few of the companies operating in Guinea
are publicly traded and therefore less likely to feel pressure from shareholders
regarding accurate and timely environmental reporting, consensual oversight among
peer companies is particularly important. Guinea’s laws and industry guidelines
include provisions and methods for rehabilitating exhausted mines with local collab-
oration [39]. However, this has had limited success in the Boké Region [22].

6. A shared values approach to solutions

Given limitations on Guinea’s capacity to enforce its regulatory requirements
and to create transparency around the environmental impact assessments required
by law, it was prudent to look to other, less conventional pathways to help prioritize
mining and refining processes that will decrease the magnitude of environmental

Figure 5.
Future GHG emissions.
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and community damage. Conflict around competing resource needs is inevitable
unless synergies and compromise are integrated. This points to consideration of
shared values, an approach that has already realized rail and port improvement
co-funded by mining companies.

With collaboration, Guinea’s hydropower potential may be used to leapfrog
GHG impacts while also benefiting underserved rural communities. Guinea is the
source of at least a dozen major West African rivers and a similar number of
regional rivers, and could potentially generate 19,300-26,000 GWh of hydropower
annually [35, 40]. The present installed capacity, subject to considerable seasonal
fluctuation, is 0.5–0.6 GW [41]. Still, rural electrification is less than half the
national average (11 vs. 26%). System build-out in which the bauxite industry can
serve as an anchor client coupled with careful planning and monitoring to ensure
biodiversity and waterway health could provide enormous national and regional
benefit in perpetuity.

6.1 From shared use to shared solutions: a successful workshop

On June 29, 2018, the results from both phases of this study were presented in a
workshop chaired by the Chamber of Mines with extensive participation frommining
companies and organizations (Table 4). Stakeholders applauded UNDP-Guinea and
Columbia University and described the workshop to Mr. Ousmane Bocoum (UNDP-
Guinea, June 29, 2018) as “solutions served on a plate”. Debate on best practices
inspired mining companies to discuss remediation strategies they are already practic-
ing, making public efforts already underway (because they privately held, mining
companies in Guinea have neither shareholder reporting nor robust corporate social
responsibility reports). The workshop culminated in discussions on the benefits that
mining companies would gain by more extensive knowledge sharing among compa-
nies, and how that knowledge sharing would help reach sustainability goals.

6.2 Case studies

Mining companies and trade organizations:
Chambre des Mines de Guinée, Alliance Minière
Responsable (AMR), Alliance Mining
Commodities (AMC), Alufer Mining, Compagnie
des Bauxites de Guinée (CBG), Emirates Global
Aluminum (EGA), Société Minière de Boké (SMB)

Academia:
Columbia University - The Earth Institute,
L’Université Gamal Abdel Nasser de Conakry-
Centre d’Etude et de Recherche en
Environnement (UGANC-CERE)

Nongovernmental organizations:
Green Climate Fund, UNDP-Guinea, United
Nations Children’s Fund (UNICEF)

Guinean government ministries:
Ministry of Mines and Geology, Ministry of
Environment

English translations of organizational names are provided in Appendix A.

Table 4.
Workshop participants.

Case study no. 1: Land Rehabilitation for Bauxite Mining
Objective: Enhance biodiversity by landscaping closed areas with native plants
Solution: Nucleation method at bauxite mine in Brazil’s Amazon region

Methods/technical approach:

• Integrate solutions for closing tapped-out
areas, enhancing biodiversity, and develop
local economy

Standards/regulatory drivers:

• IFC 6: Biodiversity, IFC 4: Community, IFC
1: Assessment and Management of
Environmental and Social Risks and Impacts
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• Use land-use offsets to drive toward
footprint-neutral goal

• Hire locals to collect and plant seeds for
indigenous vegetation

• Leverage natural processes to build
microenvironments that reduce landscape
fragmentation

• Create topsoil from vegetation and
rainwater

• Reduce runoff by contouring land surface
• Create wildlife shelters
• Underwrite local biodiversity conservation

program

• ICMM 6, 7, 9 (10, reporting)
• ASI Principle 8 biodiversity, 9.7 local

communities
• BBOP principles and mitigation hierarchy

Location: Brazil

• Area population: 35,000
• High population growth
• Very high poverty rate

Benefits/business value:

• Reduce closure/restoration cost by 40%
• Reduce long-term liability from biodiversity loss beyond fence line
• Bolster reputation by spending restoration expenses locally
• Help achieve strategic goal of footprint-neutral mining

Case study no. 2: Community Engagement for Bauxite Mining
Objective: Improve transparency and stakeholder dialog to reduce social unrest
Solution: Dialog and support for local communities around bauxite mine, Brazil

Methods/technical approach:

• Host annual intersectoral forum with an
international education foundation to
include 60 civil society organizations and
local authorities

• Use itinerant dialogue process to bring
company reps into communities for regular
meetings

• Offer access to monitor local water quality
during extreme weather events and
support local, recovery efforts and services

• Involve local NGOs as third-party
observers in community-related actions

• Use open-house initiative to provide
scheduled facility tours for local residents

Standards/regulatory drivers:

• IFC 4: Community, IFC 7: Indigenous
Peoples, IFC 1: Assessment and Management
of Environmental and Social Risks and
Impacts

• ICMM 1, 4, 10
• ASI Principle 9.7 local communities, 3.4

stakeholder complaints, grievances, and
requests for information

Location: Brazil

• Three small communities within an area
with population of 88,000

• Subject to flooding, deforestation
• Low employment, high poverty
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and community damage. Conflict around competing resource needs is inevitable
unless synergies and compromise are integrated. This points to consideration of
shared values, an approach that has already realized rail and port improvement
co-funded by mining companies.

With collaboration, Guinea’s hydropower potential may be used to leapfrog
GHG impacts while also benefiting underserved rural communities. Guinea is the
source of at least a dozen major West African rivers and a similar number of
regional rivers, and could potentially generate 19,300-26,000 GWh of hydropower
annually [35, 40]. The present installed capacity, subject to considerable seasonal
fluctuation, is 0.5–0.6 GW [41]. Still, rural electrification is less than half the
national average (11 vs. 26%). System build-out in which the bauxite industry can
serve as an anchor client coupled with careful planning and monitoring to ensure
biodiversity and waterway health could provide enormous national and regional
benefit in perpetuity.

6.1 From shared use to shared solutions: a successful workshop

On June 29, 2018, the results from both phases of this study were presented in a
workshop chaired by the Chamber of Mines with extensive participation frommining
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Columbia University and described the workshop to Mr. Ousmane Bocoum (UNDP-
Guinea, June 29, 2018) as “solutions served on a plate”. Debate on best practices
inspired mining companies to discuss remediation strategies they are already practic-
ing, making public efforts already underway (because they privately held, mining
companies in Guinea have neither shareholder reporting nor robust corporate social
responsibility reports). The workshop culminated in discussions on the benefits that
mining companies would gain by more extensive knowledge sharing among compa-
nies, and how that knowledge sharing would help reach sustainability goals.

6.2 Case studies

Mining companies and trade organizations:
Chambre des Mines de Guinée, Alliance Minière
Responsable (AMR), Alliance Mining
Commodities (AMC), Alufer Mining, Compagnie
des Bauxites de Guinée (CBG), Emirates Global
Aluminum (EGA), Société Minière de Boké (SMB)

Academia:
Columbia University - The Earth Institute,
L’Université Gamal Abdel Nasser de Conakry-
Centre d’Etude et de Recherche en
Environnement (UGANC-CERE)

Nongovernmental organizations:
Green Climate Fund, UNDP-Guinea, United
Nations Children’s Fund (UNICEF)

Guinean government ministries:
Ministry of Mines and Geology, Ministry of
Environment

English translations of organizational names are provided in Appendix A.

Table 4.
Workshop participants.

Case study no. 1: Land Rehabilitation for Bauxite Mining
Objective: Enhance biodiversity by landscaping closed areas with native plants
Solution: Nucleation method at bauxite mine in Brazil’s Amazon region

Methods/technical approach:

• Integrate solutions for closing tapped-out
areas, enhancing biodiversity, and develop
local economy

Standards/regulatory drivers:

• IFC 6: Biodiversity, IFC 4: Community, IFC
1: Assessment and Management of
Environmental and Social Risks and Impacts
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• Use land-use offsets to drive toward
footprint-neutral goal

• Hire locals to collect and plant seeds for
indigenous vegetation

• Leverage natural processes to build
microenvironments that reduce landscape
fragmentation

• Create topsoil from vegetation and
rainwater

• Reduce runoff by contouring land surface
• Create wildlife shelters
• Underwrite local biodiversity conservation

program

• ICMM 6, 7, 9 (10, reporting)
• ASI Principle 8 biodiversity, 9.7 local

communities
• BBOP principles and mitigation hierarchy

Location: Brazil

• Area population: 35,000
• High population growth
• Very high poverty rate

Benefits/business value:

• Reduce closure/restoration cost by 40%
• Reduce long-term liability from biodiversity loss beyond fence line
• Bolster reputation by spending restoration expenses locally
• Help achieve strategic goal of footprint-neutral mining

Case study no. 2: Community Engagement for Bauxite Mining
Objective: Improve transparency and stakeholder dialog to reduce social unrest
Solution: Dialog and support for local communities around bauxite mine, Brazil

Methods/technical approach:

• Host annual intersectoral forum with an
international education foundation to
include 60 civil society organizations and
local authorities

• Use itinerant dialogue process to bring
company reps into communities for regular
meetings

• Offer access to monitor local water quality
during extreme weather events and
support local, recovery efforts and services

• Involve local NGOs as third-party
observers in community-related actions

• Use open-house initiative to provide
scheduled facility tours for local residents

Standards/regulatory drivers:

• IFC 4: Community, IFC 7: Indigenous
Peoples, IFC 1: Assessment and Management
of Environmental and Social Risks and
Impacts

• ICMM 1, 4, 10
• ASI Principle 9.7 local communities, 3.4

stakeholder complaints, grievances, and
requests for information

Location: Brazil

• Three small communities within an area
with population of 88,000

• Subject to flooding, deforestation
• Low employment, high poverty
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Benefits/business value:

• Corporate Sustainability Report supports listing on Dow Jones Sustainability Index
• Better informed local communities see company as reliable partner and resource for information
• Third-party verification allows limited incidents of less popular actions (remove illegal

dwellings)
• Investment in community infrastructure and climate change (i.e., weather related) resilience

facilitates production continuity during and after extreme events
• Improved local economic conditions reduces dependency on future mining support

Case study no. 3: Water Management for Alumina Refining
Objective: Optimize water usage and wastewater treatment
Solution: Water treatment and systems at alumina and aluminum refineries

Methods/technical approach:

• Use on-site wastewater treatment to
eliminate fuel use from waste
transportation, and reuse treated water on
site to reduce discharge into local
waterways

• Reduce freshwater drawdown
• Improve recovery process to capture and

reuse of caustic soda for beneficiation
process

• Create and use a water risk management
tool that covers use and discharge

• Limit accidental discharge by reinforcing
mine tailing lagoons and using topography
for waste

Standards/regulatory drivers:

• IFC 3: Resource Efficiency, IFC 1:
Assessment and Management of
Environmental and Social Risks and Impacts

• ICMM 6, (10, reporting), Water
Commitments 1–3

• ASI Principle 7 water stewardship

Locations: Brazil and Qatar

• Qatar: water-poor region
• Qatar: energy-rich location
• Brazil: susceptible to flooding
• Brazil: sensitive local hydrology

Benefits/business value:

• Improve control over input sourcing reduces need for freshwater
• Reduce cost for water resources and treatment
• Reduce cost for caustic soda (ca. 15% of total cash costs in refining process
• Proactive water risk management contains ecosystem threats during extreme events
• Proactive water risk management and on-site treatment minimize infrastructure disruption
• Water husbandry co-benefits local communities

Case study no. 4: Red Mud Management for Alumina Refining
Objective: Improve options for red mud storage and sequestration
Solution: Dry stacking method for storing bauxite-alumina refining residue

Methods/technical approach:

• New filter press technique reduces moisture
content in red mud to 22% (standard
moisture content for drum filter is 36%)

• Caustic soda, alumina, water recovery/reuse
• Denser redmud residue requires significantly

smaller areas for storage and sequestration
• Storage dams are drained from the bottom

for further caustic soda and alumina recovery
• Storage dams may be reforested after

5 years deposition

Standards/regulatory drivers:

• IFC 3: Resource Efficiency, IFC 1:
Assessment and Management of
Environmental and Social Risks and
Impacts)

• ICMM 6, (10, reporting)
• ASI Principle 6 emissions, effluents, waste
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Location: Brazil

• Three small communities within an area
with population of 88,000

• Subject to flooding, deforestation
• Low employment, high poverty

Benefits/business value:

• Reduce operating costs by recovering additional water, caustic soda, and alumina
• Use dry stacking to reduce environmental risk from extreme weather, flooding, or leakage
• Smaller storage areas reduce need for new dams, footprint expansion, and logistical effort
• Reforestation efforts can be used or monetized for carbon offsets

Case study no. 5: Cost-Effective Clean Energy for Aluminum Smelting
Objective: Long-term fixed price clean energy supply for smelting
Solution: Purchase Agreement (PPA) for hydroelectric power

Methods/technical approach:

• Preliminary financial agreement between
company as anchor customer and
governmental agencies permits project
development and financing

• Shared investment and concessions:
publicly funded energy infrastructure in
exchange for company-funded smelter, job
creation guarantee, financial support for
national park to offset lands lost to
hydroelectric plant

• Multi-year energy supply contract
guarantees offtake to amortize public
investment and 40-year commitment for
reduced energy pricing for smelting
company

Standards/regulatory drivers:

• IFC 3: Resource Efficiency, IFC 1:
Assessment and Management of
Environmental and Social Risks and Impacts

• ICMM 6, (10, reporting)
• ASI Principle 5 greenhouse gas emissions

Location: Iceland

• Area population of 5000
• High environmental sensitivity
• Highly educated community

Benefits/business value:

• Use of long-term pricing agreement will produce 30% energy cost savings over other smelting
operations

• Guaranteed uninterrupted power supply to smelter, accounting for 1/3 of hydroplant’s output
• Three-year window between signing of agreement and start of operations
• Co-financing through banks and lenders looking to expand their green finance portfolio
• National parklands constructed under agreement create carbon sequestration, environmental

benefit, community recreation, and national good will
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6.3 Strategy and benefits

UNDP-Guinea is now working with the Chamber of Mines on operationalizing
their intention to adopt specific sustainable mining practices. This strategic
momentum is timely because a landmark 2019 US Supreme Court decision in Jam v.
IFC exposes the World Bank’s liability when financing negligent projects and
promises to add pressure from civilian advocates. As an example, a suit has already
been brought by 13 Guinean communities against the IFC for its support of mining
projects, thus highlighting the immediate effect of the court’s decision. Coinci-
dently, only days later, three major French banks announced their financing for the
largest bauxite mining operation on the planet in Guinea [42]. As pressures to
address increasingly empowered stakeholders grow, new pathways for investing in
environmental and community sustainability gain much-needed traction.

6.4 Developments toward sustainable mining since project completion

Coastal mangrove rice growing has been impacted by bauxite dust released
during mining. As a first step in providing opportunities for mining companies to
engage in meaningful climate adaptation activities, the GCF recently approved a
proposal for “Enhancing the Resilience of Guinea’s Coastal Rural Communities to
Coastal Erosion Due to Climate Change” (see Section 4). This proposal, submitted
by UNDP-Guinea and the Chamber of Mines, represents a milestone achievement
in advancing Guinea’s SDG agenda beyond mandated royalties. Specifically, the
Chamber of Mines pledged mining company investment to implement a paradigm-
shifting adaptation solution based on (a) design and adoption of an integrated
coastal zone management plan; (b) a tailored combination of ecosystem-based
adaptation activities, including mangrove restoration and infrastructure for coastal
protection; and (c) promotion of climate-resilient livelihoods among rural commu-
nities as a buffer against climate change risk and as incentive to preserve the
mangrove ecosystem.

7. Conclusions

The experience of this 6-month engagement offers replicable values:

• Academia has a valuable role to play by virtue of expertise (Widder and
Pacioni), objectivity, ability to ask questions that others cannot due to
expectations in their deliverables, and access to talented labor (i.e., graduate
students).

• Best practices can be shared and adapted—the companies operating in
Guinea should share best practices and adapt others from comparable
situations to conserve resources, engage community, and support the
environment.

• Research is a shared value—measuring environmental health, resources,
flows, and community well-being is an opportunity for collaboration
between universities and industry and will facilitate standards compliance.

• Standards for sustainability—consensus around international standards
ensures social license to operate, improved process efficiencies, resource
savings, and funding opportunities for projects with multiple beneficiaries.
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A. Appendices: Guinea’s bauxite mining operations

Company name Controlling interest Guinea
interest (%)

Location Concession
type

CBG Compagnie des
Bauxites de Guinée

USA, Australia, UK (51%
Halco: Alcoa, Rio Tinto-Alcan,
Dadco)

49 Boké Rgn Bauxite,
alumina

a.k.a. Guinea Bauxite
Company

also party to CBG/
GAC joint agreement

Bauxite,
alumina

Fria RUSAL (using three
separate operating
cos)

Russia (48.1% of RUSAL is
owned by En + Group

0

d.b.a. Alumina
Company of Guinea

Fria Prf,
Boké Rgn

Bauxite,
alumina

CBK d.b.a. Compagnie des
Bauxites de Kindia

Kindia
Prf/Rgn

Bauxite,
Alumina

a.k.a. Kindia Bauxite
Company

COBAD d.b.a. Compagnie de
Bauxiteet d’Aluminie
de Diandian

Boké Rgn Bauxite,
alumina

a.k.a. Dian Bauxite
Company
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Company name Controlling interest Guinea
interest (%)

Location Concession
type

EGA Emirates Global
Aluminum

UAE 0 Boké Rgn Bauxite,
alumina,
aluminum

GAC d.b.a. Guinea Alumina
Corp

f.k.a. Global Alumina
Corp

CDM China Henan
International Mining
Development Group

China (41% Chico, 51%
Y’ngc’g C’l Elec, 8% Henan)

0 Boffa Prf,
Boké Rgn

Bauxite,
aluminum

CPI China Power
Investment
Corporation

China 0 Boffa Prf,
Boké Rgn

Bauxite,
alumina

a.k.a. CPI Boffa
Alumina

CHALCO Aluminum
Corporation of China
Ltd.

China 0 Boffa Prf,
Boké Rgn

Bauxite

d.b.a. Chalco Guinea
Company

a.k.a. Chalco Hong
Kong Ltd.

SBG Metalcorp Group B.V. The Netherlands (76.1%
Metalcorp)

23.9 Kindia
Rgn

Bauxite,
alumina

d.b.a. Société des
Bauxites de Guinée

a.k.a. SBG Bauxite and
Alumina NV

a.k.a. Guinea Bauxite
Corporation

SMB-
WAP

Société Minière de
Boké—Wining Port
Afrique

China, Singapore, France
(Shandong Weiqiao Al Pwr,
Winning Ship’g, UMS)

10 Boké Rgn Bauxite

a.k.a. Boké Mining
Company

SBDT Societe des Bauxites de
Dabola-Tougue

Iran (51% SBDT) 49 Dabola
and
Tougué
Prfs

Bauxite,
alumina

AMC Société Alliance
Mining Commodities
Guinée

Australia (90% AMC) 10 Gaoaul
Prf, Boké
Rgn

Bauxite

a.k.a. Alliance Mining
Commodities Ltd.

Pella Ventures Limited UK (85% Pella Ventures) 15 Boffa Prf,
Boké Rgn

Bauxite

d.b.a. Alufer Mining

a.k.a. Bel Air Mining

AMR Alliance Minière
Responsible

France Boké Rgn Bauxite

a.k.a. Responsible
Mining Alliance
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Company name Controlling interest Guinea
interest (%)

Location Concession
type

Jaguar Overseas India (50% Dynamic Mining) 50 Boké Rgn Bauxite

d.b.a. Dynamic Mining

a.k.a. International
Gulf ZFC

IMD International Mining
Development

Ireland Fria Prf,
Boké Rgn

Bauxite,
alumina

a.k.a. Lissa Mining
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Chapter 5

The Songhai Agroecological 
Sustainable Development Model: 
Synergy, Symbiosis, Collaboration, 
and Complementarity
John Tharakan

Abstract

The development across Africa has been piecemeal and uneven, sometimes 
actually leading to impoverishment and “underdevelopment.” Former colonizers 
and multilateral development agencies have often been the agents of these postco-
lonial development practices, which focused on facilitation of extraction of wealth, 
either as material resources or raw agricultural product and export, usually to 
former colonial era companies. The processing of those natural resources produced 
immense value-added wealth; however, not much wealth returned to Africa. These 
development models have been piecemeal, with symptomatic solutions that are 
Band-Aids, resulting in minimal progress in terms of actual improvement in the 
quality of life and well-being of citizens. To counter this, it is necessary to shift 
from linear, mechanistic worldviews to holistic, complex visualizations that are 
integrated and systemic. This transformation, in understanding and conceptual-
ization through system lenses, makes clear that the unit of development must be 
ecosystems centered and represent organizational patterns that encompass the 
whole environment, including human, social, cultural, technological, and eco-
nomic facets. This new understanding requires comprehensive ecological literacy 
transitioning from homo-arrogance to biomimicry. Such transformation enables 
comprehensive solutions that account for interaction among natural, physical, and 
social phenomena. This chapter describes a development approach, embodied in 
the Songhai model and conceptualized, developed, and successfully implemented 
by Godfrey Nzamujo. It captures the essence and reflects a new paradigm, whose 
core foundational ideas are synergy, symbiosis, collaboration, and complementar-
ity. This new paradigm, as demonstrated by Nzamujo and Songhai, is described as 
a potentially transformative development model, ensuring sustainability for the 
future of Africa.

Keywords: symbiosis, synergy, collaboration, complementarity, supplementarity, 
sustainable, development, biomimicry

1. Introduction

The African continent has been endowed with immense natural and human 
resources. In addition, she has a huge inherent capital in terms of cultural, 



11 October 2013. [Accessed: 15 March
2018]

[41] Power Africa. Power Africa in
Guinea. September 2016. [Accessed: 07
May 2018]

[42] Meyer JM. Business & Human
Rights Resource Center. Guinea: Local
communities filed a complaint against
the World Bank for financing
destructive bauxite mine. 04 April 2019.
[Accessed: 12 April 2018]

68

Regional Development in Africa

69

Chapter 5

The Songhai Agroecological 
Sustainable Development Model: 
Synergy, Symbiosis, Collaboration, 
and Complementarity
John Tharakan

Abstract

The development across Africa has been piecemeal and uneven, sometimes 
actually leading to impoverishment and “underdevelopment.” Former colonizers 
and multilateral development agencies have often been the agents of these postco-
lonial development practices, which focused on facilitation of extraction of wealth, 
either as material resources or raw agricultural product and export, usually to 
former colonial era companies. The processing of those natural resources produced 
immense value-added wealth; however, not much wealth returned to Africa. These 
development models have been piecemeal, with symptomatic solutions that are 
Band-Aids, resulting in minimal progress in terms of actual improvement in the 
quality of life and well-being of citizens. To counter this, it is necessary to shift 
from linear, mechanistic worldviews to holistic, complex visualizations that are 
integrated and systemic. This transformation, in understanding and conceptual-
ization through system lenses, makes clear that the unit of development must be 
ecosystems centered and represent organizational patterns that encompass the 
whole environment, including human, social, cultural, technological, and eco-
nomic facets. This new understanding requires comprehensive ecological literacy 
transitioning from homo-arrogance to biomimicry. Such transformation enables 
comprehensive solutions that account for interaction among natural, physical, and 
social phenomena. This chapter describes a development approach, embodied in 
the Songhai model and conceptualized, developed, and successfully implemented 
by Godfrey Nzamujo. It captures the essence and reflects a new paradigm, whose 
core foundational ideas are synergy, symbiosis, collaboration, and complementar-
ity. This new paradigm, as demonstrated by Nzamujo and Songhai, is described as 
a potentially transformative development model, ensuring sustainability for the 
future of Africa.

Keywords: symbiosis, synergy, collaboration, complementarity, supplementarity, 
sustainable, development, biomimicry

1. Introduction

The African continent has been endowed with immense natural and human 
resources. In addition, she has a huge inherent capital in terms of cultural, 



Regional Development in Africa

70

economic, ecological, and natural diversity. Nevertheless, conditions of progress 
and development across Africa remain weak, with a current poverty rate of 43% 
and with 27 of the 28 poorest countries in the world in sub-Saharan Africa. In fact, 
poverty rates in many countries have fallen dramatically, but the story is the reverse 
in many African countries [1]. That this obtains despite more than six decades of 
development interventions by multilateral institutions like the World Bank (WB), 
International Monetary Fund (IMF), United Nations Development Program 
(UNDP), national and international development agencies such as the United 
States Agency for International Development (US AID), the German Development 
Agency (GIZ), and the United Kingdom’s Department for International 
Development (DFID), as well as regional agencies and institutions like the African 
Development Bank (ADB) and the African Union (AU), speaks to the ineffective-
ness and inadequacy of current development models and practices and calls for a 
radical rethinking of the approach.

Most African countries began to emerge from their colonial pasts, beginning in 
the 1950s and 1960s. At the time of independence, there was a great deal of hope 
and expectation for rapid improvements in the quality and condition of life in these 
former colonies, colonies that had been plundered and looted for material resources, 
natural wealth, and human capital for over three centuries. Yet, after over half a 
century of development assistance and intervention, the social, development, and 
public health indicators across Africa are lacking. Millions of African citizens, from 
Gambia in the west to Somalia in the east, from Tunisia in the north to South Africa 
in the south, remain mired in poverty and underdevelopment, with no or limited 
access to clean water, electricity, safe and affordable food, accessible and available 
healthcare, and broadband or even limited Internet connectivity, not to mention a 
critical shortfall in infrastructure for education, healthcare, transportation, commu-
nication, and finance. This challenging reality on the ground was the driver for the 
first Millennium Development Goals (MDGs), which were eight development goals 
set following the Millennium UN Summit of 2000 [2]. By 2015, most of these goals 
remained unmet, at least to the level and degree to have real impact. The MDGs later 
transmogrified into the United Nations sustainable development goals (SDGs). The 
SDGs outline and articulate what is needed across the various sectors, such as water, 
sanitation, and health, in terms of the development that is critical to achieve some 
measure of equity, justice, and sustainability across countries and the planet. The 
SDGs are a universal call to action to end poverty and ensure that all people enjoy a 
life of peace and prosperity, while protecting the planet and preserving its capacity 
to continue to support future generations of humanity.

The SDGs are comprehensive and encompass all aspects of what are needed for 
our species to be considered peaceful, prosperous, and flourishing. Although the 
SDGs are numbered, there is no particular ranking, and all are considered critically 
important. Specifically, the SDGs call for an end to poverty and hunger and good 
health and high well-being for all. This includes quality education, gender equality, 
clean water, sanitation, affordable and clean energy, and decent work accompanied 
by economic growth. These are goals that can be concretely measured in terms of 
achievement, such as what percentage of a population has access to clean water, 
sanitary sewer systems, and electricity, for example. Additional SDGs are broader 
and more aspirational, such as building capacity in industry, innovation and 
infrastructure, reduction of inequalities, transformations to sustainable cities and 
communities, responsible production and consumption, and climate action to miti-
gate climate change impacts. The last four SDGs are even broader as well as much 
more general, speaking more to policy development perspectives, such as address-
ing life below water, life on land, building peace, expanding justice, and building 
strong institutions. The final SDG focused on building the partnerships that will 
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be critically necessary for our civilization and species to meet all these SDGs, 
especially given how far removed we are, from a global and planetary perspective, 
from actually addressing and meeting all the SDGs. Given the current state of global 
geopolitical dysfunction, with the rise of authoritarian governments and regimes 
that promote privatization, deregulation, and unrestricted access to capital’s 
exploitation of natural resources, as well as the already much degraded condition of 
our geography and geophysical environment, whether the SDGs are even close to being 
attainable remains a serious and substantive question.

The fact that there is a continuing need for articulation of these basic develop-
ment goals close to the dawn of the third decade of the twenty-first century speaks 
volumes about the failure of conventional development models. These models, 
implemented by multilateral institutions and Global North national development 
agencies since the end of the colonial era and the dawn of independence in Africa, 
Latin America, Asia, and other former island colonies, have failed to deliver. 
If we take 1960 as an arbitrary baseline, since many former colonies saw their 
independence around that time (plus or minus around 10 – 15 years) and we track 
development as measured by various indices forward through time, we will see 
that most indicators have risen slowly, some not at all, while others have changed 
dramatically. Clear measures of this “progress,” after more than half a century of 
development actions and interventions, would be the percentages of the population 
that live below the poverty line, have access to clean water, have access to improved 
and sewer-based sanitation, and have access to electricity. We can pick a country 
from any of the colonized continents—Asia, Africa, and Latin America—and track 
the change in these indicators, using that as a prima facie measure of the success of 
development and growth policies from independence forward, under the interven-
tion of traditional aid and development agencies.

An alternate approach could be to focus on well-being, referencing development 
to baseline conditions necessary for societal flourishing as posited by Verharen 
et al. [3, 4] in their survival ethics model. This model articulates the critical utili-
ties, services, and infrastructure that are essential and necessary, from moral and 
ethical to biogeochemical and physical perspectives, to support a society to actually 
flourish. At the basic physical level, we need air, water, shelter, food, and clothing. 
To be meaningfully sustainable, this would have to be clean air; clean and safe water; 
available, accessible, and safe food; temperature-controlled shelter; and sustainably 
renewable energy. One would have imagined, given the scale and overabundance of 
resources available in the Global North, that 50 years of interventionist develop-
ment, under the direction of multilateral agencies such as the World Bank, the 
United Nations Development Program (UNDP), and the United States Agency for 
International Development (US AID), would have ensured that these minimum 
requirements for a healthy life would, by now, have easily been met across the 
planet. After all, none of these services require advanced technologies, and practi-
cally the entire population in the developed world has access to all. The story in the 
Global South is quite different. In the Global South, by 2015, there still are close to 
a billion humans—844 million—who do not have access to an improved drinking 
water source [5, 6]. Although the world apparently made “tremendous progress” in 
meeting the millennial development goal (MDG) of halving the number of people 
without sustainable access to safe drinking water by 2015, 5 years “ahead of sched-
ule” in 2010, many of the “improved” drinking water sources do not consistently, 
reliably, and reproducibly provide safe and potable water, resulting in as many as 2 
billion people not having really reliable access to clean potable water.

The situation with sanitation, the other end of the clean water spectrum, is 
even worse. Over two and a half billion people, practically every third person on 
this planet, do not have access to improved sanitation [5, 6]. Needless to say, it is 
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International Development (US AID), would have ensured that these minimum 
requirements for a healthy life would, by now, have easily been met across the 
planet. After all, none of these services require advanced technologies, and practi-
cally the entire population in the developed world has access to all. The story in the 
Global South is quite different. In the Global South, by 2015, there still are close to 
a billion humans—844 million—who do not have access to an improved drinking 
water source [5, 6]. Although the world apparently made “tremendous progress” in 
meeting the millennial development goal (MDG) of halving the number of people 
without sustainable access to safe drinking water by 2015, 5 years “ahead of sched-
ule” in 2010, many of the “improved” drinking water sources do not consistently, 
reliably, and reproducibly provide safe and potable water, resulting in as many as 2 
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The situation with sanitation, the other end of the clean water spectrum, is 
even worse. Over two and a half billion people, practically every third person on 
this planet, do not have access to improved sanitation [5, 6]. Needless to say, it is 
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most likely that those without access to an improved water source are likely also to 
lack access to improved sanitation. The consequences of the unavailability of these 
two critical needs are evinced in numerous diverse negative ways: an estimated 
801,000 children younger than 5 years of age perish from diarrhea each year, mostly 
in developing countries, or about 2200 children are dying everyday as a result of 
(preventable) diarrheal diseases [7]; worldwide, millions of people are infected 
with neglected tropical diseases (NTDs), many of which are water- and/or hygiene-
related, such as Guinea worm disease, Buruli ulcer, trachoma, and schistosomiasis, and 
are found in places with unsafe drinking water and poor sanitation [8]. Clearly, the 
impact of clean water technologies on public health has a high rate of return, reduc-
ing morbidity from diarrhea and other water-borne diseases [9, 10].

In terms of food, close to 800 million people do not have sufficient food to lead 
a healthy, active life, while over a third of produced and processed food is wasted! 
Needless to say, the vast majority of the hungry live in developing countries, where 
as many as one in eight people are undernourished and hence unable to flourish. 
Two thirds of these are from Asia, and, while the percentage in southern Asia has 
reduced, an increase has also seen in recent years in western Asia, due to conflict 
and war. The negative impact of lack of food is profound: nearly half of deaths in 
children under 5, almost 3.1 million a year, are a direct result of poor nutrition. More 
than 100 million children in developing countries are underweight, and one in four 
of the world’s children are stunted [11].

Over 1.6 billion people, almost one out of every four, on this planet lack adequate 
housing and shelter as estimated by Habitat for Humanity, while there are over 150 
million people in the world who are completely homeless. India has the most home-
less people in the world with almost 70 million homeless, while another 170 million 
are “almost homeless.” The tenuous and shaky, literally, nature of the housing of 
those with inadequate shelter puts these individuals and families at high risk of 
being added to the roll of homeless, potentially dramatically increasing the level  
of homelessness on our planet [12].

Nearly 1.1 billion people had no access to electricity in 2014, and more than 3 bil-
lion had no access to clean fuels and clean fuel cookstove technologies, despite the 
fact that these technologies have been widely researched, developed, and promul-
gated with numerous alternative designs developed and implemented in terms of 
cookstove design and fuel type being promoted by numerous development agencies 
and NGOs. The United Nations Sustainable Development Goal 7 recognizes that 
extending access to electricity and other forms of energy is fundamental to improv-
ing people’s lives and communities. As recently as 2016, only 10% of the energy 
consumed on the planet was coming from renewable and sustainable sources such 
as wind and solar energy [13].

Now, in the globalized world of the twenty-first century, access to the Internet 
and the World Wide Web of information and communication has become a basic 
need that is critically necessary to build community capacity. However, only about 
half of the world’s population is online. There are about 4.4 billion people with 
access to the Internet and World Wide Web, bringing the percentage of people 
with Internet access above the 50% mark. And as in the areas of water, sanitation, 
shelter, and energy, there are enormous discrepancies in terms of access, speed of 
connection, bandwidth, and quality of access. In the developed world, over 80% of 
people have broadband Internet access, while in the developing world, it is closer to 
half or just over 50% of people with Internet access. This does not drill down into 
the speed and bandwidth available. In the most connected country on earth with 
the highest number of Internet users, China with over 750 million users still has 
more than 40% of the population unconnected. In India, with almost 700 million 
Internet users, almost half of the population has no Internet connection [14].
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For now, focusing on the very basic needs of water and sanitation, it is evident 
that, after 50 years of conventional interventionist development, a billion people 
are still left without access to reliable clean potable water, whether by way of decen-
tralized or centralized water collection, treatment, and distribution piping systems. 
Even more telling, two and a half billion people are still without access to sanitation 
and the sanitary removal and disposal of human waste. The fact that these numbers 
across Africa are even lower speaks to the need for a different approach, one that 
will engage and empower communities and result in tangible community-centered 
development, capacitation, and urgent addressing of all these basic needs.

2. The Songhai approach

This is where the Songhai Center and the agroecological approach [15, 16] pro-
vide a radical rethinking of the conventional top-down, external agency-supported 
development practices of the twentieth century. The Songhai approach involves 
integrated and community-based sustainable technology research, development, 
implementation, transfer, and dispersion. This model forms the structural and 
existential fabric of the Songhai approach to development. This is where the three 
Rs of the twentieth century, limited to reduce, reuse, and recycle, have effectively, 
holistically, and successfully been expanded to a true twenty-first century model of 
multiple Rs, incorporating respect for the environment, radical rethinking of our 
approach, and an ethos of recovery where waste is reconceptualized as resource and 
a true circular economy becomes possible.

What we will here call the Songhai approach is self-defined and identified as a 
rural growth initiative than that is an alternative sustainable development model 
that promulgated by multilateral aid and development agencies which tend to be 
a top-down interventionist and have, at best, simply failed at achieving develop-
ment targets and, at worst, resulted in actual underdevelopment and increased 
dependency [17]. The development focus and attention in decolonizing Africa were 
on the maintenance and expansion of the infrastructure that would enable newly 
independent African nations to grow, harvest, and transport fresh agricultural 
produce or extract, transport, and export raw mineral resources, the processing 
and value addition to both (agricultural produce and mineral resources) of which 
would occur in the industrialized Global North. The development that took place 
in the former colonies, as well as the infrastructure that was put in place, ensured 
that this export of raw materials and agricultural produce would be maintained and 
expanded. The long-term result of that focus has been the impoverishment of many 
African nations, brought about by the depletion of resources, the transformation to 
monoculture cash crops, and the wanton, unrestricted, and unregulated exploita-
tion and extraction of resources, enabled through the corrupt and undemocratic 
regimes that enriched themselves at the cost of national development through 
these regime collusions with former colonial governments and their multinational 
corporate partners.

Multilateral and international aid agencies tend to view poverty as a symptom 
that can be treated through some directed intervention, whether that interven-
tion is focused on providing clean water through the installation of a pump or the 
establishment of a rural health clinic and expecting these directed and very often 
uncoordinated interventions to result in fundamental change that has at its core 
the empowerment of communities through the integrated development of the 
community’s capacities and capabilities. The Songhai analysis sees the succumb-
ing of Africa to the logic of poverty and underdevelopment caused by the loss of 
internal, some would argue organic, capacity “…to build the appropriate institutions 
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and structure that will enable us to consistently unleash the appropriate creative 
and organizational forces to produce the social values, goods and services that 
correspond to our needs and desires” [15]. The loss of this capacity breeds passive 
consumerism and the adoption of piecemeal solutions, other people’s experiences, 
systems of production, as well as values as the cheaper, quicker substitute, instead 
of doing the hard work necessary to have indigenously and endogenously developed 
relevant solutions that are authentic, holistic, and sustainable.

Having correctly identified the multiple crises that face development in Africa, 
including food security, poverty, demographic transitions, youth unemployment, 
and environmental challenges, and recognizing that these are all connected and 
interdependent, the Songhai vision has been underscored by understanding the 
problem as systemic, requiring an integrated and holistic approach. The integration 
and holistic conceptualization was hypothesized to result in and enable synergy and 
sustainability. In the African rural context, where agriculture is the main and core 
human activity, this agroecological initiative and approach should reverse the logic 
of poverty in a sustainable manner.

Undergirding the Songhai approach is the development of the human capacity 
for authentic, holistic, and thus sustainable development. The program for human 
capacity development must be well-designed and coherent, integrating authentic 
technologies as well as enabling environments, which together would be required to 
guarantee sustainable, broad-based, and inclusive growth and development on the 
African continent. The human resource development program is designed to grow 
and maintain a new human resource base with a fundamentally new culture and 
capacities that are aligned with the socioeconomic realities of today and tomorrow. 
The Songhai Center’s human development program is aimed at developing socio-
economic leaders who can implement and operate sustainable rural growth pro-
grams throughout Africa [15, 16]. Leading sustainable rural development programs 
requires an awareness of the integrated nature of rural environments involving 
crosscutting and interrelated dynamics among a diverse resource base, engaging 
polyvalent personnel and interdependent structures and organizations. Thus, the 
business model that is employed is essentially a call for dynamics and orientations 
that go broader and deeper than previous attempts at development, which means 
a radical shift that combines environmental, scientific, technical, social, and 
economic orientations. This combination must be both latitudinal, across areas of 
emphasis, but also longitudinal, from production to consumption; the continuum 
begins with resource extraction or cultivation followed by processing and trans-
formation into value-added products and services. Given the agricultural context, 
the approach has to be systemic and multifunctional, which will insure food and 
nutrition security and health, but also increase household income, all in a sustain-
able manner.

Implemented in this framework, integrated agroecological rural development 
can become, as it were, a weapon of mass construction. Providing the relevant 
ecological literacy to the youth of a community can empower and capacitate them 
to develop and deploy appropriate technologies that are aligned with this new 
vision. The vision has to have a core, enabling institutional framework to foster skill 
development, as well as the generation and sharing of technologies that are relevant 
to the rural communities the youth inhabit.

In the Songhai model [17, 18], agriculture is holistically conceptualized to 
promote the biological processes in which investments can focus the develop-
ment of environmental and biological capitals that facilitate agricultural systems 
to operate effectively and efficiently in a systemic and synergistic manner. At the 
fundamental (biomass and bioenergy) level, Songhai processes effectively manage 
the flows of energy and biomass within the whole system to create new and better 

75

The Songhai Agroecological Sustainable Development Model: Synergy, Symbiosis, Collaboration…
DOI: http://dx.doi.org/10.5772/intechopen.87929

biological capitals. Hence, agriculture is multidimensional and multifunctional and 
enhances production cycles and pathways by producing food in sufficient quanti-
ties to promote health, enhancing the environment in terms of soil quality. This 
provides a framework for green rural communities and builds sustainability and 
biodiversity. The system also concurrently provides raw materials for agro-industry 
and feedstocks for renewables, and in so doing, the system creates employment for 
youth and builds household income.

3. Integrated production system: symbiosis and synergy

The holistic approach provides the rational for an integrated production system, 
where crop production, livestock production, and aquaculture-based production 
are all centered around and connected through the bioenergy that all three areas of 
production require as well as produce. This regenerative approach enables the cre-
ation of new biological capitals while breaking the cycle of poverty stemming from 
the scarcity that can lead to socioeconomic conflicts, through the effective recycling 
and management of bioenergy and biomass, now integrated into a virtuous cycle of 
biological capital regeneration.

This integrated production system is holistic, so that it also is embedded in the 
rural and peri-urban communities, linking primary production to marketing ser-
vices, and the small and medium enterprises based in the community, all of which 
are connected through the centrality of innovative and sustainable technology 
contributing to all stakeholder’s in the environment. Primary production includes 
crops, livestock, aquaculture-based fisheries, as well as specialty items that pertain 
to specific geographic locales and environments. Marketing and services include 
retail, restaurants, and food exports. Small and medium enterprises are focused on 
value-added processing, which could include food processing or materials process-
ing for small-scale manufacture and construction.

At the Songhai Centers, this approach necessitated the redesign of production and 
development systems based on this new understanding of the integrated and interde-
pendent nature of agriculture—engaging a broad and holistic appreciation of cyclic 
biomass and bioenergy flows with human ecosystems. The Center also focuses on 
increasing the entrepreneurial and production capacity of youth through functional 
training coupled with the appropriation and deployment of authentic and sustainable 
technologies. The Center assists youth in the incubation, seeding, and support of the 
development and launching of commercially viable enterprises. Across all this, the 
amelioration of environmental degradation and the preservation of environmental 
quality to ensure future generations inherit a healthier and less compromised envi-
ronment than currently extant is the undergirding thematic [15, 16].

4.  Organization of the Songhai Center: complementarity and 
supplementarity

The Songhai business model has articulated five components to deliver its mis-
sion. The model builds on a foundation of symbiosis and synergy in the ecosystem 
and articulates a framework based on complementarity and supplementarity. First 
and foremost, it is a cultural reorientation and training center where ecological 
literacy is foundational, and the emerging world view, concepts, and principles 
from modern science, combined with the implications for economic and social 
organizations, is inculcated into youth from the community. Second, the Center 
serves as a technology park, where new technologies and organizational structures 
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provides a framework for green rural communities and builds sustainability and 
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and feedstocks for renewables, and in so doing, the system creates employment for 
youth and builds household income.

3. Integrated production system: symbiosis and synergy
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are all centered around and connected through the bioenergy that all three areas of 
production require as well as produce. This regenerative approach enables the cre-
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the scarcity that can lead to socioeconomic conflicts, through the effective recycling 
and management of bioenergy and biomass, now integrated into a virtuous cycle of 
biological capital regeneration.

This integrated production system is holistic, so that it also is embedded in the 
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are connected through the centrality of innovative and sustainable technology 
contributing to all stakeholder’s in the environment. Primary production includes 
crops, livestock, aquaculture-based fisheries, as well as specialty items that pertain 
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4.  Organization of the Songhai Center: complementarity and 
supplementarity

The Songhai business model has articulated five components to deliver its mis-
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and articulates a framework based on complementarity and supplementarity. First 
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and patterns that are aligned with the new world view are elaborated, and these are 
developed and contextualized in collaboration with research institutions and uni-
versities. Third, the Center is an industrial park and production center, where the 
ideas, techniques, and organizational tools developed as part of the education and 
research in progress are turned into small enterprises and launched in an integrated 
and systemic manner [15, 16].

Fourth, it is also an incubation and training center for human resource develop-
ment. Here new competencies are developed, while new visions are harnessed 
and new techniques and methods are developed and deployed within the technol-
ogy parks. The target is the establishment of productive, effective, and efficient 
enterprises. The community, participating in the study, design, development, and 
production activities, always facilitated by mentor-practitioners, builds capacity 
and enhances technical, organizational, and managerial competencies, resulting in 
the creation of a functional entrepreneurial workforce able to add value. Since their 
inception, large numbers of youth have sought enrollment in the various Songhai 
Centers, a sign that youth are excited and attracted to new innovative agricultural 
initiatives that they see as bringing income and value into their and their family’s 
lives. Fifth and finally, the Songhai Centers are also service centers, where graduates 
from the various training and capacity building programs are leveraged with critical 
services such as marketing, input procurement, hospitality services, networking, 
financial and loan services, as well as advisory and advocacy services and programs 
that create the synergies which enable the program’s graduates to create synergies 
through initiative and cooperation.

5. Songhai rural growth initiative: sustainable development

The Songhai rural growth initiative is centered in the “mother” enterprise that is 
an ecosystem based in the community that functions as an enterprise development, 
incubation, and extension space, incorporating agribusinesses, an industrial park, 
and a technology park with innovation and research and development spaces. Based 
in the community, it draws on families and the community production zone and 
builds capacity in terms of youth entrepreneurial zones, bringing the two together. 
Programs leverage the five components of the center to serve as a networking and 
extension space for farmers who can constantly improve and update their knowledge 
and skills to key into regional markets, capture export opportunities, and harness the 
reinvestment in agriculture while safeguarding national autonomy in development.

6. Core theories supporting Songhai

The rationale and justification for the Songhai approach center around three 
strategic core theories. The first strategic core theory postulates that a new human 
resource base is the key to addressing the development and growth challenges of the 
present day. The second strategic core theory, in the current post-modern science 
era, argues a paradigm shift toward producing more and better with less through an 
agroecological framework that efficiently and productively harnesses biological 
capital of living systems. The third strategic core theory is that the entire world has 
to move toward true sustainable development [17, 18].

The justification for the first strategic core theory is embedded in what has 
transpired in Africa in the past 50 years since many countries became indepen-
dent of their former colonial masters. The world has progressed from where the 
socioeconomic health and well-being of a nation do not depend fundamentally or 
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principally on its natural resources or geographical position. The foundations of 
national well-being, economic prosperity, energy sufficiency, industrial capacity, 
public health, security, and environmental quality are all now knowledge based. 
Thus, knowledge and technical capacity are the principal social and capital resources 
in the world; nevertheless, these forms of capital are extremely unevenly distributed 
across the world. Sub-Saharan Africa especially suffers from a lack of access as well 
as availability of primary and secondary education, resulting in populations and 
workforces that are insufficiently capacitated in terms of education. The Songhai 
programs are predicated on the received understanding and wisdom that people 
with more knowledge and more access to knowledge and technical competence have 
more opportunity and are more successful than people with less knowledge and 
technological competence. Given this understanding, it is clear that any significant 
improvement on the efforts of African youth and their productivity will depend 
critically on the level and quality of investment in human capital development.

The Songhai metric for the performance of any of these human capital develop-
ment programs is grounded in the functional value of the knowledge, skill, creativ-
ity, and humanity that is engendered through investment in such programs. This 
type of investment is what will provide engaged, constructive citizens of tomor-
row who will be the future innovators and entrepreneurs bringing value to their 
communities.

The justification for the second strategic core theory locates us in a shifting 
paradigm where we have to produce better and more with less through an agroeco-
logical approach that efficiently harnesses and grows biological capital of living 
systems. Understanding the interconnected ecosystem that we inhabit is a major 
step in this new direction, where we will need to determine how to go about build-
ing the appropriate institutional framework and cultivate and grow the human 
resource base that will be empowered and capacitated to harness new opportunities 
that will be revealed as the new paradigm dawns on us. Framed another way, the 
challenge that a Songhai Center faces is how to align with the emerging world view 
and create an enabling institutional framework that will underpin the production of 
a critical mass of new human resources equipped with the right vision, values, and 
operational capacities to help African communities and nations navigate through 
this difficult and challenging period.

The paradigm shift requires that we have to change our present-day attitudes 
and logic. What is required is the development of new mental and operational 
frameworks based on what we know about how the world works. Bringing all this 
together, the new paradigm that is emerging has a completely new technological, 
organizational, and socioeconomic orientation, challenging us to learn from the 
basic principles of the working of our planet and human history. The new paradigm 
must be appropriated and deployed by a critical mass of people before we begin 
to see the design, creation, and invention of new organizations, industries, and 
economic activities that will contribute to solving our present-day problems [15].

Ultimately, the new paradigm calls for increasing the production capacity of 
Africans through the leapfrogging approach, which is to create innovation that 
jumps over older technologies and deploy and implement new and appropriate 
technologies that result in sustainability. That points to the third core foundational 
theory of the Songhai Center, which is sustainable development.

It has long been recognized that the present-day modern agro-industrial 
approach to food production characterized by the intensive use of fertilizers and 
pesticides, as well as the indiscriminate use of water, is not sustainable. It is true that 
this approach has resulted in tremendous grain and food surpluses in many regions, 
resulting in increases in per capita food consumption. This, however, has come 
about with severe and unsustainable costs: the depletion of soil fertility over time 
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and the increase in greenhouse gas emissions as well as increased water and soil pol-
lution. More importantly, the current agro-industrial approach has not significantly 
reduced the numbers of chronically hungry, which is estimated at over 850 million.

Thus, what is needed is a new approach, one that the Songhai Centers have been 
developing and improving over the past 30 years, since the first Songhai site was 
established on 1 hectare of poor agricultural land in Benin. The approach must be 
predicated upon the holistic appreciation of the ecosystem we inhabit and take an 
agroecological stance that appropriately values biological and environmental capitals. 
This new developmental trajectory is centered around harnessing environmental 
capitals to produce more and better quality food with less inputs for a growing 
population and to do this not only for protecting, but enhancing, environmental 
quality and capital. This Songhai approach of regenerative agriculture promotes the 
real “greening” of agriculture because it is an ecosystem’s approach that draws upon 
nature’s contributions to crop and animal growth in all its multifaceted and interlinked 
mechanisms, including soil organic matter, soil microorganisms, rainfall, pollination, 
biocontrol, integrated pest management, and eco-services including water, shade, and 
landscape. Hence, the space-time can be filled up quicker and more efficiently if we 
harness life cycles of different sizes that occupy different space-times, which in essence 
means we must mimic the biodiverse ecosystems in nature and be able to build into 
our interconnected efforts the reciprocal, the symbiotic, the complementarity, and the 
supplementarity that will result in the required synergies to go forward.

7. Implementing sustainable development

The resulting synergy is what will result in the enhancement of all, and this is 
what will make innovative technologies and sustainable development possible. The 
biggest technological and commercial opportunities in the future will have these as 
their underlying theme and raison d’etre, and they will all emanate from these efforts. 
Sustainable development technologies will enable the African agricultural sectors 
to produce more and better with less and with less adverse environmental impact. 
Integration of these principles and values into our technology design and development 
thinking will enable the creation of products and services that dramatically increase 
productivity, nutritional value, and quality while eliminating waste and pollution [17].

The Songhai initiative seeks to harness these principles to imagine and construct 
new and appropriate technological and developmental models and trajectories. It is 
an integrated development system that organically creates both forward and back-
ward linkages and synergy between agriculture, industry, and services and within 
reach for each subset as well. Thus, Songhai develops and promotes processes that 
strive to harness the regenerative forces and elements in nature to develop agricul-
ture that is multidimensional and multifunctional and also enhances the benevolent 
cycles and pathways within an ecosystem.

Hence, the underlying core themes and efforts are production of sufficient 
food in terms of quantity and quality to promote healthy living, aging, and disease 
prevention, enhancement of the environment in terms of soil quality, building of 
sustainability and biodiversity, provision of raw materials for agro-industry, provi-
sion of feed stocks for renewable energy, and creation of employment opportuni-
ties, especially for youth and women.

The merits of such a development approach and strategy, grounded firmly in an 
agroecological model of sustainable agriculture, are safe, affordable, of high yield 
and high quality, and sustainable; at the same time, this approach also addresses 
problems of degraded environments and unemployment, in both rural and urban 
areas, and builds a strong base for a broad and inclusive economy [19].
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8. Conclusion

The core of the design approach is reciprocity, symbiosis, complementarity, 
and supplementarity, all focused on elucidating and exploiting the synergies that 
abound in a “designed” natural and integrated farming system based on low-cost 
inputs through recycling by-products, reclaiming “wastes” as resources through 
the deployment of new biotechnologies based on microorganisms. These synergies 
and amplifications have been ignored by conventional industrial agriculture and 
have resulted in the degradation of soil environments to such a degree that without 
intensive inputs of fertilizers and pesticides, agro-industry cannot deliver. Hence, 
an added and critical advantage of the synergistic agroecological approach to 
development is the creation of a probiotic environment that empowers the regen-
erative agents of nature. It should be clear that this agriculture will not be a chemical 
intensive and interventionist process, like conventional agriculture. Instead, it will 
harness fundamental biological and microbiological processes, where the full range 
of biological and environmental capitals is completely engaged and harnessed. This 
will require the (re)learning of the processes whereby our environmental capital 
can be harnessed, providing the impetus and undergirding the transformation of 
the rural economy to become productive, efficient, and remunerative. The effects of 
this broad-based approach should result in the creation of diverse and meaningful 
employment that should eventually support a reversal of the exodus from the vil-
lages to the cities and provide a pathway to a diverse, viable, and inclusive economy 
that will provide the strong and stable foundation for sustainable development.
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Economic Integration in West
Africa: A Reconsideration of the
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Abstract

There is no doubt that economic integration in the sub-region would be
beneficial to member countries. However, the conditions precedent suggest the
need to consider other factors outside the convergence criteria for the West African
Monetary Zone (WAMZ) region and the link between the Franco-phone countries
with France. Using stylized facts and preliminary panel results, there are still
unsettled important issues as the region moves towards economic integration. These
issues include but not limited to political will, huge infrastructure deficit and fiscal
imperatives.1

Keywords: economic integration, ECOWAS, unsettled issues

JEL classification: F02, 01

1. Introduction

The Economic Community of West Africa States (ECOWAS) was established in
1975 with the aim of achieving a monetary union for the sub-region. ECOWAS
consists of 15 countries that were colonized by the British, French and Portugal. The
process towards economic integration has not been smooth. After 43 years of
existence, with some marginal gains, enormous challenges face the bloc.

There is no doubt that there are benefits associated with a monetary union, for
example, large market as well as a regional bloc for negotiating with other groups
globally. The Institution has set several deadlines for eventual integration, but each
deadline has not been met. Recently, the Heads of state and Governments have
insisted on the year 2020 for eventual monetary union. The technocrats and
policymakers seem to be working hard to meet the new deadline of 2020.

It must be noted that the Franco-phone economies are integrated (West African
Economic and Monetary Union) with one Currency (CFA), one central bank and
several approved protocols.

In 2000, in order to fast-track integration, another monetary zone known as the
West African Monetary Zone (WAMZ) was established to work towards the

1 Paper was presented at the American Economic Association (AEA), African Finances Economic

Association (AFEA) and the National Economic Association (NEA), Atlanta, Georgia, January 1–4, 2018.

I thank the participants at the conference whose comments have enriched the paper.
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convergence of the currencies of the economies of WAMZ with the aim of aligning
with the CFA to have a single currency for the region.

The WAMZ consists of The Gambia, Ghana, Liberia, Nigeria and Sierra Leone.
An agency called the West African Monetary Institute (WAMI) was created to
drive the process. WAMI was to ensure the convergence of the currencies of the six
countries—the goal post for achieving a common currency has been shifted several
times. The last deadline was the year 2020. The attempt to shift the 2020 deadline
was resisted by the Heads of States and Governments.

Presently, the ECOWAS Commission has provided a single-track approach to a
monetary union. The requirements for the fast-track approach are not too different
from the convergence criteria set by the WAMZ. However, whether the proposed
year of 2020 for the establishment of the monetary union is feasible is a matter of
debate.

While the Heads of State and Governments appear to be optimistic at one hand,
the technocrats on the other hand are pessimistic insisting that the primary criteria
must be met by all the countries for integration to take place. Can the political
consideration be ignored? After over 40 years of the creation of ECOWAS, the road
towards a monetary union remains bumpy.

The objective of this paper is to re-examine the issues and possible challenges
facing the West African sub-region as it ‘progresses’ towards economic integration.

The paper is organized as follows: following the introduction, Section 2 briefly
examines the performance of the ECOWAS economy, while Section 3 provides the
review of literature. Section 4 analyses the evidence using both stylized facts and
regression approach. Section 5 provides the conclusion and recommendation. It is
expected that the inherent discussion would provide further insights into the eco-
nomic integration conundrum confronting the sub-region.

2. Performance of the ECOWAS economy

The tables below briefly explain the performance of the West African economies
for the period of 2011–2017. The growth in real GDP which stood at 6.2 percent in
2011 declined sharply to 2.8 percent in 2015. By 2016, all the economies in the West
African Monetary Zone (WAMZ) were in a recession partly due to the collapse of
commodity prices. The economic analysis of the fundamentals in the sub-region is
the story of export in primary commodities whether agriculture and/or minerals.
The fluctuations and volatility of commodity and mineral prices affect all other
macroeconomic fundamentals either directly or indirectly (Tables 1–3).

The rate of inflation which was 11.2 percent in 2011 averaged single digit during
the period, while the growth of money supply contracted at 19.5 percent in 2016
from a positive growth of almost 12 percent in 2011. Tax revenue as a percent of
GDP remained very low during the period when compared to the African average.
To meet the deficit/GDP criteria in spite of huge infrastructural deficit, this ratio
remained within the benchmark with or without grants. It is necessary to note that
if the deficit/GDP ratio is slightly violated in favor of capital projects (hard and soft
infrastructures), there would be multiplier effects on the economies of the sub-
region.

Throughout the period under review, growth of GDP in WAMZ was below that
of the entire ECOWAS. However, in 2016 most of the economies in WAMZ were in
recession; growth in GDP was very marginal for the entire ECOWAS. The sharp
drop in export commodities as well as structural problems contributed to the reces-
sion in 2016. The recession in a large economy like Nigeria has impact on other
countries in the region.
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It should be noted that the growth rate of 2.2 percent in 2017 is less than the
growth rate of population which is about 3 percent. The growth rate must average
about 10 percent and sustainable for 10–15 years to have a dent on poverty
reduction.

Table 2.
Inflation in ECOWAS and WAMZ (2015–2017) (%).

2014 2015 2016 2017

ECOWAS �2.2 �2.8 �3.5 �3.6

UEMOA �5.9 �6.5 �6.4 �7.3

WAMZ �1.6 �1.2 �3.0 �3.0

Cape Verde �9.1 �6.4 �4.8 �4.8

Nigeria �0.9 �1.7 �2.2 �2.7

Ghana �7.1 �6.6 �11.0 �5.3

Cote d’Ivoire �4.0 �4.3 �5.0 �5.7

Senegal �8.5 �7.7 �7.0 �6.3

Source: Annual Report and Statement of Accounts, West African Monetary Institute (WAMI), Accra (various issues).

Table 3.
Budget deficit (excluding grants) as % of GDP in ECOWAS.And selected countries.

Year West Africa SSA Africa Oil-importing countries

2009–2019 �2.9 (1.6) �2.8 (�1.9) �3.4 (�1.2) �4.3 (�5.9)

2014 �2.8 (�1.6) �3.6 (�4.4) �5.7 (�4.9) �4.5 (�7.5)

2015 �3.7 (�4.2) �4.3 (�6.2) �7.1 (�6.8) �4.8 (�6.7)

2016 �5.0 (�1.8) �4.6 (�4.6) �7.0 (�5.9) �4.7 (�6.3)

2017 �4.8 (�1.0) �4.5 (�3.4) �5.7 (�4.2) �4.5 (�5.5)

2018* �4.4 (�1.4) �4.1 (�3.6) �4.7 (�3.5) �4.3 (�5.7)

2019** 1–4.0 (�1.1) �3.8 (�3.5) �4.3 (�3.2) �3.9 (�5.7)

Source: see Table 3.

Table 4.
Fiscal balance and external current account (including grants) in Africa 2009–2019 (% of GDP).
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Another disturbing trend in the region is the presence of twin deficits. The
economies of West Africa experienced twin deficits throughout the period 2009–
2017. Instability in the external sector is not healthy for the economy of the sub-
region. In other to restore fiscal balance especially in the external sector, the coun-
tries might resort to borrowing with implications for the wider economy of the
region (see Table 4). When the performance of the macroeconomic indices is
juxtaposed with the rising misery index, it becomes certain that performance has
not been satisfactory.

3. Review of Literature and Theoretical Underpinnings

The literature on regional economic development efforts in Africa is vast, and
we make no attempt to review them in this paper. There are about five stages
towards a complete regional economic integration, that is, a monetary union. These
stages include free trade area, customs union, common market, economic union and
monetary union. Each stage has several requirements theoretically and in practice.
In the West African sub-region, some successes have been achieved at various
stages, but there exist overlaps between the stages (WAMI, 2018).

A monetary union is the highest form of economic integration which is often
characterized by the establishment of fixed exchange rates between the currencies
of Member States and the harmonization of monetary and fiscal policies. Further-
more, there must be an authority such as the central bank to administer the
accepted common currency [1].

An optimum currency area (OCA) which is a currency area that affords the most
efficient adjustment process in response to both internal and external disturbances
is not only crucial but ideal. However, factors that influence the size of an OCA
include the degree of the mobility of the factors of production and the degree of
capital mobility especially financial capital. Other features are price and wage flex-
ibility, economic openness, diversification in production and consumption, similar-
ity in inflation rates, fiscal integration and political integration.

Another set of theoretical considerations centre around issues of convergence
and vulnerability. Consequently, countries eager to be part of a monetary union are
required to meet the following primary criteria to ensure currency convergence:
(1) fiscal deficit plus grants of not more than 3.0 percent of GDP; (2) yearly
inflation rate of less than 10 percent; (3) a central bank deficit financing of not
more than 10 percent of the previous year’s tax revenues; and (4) gross external
reserves not less than 3 months of import cover.

In some regional efforts, there may be secondary requirements such as in the
WAMZ region—members are required to meet additional two secondary criteria,
namely, exchange rate stability with nominal exchange rate depreciation/deprecia-
tion of not exceeding 10 percent and a public debt-to-GDP ratio not exceeding 70
percent to complement the primary criteria.

As would be shown later, the economies of the sub-region have challenges in
meeting both the primary and secondary criteria for convergence due to the vul-
nerability of their economies to various economic shocks particularly those related
to commodity prices. Most the shocks are outside the control of the economies in
the WAMZ [2].

A recent study [3] confirmed the vulnerability of the economies of the WAMZ
to external shocks. The components of the economic vulnerability indices (EVI),
having trade openness, export concentration and dependence on strategic imports
as its elements, clearly showed that the reliance of the economies of the sub-region
on commodity exports, reliance on one or two commodities as well as the reliance
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on strategic imports such as capital cement its inability to meet the various conver-
gence criteria [4].

It is, therefore, crucial that while not dismissing the importance of currency
convergence, it is paramount to think outside the box and optimize other benefits of
economic integration by being practical and functional. Even with the economic space
for progressing towards a monetary union, there remain several unsettled issues.

Several studies conducted by African scholars have highlighted the benefits and
challenges of regional economic integration. These studies also suggested the way
forward if the objectives of integration are to be achieved [5–7].

We next utilize stylized facts and regression approach to reconsider the issues
and challenges facing economic integration in the West African sub-region after
examining the convergence matter.

Notwithstanding the paucity of data, we will attempt to estimate the following
relationship:

Yg = f(M2, gcf; X) (1)

where Yg = growth in GDP; M2 = broad money supply; gcf = gross capital
formation; and X = control variables.

3.1 Convergence dilemma?

Tables 5–7 and Tables A1–A5 in the Appendix provide a summary of the status
of the convergence criteria required for progress towards currency convergence
necessary for economic integration during the period of 2001–2016. The data for
earlier period is in the Appendix.

From 2001 to 2015, The Gambia only met the inflation and import cover
requirements, while Ghana met only one requirement, that is, import cover. Liberia
satisfies four requirements, while Nigeria satisfied three criteria. Sierra Leone and
Guinea both met three requirements. As a zone, all the countries struggled to meet
the requirements during the period of 2001–2015. The number of primary criteria
met by each country is summarized in Table 5.

Performance score is calculated as the sum of numbers of countries satisfying
each criterion expressed as a percentage of total expected score on all four criteria.
Six countries were assessed, giving a total expected score of 24.

Indicator Inflation
(<10%)

Fiscal deficit
(<4%)

Central bank deficit
financing (<10%)

Gross external reserve
(≥3 months of imports)

The Gambia 6.8 4.4 20.5 5.3

Ghana 14.5 4.9 10.0 3.6

Guinea 15.6 3.3 10.3 2.3

Liberia 9.0 �0.6 0.0 2.8

Nigeria 11.9 3.2 2.4 10.2

Sierra Leone 10.4 7.5 11.8 3.8

WAMZ 11.4 3.8 11.0 4.7

Source: WAMI Annual Report (various issues).

Table 5.
Average primary convergence criteria (2001–2015).
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Examining the performance scores, meeting the primary criteria declined from
almost 71 percent in 2011 to 54.2 percent in 2016. Though there are always reasons
for poor performance, the underlying question is whether the convergence criteria
should be both the necessary and sufficient conditions for economic integration. It
is surprising why and how the economies in the zone try to meet the deficit/GDP
when there is huge infrastructural deficit.

It seems desirable to invest in capital projects to foster integration. If that is the
case, then there is nothing absolutely wrong in borrowing to fill the gap provided
the amount borrowed is utilized in capital projects that would pay its way. While
fiscal discipline is crucial, infrastructure is necessary for increased trade which is
important for economic integration.

Another element affecting convergence is the matter of vulnerability of the zone
to external shocks. WAMI [3] identified the following implications of vulnerability
of Member States on the convergence process:

• Persistence of economic and social divergence. Different growth paths of
member countries may create migration from countries with high growth to
those of low growth, and this may result in social disequilibrium.

• Incomplete union. This a case of budgetary control in practice. This involves
budgetary unification in order to smoothen consumption among member
countries. However, it is a tall order as the fiscal operations of countries in the
zone are far from being harmonized.

Source: WAMI Annual Report (various issues).

Table 6.
Number of primary criteria satisfied by Member States.

Source: WAMI, Accra, Ghana.
Performance score is calculated as the sum of numbers.

Table 7.
Primary criteria—performance score.
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• Risk of exchange rate crisis. How stable would the accepted and unified
currency be? There are issues of convertibility to global currencies such as the
US dollar and the British pound, among others.

• Likelihood of banking crisis. ‘In the event of adverse shock from the external
environment, which affect output and hence the tax base of the issuing
country, the incentives to default could be high. Under this scenario, investors
would want to pull out from the domestic bond market, a development that
would elicit increase in interest rate on government bonds. Since domestic
banks are the main investors in the domestic sovereign bond market, the banks
could be caught up in a funding problem’ ([3], p. 35).

• Loss of potency of instrument of automatic stabilizer. With the high
vulnerability of Member States to shocks, it becomes doubtful whether the
budget could serve as an instrument of automatic stabilizer especially in a
recessionary phase of the economies in the zone.

• Risk of debt overhang and sovereign debt crisis. A sharp decline in commodity
exports as a result of a shock may result in sharp decline in revenue resulting in
current account imbalances and potential domestic fiscal deficits. The resultant
twin deficits would be unhealthy for the zone.

The inconsistency in meeting the primary and secondary criteria for conver-
gence overtime suggests the need to stress other economic variables. It would be
extremely difficult if not impossible for all the member countries to meet the
criteria at the same time. The evidence from 2001 to 2016 confirms this position.
Consequently, it may desirable to consider point convergence and/or convergence
by two big economies in the zone in addition to other factors in order to push ahead
the integration process.

4. A reconsideration of the evidence: unsettled issues

We have argued elsewhere that there still exist unsettled matters concerning
progress towards economic integration in the sub-region via WAMZ [7]. These
include the following:

• Increased intra-WAMZ trade. Trade among member countries increased very
marginally between 2015 and 2016. Intra-WAMZ trade improved to US$2.8
billion (0.71 percent of GDP), from US$1.6 billion (0.30 percent of GDP),
reflecting increases in The Gambia, Nigeria and Sierra Leone. The degree of
intra-WAMZ trade relative to the rest of the world rose to 2.6 percent, from 1.2
percent in the previous year. While The Gambia, Nigeria and Sierra Leone
recorded improvements in intra-WAMZ trade, Ghana, Guinea and Liberia
posted declines. WAMZ Member States trade with the rest of ECOWAS
declined to US$3.09 billion (0.80 percent of GDP) in the review period, from
US$5.95 billion (1.10 percent of GDP) in 2015.

• There are still challenges when it comes to free movement of goods and
services. This is more pronounced during road transport. Traders and non-
traders go through ‘hell’ when traveling by road in the sub-region. It seems the
customs and immigration officers do not know of existing protocols. Several
unnecessary road blocks hinder free flow of goods and services.
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• There is a huge infrastructural deficit in the zone. The absence of good roads,
railways and good air connection coupled with poor electricity supply cannot
foster economic integration.

• Economic diversification. The high vulnerability of the economies of the sub-
region compels the need for economic diversification implying that economies
in the region must earn revenue from other sources other than the export of
primary commodities whether agricultural or minerals. We have shown
elsewhere through panel regression analysis that private sector investment,
GDP per capita growth, infrastructures, trade openness and public investment
enhance economic diversification. The economies in the sub-region export
similar goods; hence it is difficult to trade among themselves. Consequently,
diversification implies the urgency of industrializing the zone.

• Fiscal consolidation and coordination. It is important to begin to address the
fiscal imperatives of integration. This goes beyond meeting the deficit-to-GDP
ratio. Are the economies ready to have a unified budget? Has each economy
passed and implemented its fiscal responsibility? Arising from the European
Union experience, the fiscal aspect of regional integration is key to the process
of consolidating a monetary union. In addition, it is necessary to harmonize the
indirect taxes in the zone. For example, VAT in Nigeria is 5 percent, while it is
15 percent in Sierra Leone and Ghana.

• The citizens in the zone have integrated as evidenced by their ability to move
between the countries notwithstanding the challenges. In fact, they trade to some
extent with the currencies of the member countries. The Ghanaian cedi is
accepted in the Balogun Market in Nigeria, while the Nigerian currency, the
naira, is accepted in most markets in member countries. The informal sector is
waiting for the policymakers and bureaucrats to formalize the process of currency
convertibility within the zone. In this regard, the East African experience is a case
in point. The Kenyan shilling is quoted in Tanzanian banks and vice versa.

• Political commitment. Without this variable, there would be no economic
integration. The economics though crucial cannot be 100 percent. Once the
politicians take the decision after considering the economics to some extent,
other economic variables would adjust. The road to economic integration no
matter the theorizing cannot and is never linear. It has bumps, but once there is
political commitment, the challenges would be addressed as the process
continues.

• Growth trajectory versus misery index. The growth of GDP in the sub-region
averaged about 3 percent which is almost the same growth rate of population.
However, a bigger question would be to investigate the misery index in the
various countries. For example, in Nigeria which is the largest economy, the
misery index has shown an upward trend during the period under review.

• The ‘conflict’ between the Anglophone and Franco-phone countries. The issue
to address is whether the Franco-countries would delink with France given the
strong historical ties. The CFA has a fixed parity with the Euro, and the
reserves of the Franco-phone countries are domiciled in Paris with certain
conditions. If the Franco-phone countries delink with France, then certain
macroeconomic fundamentals such as inflation rate would definitely exceed
the benchmark set by the ECOWAS Commission.
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• The financial system in the sub-region is yet to be integrated. A recent study
[8] clearly discusses the implications of non-integration of the financial system.

• Ratification of protocols. Several protocols agreed upon by member countries
are yet to be ratified by their respective parliaments.

Furthermore, we examined the relationship between economic growth and rel-
evant economic variables for the period of 1980–2017. After almost 43 years at
economic integration effort, what has been the precise link between capital expen-
ditures, openness, broad money supply, private investment and inflation to growth?
The results are presented in Table 8.

R2:0:14;F 7, 290ð Þ ¼ 3:25; 2ð Þ

Yg = growth of GDP; m2
Y = broad money supply; gcf = gross capital formation

(private investment); Infant mort = infant mortality rate; Inf = inflation; Open-
ness = openness; Cag = capital expenditure (public investment).

The regression results indicate that broad money supply, inflation and infant
mortality (a proxy for capturing development) are negatively related to growth and
are statistically significant at 5 percent and 10 percent, respectively. Openness,
gross capital formation and capital expenditures are positively related and statisti-
cally significant. The properly signed openness variable indicates the importance of
trade in the sub-region. The explanatory power is weak; hence the results need to be
interpreted with caution.

It should be noted that some of the variables, for example, delinking with
France, discussed above cannot be captured in the regression due to lack of data.

5. Conclusion and recommendation

We examined the integration efforts of ECOWAS which was established in 1975
and argued that the stylized facts suggest that there are still fundamental challenges
if the union has to be a reality. The convergence criteria set by the WAMZ compo-
nent of ECOWAS as well as the link between the Franco-phone countries and

Variables Coefficient Standard error t

m2
Y �0.0929 0.0439 2.11*

Gcf 0.1551 0.0565 2.75*

Inf �0.0552 0.0152 3.63*

Infant mortality �0.0585 0.0488 1.20**

Openness 2.8981 0.9353 3.10*

Cag 0.1325 0.0463 2.86*

Constant �14.3780 6.0257 2.39*

*Significant at 5%.
**Significant at 10%.

Table 8.
Regression results. Dependable variables:Yg Number of observations: 304Method: Least squares (panel)Period:
1980–2017Fixed effects
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France pose significant matters to be addressed. The political dimension vis-à-vis
the work of the technocrats needs to be reconciled as the sub-region moves towards
economic integration.

The preliminary panel regression provides mixed results regarding the
relationship between economic growth, inflation and private investment,
among others, from 1980 to 2017. Both the economics and politics of economic
integration must be considered as the movement towards a monetary union
progresses.

Based on the issues examined above, economic integration is not a smooth
journey. The experience of Europe is worth emulating. The Heads of State and
Government must strive to address the unsettled issues discussed above. Within
that context, point convergence as well as two or three big economies in the region
may jump start the integration process for other economies to join later.

A. Appendix

Source: WAMI, Annual Report and Statement of Accounts.
The inflation threshold used for computing the deviation is 9.9 percent. A negative value means a country is within the
threshold, while a positive value implies a country is above the threshold.

Table A2.
Member States’ deviation from inflation threshold.

Countries 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015

The
Gambia

2 1 1 3 3 4 4 4 4 4 3 3 2 2 1

Ghana 1 0 2 1 3 2 2 0 2 3 3 3 2 1 2

Guinea 3 2 0 0 2 1 2 1 1 0 2 2 2 2 1

Liberia NA NA NA NA NA NA 1 2 4 3 3 3 3 3 3

Nigeria 3 3 2 3 3 4 4 3 3 2 3 3 4 4 4

Sierra
Leone

2 2 0 2 2 2 2 2 1 1 1 2 4 3 3

Source: WAMI, Annual Report and Statement of Accounts (various issues).

Table A1.
Number of primary convergence criteria met by Member States (2001–2015).
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Source: WAMI, Annual Report and Statement of Accounts (various issues).
The fiscal deficit/GDP threshold used is 3.0 percent. A negative value indicates a country is within the threshold, while
a positive value implies a country is above the threshold.

Table A3.
Member States’ deviation from fiscal deficit threshold.

Source: WAMI, Annual Report and Statement of Accounts (various issues).
The central bank financing threshold used is 10.0 percent. A negative value indicates a country is below the threshold,
while a positive value implies a country is above the threshold.

Table A4.
Deviation from central bank financing threshold.

Source: WAMI, Annual Report and Statement of Accounts (various issues).
The GRMI threshold used is 3.0. A positive value implies a country is above the threshold (favorable development),
while a negative value indicates a country is below the threshold (unfavorable development).

Table A5.
Deviation from external reserves (in months of import cover) threshold.
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Chapter 7

Economic Development of Rural
Communities in Sub-Saharan
Africa through Decentralized
Energy-Water-Food Systems
Johannes Winklmaier, Sissi Adeli Bazan Santos
and Tobias Trenkle

Abstract

Access to electricity is essential for humanity to develop. Nowadays, 600 million
people in sub-Saharan Africa (SSA) have no access to energy services, most of them
living in rural areas. However, this region has an outstanding solar potential that
could unlock cheap power generation through solar power systems. This raises the
question of how rural communities in Africa could avail the benefits of renewable
energy systems to gain access to electricity and develop sustainable and productive
activities around while facing low purchase power, high interest rates, and high
investment costs. The concept of decentralized energy-water-food system proposes
a solution: it enables renewable energy access with biomass and solar energy for the
private power of the local community, provides secure water supply and year-
round irrigation, and increases their livelihood through the profitability of farming
and generation of jobs. The concept is applied to a case study in rural Ghana and the
least-cost design is obtained. An economic feasibility analysis is carried out on the
evaluation of profitability and the total financial value generated for the main
stakeholders. The results portrait the economic advantages of the proposed concept
design—a hybrid solar-biogas system—to deliver affordable electricity, water, and
food supply.

Keywords: rural electrification, economic model, hybrid energy system,
sustainable development, least-cost optimization, agricultural productivity,
water-food-energy nexus

1. Introduction

In 2017, internal migration was estimated at 1 billion people in developing
countries. Rural to urban migration is at the core of this displacement [1]. Rural
migration is “one of the main coping and survival mechanisms that is available to
those affected by environmental degradation and climate change” [2], an important
component of rural livelihoods’ strategies to couple with poverty, food insecurity,
lack of employment and income-generating opportunities, and inequality, among
the root causes [3]. In sub-Saharan Africa (SSA) rural migration counts at least for
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75% of all internal movements [4]. Not without reason, migration is particularly
important in this rural-dominated society. Most of rural communities driven to
migration in SSA have still traditional rain-fed farming as the main source for
income and food security, and their livelihood is characterized by inadequate infra-
structure—including the reliable provision of mobility and services such as elec-
tricity and water access [3, 5]. These factors, added to exposure to climatic change
on farming, push rural dwellers to escape low-productive and climate-vulnerable
agriculture, searching the opportunity to raise their level of income. Indeed,
according to the last report of rural migrants’ profiles of the FAO, around 60% of
rural household members in SSA earn less than 1 USD per day and increase their
earning to 2 USD per day per rural migrant from the change of main economic
activity and access to basic infrastructure [5]. The search for better income-
generating activities to cover basic human needs as food, water, and energy supply
is hence a crucial motivation.

Decentralized energy-water-food systems (EWFS) propose a sustainable mech-
anism to improve living conditions in rural communities with the supply of elec-
tricity, water, and food using renewable resources and catalyze community welfare
by investing in infrastructure for agricultural productivity. This concept was
presented in [6, 7], which introduced the theory of techno-economic linear model-
ing and least-cost design of EWFS. Based on two case studies on rural Zimbabwe
and Ghana, both contributions showed the positive effects of sector coupling
models on the total system costs.

1.1 Contribution

On the basis of this preliminary work, this chapter formalizes the concept model
framework of decentralized energy-water-food systems and presents an analysis
of their economic feasibility based on least-cost optimization and scenario analysis,
the latter based on the variability of interest rate and energy system design. The aim
is to analyze the capability of EWFS to provide economic-feasible solutions for rural
electrification in contrast with existing state-of-the-art solutions and assess its
financial attractiveness for major stakeholders.

The next section addresses the root motivation of this work, the role of electric-
ity access for sustainable economic development, and presents the challenges met
by the public and private sector in providing it to the rural communities. Section 3
deals with the EWFS’ concept and the modeling of its least-cost design. Lastly,
Section 4 evaluates the economic feasibility of EWFS based on the variability of the
weighted average costs of capital and on the change in system design. The scenario
development will show that fully fledged EWFS is the most superior system design
to achieve long-term economic sustainable development by enabling the access to
electricity and water and increasing agricultural productivity with the lowest annual
system costs.

2. The energy access paradigm on rural economic development in
sub-Saharan Africa

“Access to affordable, reliable, and sustainable energy for all” is the seventh
United Nations Sustainable Development Goal and a key enabler of economic
growth and human development [8]. The clear correlation of higher poverty level
with lower electricity access is estimated to catalyze the private and public invest-
ment of 6 billion USD per year over the 2017–2030 period towards electrification in
SSA [9, 10]. While progress is being made, there are still around 600 million people
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in sub-Saharan Africa without access to electricity, over 80% of them living in rural
areas [9]. Meanwhile, rapid population growth is estimated to offset the electrifica-
tion efforts in the period up to 2030: more people in SSA would lack access to
electricity than today; 90% of them would be living in rural areas [9].

Targeting electrification in rural areas is a resulting policy strategy to
outperform the forecasts and enable the economic development that electricity
access could potentially provide to these areas. One dominant strategy is the
expansion of national power grid, which has accounted for 97% of new electricity
connections since the year 2000; however, it is focused until now in urban areas [9].
Solar-based off-grid systems are the second strategy as SSA receives some of the
highest levels of solar irradiation worldwide, with outstanding values of up to 2500
kWh/m2 annually [5]. These systems, ranging to a power capacity of 5 MWel, offer
a cost-effective solution due to the rapidly declining costs of solar photovoltaic
systems (PV) and the improvement of their efficiency in energy conversion
[11, 12]. However, there are still obstacles in both strategies for the allocation of
investment by the public and private sector. Low and dispersed population, low per
capita electrical demand, high costs, and efficiency losses of high-voltage transmis-
sion lines and distribution networks make rural areas an expensive strategy in the
centralized electrification process and rarely economically attractive for electric
utilities [13]. In addition, developing countries deal with the lack of sufficient
generation capacity, poorly maintained network infrastructure, and the limited
ability of rural households to afford the connection charges [10]. Shifting the
paradigm towards off-grid solar-based solutions has not yet made a significant
contribution on tackling energy poverty in rural areas either [14]. Solar home
systems and other solutions tailored to the low payment capacity of the rural
population offer the most basic private power, usually for lighting. This access does
not enable economic development [15]. As shown in Figure 1, 1000 kWh per
person are need for a medium human development, which is not achieved by the
provision of light alone. Conversely, off-grid renewable solutions tailored for agri-
culture and other productive uses, which could potentially create jobs and increase
the income level of the community, require a high upfront investment. This,
coupled with interest rates of 15% and higher, depicts an unattractive high-risk
investment for the private sector and an unattainable barrier for rural households,
which are constrained by their low purchase power [17].

These challenges require electrification strategies of holistic nature, one that
“plans to meet the targets for household electrification taking into account other

Figure 1.
Macro-level correlation between electricity and human development [16].
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development goals and opportunities to use energy access to stimulate economic
activity” [9]. In the absence thereof, rural electrification may not bring the
economic development it promises.

3. Decentralized energy-water-food systems

Decentralized energy-water-food systems are the proposed solution for rural
farmers in SSA to provide the necessary amount of electricity that fosters a higher
level of human development. It addresses the low purchase power of the local
community, gives renewable-based power access as pillar for human development,
and increases the income of local community through agricultural productivity. It is
based on the water-energy-food nexus, a conceptual framework for integrated
resource management, which took particular prominence in 2011 as a wake-up call
reacting to the forecast of a worldwide increasing resource demand, climate change,
and the awareness of the unsustainable stress on scarce resources (energy, water,
and food) [18]. As a result, it supports the coordination and management of the
three sectors and the decision-making process under the consideration of synergies
and trade-offs between the three resources when dealing with human development
challenges [19]. This system thinking has from henceforth had an impact on the
new policy frameworks, business assessment methods, and modeling tools, spe-
cially addressing challenges in the urban context and the multi-sectoral use of
energy [20]. However, the application of this approach in the context of rural
development of farming communities is limited. Due to the transformational effect
of the nexus thinking [21], it deserves the formalization of a concept framework
that is suited for rural farming communities and for sustainable economic
development.

The model scheme for a decentralized energy-water-food system with their
major inputs and outputs is depicted in Figure 2. Key system characteristics are:

1.Hybrid power system

2.Electric water pumps

3.Yield optimizing and sustainable agriculture

4.Biogas generation through agricultural waste

The combination of the photovoltaic battery and biogas system provides elec-
tricity to meet the private demands of a community. Because the deployment of
diesel generators in off-grid villages is widespread [22], it is considered in this
concept as well (1). Private power is provided free of charge in a first step and
priced to cover potential system losses if needed. The hybrid power system gener-
ates enough power to operate electric groundwater pumps (2), powered mainly
with cheap solar energy enabled by the strong global irradiation in SSA and by the
flexible load management of water pumps. These pumps supply the community
with domestic water demand. In this concept, up to 50 liters per day and capita are
provided free of charge to meet the drinking and sanitation water right standards
[23]. The pumps supply also all-year irrigation under the consideration of arable
land and groundwater use constraints. Community farmers are able to grow crops
independent of the rainfall pattern. This allows multiple harvests per year for selling
to the domestic or external market participants (3). The resulting higher agricul-
tural productivity leads also to an increase in biomass waste, which is fermented
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into biogas and later converted into electricity (4). As a by-product, the biogas
digestion process produces fertilizer that is used for agricultural purposes.

As a result, the rural community not only has gained access to electricity and
domestic water supply but also secures the year-round supply of water for produc-
tive uses and food. In the medium to long term, the improved agriculture has the
potential to create fair-paid jobs, increase the community’s purchasing power, lead
to a higher standard of living, and provide economic opportunities [12]. This con-
cept also suggests that the high, so far unaffordable, investment costs for infra-
structure development can be repaid by the local population through their revenues
in agriculture as crops yield increase by up to 300% with regular irrigation [24].
After paying the system investment and operational costs, profits are distributed to
the local community. Besides this socioeconomic benefits, preliminary studies of
this concept in [6, 7] showed that due to the high resource potential of solar and
biomass, the cheapest power generation is based to over 90% on renewable
energies.

3.1 Least-cost design of decentralized energy-water-food systems

Decentralized EWFS have potential to deliver social, environmental, and eco-
nomic returns. The sector coupling causes an unavoidable complexity in designing
EWFS, specially when the lowest cost and technical feasibility are to be guaranteed.
Optimization models facilitate the engineering effort to provide basic dimensions
for the system implementation. These models are the state of the art for rural
electrification as they enable stakeholders to understand, evaluate, and ultimately
make decisions about the system setup [25, 26]. To date, there are only a limited
number of models accessible to researchers that address all three resources of an
EWF system together, and most tools cannot be customized to the specific envi-
ronmental and economic characteristics of the respective project location [27]. The

Figure 2.
Business model scheme of decentralized energy-water-food systems. Major inputs and outputs as well as system
boundaries, technological components, and commodity flows are depicted. Modified from [6, 7].
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contribution [6, 7] addressed the adaption of urbs, an economic model, which was
originally designed by the Chair of Renewable and Sustainable Energy Systems of
the Technical University of Munich (ENS) for distributed energy systems. Urbs has
a well-documented mathematical description; it is open-source and can be used for
cross-sectoral models in any spatial and temporal resolution [28]. Hence, it is used
to conduct the economic feasibility analysis aimed in this work.

urbs is a linear optimization tool programmed in Python and identifies the
optimal system configuration based on the minimization of the total system costs
resulting from the techno-economic modeling of each process and storage
technologies in the system. Figure 3 gives an overview of the urbs model for
decentralized EWFS.

It requires three kinds of input data. Site data is defined by the demand, solar
and rainfall time series, techno-economic parameters of the processes and storages
as depicted in the EWFS model schema (Figure 2), and lastly the market prices of
the commodities that can be bought or sold between the system boundaries. This
data is read by urbs, which already has an implemented script adapted to model
EWFS with a linear approach [7], and the total system costs are optimized. The
output data includes the installed capacities related to the three sectors, the com-
modity flows, total revenues, and costs. A pre-feasibility analysis can be conducted
on the basis of these results to evaluate the business attractiveness and ensure
a sustainable project operation.

4. Economic feasibility of decentralized energy-water-food systems:
case study Kpori

The northern region of Ghana is selected as case study. Although Ghana has a
relatively high national electrification rate of 82.5% (2016), there is a drastic
regional contrast between urban and rural areas within the country [29]. While the
urban Greater Accra area has the highest regional electrification rate of 85%, the
three northernmost, sparsely populated regions have an average electrification rate
of only 30% [30]. These rural areas are the most expensive regions to be connected
to the main grid and therefore particularly suitable for off-grid energy solutions.
Since rural northern Ghana is characterized by high solar radiation and high agri-
cultural activity, the use of solar photovoltaics and the coupling of the energy sector
to the water and food sectors promise great productivity potential.

Kpori is a village of about 300 inhabitants in theWest Gonja District in the north
of Ghana. It is an off-grid village with no access to the national energy network,

Figure 3.
Work flow to obtain least-cost design of decentralized energy-water-food systems with programming tool urbs. A
business analysis is derived from the output results.
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water infrastructure, or telecommunications network. Although agriculture is their
main economic activity and livelihood, farming in Kpori is 100% rainfall depen-
dent. At the same time, domestic water supply relies on rainwater harvesting and
hand pumps. As a result of a significant drop in rainfall and an increase in temper-
ature over the last century, the already climatically stressed region is dependent on
drought-resistant plants such as maize and sorghum. According to on-ground ques-
tionnaire, Kpori’s inhabitants have an annual income per capita below the lower
poverty line of 208 USD/year [31].

4.1 Model input

As depicted in Figure 3, urbs already includes the EWFS model and optimization
script. The input data needed about Kpori are the following:

• Demand time series: Residential electricity, domestic water, food

• Supply time series: Solar irradiation, rainfall

• Technical parameters: Efficiency, capacity, and lifetime of machinery and
storage units

• Economic parameters: Weighted average cost of capital (WACC), investment
cost, fixed cost, variable cost, purchase cost, and fuel cost of machinery and
storage units

The community demand for residential electricity and domestic water is deter-
mined by the approx. 300 Kpori inhabitants distributed over 70 households with an
average household size of 4.4 [32]. The hourly private power demand is obtained by
a Monte Carlo simulation based on the hourly utilization probability of residential
appliances and their rated power. This data was obtained from an on-site survey on
the nearest electrified farming community. The results of Figure 4 show a typical
load profile of a farming community with a total annual consumption of 42.5 MWh
or 138 kWh per inhabitant.

Domestic water demand is set to 50 liters per day and person based on the
drinking and sanitation water right standards [23]. Daily food demand is modeled
as 658 g of maize grain per inhabitant, which covers the minimum dietary calorie
intake of 2400 kcal [33]. In Kpori, up to 263 tons of maize grain can be produced
annually on the domestic farmland due to the maximum capacity of arable land of

Figure 4.
Time series electricity demand for a Kpori house obtained with Monte Carlo simulation.
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contribution [6, 7] addressed the adaption of urbs, an economic model, which was
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cross-sectoral models in any spatial and temporal resolution [28]. Hence, it is used
to conduct the economic feasibility analysis aimed in this work.

urbs is a linear optimization tool programmed in Python and identifies the
optimal system configuration based on the minimization of the total system costs
resulting from the techno-economic modeling of each process and storage
technologies in the system. Figure 3 gives an overview of the urbs model for
decentralized EWFS.

It requires three kinds of input data. Site data is defined by the demand, solar
and rainfall time series, techno-economic parameters of the processes and storages
as depicted in the EWFS model schema (Figure 2), and lastly the market prices of
the commodities that can be bought or sold between the system boundaries. This
data is read by urbs, which already has an implemented script adapted to model
EWFS with a linear approach [7], and the total system costs are optimized. The
output data includes the installed capacities related to the three sectors, the com-
modity flows, total revenues, and costs. A pre-feasibility analysis can be conducted
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Figure 3.
Work flow to obtain least-cost design of decentralized energy-water-food systems with programming tool urbs. A
business analysis is derived from the output results.
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water infrastructure, or telecommunications network. Although agriculture is their
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load profile of a farming community with a total annual consumption of 42.5 MWh
or 138 kWh per inhabitant.
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drinking and sanitation water right standards [23]. Daily food demand is modeled
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15 ha. Mismatches in food supply and demand can be balanced by selling or pur-
chasing maize grain on external markets for 200 USD per ton. Additionally, maize
stover and chicken manure is fermented into biogas. The capacity of the biogas
digestion process is limited to 367.5 kg/day due to the amount of manure available
from approx. 3000 chickens in a nearby town. The solar and rainfall time series are
obtained by data from geographical information systems (GIS) or online data bases.

The technical and economic parameters for all technologies depicted in Figure 2
are listed in the Appendix. Lastly, the weighted average cost of capital is assumed to
be at the market rate of 15% according to the study [17].

4.1.1 Scenario development

The proposed scenario development, summarized in Table 1, evaluates the
economic feasibility of a EWFS for sustainable project operation and as an attractive
investment for its stakeholders. The base scenario (S1) analyzes these factors for a
complete EWFS, as designed in Figure 2, with a cost of capital at the average
market rate of 15%, the integration of all power generation technologies (diesel
generators, solar photovoltaics, and biogas generators), and the coupling of the
three sectors: energy, water, and food. Secondly, the system’s sensitivity to changes
in the cost of capital is tested through a parameter variation for discrete values
between WACC 0% and WACC 30% (S2). The WACC variation serves as an
appropriate starting point to evaluate the economic attractiveness of a decentralized
EWFS in SSA. Indeed, there are highly investment-intensive installations related to
an EWFS, and theWACC is therefore of great relevance. The third analysis tests the
changes of power-generating technologies in the system design. It compares the
fully fledged EWFS, in which electricity is generated from diesel, solar, and biogas,
with a system without biogas and a system based exclusively on diesel.

4.2 Optimization results

The techno-economic results for all scenarios are listed in the Appendix.

4.3 Results of base scenario S1

Starting with a look on the economics of the base scenario depicted in Figure 5,
the total system costs (52,562 USD) slightly exceed total revenues (52,560 USD) by
2 USD—the profitability break-even point is almost reached. In this scenario, the
maximum field capacity of 15 ha is utilized, covering the entire domestic food
demand (70 tons) and selling the remaining 193 tons to external market partici-
pants. Maize grain is sold to the domestic community at the market price of 200
USD per ton and accounts for one quarter of total revenues. On the cost site, the
biggest contributor is labor costs related to agriculture, which accounts for 37% of
the total costs. The second biggest contributor is investment costs, 30% of total

Scenario title WACC (%) Technologies Sectors

S1: Base scenario 15 DG + PV + BG E + W + F

S2: WACC variation 0–30 DG + PV + BG E + W + F

S3: Technology variation 0, 15, 30 DG,DG + PV E + W + F

Table 1.
Modeled scenarios.
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costs—consisting of depreciation expenses (9%) and cost of capital (21%). Diesel
expenses (fuel costs) account for 12% of total costs.

Provided that the domestic community purchases its food from the system and
water is provided free of charge, the 2 USD loss must be allocated to the total
domestic electricity consumption of 42.5 MWh/year equaling an electricity fee of
0.01 USD/kWh. The total annual costs for energy, water, and food equal 45.52 USD
per capita.

Total capital expenditure (CapEx) for long-term assets amount to 98.4 k USD,
which is only 30% of the cumulative investment costs over the respective useful life
of the assets. The remaining 70% of the cumulative investment costs originates
from the WACC and is distributed to investors. Analyzing the annual investment
costs on a technology level, as depicted in Figure 6, it is observed that the majority
of the annual investment costs is invested in electricity-related technologies (53%),
while 38% is spent on food-related assets and 10% on water-related assets. Within
the costs for energy-related investments, the majority (55%) is invested in solar
photovoltaics and only 5% in nonrenewable electricity generation technologies
(diesel generator). However, the diesel generator accounts for a drastically greater
share of total installed capacity (14%) then of total investment costs (5%) illustrat-
ing the low specific investment costs of this technology. In contrast, the relatively
lower ratios of installed capacity to investment costs for photovoltaic and biogas
systems reflect the high CapEx intensity of renewable energy technologies.

The unit costs of the respective commodities, as shown in Table 2, depict that
the costs related to producing 1 ton of maize grain (164 USD) are below the sales
price of 200 USD. The profit generated from this revenue-cost difference is used to
provide water free of charge and subsidize electricity prices to the domestic com-
munity. The unit cost of electricity (LCOE) is at 0.22 USD/kWh. Due to the rela-
tively high cost of capital as well as the CapEx-intensive photovoltaic and battery
system, LCOE from PV (0.18 USD/kWh) is still above values around

Figure 5.
Costs and revenues for EWFS with WACC = 15%.

Figure 6.
Investment costs and capacities of power generation technologies.
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obtained by data from geographical information systems (GIS) or online data bases.
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be at the market rate of 15% according to the study [17].
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costs—consisting of depreciation expenses (9%) and cost of capital (21%). Diesel
expenses (fuel costs) account for 12% of total costs.

Provided that the domestic community purchases its food from the system and
water is provided free of charge, the 2 USD loss must be allocated to the total
domestic electricity consumption of 42.5 MWh/year equaling an electricity fee of
0.01 USD/kWh. The total annual costs for energy, water, and food equal 45.52 USD
per capita.

Total capital expenditure (CapEx) for long-term assets amount to 98.4 k USD,
which is only 30% of the cumulative investment costs over the respective useful life
of the assets. The remaining 70% of the cumulative investment costs originates
from the WACC and is distributed to investors. Analyzing the annual investment
costs on a technology level, as depicted in Figure 6, it is observed that the majority
of the annual investment costs is invested in electricity-related technologies (53%),
while 38% is spent on food-related assets and 10% on water-related assets. Within
the costs for energy-related investments, the majority (55%) is invested in solar
photovoltaics and only 5% in nonrenewable electricity generation technologies
(diesel generator). However, the diesel generator accounts for a drastically greater
share of total installed capacity (14%) then of total investment costs (5%) illustrat-
ing the low specific investment costs of this technology. In contrast, the relatively
lower ratios of installed capacity to investment costs for photovoltaic and biogas
systems reflect the high CapEx intensity of renewable energy technologies.

The unit costs of the respective commodities, as shown in Table 2, depict that
the costs related to producing 1 ton of maize grain (164 USD) are below the sales
price of 200 USD. The profit generated from this revenue-cost difference is used to
provide water free of charge and subsidize electricity prices to the domestic com-
munity. The unit cost of electricity (LCOE) is at 0.22 USD/kWh. Due to the rela-
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system, LCOE from PV (0.18 USD/kWh) is still above values around
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0.13 USD/kWh, which is the benchmark for small-scale PV systems in Germany
[34]. Sufficient profits from maize grain production enable an almost complete
subsidization of electricity for the local community and burden households with
only 0.03 USD for electricity per year to cover the loss of the system.

The financial attractiveness of the project for all major stakeholders is shown in
Table 3. This analysis does not include a financial valuation of the water and
electricity that is provided to the domestic community free of charge, nor does it
account for social and environmental value added. Some system expenses can be
considered as income to the respective shareholders. Consequently, labor expenses
of 19,426 USD are income to the domestic community. The system loss of 2 USD is
allocated among the entire domestic community. The net cash flow from labor and
system losses to the community of 19.4 k USD exceed total community expenses of
14 k USD for food. Annual returns to investors of 10.9 k USD match the market cost
of capital (15%). The total financial value added to the main stakeholders amounts
to 30.3 k USD per year.

Altogether, the base scenario presents an economically feasible solution to pro-
vide the domestic community of Kpori with electricity and water free of charge as
well as to produce enough maize grain to meet the domestic demand and sell crop
surpluses on an external market. Total funds of 98.4 k USD must be raised to
finance long-term assets. The maximum capacity of farmland and biogas is utilized;
82% of the consumed electricity is from renewable resources.

4.4 Results of WACC variation scenario S2

Profit overview illustrates an almost linear relationship between the cost of
capital and the system profitability. Results show that for all scenarios between
WACC 0% and 20%, the cost-minimizing system is designed in a dimension that
the maximum farmland capacity of 15 ha is cultivated. Consequently, the annual
demand and supply for all three resources energy, water, and food are almost
constant at 80 MWh, 205,000 m3, and 263 tons, respectively. For the WACC 30%

Commodity Unit Costs

Electricity total USD/kWh 0.22

Electricity from diesel generator USD/kWh 0.41

Electricity from solar photovoltaics USD/kWh 0.18

Electricity from biogas generator USD/kWh 0.14

Water USD/m3 0.05

Food USD/ton 164

Table 2.
Unit costs of electricity, water, and food.

Stakeholder Financial value generated [USD/year]

Labor 19,425

Community �2

Return to investors 10,869

Total financial value generated [USD/year] 30,293

Table 3.
Total financial value generated.
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scenario, maize grain production is still at 104 tons per year and hence more than
sufficient to meet the annual domestic demand of 70 tons. The domestic demand
for electricity and water remains constant, but cultivable farm land decreases.

Figure 7 provides an overview of the annual revenues and costs of the respective
profit maximizing system design. Revenues move proportionally to the food pro-
duction, remaining constant all through the WACC 20% scenario (52.6 k USD), and
decrease by 60% for WACC 30% to 20.9 k USD per year. Agriculture-related labor
costs and other operating costs move in line with revenues, accounting for approx.
37 and 21%, respectively. Investment costs and fuel costs increase with higher
WACC as they cover investor returns and an increase in consumed diesel; thus,
investment costs and fuel costs are the main drivers of profitability.

Figure 8 shows the EWFS profitability. A fully socially financed system (WACC
0%) generates 14.1 k USD in annual profits, equivalent to a profit margin of 27%. In
the case of a WACC 10%, which could represent the support of a financial cooper-
ative, costs would increase by 24%, resulting in an annual net profit of 4.8 k USD,
equivalent to a 9% net profit margin. The profit break-even point is reached for a
WACC value slightly below the expected market rate of 15%; for WACC 15% a net
loss of 1.8 USD is generated. Under the premise of free electricity and water,
increasing net losses are generated for WACC values greater than 15%, which
implies that the business model is no longer economically sustainable. For the
scenario of WACC 30%, costs exceed revenues by the factor of 0.5, resulting in an
annual net loss of 10.4 k USD. The profit overview illustrates an almost linear
relationship between the cost of capital and the system profitability. An increase in
WACC by one percentage point results in a decrease in profits by 880.42 USD.

Regarding the cost analysis, investment costs are the only cost category factored
in the cost of capital, as it is assumed that all other expenses can be financed
internally going from period to period. Consequently, it is intuitive that with an

Figure 7.
Costs and revenues for EWFS for WACC variation from 0 to 30%.

Figure 8.
EWFS profitability for WACC variation from 0 to 30%.
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scenario, maize grain production is still at 104 tons per year and hence more than
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decrease by 60% for WACC 30% to 20.9 k USD per year. Agriculture-related labor
costs and other operating costs move in line with revenues, accounting for approx.
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increase in cost of capital, the system design shifts towards CapEx-light technolo-
gies. Therefore, the share of CapEx in the cumulative investment costs continuously
decreases, and the share of investment costs in total costs tendentially increases
(Figure 9). This in turn implies that investment costs are generally impacted
stronger by the increasing returns to investors than by the reduction in CapEx.
Nevertheless, there are some exceptions which explain the dip around WACC 16%
where the increase in cost of capital is overcompensated by a drastic decrease in
CapEx of 11%. Highest capital expenditures and thus largest external funding
requirements occur in the WACC 0% scenario, in which 139.0 k USD is invested in
long-term assets. With an increase in WACC, the required funding decreases by
70% to 41.7 k USD in the WACC 30% scenario. At the WACC market rate of 15%,
total required funding amounts to 98.4 k USD and accounts for 30% of cumulative
investment costs. Figure 10 shows the variation of process capacity and electric
power generation with the increase of WACC. Since PV is the most CapEx-
intensive power generation technology with 1400 USD/kW of installed capacity
followed by the biogas generator with 675 USD/kW and diesel generator with 500
USD/kW (see Appendix), PV is continuously substituted by diesel generators as the
WACC increases. With the decrease in installed capacity of the inflexible but
volatile solar power source—and the limited storage capacity due to high invest-
ment costs related to the corresponding battery system—diesel-generated electric-
ity increases as biogas is already fully utilized. For low WACC values, diesel power
accounts for only a small share of the total electricity, but starting at WACC 13%,
diesel-generated electricity already accounts for a substantial share of 12% and
continues to increase to around one third of total produced electricity for WACC
20%. Biogas capacity and energy remain almost constant at their maximum levels.

Figure 9.
Capital expenditure and cumulative investment costs for WACC variation from 0 to 30%.

Figure 10.
Process capacities and electric power generation for WACC variation from 0 to 30%.
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Table 4 outlines the variation of the unit costs of electricity, water, and food
with increasing WACC. With an increase in WACC, the weighted average LCOE
increases from 0.08 USD/kWh (WACC 0%) to 0.29 USD/kWh (WACC 30%). This
is not only because the LCOE from PV and LCOE from biogas system (BG) increase
by a factor of 3.9 and 2.6, respectively, but predominantly because the electricity
mix shifts from the relatively cheaper technologies with high CapEx (PV and BG) to
the more expensive but investment light diesel generator (DG). The LCOE from DG
slightly decrease from 0.46 USD/kWh (WACC 0%) to 0.41USD/kWh for WACC
15% before again increasing to 0.45 USD/kWh (WACC 30%). This variation in
LCOE from DG is related to the opposing impact of an increasing utilization rate
and increasing specific investment costs. The development of LCOE is also reflected
in the development of the unit costs of water and food as both—the access to water
and the production of food—require a substantial amount of electricity.

The total financial value generated, visualized in Figure 11, includes the system
costs 19.4 k USD (WACC 0–20%) of annual labor expenses related to farming that
can be paid to domestic workers. Because the WACC 30% scenario does not utilize
the maximum farmland capacity, labor costs are as low as 7.7 k USD. As the WACC
represents the relative return to investors, this increases as long as CapEx decreases
slower than the increase in cost of capital compensates for. Net profits to the
domestic community behave reversely and decrease with an increasing WACC. The
maximum total financial value added by the system to the major stakeholders is
reached for WACC 0%, where the annual cumulative financial value added to the
domestic community and investors adds up to 33.5 k USD and continuously
decreases from there on.

Commodity Unit Costs

WACC 0% WACC 15% WACC 30%

Electricity total USD/kWh 0.08 0.22 0.29

Electricity from diesel generator USD/kWh 0.46 0.41 0.45

Electricity from solar photovoltaics USD/kWh 0.08 0.18 0.31

Electricity from biogas generator USD/kWh 0.08 0.14 0.22

Water USD/m3 0.03 0.05 0.05

Food USD/ton 132 164 178

Table 4.
Unit costs of electricity, water, and food.

Figure 11.
Total financial value generated for WACC variation from 0 to 30%.
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Figure 9.
Capital expenditure and cumulative investment costs for WACC variation from 0 to 30%.

Figure 10.
Process capacities and electric power generation for WACC variation from 0 to 30%.
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Table 4 outlines the variation of the unit costs of electricity, water, and food
with increasing WACC. With an increase in WACC, the weighted average LCOE
increases from 0.08 USD/kWh (WACC 0%) to 0.29 USD/kWh (WACC 30%). This
is not only because the LCOE from PV and LCOE from biogas system (BG) increase
by a factor of 3.9 and 2.6, respectively, but predominantly because the electricity
mix shifts from the relatively cheaper technologies with high CapEx (PV and BG) to
the more expensive but investment light diesel generator (DG). The LCOE from DG
slightly decrease from 0.46 USD/kWh (WACC 0%) to 0.41USD/kWh for WACC
15% before again increasing to 0.45 USD/kWh (WACC 30%). This variation in
LCOE from DG is related to the opposing impact of an increasing utilization rate
and increasing specific investment costs. The development of LCOE is also reflected
in the development of the unit costs of water and food as both—the access to water
and the production of food—require a substantial amount of electricity.

The total financial value generated, visualized in Figure 11, includes the system
costs 19.4 k USD (WACC 0–20%) of annual labor expenses related to farming that
can be paid to domestic workers. Because the WACC 30% scenario does not utilize
the maximum farmland capacity, labor costs are as low as 7.7 k USD. As the WACC
represents the relative return to investors, this increases as long as CapEx decreases
slower than the increase in cost of capital compensates for. Net profits to the
domestic community behave reversely and decrease with an increasing WACC. The
maximum total financial value added by the system to the major stakeholders is
reached for WACC 0%, where the annual cumulative financial value added to the
domestic community and investors adds up to 33.5 k USD and continuously
decreases from there on.

Commodity Unit Costs

WACC 0% WACC 15% WACC 30%

Electricity total USD/kWh 0.08 0.22 0.29

Electricity from diesel generator USD/kWh 0.46 0.41 0.45

Electricity from solar photovoltaics USD/kWh 0.08 0.18 0.31

Electricity from biogas generator USD/kWh 0.08 0.14 0.22

Water USD/m3 0.03 0.05 0.05

Food USD/ton 132 164 178

Table 4.
Unit costs of electricity, water, and food.

Figure 11.
Total financial value generated for WACC variation from 0 to 30%.
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For WACC 0%, the system profits of 14.1 k USD are distributed to the domestic
community, corresponding to 45.61 USD per capita—0.10 more than the total
expenses required for food. The market-based financing scenario (WACC 15%)
breaks even (net loss of 1.8 USD). A finance system with WACC 30% generates a
loss of 10.4 k USD, which implies an electricity price of 0.25 USD/kWh or annual
costs of 33.84 USD per capita for electricity and total costs of 79.45 USD per capita
for energy, water, and food.

Altogether, there is a strong impact of the costs of capital on the financial and
technical parameters of the system. The maximum field capacity is utilized up to
the WACC 20% scenario, and even for WACC 30%, the food production of a least-
cost system would be sufficient to meet the domestic demand. An increase in the
cost of capital by 1% leads to a decrease in system profits by 880 USD. The required
funds to finance long-term assets amount to 139.0 k USD for WACC 0% and
decrease from there on as CapEx-intensive technologies such as PV are increasingly
substituted with investment light technologies such as diesel.

4.5 Results of technology variation scenario S3

The costs, revenues, and profit for scenario S3 are depicted in Figure 12. For
WACC 0%, the cost-minimizing system is designed in a dimension that the maxi-
mum farmland capacity is utilized, regardless of the available power generation
technologies. Since revenues are directly proportional to the maize grain produc-
tion, annual revenues are constant at 52.6 k USD. It can be clearly seen that system
costs rise with the constraints on combination of power generation technologies.
While the total annual costs for the fully fledged system amount to 38.5 k USD, the
omission of biogas leads to a cost increase by 29%, while the omission of biogas and
photovoltaics leads to an increase by 74% to 66.8 k USD. Hence, a system in which
electricity is exclusively generated from diesel is not even net-profitable in a fully
socially financed scenario and thus cannot sustainably provide the domestic com-
munity with energy and water free of charge. In order to cover the net losses, 46.4
USD per capita and year or 0.34 USD/kWh are charged for electricity. As the
WACC increases to 15%, only the fully fledged EWF system operates at full food
production, while the omission of biogas reduces the agricultural productivity by
16% and the absence of both renewable energy sources reduces the productivity by
68% to 70 tons per year, which is just sufficient to feed the domestic community.
While the fully fledged EWF system breaks even, the unavailability of biogas pre-
vents the systems from being profitable. Net losses for the DG + PV EWF system of
15.4 k USD and 17.3 k USD for the pure DG EWF system imply annual electricity
and water expenses of 50 USD and 56.3 USD per capita, respectively; allocated to
power consumption, this equals 0.36 USD/kWh and 0.41 USD/kWh, respectively.

In the WACC 30% scenario, none of the EWF systems utilizes the maximum
field capacity. While the fully fledged system still produces enough maize grain to
provide for the domestic community (104 tons), the DG + PV EWF system and the
pure DG EWF system produce just 13 tons and 8 tons, respectively. As the trend of
declining profitability with an increase in WACC continues to proceed, even the

Figure 12.
Costs and revenues variation in power generation technology choice for WACC = 0, 15, and 30%.
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fully fledged EWF system generates an annual net loss of 10.4 k USD, while the
DG + PV EWF system loses 18.7 k USD and the pure DG EWF system 18.9 k USD.
On a per capita level, this means that total annual costs for energy and water for a
domestic inhabitant amounts to 33.8 USD (DG + PV + BG), 60.6 USD (DG + PV),
and 61.4 USD (DG). In terms of consumed electricity, this implies a price of 0.25
USD/kWh for the fully fledged EWF system, 0.44 USD/kWh for the DG + PV EWF
system, and 0.45 USD/kWh for the pure DG EWF system.

Out of this analysis, it is clear that a purely diesel-based EWF system is not
sufficiently economical to provide the domestic community with free electricity
and water on a sustainable basis, regardless of the cost of capital. The extension of
this system by photovoltaics is only the first step towards a superior economic
solution in which biogas generators are included as well. Especially for higher cost
of capital, the positive financial impact of photovoltaics decreases as investor
returns increase and the area of application decreases as agricultural activities
decline. Regardless of the WACC, from a financial standpoint, the deployment of
biogas systems is indispensable.

5. Conclusions and outlook

This contribution presents an economic analysis of decentralized energy-water-
food systems and their capability to provide economic-feasible solutions for rural
electrification and thus the potential to enable economic development of the rural
population in sub-Saharan Africa. Their decentralized design avoids the financial
and governmental obstacles coming with electrification through grid extension.
Biogas motors as controllable power generators substitute the costly and environ-
mental unfriendly use of diesel generators. Although the deployment of water
pumps increases the system investment costs, they lead to two major advantages
compared to micro-grids without their utilization. Firstly, they are flexible loads
opposite to most private power consumers (e.g., light bulbs). The water pumps are
powered by cheap solar power during daytime with little or even without use of
costly battery storage. Secondly, water pumps are productive power consumers
opposite to private consumption, because their utilization enables year-round agri-
culture, which increases local productivity. Hence the local population is enabled to
pay back the investment costs despite their formerly low purchase power. The least-
cost modeling on the case study of the rural community Kpori, a 300-inhabitant
farming village in northern Ghana, confirmed this hypothesis. The system integra-
tion of biogas generators and water pumps to closed-loop energy-water-food sys-
tems reduces the costs significantly compared to current electrification approaches
with diesel generators only or diesel generators combined with solar photovoltaics
and batteries. The decreased demand of costly batteries and diesel and increased
profits from year-round agriculture lead to annual costs of 2 USD for the for
electricity and water supply of the community compared to 17,326 USD for power
supply just with diesel, assuming WACC of 15% and that the profits from agricul-
tural sales subsidize the power supply. The cost analysis of these modeling results
shows that 37% of the costs are spent for farming salaries and just 9% on CAPEX but
21% on capital costs due to the WACC of 15%. The remaining costs result from costs
for fuel and other operation costs such as maintenance. The conducted variation of
WACC showed on the one hand that this has a strong impact on the LCOE, which
are 0.08 USD/kWh for WACC of 0%, 0.22 USD/kWh for WACC of 15%, and 0.29
USD/kWh for WACC of 30%. On the other hand, increasing WACC leads to
significant reduction of installed PV capacities and increased share of power from
diesel generators. The utilization of biogas is almost independent of the WACC
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because of its low CAPEX and constrained maximum capacity due to shortage of
livestock manure as input. Based on this model results, decentralized energy-water-
food systems have shown their potential to enable LCOE below state-of-the-art off-
grid systems and local job creation through improved agricultural productivity.

In order to prove the potential of decentralized energy-water-food systems, they
must be implemented on-ground including research on the optimal management
and ownership structures; professional requirements for its managers, technicians,
and farmers; as well as possible investment strategies. Also, the least-cost model
shall be improved regarding more detailed modeling of groundwater availability,
nutrients in the soil, water consumption of different crops, and biogas digestion of
various inputs. After adding these improvements of the model, it shall be dissemi-
nated to and used by interested NGOs and social enterprises. Thereby,
decentralized energy-water-food systems could prove their potential to improve
access to reliable energy, water, and food supply, to create local jobs, and thus to
fight extreme poverty of the population in rural sub-Saharan Africa.

Nomenclature

BG biogas generator
DG diesel generator
EWFS energy-water-food system
E + W energy and water
HH household
LCOE levelized costs of electricity
OpEx operational expenses
PV solar photovoltaics
SSA sub-Saharan Africa

Appendix A: model inputs

Unit Value

Load efficiency % 28

Minimum load % 25

Investment costs USD/kW 500

Fixed costs USD/kW/year 10

Variable costs USD/kWh 0.01

Lifetime Year 15

Table A1.
Techno-economic parameters for diesel generator.

Unit Value

Module type — Crystalline silicon

Tracking system — Fixed

Investment costs USD/kW 1400
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Unit Value

Technology — Lead-acid

Depth of discharge — 60

Energy investment cost capacity USD/kWh 350

Power investment costs USD/kW 300

Energy fixed costs USD/kWh/year 10

Power fixed costs USD/kW/year 30

Variable costs USD/kWh 0

Round-trip efficiency % 85

Lifetime Year 10

Table A3.
Techno-economic parameters for battery.

Unit Value

Fixed costs USD/kW/year 20

Variable costs USD/kWh 0

Lifetime Year 25

Table A2.
Techno-economic parameters for solar photovoltaics.

Unit Value

Load efficiency % 29

Minimum load % 40

Investment costs USD/kW 675

Fixed costs USD/kW/year 10

Variable costs USD/kWh 0.01

Lifetime Year 15

Table A4.
Techno-economic parameters for biogas generator.

Unit Value

Maximum installed capacity ton/h 0.0153

Investment costs USD/ton/h 788.4 k

Fixed costs % 3.5% of investment costs

Variable costs USD/ton 2.1

Lifetime Year 20

Table A5.
Techno-economic parameters for biogas digester.

Unit Value

Material — Plastic (PVC)

Investment costs USD/m3 60
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Unit Value

Fixed costs USD/m3/year 0

Efficiency % 100

Lifetime Year 10

Table A6.
Techno-economic parameters for biogas tank.

Unit Value

Technology — 3-phase AC submersible pump

Total dynamic head m 50

Rated volume m3/kWh 4.4

Investment costs USD/kW 900

Fixed costs USD/kW/year 10% of investment costs

Variable costs USD/kWh 0.01

Lifetime Year 15

Table A7.
Techno-economic parameters for water pump.

Unit Value

Material — Ferrocement

Investment costs USD/m3 35

Fixed costs USD/m3/year 1% of investment costs

Efficiency % 100

Lifetime Year 25

Table A8.
Techno-economic parameters for water tank.

Unit Value

Arable land ha 15

Modeled crop — Maize

Maize growth time day 125

Maize yield ton/ha 6

Annual crop evapotranspiration mm/year 1330.7

Crop residue to maize grain ratio — 1.69

Fertilizer costs USD/ton 400

Labor requirement day/ha 144

Labor wage USD/day 3.08

Drip irrigation investment costs USD/ha 2000

Drip irrigation efficiency % 90

Fixed costs USD/ton/h/year 2% of investment costs

Lifetime Year 20

Table A9.
Techno-economic parameters for maize field.
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Appendix B: model results

Unit Value

Material — Ferrocement

Investment costs USD/m3 35

Fixed costs USD/m3/year 1% of investment costs

Efficiency % 100

Lifetime Year 25

Table A10.
Techno-economic parameters for waste silo.

Unit Value

Diesel fuel USD/kWh 0.106

Maize grain USD/ton 200

Table A11.
Economic parameters of commodities bought from market.

Unit Value

Maize grain USD/ton 200

Table A12.
Economic parameters of commodities sold to market.

Output variable/technology DG DG + PV DG + PV + BG (=EWFS)

Food production (ton/year) 263 263 263

Total revenues (USD/year) 56,560 56,560 56,560

Total costs (USD/year) 66,844 49,813 38,508

Profit (USD/year) �14,284 2747 14,052

Profit per HH (USD/year) — 39 201

Cost per HH for E + W (USD/year) 204 — —

Electricity costs (USD/kWh) 0.34 — —

LCOE (USD/kWh) 0.39 0.14 0.08

Unit costs of water (USD/m3) 0.08 0.04 0.03

Unit costs of food (USD/ton) 189 163 132

Investment costs - Electricity (USD/year) 644 8198 3959

Investment costs - DG (USD/year) 644 104 52

Investment costs - PV (USD/year) — 8095 2567

Investment costs - BG (USD/year) — — 1341

Total installed power (kW) 19 71 52

Installed power - DG (kW) 19 3 2

Installed power - PV (kW) — 68 39

Installed power - BG (kW) — — 12
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Appendix B: model results
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Output variable/technology DG DG + PV DG + PV + BG (=EWFS)

Total electricity generated (kWh) 78,838 101,197 91,318

Electricity generation - DG (kWh) 78,838 1696 853

Electricity generation - PV (kWh) — 99,501 56,517

Electricity generation - BG (kWh) — — 33,948

Table B1.
Model results for technology variation for WACC = 0%.

Output variable/technology DG DG + PV DG + PV + BG (=EWFS)

Food production (ton/year) 70 222 263

Total revenues (USD/year) 14,048 44,324 52,560

Total costs (USD/year) 31,374 59,708 52,562

Profit (USD/year) �17,326 �15,385 �2

Profit per HH (USD/year) — — —

Cost per HH for E + W (USD/year) 284 220 0

Electricity costs (USD/kWh) 0.41 0.36 0.00

LCOE (USD/kWh) 0.41 0.34 0.22

Unit costs of water (USD/m3) 0.06 0.07 0.05

Unit costs of food (USD/ton) 193 203 164

Investment costs—Electricity (USD/year) 1291 5722 8304

Investment costs—DG (USD/year) 1291 1090 408

Investment costs—PV (USD/year) — 4631 4549

Investment costs—BG (USD/year) — — 3347

Total installed power (kW) 15 32 35

Installed power—DG (kW) 15 13 5

Installed power—PV (kW) — 19 21

Installed power—BG (kW) — — 9

Total electricity generated (kWh) 50,349 75,290 81,967

Electricity generation—DG (kWh) 50,349 46,916 17,583

Electricity generation—PV (kWh) — 28,374 30,292

Electricity generation—BG (kWh) — — 34,092

Table B2.
Model results for technology variation for WACC = 15%.

Output variable/technology DG DG + PV DG + PV + BG (=EWFS)

Food production (ton/year) 8 13 104

Total revenues (USD/year) 1695 2664 20,868

Total costs (USD/year) 2061 21,321 31,291

Profit (USD/year) �18,919 �18,657 �10,423

Profit per HH (USD/year) — — —

Cost per HH for E + W (USD/year) 270 267 149

Electricity costs (USD/kWh) 0.45 0.44 0.25
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Output variable/technology DG DG + PV DG + PV + BG (=EWFS)

LCOE (USD/kWh) 0.44 0.43 0.29

Unit costs of water (USD/m3) 0.06 0.06 0.05

Unit costs of food (USD/ton) 208 207 179

Investment costs—Electricity (USD/year) 2163 3228 8278

Investment costs—DG (USD/year) 2163 2163 974

Investment costs—PV (USD/year) — 1065 1394

Investment costs—BG (USD/year) — — 5910

Total installed power (kW) 14 17 19

Installed power—DG (kW) 14 14 6

Installed power—PV (kW) — 3 3

Installed power—BG (kW) — — 9

Total electricity generated (kWh) 43,853 44,324 54,781

Electricity generation—DG (kWh) 43,853 40,617 15,851

Electricity generation—PV (kWh) — 3707 4852

Electricity generation—BG (kWh) — — 34,144

Table B3.
Model results for technology variation for WACC = 30%.
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Abstract

The study explores the link between WTO’s trade liberalization policy on 
agriculture and food security in West Africa. Specifically, it investigates whether 
the policy undermines food security in the subregion by examining its impacts 
on food importation and food dumping. The study relied mainly on documentary 
evidence. Data were scooped from documents and annual publications of the WTO, 
UNCTAD, FAO, ECOWAS, and World Bank. Data were analysed using content 
analysis, rooted on logical deductions. The results of data analysis show that the 
increased dependency on international trade (as being championed by the WTO) 
by many countries in West Africa has a number of direct and indirect implications 
on the realization of food security in the subregion. Importation not only exposes 
producers and consumers to increased vulnerability both to worsening terms of 
trade and to fluctuations in commodity prices, but also exposes the domestic food-
producing industries to danger of extinction through steep competition. The study 
also found that relying on international trade for food supply encourages dumping 
of the excess products on developing countries at relatively cheaper prices. This 
harms domestic production and reduces the income of domestic farmers and other 
investors in the food production chain.

Keywords: trade liberalization policy, food importation, food dumping,  
international trade, agriculture

1. Introduction

Trade liberalization is a cardinal principle of the World Trade Organization 
(WTO), though its origin could be traced to the structural adjustment programmes 
of the international financial institutions (The World Bank and the IMF) in their 
attempts to incorporate developing countries into the capitalist development 
paradigm. In order to hasten this process of incorporation, countries, especially 
from the developing world, were mandated to liberalize their economies, including 
their trade relations with the rest of the world. Thus, every member country of the 
world trade body, while acceding to the document that embodies the WTO agree-
ment, undertakes to liberalize its trade, especially trade in agriculture. Developing 
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countries in particular are being encouraged to liberalize their agricultural trade in 
order to maximize abundant food and foreign exchange earnings for their ever-
growing population.

Agriculture is a very important sector for West African countries. In addition 
to being the biggest employer of labour in the ECOWAS region, constituting 60% 
of the active labour force, and also representing about 35% of the gross domestic 
product (GDP) of the region [1], agricultural exports constitute an important 
element of West Africa’s foreign trade. With the exception of Nigeria that its main 
trade commodity in the international market is crude oil, agriculture constitutes the 
major trade commodity between West African countries and the rest of the world. 
More importantly, it is a vital factor in efforts by the region to combat poverty and 
food insecurity.

However, the importance of agriculture to West Africa as enumerated above 
notwithstanding, two major worrying trends have been noticed in West Africa’s 
agricultural trade performance in the international market. First, despite the major-
ity of its population being engaged in agricultural activities, many of the countries 
in West Africa are food insecure. In other words, there is food security crisis in 
the subregion. Second, despite the fact that agriculture constitutes its main trade 
commodity in the international market, West Africa’s food imports have been on 
the increase.

Available evidence suggests that trade liberalization, instead of addressing these 
issues as promised by the international financial institutions, reinforces them. 
This is because the policy promotes unfair trade practices such as dumping, which 
undermines food security in developing countries. The policy also encourages food 
importation from developed countries, thereby undermining food self-sufficiency 
strategy of most developing countries, especially in West Africa. In other words, it 
has made many West African countries to depend on importation in order to meet 
their food requirements.

The role of international trade in this importation and redistribution of food 
from food-surplus regions to food-deficit regions cannot be over-emphasised. This 
is where the WTO, being the only prevailing international organization charged 
with the regulation of international trade, comes in. Through its Agreement on 
Agriculture, the WTO, therefore, has an undisputed international legal authority to 
make certain policies relating to food security, like other food and agriculture-based 
organizations such as the Food and Agriculture Organization [FAO], the World 
Food Programme [WFP], and the International Fund for Agricultural Development 
[IFAD]. Thus, since the WTO was institutionalised in 1995, it has been playing 
increasing role in global food governance through its Agreement on Agriculture. 
The trade liberalization policy has been the driving force of this agreement.

In West Africa, there are three major agro-ecological zones—the Sahelian, 
Sudanese, and Coastal zones—where production and consumption of food 
staples can be easily classified. In the Sahelian zone (northern Senegal, southern 
Mauritania, central Mali, northern Burkina Faso, Niger, Cape Verde and extreme 
north of Nigeria), the main cereal cultivated by most farmers is millet. However, in 
Cape Verde, rice and maize are mostly cultivated. In Mauritania, maize and sor-
ghum are mostly cultivated. In Senegal, rice production is dominant. The principal 
alternatives are cassava floor, rice and sorghum. In the Sudanese zone (Southern 
Chad, Central Nigeria, Benin, Ghana, Togo, Côte d’Ivoire, southern Burkina Faso, 
Mali, Senegal, Guinea Bissau, Sierra Leone, Liberia) maize and sorghum are the 
principal cereals consumed by most of the population, followed by rice, cassava, 
and yam. In the Coastal zone—with two rainy seasons—(Guinea, Cote d’Ivoire, 
Liberia, Sierra Leone and southern Nigeria) yam and maize are the most important 
food products, supplemented by cowpea [2].
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As noted above, West Africa has historically relied on international and regional 
trade to help assure its food security [3]. In other words, the region has always 
depended on food importation to provide sustainable supply of food for its popula-
tion. The questions emanating from this fact are: why is this so since agricultural 
products remain the major item in West Africa’s export basket? Why do West African 
countries still grapple with food security issues when the majority of its active labour 
force is engaged in agriculture? These issues make a good case study in West Africa’s 
experience in multilateral trade in agriculture, especially as it affects its food security. 
Meanwhile, extant literature has mainly attributed food insecurity in West Africa and 
other subregions in the developing world to issues relating to unfriendly weather con-
ditions, lack of research and development (R&D) in agriculture, lack of investments 
in the sector and many other reasons. Thus, the link between WTO’s trade liberaliza-
tion policy on agriculture and food security problems in West African countries is yet 
to be adequately explored and given systematic treatment in extant literature. Against 
this background, this study intends to examine the role of WTO’s trade liberalization 
policy on agriculture in undermining food security in West Africa.

The chapter is divided into six sections. Following this introduction is Section 2,  
which discusses the materials and methods used for the study. Section 3 gives an 
overview of the WTO’s trade liberalization policy while Section 4 explores the link 
between trade liberalization, food importation and food security in West Africa. In 
Section 5, the nexus between trade liberalization, food dumping and food security 
was also explored. Section 6 concludes the chapter.

2. Materials and methods

The study relied on documentary evidence (secondary data). These were 
data sourced by extracting relevant information from other sources and previ-
ous studies. These documents were mainly annual publications of the WTO that 
contained information on trade liberalization; UNCTAD’s documents that analysed 
key statistics and trends in international trade, trade performance and commodity 
dependence, export performance and trade liberalization, as well as other topics 
covered in its annual Economic Development in Africa series. Also used were The 
World Bank’s publications on food security and FAO’s The State of Food Insecurity 
in the World. Furthermore, ECOWAS publications such as ECOWAS Agricultural 
Policy were utilized. Other secondary sources such as text books, journal articles 
and other written works sourced from libraries were also utilized. Finally, the study 
also made extensive use of internet materials that contained information on trade 
liberalization and food security. These documents are already in the public domain. 
What the authors did was to refine, interpret, evaluate and analyse them.

To analyse our data, we used content analysis, rooted on systematic logical 
deductions. This meant that we organised and synthesised the large volumes of 
textual data we generated from all the documents mentioned above, with a view 
to searching for patterns and discerning what was relevant from the documents. In 
other words, we systematically reduced the documents to logical, meaningful and 
coherent interpretation, and on the basis that drew our inferences and conclusions. 
Figures were used where necessary to enhance clarity of thought and presentation.

3. Overview of WTO’s trade liberalization policy

Trade liberalization means removing or reducing restrictions or impediments 
to the free movement or exchange of goods between and among countries. This 
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countries in particular are being encouraged to liberalize their agricultural trade in 
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agricultural trade performance in the international market. First, despite the major-
ity of its population being engaged in agricultural activities, many of the countries 
in West Africa are food insecure. In other words, there is food security crisis in 
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Mali, Senegal, Guinea Bissau, Sierra Leone, Liberia) maize and sorghum are the 
principal cereals consumed by most of the population, followed by rice, cassava, 
and yam. In the Coastal zone—with two rainy seasons—(Guinea, Cote d’Ivoire, 
Liberia, Sierra Leone and southern Nigeria) yam and maize are the most important 
food products, supplemented by cowpea [2].
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includes removing or reducing tariff barriers such as surcharges and duties as well 
as non-tariff barriers which include quotas and licensing rules. The idea behind the 
policy is to minimize the role of government in making decisions on the allocation 
of resources and to change the incentive structure in favour of exports through 
the liberalization of imports to follow the path of export promotion instead of 
traditional import substitution [4]. The policy did not start with the WTO. It was 
part of a policy package of market-oriented reforms advocated by the International 
Financial Institutions (IFI), that is, the World Bank and the International Monetary 
Fund (IMF), in response to the economic crisis in Africa, brought about by the 
global economic crisis that followed the two oil crises of 1973 and 1979 [5, 6]. Then 
it was referred to as Structural Adjustment Programmes (SAP). It gained momen-
tum with the establishment of the WTO in 1995, and became one of the major poli-
cies that guide international trade, especially in agriculture. The trade liberalization 
policy under the WTO regime has three fundamental components. They include:

1. Expansion of market access by requiring the conversion of all non-tariff barri-
ers to tariffs (tariffication) and the binding and reduction of these tariffs.

2. Reduction of trade-distorting domestic subsidies or support.

3. Reduction of both the volume of and expenditures on subsidized exports [7, 8].

Accordingly, it has been noted that:

Under the Agreement, countries agreed to substantially reduce agricultural support 
and protection by establishing disciplines in the areas of market access, domestic 
support, and export subsidies. Under market access, countries agreed to open 
markets by prohibiting non-tariff barriers (including quantitative import restric-
tions, variable import levies, discretionary import licensing, and voluntary export 
restraints), converting existing non-tariff barriers to tariffs, and reducing tariffs. 
…countries also agreed to reduce expenditures on export subsidies and the quantity 
of agricultural products exported with subsidies, and prohibits the introduction of 
new export subsidies for agricultural products. Domestic support reductions were 
realized through commitments to reduce an aggregate measure of support (AMS), a 
numerical measure of the value of most trade distorting domestic policies [9].

Market access simply means the right which exporters have to access a foreign 
market. The WTO agreements allow WTO members to protect their markets, to 
the extent necessary to protect human, animal or plant life or health. In practice, 
‘market access’ indicates the means in which this protection can be implemented. In 
the context of the WTO, it is a legal term that indicates the conditions imposed by 
a government for a product to enter a country and be released for free circulation in 
that country under normal circumstances [10]. Before the Uruguay Round, protec-
tion for agricultural products at the border did not always consist of tariffs only. In 
addition to tariffs, other non-tariff measures at the border have also been applied. 
One of the key elements of the Uruguay Round trade negotiations was the agreement 
by parties to convert these other types of border protection mechanisms into tariffs. 
The process of this conversion is known as ‘tariffication’. With respect to export sub-
sidies, they are governments’ special incentives provided to promote more foreign 
sales. These subsidies, which depend on export performance, can take the following 
forms: divestment of government shares at lower market prices; cash payments; 
subsidies funded by producers or processors as a result of government measures such 
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as assessments; marketing subsidies; transport and freight subsidies; and subsidies 
for commodities based on their incorporation into export products [10].

Some of the specific provisions of the Uruguay Round which were meant to 
enhance and accelerate the process of trade liberalization have been articulated as 
follows:

1. Tariffs: tariffs for industrial products were reduced on average from 4.7% 
to 3% and the share of zero-tariff products increased from 20% to 22% to 
40–45%. Tariffs were completely removed on construction equipment, phar-
maceutical products, medical equipment, steel and paper products.

2. Quotas: countries replaced import quotas for agricultural products, textiles 
and clothing (under the multi-fiber agreement) with less restrictive tariffs 
over a 10-year period. Tariffs for agricultural goods were reduced at the rate of 
24% in developing countries and by 36% in industrialized countries. Tariffs for 
textiles were reduced by 25%.

3. Subsidies: the quantity of agricultural exports to be subsidized was reduced by 
21% over a six-year period.

4. Antidumping: antidumping procedures were made more rigorous, thereby 
ensuring that it became much more difficult to use them for protectionist 
purposes.

5. Safeguards: voluntary export restraints, orderly marketing arrangements and 
similar trade-restrictive measures were prohibited. Existing schemes were 
removed in 4 or 5 years [11].

Trade liberalization was forced on Africa in the form of Structural Adjustment 
Programmes (SAP) by the International Financial Institutions (IFIs) in the 1980s. 
The late 1970s and early 1980s witnessed a combination of factors that created 
a large-scale economic crisis in Africa. First, there was a global economic crisis 
occasioned by the two oil crises of 1973 and 1979 which strongly and negatively 
affected the demand for African exports and resulting in falling commodity prices. 
Secondly, interest rate hikes dramatically increased the cost of servicing foreign 
debt. The Gross Domestic Product (GDP) growth rate of the region plunged from 
4.3% per annum in the period 1971–1975 to 1.1% in 1981–1985 [6]. In response to this 
economic crisis in Africa, the World Bank and IMF advocated and actually imposed 
a policy package of market-oriented reforms, otherwise known as SAP or economic 
liberalization. As a result of these structural adjustment programmes, agricultural 
policy in many developing countries (including West Africa) was characterized by a 
high level of market openness even before the Uruguay Round reforms [8].

Before this period, trade policies in most African countries were characterized 
by extensive state involvement in the economy, both in production and in market-
ing. In the decades following independence, most African countries adopted heavily 
interventionist policies [12]. Governments were involved in agricultural market-
ing and food processing through the creation of marketing boards, parastatal 
processing units, and government controlled cooperatives. The trade policies of 
many countries in Africa were informed by the doctrine of Import-Substitution 
Industrialization (ISI). This is from the 1960s to the 1980s. ISI was widely accepted 
then as a viable policy package to help developing countries achieve structural 
transformation and lessen their dependence on primary products. This strategy 
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Some of the specific provisions of the Uruguay Round which were meant to 
enhance and accelerate the process of trade liberalization have been articulated as 
follows:

1. Tariffs: tariffs for industrial products were reduced on average from 4.7% 
to 3% and the share of zero-tariff products increased from 20% to 22% to 
40–45%. Tariffs were completely removed on construction equipment, phar-
maceutical products, medical equipment, steel and paper products.

2. Quotas: countries replaced import quotas for agricultural products, textiles 
and clothing (under the multi-fiber agreement) with less restrictive tariffs 
over a 10-year period. Tariffs for agricultural goods were reduced at the rate of 
24% in developing countries and by 36% in industrialized countries. Tariffs for 
textiles were reduced by 25%.

3. Subsidies: the quantity of agricultural exports to be subsidized was reduced by 
21% over a six-year period.

4. Antidumping: antidumping procedures were made more rigorous, thereby 
ensuring that it became much more difficult to use them for protectionist 
purposes.

5. Safeguards: voluntary export restraints, orderly marketing arrangements and 
similar trade-restrictive measures were prohibited. Existing schemes were 
removed in 4 or 5 years [11].

Trade liberalization was forced on Africa in the form of Structural Adjustment 
Programmes (SAP) by the International Financial Institutions (IFIs) in the 1980s. 
The late 1970s and early 1980s witnessed a combination of factors that created 
a large-scale economic crisis in Africa. First, there was a global economic crisis 
occasioned by the two oil crises of 1973 and 1979 which strongly and negatively 
affected the demand for African exports and resulting in falling commodity prices. 
Secondly, interest rate hikes dramatically increased the cost of servicing foreign 
debt. The Gross Domestic Product (GDP) growth rate of the region plunged from 
4.3% per annum in the period 1971–1975 to 1.1% in 1981–1985 [6]. In response to this 
economic crisis in Africa, the World Bank and IMF advocated and actually imposed 
a policy package of market-oriented reforms, otherwise known as SAP or economic 
liberalization. As a result of these structural adjustment programmes, agricultural 
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high level of market openness even before the Uruguay Round reforms [8].

Before this period, trade policies in most African countries were characterized 
by extensive state involvement in the economy, both in production and in market-
ing. In the decades following independence, most African countries adopted heavily 
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advocated the protection of the domestic market from foreign competition in 
order to promote domestic industrial production. Therefore, the domestic market 
in these countries was shielded from foreign competition through these policy 
measures. Non-tariff measures (NTMs) such as quantitative import restrictions 
and government licenses were used profusely to restrict imports. For example, 
some African countries such as Burundi, Ethiopia, Madagascar, Sudan, the United 
Republic of Tanzania, Zambia, and Nigeria, Ghana and Senegal in West Africa all 
adopted inward-oriented policies with significant trade restrictions [6]. However, 
with the introduction of SAP, African countries started the process of economic 
liberalization.

Thus, Africa has liberalized its economy even before the policy became a guiding 
principle of international trade under the WTO regime. However, it gained momen-
tum with the establishment of the WTO in 1995 and the multilateral trade obliga-
tions enshrined in its agreements for African countries that are members. Import 
liberalization measures focused on three main policy areas: to reduce the overvalu-
ation of currencies of African countries and removing exchange rate rationing; the 
decommissioning of non-tariff measures by reducing the list of products for which 
import licenses are required; and to reform the tariff system by reducing tariff 
dispersion and the general level of tariffs [13]. Liberalization of exports was also 
necessary to improve the balance of payments. There were four instruments that 
were considered to be the most distorting of exports and they were targeted with 
the following measures: withdrawal of export licenses; devaluation of the national 
currency; reducing or eliminating export taxes; and dismantling of agricultural 
marketing boards for export crops [6]. Thus, the process of liberalization in Africa 
involved the tariffication of non-tariff barriers, cuts in the number and value of 
tariffs, exchange rate liberalization and the removal of export barriers.

4.  Trade liberalization, food importation and food security in  
West Africa

Extant literature has always glossed over the link between trade liberalization 
policy of the WTO and food security challenges prevalent in West Africa. In the 
first place, food insecurity in the region is a consequence of frequent weather- and 
market-related shocks, as well as by widespread conflicts and political instability in 
the region that often trigger the mass abandonment of arable land [14]. The market-
related shocks in this case have to do with constant price spikes that make market 
prediction and projections difficult. Many authors tow this line, ignoring the effect 
of trade liberalization on food security in developing regions.

The effect of WTO’s trade liberalization policy on food security in West Africa is 
evident. To start with, West Africa, during the food crisis of 2008, encountered the 
problems of rising food prices, high unemployment and population growth that has 
surpassed agricultural productivity. These developments, added to external factors 
which include trade restrictions by major international food exporters, have made 
West Africa prone to supply shocks and food insecurity. In the absence of increased 
agricultural productivity growth, the region’s food needs are realized by depending 
on food aid and food imports. This reliance on food imports is facilitated by the 
system of free market exchange [15], otherwise known as trade liberalization. This 
dependence on imports has its drawback, as was underscored by the 2008 surge in 
world food prices in which export restrictions by major suppliers triggered wide-
spread food riots in West Africa [16]. Export bans from some Asian countries such 
as India, for instance, threatened the availability of rice imports to West African 
countries at the peak of the food crisis [3].
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Apart from export restrictions by major food suppliers, food importation 
encourages food self-reliance, as against food self-sufficiency strategy. Self-reliance 
in food occurs when a country pursues an outward-oriented trade regime in order 
to earn enough from its exports of goods and services to finance its food needs. 
Conversely, the food self-sufficiency approach (or what western literature, exempli-
fied by Staatz et al. [3], described as an autarkic approach to food security) entails 
the country meeting its food requirements—or a substantial part of it—from 
domestic production [17]. However, food import dependency is viewed differently 
depending on each individual country’s ability to pay its food import bill [18]. For 
some oil or mineral rich countries or for some of the relatively more industrialized 
countries (such countries are however few in West Africa, if at all), importing some 
types of food products seems more beneficial than producing these products at 
home, especially since they have enough foreign currency reserves to pay for the 
food import bills. But for cash-strapped countries (a category where many West 
African countries belong to), persistent food import becomes a problem when the 
high and rising food import bills take money away from other important develop-
ment agenda without resolving food insecurity. Figure 1 shows the composition of 
West African food imports before and after WTO was established.

The figure shows that the composition of food imports has changed somewhat 
over time. Cereals have remained steadily at the top of the list (39% between 1986 
and 1990; 41% between 2006 and 2010; and 43% between 2011 and 2016), fol-
lowed by fish, dairy products and sugar. Vegetable oils, however, have increased 
sharply, from seventh place in 1986–1990 (4% of food imports) to second place in 
2006–2010 (13% of food imports). This is not surprising as during this time, West 
Africans were sharply increasing their consumption of fats and oil [19]. However, it 
decreased to 11% of food imports between 2011 and 2016. The figure also indicates 
that cereals are the major food staples consumed in West Africa. These staples not 
only constitute the highest type of food imported into West Africa but the region 
has also attained a certain level of self-sufficiency in them, as shown in the Self-
Sufficiency Ratios (SSR) in Figure 2.

As noted above, cereals are the main food staple in West Africa, and also the 
most imported food item in the region. They are very important to food security in 
West Africa, as they are the leading commodity group that are imported to address 
food requirements in normal years, but especially when the region faces shortfalls 

Figure 1. 
Composition of food imports into West Africa pre- and post-WTO (%). Source: Developed by authors from [19, 20].
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advocated the protection of the domestic market from foreign competition in 
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adopted inward-oriented policies with significant trade restrictions [6]. However, 
with the introduction of SAP, African countries started the process of economic 
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principle of international trade under the WTO regime. However, it gained momen-
tum with the establishment of the WTO in 1995 and the multilateral trade obliga-
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import licenses are required; and to reform the tariff system by reducing tariff 
dispersion and the general level of tariffs [13]. Liberalization of exports was also 
necessary to improve the balance of payments. There were four instruments that 
were considered to be the most distorting of exports and they were targeted with 
the following measures: withdrawal of export licenses; devaluation of the national 
currency; reducing or eliminating export taxes; and dismantling of agricultural 
marketing boards for export crops [6]. Thus, the process of liberalization in Africa 
involved the tariffication of non-tariff barriers, cuts in the number and value of 
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4.  Trade liberalization, food importation and food security in  
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Extant literature has always glossed over the link between trade liberalization 
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market-related shocks, as well as by widespread conflicts and political instability in 
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Apart from export restrictions by major food suppliers, food importation 
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Conversely, the food self-sufficiency approach (or what western literature, exempli-
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has also attained a certain level of self-sufficiency in them, as shown in the Self-
Sufficiency Ratios (SSR) in Figure 2.

As noted above, cereals are the main food staple in West Africa, and also the 
most imported food item in the region. They are very important to food security in 
West Africa, as they are the leading commodity group that are imported to address 
food requirements in normal years, but especially when the region faces shortfalls 

Figure 1. 
Composition of food imports into West Africa pre- and post-WTO (%). Source: Developed by authors from [19, 20].
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in production. The reliance of the region on the international market for cereals has 
been on the increase in recent years and as at 2010 was about 20%. Five countries in 
West Africa that import cereals on large quantities to support their food deficit are 
Cape Verde, Liberia, Mauritania, Gambia and Côte d’Ivoire [21]. The region’s overall 
self-sufficiency ratio (SSR) for cereals stood at 88% between 1986 and 1990. This 
is prior to the coming into existence of the WTO and its liberalization policy in the 
agricultural sector. The SSR for cereals declined to 83% between 1996 and 2000, 
few years after the establishment of the WTO, and declined further to an average of 
81% in the 2006–2010 period. It increased slightly to 82% between 2013 and 2017. 
For individual countries, SSRs for cereals vary widely, ranging from as low as 7% 
for Cape Verde to 100% for Mali in the 2006–2010 period.

Likewise, countries have major differences as regards changes in their SSRs over 
time. For instance, countries such as Burkina Faso, Guinea, Togo, Mali, The Gambia 
and Sierra Leone have improved their dependence on domestic cereal supplies. 
However, majority of the countries increased their reliance on imported supplies. 
Such countries include Nigeria, Senegal, Côte d’Ivoire, Liberia, Cape Verde and 
Mauritania [19]. Nigeria is by far the largest producer of cereals in West Africa. It 
accounted for 51% of the West African cereals supply over the period 2005–2010, 
followed by Mali (10%), Niger (8%) and Burkina Faso (7.5%). As regards maize 
production in particular, Nigeria is also the West Africa’s leading producer account-
ing for as much as 54% of total West Africa’s maize production, followed by Ghana 
(10.6%) and Cameroun (10.3%) [22].

There are also significant differences in SSRs between commodities and coun-
tries. Given the limited potential for domestic production in the region, nearly all of 
the wheat consumed in West Africa (99%) is imported. In addition, no country in 
the region fully meets its rice consumption requirements from domestic production 
alone, though some do so to a significant extent (the SSR of Mali is 96%, that of 
Sierra Leone is 80% and that of Guinea is 80%). Nigeria, the largest rice producer 
and consumer in the region, saw its SSR fall from 83% to 56% from the late 1980s to 
2006–2010 [19].

Apart from cereals, regional SSRs are also declining for some other basic food 
commodities, meaning that imports of such food commodities are on the increase. 
In particular, this is true for sugar, palm oil, milk, and poultry meat. From being a 
net exporter and almost having self-sufficiency in both poultry meat and palm oil 
in the 1980s, West Africa became a net importer of these products and its SSR has 

Figure 2. 
Self-sufficiency ratios of individual cereals in West Africa (%). Source: Developed by authors from [19, 20].
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gone down to below 70% in the period between 2006 and 2010, and below 80% 
in the period between 2013 and 2017. For milk and sugar, the region has always 
depended on imports to meet a large share of its needs. In fact, in the case of sugar, 
the region now covers only some 12% of its needs, almost one-third of the level of 
the 1980s. These are illustrated in Figure 3.

As it is in the case of cereals, there are also large differences among the countries 
of the region regarding their dependence on imports in these other basic food com-
modities. None of the countries is self-sufficient in milk. Six counties (Cape Verde, 
Côte d’Ivoire, The Gambia, Ghana, Liberia and Nigeria) actually produced less than 
one-third of the milk they consumed within the study period, and their dependence 
on imports is increasing. For palm oil, all countries that are producers in the region, 
except Côte d’Ivoire and Benin, have decreased their SSR considerably, thereby 
increasing the importation of this staple. While palm trees are native to West Africa, 
the region has been unable to expand production and productivity to meet domestic 
and export demand. In fact, Figure 3 shows that the production capacity of West 
Africa for palm oil has been decreasing over the years. Other parts of the tropical 
world (in particular Malaysia and Indonesia) now produce and export more palm 
oil than other countries, including West African countries. These two countries 
alone account for 80% of world production and are the main exporters to West 
Africa and to other countries [23].

Another commodity where SSRs for almost all countries in West Africa have 
been declining fast is poultry meat. While the average SSR in the region is just 
under 70%, some of the countries such as The Gambia and Cape Verde import more 
than 80% of their growing poultry meat consumption, whereas they have almost 
reached their lower consumption levels at the end of 1980s. Other countries have 
significantly increased their reliance on imports, and some have taken protective 
measures to limit this situation (for example, Nigeria’s ban on chicken imports). 
Finally, as regards sugar, though many countries have never had a significant 
production, of those who have, only Niger seems to have managed to maintain its 
already low SSR. All the other countries have increased their reliance on imported 
sugar, as Figure 3 shows.

A study done in 1999 [8] found that trade liberalization intensified and 
sustained food trade deficit in Africa: an increase in food imports and an 

Figure 3. 
Self-sufficiency ratios of selected non-cereal commodities in West Africa (%). Source: Developed by the authors 
from [19, 20].
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production, of those who have, only Niger seems to have managed to maintain its 
already low SSR. All the other countries have increased their reliance on imported 
sugar, as Figure 3 shows.

A study done in 1999 [8] found that trade liberalization intensified and 
sustained food trade deficit in Africa: an increase in food imports and an 

Figure 3. 
Self-sufficiency ratios of selected non-cereal commodities in West Africa (%). Source: Developed by the authors 
from [19, 20].



Regional Development in Africa

134

accompanying decline in food production. Thirteen years after this study, another 
study [18] also found that this trend has continued as shown in Figure 4.

The figure shows that in the 1960s, when most African countries were gaining 
political independence, African countries were exporting more food to the rest of 
the world than they were importing. This trend continued till around 1970. Africa’s 
food trade deficit started showing after 1970 and since then, the trend has contin-
ued at a much more alarming rate. In fact, between 2000 and 2009, nine African 
countries switched from being net agricultural exporters to being net agricultural 
importers. Three of these countries—Benin, Chad and Mali—are in West Africa 
[24]. By 2007, the food trade deficit amounted to about US$ 22 billion, with total 
food imports by countries in the continent amounting to 40 billion US dollars. 
African food imports peaked at almost US$ 50 billion in 2013 before coming down 
to US$ 39.7 billion in 2016. This growth in African food imports also reflects in 
the growth of the various categories of food the region has been importing, which 
includes animal products, dairy products, fruit and vegetables, oils and staples. 
Figure 5 shows the value of imported food into West Africa from 1995 to 2017.

It could be deduced from the figure that the trade liberalization policy of the 
WTO has only opened the doors for more importation of food staples into West 
Africa, undermining food self-sufficiency and thereby threatening food security in 
the subregion.

As at 2010, staples constituted to a large extent the biggest share of all food 
imported into the region, and this has increased over the years. These staples 
(cereals, cassava, pulses, potatoes and other roots and tubers) represented more 
than 50% of all foods imported by West African countries in 2010 [14]. However, by 
2016, it reduced to about 36% as shown in Figure 6.

The figure shows that Nigeria, Ghana, Senegal and Cote d’Ivoire are some of the 
top countries that import staple food in West Africa, while Sierra Leone, Guinea 
Bissau and Cape Verde are some of the least importers within this period. Imports 
of all other food groups have also increased over the years, though averagely, animal 
products, dairy products, fruits and vegetables, and oils accounted for 1%, 4%, 5% 
and 3%, respectively of total food imported as at 2010 [14].

Imports of poultry meat have also grown exponentially, increasing from virtu-
ally nothing to more than US$ 600 million in 2012 [25]. Poultry meat is essentially 
sourced from the European Union, the United States and Brazil. However, some 

Figure 4. 
Africa’s food import and export trends, 1961–2016 (US$ billion). Source: Developed by the authors from [18, 20].
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countries such as Nigeria and Senegal have banned the importation of frozen poultry 
meat into their countries since 2002, ostensibly to boost local production, after 
import surges of the 1990s occasioned by the liberalization of import barriers threat-
ened the local industry. Presently, Nigeria alone accounts for about half of poultry 
meat produced within the ECOWAS territory. However, despite tremendous progress 
made in domestic production of poultry meat in West Africa, especially in Nigeria, 
Ghana and Senegal, the subregion is yet to attain self-sufficiency in poultry meat as 
about half of the poultry meat consumed in West Africa is still imported. Figure 7 
shows the main origins of poultry meat imported into ECOWAS countries by 2017.

The increased dependency on international trade and importation by many 
countries in West Africa has a number of direct and indirect impacts on the realiza-
tion of food security in the subregion. First, producers and consumers are exposed 
to greater vulnerability both to commodity price fluctuations and to deteriorating 
terms of trade. This kind of situation limits the ability of countries that tremen-
dously rely on world trade and imports to absorb external shocks, such as overpro-
duction or harvest failures in other countries [26]. Second, depending on imports 
for food needs of the population exposes the domestic food-producing industries to 
danger of extinction through steep competition. Obviously, imported food staples 

Figure 6. 
Total West African imports in food products in percentage (2016). Source: Calculations from [20].

Figure 5. 
Import of foods, ECOWAS, 1995–2017 (US$ million). Source: Developed by the authors from [20, 25].
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are cheaper in price due largely to export subsidy and domestic supports those 
products received from their home countries. When they are flooded in developing 
countries’ markets, people tend to patronize these products more because they are 
not only cheaper, but also urban consumers mostly tend to have preference for these 
foreign products as they ‘suit’ their class and status. Domestic products should be 
left for ‘local’ people.

5. Trade liberalization, food dumping and food security in West Africa

Dumping occurs when manufacturers export a product to another country at a 
price below the normal price. It entails selling products in foreign markets at unfairly 
low prices (prices lower than domestic costs or production costs) for the purpose 
of gaining competitive advantage over other suppliers. Dumping occurs when trade 
companies export agricultural products from developed countries to developing 
countries’ markets at prices below production costs in the country of origin, under-
cutting the prices of local agricultural products and consequently destroying small 
farmers’ domestic markets [27]. An example of this could be ascertained in the dif-
ferent prices European Union (EU)’s producers sell their poultry meat in their home 
countries and in West African countries. For instance, in 2003, EU producers sold 
their chicken at an average of 1.48 Euro/kg. In France (the largest chicken producer 
in the EU), during the same year, consumers bought their chicken at 4.86 Euro/kg. At 
the same time, EU frozen chicken was sold at 0.50 Euro/kg in the West African cities 
of Dakar, Cotonou, Douala, and Abidjan [28]. This is a classic example of dumping 
with serious implications for domestic production, food self-sufficiency and food 
security. Meanwhile, these frozen chicken parts exported to West Africa and other 
African countries have no value in the EU, because there is no demand and conse-
quently no markets for them. The only alternative market is pet food, and because 
African traders offer higher prices than the price offered by the pet food industry in 
EU, the products are shipped to Africa and dumped in African markets.

Another example is the dumping of dairy products by the EU in West African 
markets. Every year, the EU, with nearly 40% of global trade volume, exports 
approximately 40,000 tons of milk powder and sweetened condensed milk to the 
Francophone countries of West Africa alone [29]. These products are subsequently 

Figure 7. 
Imports of poultry meat by major origin, ECOWAS, 2017. Source: Calculations from [20].

137

World Trade Organization’s Trade Liberalization Policy on Agriculture and Food Security…
DOI: http://dx.doi.org/10.5772/intechopen.86558

sold at prices far below their market prices in the countries of origin, undermining 
domestic production. On the surface level, it looks good that these products are sold 
at lower prices. At least, consumers would not spend so much purchasing food. But 
as has been warned in [26], short-term interest in procuring food from interna-
tional markets at lower prices should not lead countries to sacrifice their long-term 
interest in building their capacity to produce the food they need to meet their con-
sumption needs. As noted in [29], in 1999, 1 L of milk from subsidized milk powder 
from the EU costs 160 African Francs in Senegal, while 1 L from domestic produc-
tion costs about 350–400 African Francs. This summarizes the extent of dumping 
by the EU on West African markets. The focus on EU is because the Union is West 
Africa’s biggest trading partner. The US trade with West Africa is mostly centred on 
exportation of machinery and importation of crude oil, except in few cases where it 
imports agricultural products such as cocoa from Cote d’Ivoire [30].

Both GATT and the WTO consider dumping as an unfair trade practice, yet 
some member countries (especially developed countries) of the world trading body 
still use it in their trade relations with developing countries. Countries that subsi-
dize productions at home are mostly the ones that use dumping in their trade rela-
tions with trade partners. This is because subsidized products are usually exported 
at lower prices—prices that are lower than the cost of production and the prevailing 
price in international market. In international agricultural and food trade, the EU 
and the United States are the major users of dumping as a competitive strategy 
because of the high level of export subsidies and domestic support they grant to 
their farmers. Hence, as argued in [8], the rules governing the multilateral trading 
system are seen as providing opportunities for the United States and the European 
Union to continue subsidizing agricultural production and dumping the surpluses 
on the international market at artificially low prices while at the same time requir-
ing developing countries to open up their markets to harmful and unjust competi-
tion from producers in industrialized countries. This brings about a situation where 
domestic food production in developing countries is displaced by cheap imported 
food. It has also stripped local farmers their ability to increase their incomes and for 
the local population to have access to food.

Apart from export subsidies and domestic support given by the US and EU to 
their farmers which encourage dumping, the Economic Partnership Agreements 
(EPAs) entered into between West African countries and the EU also encourages 
dumping of EU foods in West Africa. The agreement requires that West African 
countries should open up their markets for EU imports while EU gives them access 
to European markets as well. It has been argued that imports into West Africa 
from the EU would increase as a result of the agreement and that some African 
producers would be harmed as a result of the removal of tariffs on EU imports 
[31]. The implication is that West African food producers who cannot compete 
with the cheap imports are thrown out of production. This has very severe conse-
quences for food security in the subregion. A study funded by the EU also shows 
that lower tariffs on potatoes, onions, poultry and prepared tomatoes could cause 
serious injury to domestic production and the well-being of producers, depress 
local industry and discourage the development of processing capacity [19]. In the 
same vein, the highly subsidized export of beef from the EU to West Africa has led 
to thousands of nomads in the Sahel to be driven to starvation by European beef 
dumping [32].

Also, trade liberalization has facilitated the dumping of frozen chicken cut 
parts (neck, back, legs, and wings) into West Africa by the EU. European Union 
consumers tend to eat breast rather than whole chicken, and there is no market in 
the EU for the other parts, except for pet food [28]. European poultry processing 
industry, therefore, has the choice between using the remaining parts as pet food 
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Figure 7. 
Imports of poultry meat by major origin, ECOWAS, 2017. Source: Calculations from [20].
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sold at prices far below their market prices in the countries of origin, undermining 
domestic production. On the surface level, it looks good that these products are sold 
at lower prices. At least, consumers would not spend so much purchasing food. But 
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tion costs about 350–400 African Francs. This summarizes the extent of dumping 
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and exporting to poor countries at low costs. These poultry products exported to 
developing countries are usually not hygienically produced, with high negative 
impact on food security [28]. Often, chickens are fed with antibiotics daily, not 
as medicines, but as growth hormones. This results in low quality of meat both in 
terms of taste and sanitary standards, with dire consequences on the food-quality 
aspect of food security. The costs of all these damages are carried by the importing 
country, and not by producers. This has been summarized thus:

The dumping of agricultural commodities on world markets increased food insecu-
rity in developing countries by undercutting domestic production. The availability 
of cheap imported food depressed domestic food prices in developing countries, 
lowered the income of local farmers, and reduced incentives to invest in agriculture. 
Export dumping also reduced the export earnings of developing country producers 
by depressing world market prices for agricultural commodities [8].

A good example of the effect of dumping on food security is illustrated by the 
impact of trade liberalization in tomato concentrate on Senegal’s domestic produc-
tion capacity. Tomato processing industries in Senegal have been affected adversely 
by the influx of cheap food products that were previously produced domestically 
[33]. Those industries cannot compete with mass production from the developed 
countries especially the EU due to lacking economies of scale. So in Senegal, the 
promotion of a viable agro-industry has been exposed even further to subsidized 
competition. Before liberalization, Senegal was a noticeable exporter of processed 
tomatoes—especially into other West African countries, but increasing imports of 
EU subsidized tomato concentrate has undermined the domestic infant industry. 
Within a year of WTO’s existence, exports of tomato concentrate from the EU 
into Senegal jumped from 64 tons to 5348 tons, following trade liberalization as 
dictated by the WTO. On poultry meat, by 1992, before WTO and its trade liberal-
ization policy came into place, Ghana’s domestic market supplied 95% of Ghana’s 
poultry requirements [33]. However, a decade later, the domestic market supplied 
only 11% of the country’s poultry requirements. The rest were supplied by foreign 
competitors which was made possible by trade liberalization. The issue was that 
local producers could not compete with the obviously subsidized imports from 
developed countries’ markets. The resultant effect was that this undermined the 
domestic industry with its consequences on food security.

The irony of the situation is that the trade liberalization narrative ignores the 
historical precedent in most developed countries of how agricultural trade protec-
tions facilitated development of agricultural sectors and industrialization. Details 
of the extensive use of subsidies, policy supports, and market protections by nearly 
all industrialized countries as part of their own economic development have been 
provided in [34]. Liberalization of agricultural sectors was never the trajectory 
taken by developed countries in achieving agricultural development. Indeed, 
liberalization policies only arrived well after industrialization. Even then, trade 
liberalization is arguably more illusionary than existent because even in this era of 
WTO, industrialized countries still employ the use of subsidies, domestic support 
and other restrictive measures in their trade relations with the rest of the world. For 
instance, In OECD countries, support to the agricultural sector has been increas-
ing rather than decreasing. While the total support amounted to US$ 298 billion in 
1986–1988 (before WTO), it amounted to US$ 311 billion in 2001 (even with the 
WTO in place), with three quarters of this support going to farmers [27].

However, there is no gainsaying the fact that in some ways, trade liberalization 
influences food security positively. First, it expands markets. For consumers, it 
opens access to additional sources that can supplement domestic production to 
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meet demand. Imports can be essential during drought, diseases, floods, or other 
disruptions to domestic production. Farmers can also benefit from access to larger 
markets, supporting their income by exporting excess quantities and providing 
access to a wider variety of low-priced inputs like fertilizer, seeds, pesticide, and 
machineries [35]. However, because the rules governing international trade is 
biased in favour of the interests of developed countries, reliance on it for food 
security as being championed in liberal literature will spell doom for developing 
countries in general and West Africa in particular. In line with the argument in [26], 
the role of international trade should be reduced to complement a quest for greater 
food self-sufficiency.

Closely related to food dumping is the issue of food aid. The effect of food aid 
on international trade, but especially on agricultural production in the countries 
receiving the aid had culminated in adopting the FAO Principles of Surplus 
Disposal as well as the founding of the Consultative Sub-Committee on Surplus 
Disposal (CSSD) as early as 1954. The Principles of Surplus Disposal is a kind of 
code of conduct that guides governments in providing food aid. Principally, they are 
meant to ensure that food and other agricultural commodities which are exported 
on concessional terms result in more consumption for the country receiving the 
food aid and do not displace normal commercial imports. Also, they seek to ensure 
that domestic production is not affected adversely or even discouraged. These 
principles were recognized in Article 10 of the Uruguay Round Agreement on 
Agriculture [36]. Article 10 demands that countries respect the FAO’s Consultative 
Sub-Committee on Surplus Disposal and its principles and make food aid available 
‘to the extent possible’. However, neither the recommendation of the FAO-CSSD nor 
that of the WTO has had an impact on WTO members’ food aid practices, as donors 
continue to use it as alternative to dumping after, in many cases, placing condition-
ality on them [36].

Thus, West African countries have been receiving large tons of food aid from 
developed countries. Among the highest recipients of food aid in a single year in 
West Africa were Liberia, which received 173,000 metric tons in 1997, and Ghana 
which received 123,000 metric tons in 1991. Both countries also received 55,338 
metric tons and 81,000 metric tons of food aid in 1991 and 2000 respectively. Niger 
also amassed a total of 106,000 metric tons of food aid in 2010 alone. Sierra Leone, 
Cote d’Ivoire, Burkina Faso, and Cape Verde have also received food aids amount-
ing to 75,000 metrics tons in 2002, 57,000 metric tons in 1990, 55,338 metric tons 
in 1991, and 53,227 metric tons in 1997 respectively [14]. It has been argued that 
this huge aid shipments of food, in particular wheat and rice, to West Africa have 
altered the consumption patterns in the region, shifting consumers’ preferences 
from domestically produced ‘inferior’ cereals to ‘superior’ imported grains [37]. 
Therefore, in its own way, food aid has contributed to the food security crisis in 
West Africa by shifting consumers’ preference for local food products to foreign 
food products, thereby undermining local production.

6. Conclusion

This paper demonstrated that WTO’s trade liberalization policy on agriculture 
has not improved food security in West Africa. Rather, it has undermined food 
security in the subregion. This conclusion is based on the results of empirical 
evidence and data analysis which indicated that local food production has been on 
the decrease while food importation and dumping are on the increase. These are 
direct effects of trade liberalization. More so, the subregion’s self-sufficiency ratios 
have been dwindling, which gives more impetus for food importation. This negative 
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West Africa were Liberia, which received 173,000 metric tons in 1997, and Ghana 
which received 123,000 metric tons in 1991. Both countries also received 55,338 
metric tons and 81,000 metric tons of food aid in 1991 and 2000 respectively. Niger 
also amassed a total of 106,000 metric tons of food aid in 2010 alone. Sierra Leone, 
Cote d’Ivoire, Burkina Faso, and Cape Verde have also received food aids amount-
ing to 75,000 metrics tons in 2002, 57,000 metric tons in 1990, 55,338 metric tons 
in 1991, and 53,227 metric tons in 1997 respectively [14]. It has been argued that 
this huge aid shipments of food, in particular wheat and rice, to West Africa have 
altered the consumption patterns in the region, shifting consumers’ preferences 
from domestically produced ‘inferior’ cereals to ‘superior’ imported grains [37]. 
Therefore, in its own way, food aid has contributed to the food security crisis in 
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trend is made possible partly because of disincentive to continue production which 
is linked to the WTO’s policy of discouraging government’s supports and incen-
tives to food producers in developing countries. The resultant effect is dumping 
of food products by the industrialized countries on West African markets which 
undermines local food industries and drives them out of production because of 
uncompetitive prices these foreign products offer. This has serious implications for 
food security in the subregion. On the basis of the foregoing, the paper concludes 
that the WTO’s trade liberalization policy on agriculture has not improved food 
security in the West African subregion. In fact, the policy has actually undermined 
food security in West Africa.

Thus, the paper established that the WTO trade liberalization policy on 
agriculture encourages food self-reliance/food importation as against food self-
sufficiency/domestic production. As a result of this, most West African countries 
that have acceded to the WTO agreement tend to pursue food self-reliance strate-
gies as against food self-sufficiency strategies, thereby relying on food imports 
that expose them to the vagaries of international food price hikes. Finally, the 
paper also established that against WTO rules, developed countries, especially 
the United States and European Union, still give export subsidies and domestic 
supports to their farmers. These encourage dumping of the excess products on 
developing countries at relatively cheaper prices. It also harms domestic produc-
tion and reduces the income of domestic farmers and other investors in the food 
production chain.

7. Recommendations

On the basis of the findings, the study puts forward the following 
recommendations:

i. West African countries should aim at food self-sufficiency instead of food 
self-reliance. A key advantage of a national food self-sufficiency strategy 
is that it ensures that the country depends less on the export policies of 
other countries, especially for important basic staples. The attention of this 
strategy is focused on the agricultural sector and it has the capacity to change 
the age-long underinvestment in agricultural production in most West 
African countries. Additionally, since agriculture provides employment for 
the majority of the active population in West Africa and is a major source of 
income for the majority of people, it follows that the strategy can promote 
overall development if they encourage increased productive investment in 
agriculture.

ii. As a corollary to the above, investments in the agricultural sector that will 
increase food availability and strengthen the food production system in West 
Africa should be given immediate priority by governments of West African 
countries, especially the innovation of family/smallholder farming. Reliance 
on international trade that is obviously biased against their food needs is not 
a strategy that can be sustained.

iii. West African countries, and indeed, all developing countries should move 
for the reform of the WTO agreements in general and the Agreement on 
Agriculture in particular, especially market access of West African com-
modities into developed countries’ markets. Greater market access can be 
achieved through further reduction of developed country tariffs in order to 
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address dirty tariffication. It can also be improved by applying tariff reduc-
tions on a product-by-product basis rather than industry-wide averages in 
place currently. A review of the Agreement should also be such that affords 
developing countries with a policy space that gives governments allowance 
to pursue independent policies such that food security objectives are given 
precedent over WTO trade obligations.

iv. West African and other developing countries should insist on the removal of 
export subsidies and domestic supports enjoyed by agricultural producers of 
developed countries from their governments. It is these subsidies and sup-
ports that bring down the prices of foreign goods which leads to dumping of 
the products in African markets, thereby, undermining domestic industries.
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Chapter 9

Agricultural Production Amid 
Conflict: Implications for Africa’s 
Regional Development
Jude Uwaoma Nwachukwu

Abstract

Agriculture is fundamental for the thriving and development of all societies. 
This is more the case in Africa where countless studies have demonstrated that agri-
culture plays major roles in the well-being of the predominantly agrarian African 
communities. Premised on the ideological posture that all human activities occur 
in situated social conditions, this study examines how conflict intersects with and 
impacts the agriculture economy of African communities and ultimately impedes 
African development. Using a Nigerian agrarian community as its site, the study 
appealed to political economy in carrying out this experiment. We employed inter-
views, direct and participant observation, photography, video and audio recordings, 
and strove to hew meaning from field data by using tables, graphs, descriptive 
analysis, and comparison with related studies. The study found that conflict imposes 
huge anti-development costs on Africa including high death tolls, reduced agricul-
tural productivity, outmigration, displacement of populations, exposure to diseases, 
endangerment of women’s and girls’ lives, collapse of social order, discouragement 
of investors, looting, suspension of education, unemployment, food insecurity, high 
price of foodstuffs, and lack of effective social institutions for conflict resolution, 
among others. Limited for not using as many desired participants and leaving out 
some details, improvement is targeted as the study continues.

Keywords: Africa, development, agriculture, conflict, poverty

1. Introduction

This chapter makes just one case running on the wheels of one argument, 
namely, that agriculture is the pillar of life for African communities. The fact of the 
irreplaceable place of agriculture in Africans’ lives and African development makes 
it imperative to strive for a better understanding of all the conditions and factors 
that define and shape its functioning. This ideological posture in approaching this 
crucially important subject takes its rise from the fact that, agriculture, like all other 
human activities, functions in situated social conditions which, individually yet 
collectively, affect it in many and varied ways. Our take is that it is by subjecting 
this complex, urgently important subject to extensive ethnographic study that we 
can come as close as possible to the core of the matter. As such, what is undertaken 
here is an anthropological inquiry aimed at interrogating how conflict, in all its 
forms and manifestations, intersects with and impacts agricultural production in 
Africa and, above all, how it impedes African development. Honing in on Nigeria 
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as our case study site, the study aims at the generation of some body of scientific, 
evidence-based knowledge that contributes to the ongoing discourse on Africa’s 
contemporary development. It is of importance to underscore at this point that this 
exercise is done not just for the purpose of understanding how conflict impacts 
agricultural production in general but specifically how this agriculture-conflict 
interface plays out in the region’s socioeconomic and overall development.

In its expanded form, the argument sustaining this inquiry is anchored on the 
assumption that it can never become drab and trite and so cannot be overempha-
sized that agriculture is the life-wire of African communities. As such, this study is 
a proposal to the effect that every necessary step should and must be taken toward a 
much better understanding of how it functions in the context of the multistranded 
constellation of social, political, economic, cultural, institutional, natural, and/
or ecological conditions within which its activities are carried out. The pre- and 
post-independence economic history of Africa sides with, and evidently supports, 
the hypothetical assumption that African communities are predominantly agrarian, 
and that agriculture is something Africans co-evolved with for many millennia. 
Many scientific studies serve as ready-at-hand corroborating back-ups to support 
this public knowledge. Following Charles Darwin’s firm belief that very important 
technological inventions and innovations rooted in the earliest histories of mankind 
owe their origins to Africa, archaeological historians have developed their theories 
around which they build the argument that modern day agriculture has its roots in 
Africa where it was originally invented. The foregoing is without prejudice to the 
fact that “At one time all the human beings in the world were hunters, gatherers and 
fishers, especially they were collectors of food not producers” [1]. Furthermore, 
“Until 10,000 years ago people everywhere were foragers” [2]. With the phase of 
nomadism gradually over in the evolution of Africa giving way to the development 
of settled communities, earliest Africans adapted to their environment to as far as 
developing the art of the domestication of some selected plants and animals, that 
is, cultivation and pastoralism. “This involved manipulating the reproduction of 
selected animals and plants, so that they were more suited to human requirements” 
[1]. Strikingly important about this is that it has also been argued that modern day 
African language has its foundations in these small and settled communities estab-
lished thousands of years previously. In like manner, “The beginning of modern 
day history can be partly marked through the introduction and development of 
agricultural systems” [3].

The essence of factoring in these few points bordering on the archaeology of 
agriculture in Africa is to further underscore the importance of the region’s agri-
culture economy as not only a means of survival in Africa but also as that which 
has continually played irreplaceable role in the life and development trajectory of 
Africa and its peoples on the one hand, and so constitutes a sector of life that must 
be protected from all incursions that are inhibitive of its progress and of African 
development, on the other. Even the buzzing nomenclatural wave of (African) 
civilization and all the contentious discourse around it is without merit outside the 
historical context of agriculture’s role in that gradual development called civiliza-
tion. This fact is especially with particular reference to the invention, improvement, 
and application of tools with which earliest Africans wrestled with and subdued 
their natural environment in the form of the domestication of certain plants and 
animals in their settled communities. This addition aims to make the case, again, 
that any and everything that stands in the way of agriculture and the role it plays 
in contemporary African development deserves close study attention as is intended 
and undertaken here.

Poised to make its case, this study appeals to available scientific data on the 
contribution of agriculture to the well-being of African nation-states soon after 
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their independence in the late 1950s and early 1960s. We recall that, “In Africa 50 
to 80 percent of the population lives in rural areas, and this rural population is 
predominantly peasant farmers. Agriculture accounts for about 40 percent of gross 
domestic product, 30 percent of exports, and 75 percent of employment” [4]. In 
addition to agriculture being the key provider of 90% of domestic food supply, 
which is thanks to the productive industry of smallholder rural farmers [5], other 
studies have documented that agriculture employs about 60% (or more) of the 
workforce [6, 7]. For the same reason of the primacy of place agriculture occupies 
in the life of African communities, it has been argued over time that any successful 
development plan in and for the region must target raising agricultural productivity 
in rural areas [8] which is considered a Green Revolution to raise food output [9]. 
For, in addition to minimizing hunger, poverty, and avoidable costly pecuniary 
value which the region wastes on food importation, we argue that emphasis on 
agriculture within and among African communities creates many jobs as it also 
discourages and reduces outmigration especially among young adults.

Some other compelling reasons explain the urgency of this kind of field study; 
they also shed light on the relevance and merit of this undertaking. First among 
them, we observe that Africa is a region very easily and quickly associated with 
poverty and it correlates; this stands in sharp contrast to the fact that agriculture 
not only portends to reducing poverty and hunger but also has the ability to redirect 
and sustain Africa’s development trajectory in different ways. In other words, we 
argue that it is troubling that Africa is well-disposed to attaining enviable heights 
in development but is at the same time associated with the ravages of hunger, 
poverty, and food insecurity among other social plagues as though these were the 
region’s exclusive earmarks. This is more so the case when discussions focus on the 
sub-Saharan African (SSA) sub-continent characteristically noted for population 
increase outpacing food production per capita, which often leads to the region’s 
high rate of food importation [10]. There are some available scientific studies that 
are used to support the assertions about Africa’s telling poverty indicators. Among 
some of such instances, it has been argued that post-independence African nation-
states have performed far below their development potential, which is part of the 
reason Africa is easily described as one of the poorest parts of the world. For, as 
recent as 2016, the continent was still identified as taking the largest pie in hunger 
and poverty experiences:

There are large differences among continents in the prevalence of severe food inse-
curity. Approximately 27.4% of the population in Africa was classified as severely 
food insecure in 2016, which is almost four times as high as any other region. 
Alarmingly, food insecurity is on the rise, specifically in sub-Saharan Africa. From 
2014 to 2016, food insecurity increased by about 3% [11, 12].

The above underscores the daunting challenges before the region in light of 
attaining the Sustainable Development Goals 2 (SDGs) created in 2016 by the 
United Nations. It is evidently clear that the situation, rather than improving, has 
been getting worse over the years. This is starkly real from previous studies on the 
same global poverty measures in which Africa was described as the “the poorest 
part of the world” [13], indeed, the “ultra poor of the world” [14]. Some other social 
taxonomies such as less developed, underdeveloped, backward continent, and 
Third World are also used to refer to Africa’s poverty indicators.

The foregoing points act as provocations to raise the question as to how agricul-
ture could have lost its leading role in standing up to the assaults associated with 
poverty and underdevelopment in Africa. For, it is noteworthy that in the immedi-
ate post-colonial moments of African history, the region registered very impressive 
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contribution of agriculture to the well-being of African nation-states soon after 
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their independence in the late 1950s and early 1960s. We recall that, “In Africa 50 
to 80 percent of the population lives in rural areas, and this rural population is 
predominantly peasant farmers. Agriculture accounts for about 40 percent of gross 
domestic product, 30 percent of exports, and 75 percent of employment” [4]. In 
addition to agriculture being the key provider of 90% of domestic food supply, 
which is thanks to the productive industry of smallholder rural farmers [5], other 
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workforce [6, 7]. For the same reason of the primacy of place agriculture occupies 
in the life of African communities, it has been argued over time that any successful 
development plan in and for the region must target raising agricultural productivity 
in rural areas [8] which is considered a Green Revolution to raise food output [9]. 
For, in addition to minimizing hunger, poverty, and avoidable costly pecuniary 
value which the region wastes on food importation, we argue that emphasis on 
agriculture within and among African communities creates many jobs as it also 
discourages and reduces outmigration especially among young adults.

Some other compelling reasons explain the urgency of this kind of field study; 
they also shed light on the relevance and merit of this undertaking. First among 
them, we observe that Africa is a region very easily and quickly associated with 
poverty and it correlates; this stands in sharp contrast to the fact that agriculture 
not only portends to reducing poverty and hunger but also has the ability to redirect 
and sustain Africa’s development trajectory in different ways. In other words, we 
argue that it is troubling that Africa is well-disposed to attaining enviable heights 
in development but is at the same time associated with the ravages of hunger, 
poverty, and food insecurity among other social plagues as though these were the 
region’s exclusive earmarks. This is more so the case when discussions focus on the 
sub-Saharan African (SSA) sub-continent characteristically noted for population 
increase outpacing food production per capita, which often leads to the region’s 
high rate of food importation [10]. There are some available scientific studies that 
are used to support the assertions about Africa’s telling poverty indicators. Among 
some of such instances, it has been argued that post-independence African nation-
states have performed far below their development potential, which is part of the 
reason Africa is easily described as one of the poorest parts of the world. For, as 
recent as 2016, the continent was still identified as taking the largest pie in hunger 
and poverty experiences:

There are large differences among continents in the prevalence of severe food inse-
curity. Approximately 27.4% of the population in Africa was classified as severely 
food insecure in 2016, which is almost four times as high as any other region. 
Alarmingly, food insecurity is on the rise, specifically in sub-Saharan Africa. From 
2014 to 2016, food insecurity increased by about 3% [11, 12].

The above underscores the daunting challenges before the region in light of 
attaining the Sustainable Development Goals 2 (SDGs) created in 2016 by the 
United Nations. It is evidently clear that the situation, rather than improving, has 
been getting worse over the years. This is starkly real from previous studies on the 
same global poverty measures in which Africa was described as the “the poorest 
part of the world” [13], indeed, the “ultra poor of the world” [14]. Some other social 
taxonomies such as less developed, underdeveloped, backward continent, and 
Third World are also used to refer to Africa’s poverty indicators.

The foregoing points act as provocations to raise the question as to how agricul-
ture could have lost its leading role in standing up to the assaults associated with 
poverty and underdevelopment in Africa. For, it is noteworthy that in the immedi-
ate post-colonial moments of African history, the region registered very impressive 
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economic growth performance to which agriculture was a major contributor to 
the GDP for the period 1965–1987. This historical fact is in spite of the intervening 
episodes of fall in output mainly due to drought especially in the Sahel countries 
of SSA [15] followed by hikes in oil prices and an increasingly adverse effect of 
international debt during the decade under reference [15]. However, in spite of the 
aforementioned drop, the contribution of the agriculture sector to the GDP of parts 
of the region ticked up a little again to 1.3% per annum for the period of 1980–1987, 
and rose even higher at the end of the decade resulting in an incremental growth 
rate of 2.1% between 1987 and 1990. Lamentably, these initial trends in growth 
thanks to the contribution of the region’s agriculture sector soon tilted and faded 
away for various policy and other reasons.

We argue that among those other reasons, wars and incessant conflicts rampant 
across Africa often account more than any other for the consistent decline in the 
contribution of the region’s agriculture economy to its overall economic develop-
ment. While many contemporary social inquirers simply lament the general 
socioeconomic backwardness of Africa [16], this study rather stands with poised 
optimism and hope for improvement anchored on investing more in agriculture 
but only by simultaneously and consistently pushing back on everything associated 
with conflict as an arch enemy of the former. Thus, whereas there is overwhelming 
evidence in recent decades that Africa has not enjoyed economic and social progress 
like other parts of the world are doing, we argue that “Improvements within the 
sector can unlock the door to social and economic improvement. Indeed, agricul-
ture must be the engine for the economic and social progress” [14] of the African 
region. We opine that all the efforts African governments and international bodies 
mount in recent times aimed at increasing agricultural productivity and general 
development of the region will not fructify in any meaningful degree if they fail to 
simultaneously craft socioculturally and politically appropriate, sustainable, and 
responsive conflict management toolkit.

The hallmark of our argument for this study runs thus: whatever stands in 
the way or swims against the current of agriculture in Africa is the arch enemy of 
African development. We contend that typical of such social snag in the way of 
agriculture and of African development is the social phenomenon of incessant 
intra- and inter-ethnic conflict. Unfortunately, rather than being scanty across the 
face of the continent, there are many such waves blowing across the region and 
eroding the development potential of African communities. More telling is the 
fact that often such conflicts that impede the progress of African communities and 
sometimes decimate them hide and operate in the hardly noticeable hinterland 
niches characteristically known for agricultural activities. This lends even greater 
and more compelling cogency as to why conflict in Africa must be given closer and 
sustained attention first, by examining its causes and detailed human and socio-
economic costs and, secondly by installing institutional mechanics toward abating 
it where and when it cannot be completely eradicated. These constitute the core 
aims of this study, which at the same time stand as its merits, contributions, and 
relevance.

2. Study methodology

Since it is the case that the type of social phenomenon to be studied determines 
the study methodology applied, we adopted the analytic tool of political economy 
as our ideological inspiration and guide for the collection and interpretation of 
field data in this study. This choice is informed by the conviction that political 
economy opens a wide leeway for the exploration of factors impacting agricultural 
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development in rural parts of Nigeria as with other parts of Africa. Central to this 
leaning to the political economy ideological framework is the insight that taking up 
a definitional stance should start with social practices, not fully formed concepts 
since meaning of ideas is forged in concrete social practices [17]. If the concept of 
political economy, among other things “… encompasses studies of production, cir-
culation, accumulation and consumption of goods, services and value” [18], then, 
the social practices involved in these activities and other related factors intertwined 
with them, in space and time, need to be explored for much better understand-
ing. This is why we chose to approach this study from the perspective of socially 
grounded etymology [17]. As such, certain specific Nigerian agrarian milieus that 
had experienced and or are currently going through the horrors and hazards of con-
flict were chosen for this project. The study pitched its main tent of data collection 
in Ukum Local Government Area (LGA) of Benue State in Central Nigeria to track 
how conflict impacts agricultural production but above all with the view to examine 
how this agriculture-conflict strange marriage in turn affects the community’s 
development experience. We compared our field data from this principal study site 
with what obtains in other rural farming parts of Nigeria and, by extension, in other 
parts of Africa and by appealing to extant literature on the subject. For the scien-
tific exercise of data collection and analysis, the study applied such techniques as 
individual and group interviews, direct and participant observation, photography, 
descriptive vignettes, video and audio recordings. To hew meaning from field data, 
the study used tables, charts, graphs, descriptive analysis, and comparison with 
extant literature on related studies. With this study toolkit answers were sought to 
such questions as: What is the meaning of conflict in the Nigerian and African social 
context? What is the relationship between agricultural production and conflict? In 
what ways does conflict impact agricultural production in Nigeria? What specific 
consequences does conflict have on community and general development in Nigeria? 
What are the causes of conflict especially in agrarian rural Nigeria? Who are the 
actors of intra- and inter-ethnic conflicts in Nigeria? What institutional instruments 
of conflict control and management are there in place in Nigeria? If there are such 
tools, how effective are they? These and related curiosities informed the questions 
with which our study participants were engaged in the process even as this ethno-
graphic inquiry stretches on into the future for more extensive exploration.

3. Situating the study

To get to the core of the subject of this study—on how conflict impacts the agri-
culture economy and general development of Nigeria, and ultimately of Africa—
the ethnography crafted to experiment the ideological framework engineering it 
was carried out using the earlier stated methodological tools and experimented in 
Ukum community of Benue State, Nigeria. Figures 1 and 2 show the country and 
main site of the study respectively. Ukum is one of the 23 LGAs of Benue State in 
Central Nigeria. By virtue of its geographical location, it shares borders with Taraba 
and Nassarawa States in Northern Nigeria as is shown in Figure 1. Like other parts 
of Benue and sometimes much more, Ukum is heavily engaged in commercial 
agricultural production and is a major source of supply of both tuber crops, citrus, 
and a wide range of vegetables to other parts of Nigeria. Ukum is also replete with 
many markets that operate all week with Zaki-Biam being the largest.

Besides, and in addition to the foregoing, the Ukum community of Benue State 
was selected for this study for two major reasons: first, it purely represents the 
main features and heavily agrarian character of almost all the rural communities of 
Nigeria and Africa where incessant conflict looms amid the stages of agricultural 
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development in rural parts of Nigeria as with other parts of Africa. Central to this 
leaning to the political economy ideological framework is the insight that taking up 
a definitional stance should start with social practices, not fully formed concepts 
since meaning of ideas is forged in concrete social practices [17]. If the concept of 
political economy, among other things “… encompasses studies of production, cir-
culation, accumulation and consumption of goods, services and value” [18], then, 
the social practices involved in these activities and other related factors intertwined 
with them, in space and time, need to be explored for much better understand-
ing. This is why we chose to approach this study from the perspective of socially 
grounded etymology [17]. As such, certain specific Nigerian agrarian milieus that 
had experienced and or are currently going through the horrors and hazards of con-
flict were chosen for this project. The study pitched its main tent of data collection 
in Ukum Local Government Area (LGA) of Benue State in Central Nigeria to track 
how conflict impacts agricultural production but above all with the view to examine 
how this agriculture-conflict strange marriage in turn affects the community’s 
development experience. We compared our field data from this principal study site 
with what obtains in other rural farming parts of Nigeria and, by extension, in other 
parts of Africa and by appealing to extant literature on the subject. For the scien-
tific exercise of data collection and analysis, the study applied such techniques as 
individual and group interviews, direct and participant observation, photography, 
descriptive vignettes, video and audio recordings. To hew meaning from field data, 
the study used tables, charts, graphs, descriptive analysis, and comparison with 
extant literature on related studies. With this study toolkit answers were sought to 
such questions as: What is the meaning of conflict in the Nigerian and African social 
context? What is the relationship between agricultural production and conflict? In 
what ways does conflict impact agricultural production in Nigeria? What specific 
consequences does conflict have on community and general development in Nigeria? 
What are the causes of conflict especially in agrarian rural Nigeria? Who are the 
actors of intra- and inter-ethnic conflicts in Nigeria? What institutional instruments 
of conflict control and management are there in place in Nigeria? If there are such 
tools, how effective are they? These and related curiosities informed the questions 
with which our study participants were engaged in the process even as this ethno-
graphic inquiry stretches on into the future for more extensive exploration.

3. Situating the study

To get to the core of the subject of this study—on how conflict impacts the agri-
culture economy and general development of Nigeria, and ultimately of Africa—
the ethnography crafted to experiment the ideological framework engineering it 
was carried out using the earlier stated methodological tools and experimented in 
Ukum community of Benue State, Nigeria. Figures 1 and 2 show the country and 
main site of the study respectively. Ukum is one of the 23 LGAs of Benue State in 
Central Nigeria. By virtue of its geographical location, it shares borders with Taraba 
and Nassarawa States in Northern Nigeria as is shown in Figure 1. Like other parts 
of Benue and sometimes much more, Ukum is heavily engaged in commercial 
agricultural production and is a major source of supply of both tuber crops, citrus, 
and a wide range of vegetables to other parts of Nigeria. Ukum is also replete with 
many markets that operate all week with Zaki-Biam being the largest.

Besides, and in addition to the foregoing, the Ukum community of Benue State 
was selected for this study for two major reasons: first, it purely represents the 
main features and heavily agrarian character of almost all the rural communities of 
Nigeria and Africa where incessant conflict looms amid the stages of agricultural 
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production. On the other hand, Ukum of the Tiv world characteristically typifies 
the tens of hinterland populations where conflicts are incubated and, in fact, fre-
quently occur in Nigeria. Writing about the mainstream economic occupation of the 
people, an official statement of Ukum LGA states: “In fact, the Local Government 
is the pivot […] of the Food Basket of the Nation1 for which Benue State is known” 
[19]. Writing more inclusively about the whole state in relation to the vast human 
and natural dispositions that conduce to the people’s extensive, productive engage-
ment in agriculture, our source continues:

Benue State is richly endowed with natural resources of different types. The State 
has vast and fertile land which is worked by an enterprising rural population. 
Agriculture forms the back-bone of the Benue Benue State economy, engaging more 
than 70 per cent of the working population. Bush fallowing using simple tools is the 
dominant system though mechanization and plantation agriculture/agroforestry 

1 See Appendix A as Figure A1 for “Food Basket of the Nation” symbol and pride of Benue State, 
Nigeria. We have and reserve our critical caveat over this symbol due to the political asymmetry and 
above all the core-periphery bipolarity we observed as this symbol represent though hardly spoken of by 
the indigenes.

Figure 1. 
Map of Nigeria with the 36 states of the country and showing the location of the study site (the map of Nigeria 
above was directly adapted from the Web).

Figure 2. 
Map of Benue state showing UKUM local government area (LGA) as the study site (the map of Ukum LGA 
above was directly adapted from the Web).
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are gradually creeping in […] Though the farms are generally small and frag-
mented, ranging from less than one hectare to more than six hectares, total output 
is generally impressive [19].

It is on the same basis of the notorious agrarian industry of the Tiv that some 
pioneering and outstanding anthropologist of the Tiv world once wrote: “The Tiv 
are farmers. They produce and trade what they eat and wear…” [20]2. Properly 
described, the ordinary and occupational life of the Ukums is the art of the produc-
tion and marketing of agricultural goods, and vice versa. It is also the case, as we 
shall see later, that Ukum lives its agrarian life sometimes amid tremulous trepida-
tions over possible conflict/war that may ensue usually from their Jukun neighbors. 
As earlier stated, it is on the basis of this dual features—of deeply agrarian character 
and of their experience of conflict—that the place was selected as the main and 
typical site for this study.

4. Study findings: data representation and analysis

This section is comprises the representation and analysis of data collected 
from the field of study and combines findings from the different study techniques 
applied in the process. First, we represent field data collected from farmers in 
Ukum, as are displayed in the accompanying tables and charts. This is followed by 
the representation and analysis of data from questionnaire responses, non-scalable 
interview responses from Ukum-based investors; and finally, we turn to and focus 
on data from direct and participant observation.

4.1 Findings from questionnaires and interviews with farmers

Informed by preliminary interactions with farmers from around the Zaki-Biam 
of Ukum main study site, the questions in Table 1 were formulated and used to 

2 It is of great importance to note here that the Ukum (and Tivland) of Bohannan’s ethnographic experi-
ence and time has been very irreversibly transformed from subsistence to cash economy with so many 
causal linkages and implications this social transformation holds out for this population as our study 
observed it.

A/1: Do conflicts bring about significant out-migration in your community?

B/2: Do conflicts bring about high death toll in your community?

C/3: Do farmers abandon their farms when conflict looms or occurs?

D/4: Do conflicts make for reduction in areas of farmland covered?

E/5: Do conflicts go with corresponding fall in output of food crops?

F/6: As a farmer, does conflict discourage you from farming activities?

G/7: Do conflicts enhance the spread of infectious diseases in your community?

H/8: Do conflicts bring about increase in the price of food crops in your area?

I/9: Do conflicts discourage prospective domestic and foreign agro-investors?

J/10: Is there any direct connection between conflict and rate of poverty in your community?

Table 1. 
Tracking the impact of conflict on agriculture and development in Ukum, Nigeria.



Regional Development in Africa

150

production. On the other hand, Ukum of the Tiv world characteristically typifies 
the tens of hinterland populations where conflicts are incubated and, in fact, fre-
quently occur in Nigeria. Writing about the mainstream economic occupation of the 
people, an official statement of Ukum LGA states: “In fact, the Local Government 
is the pivot […] of the Food Basket of the Nation1 for which Benue State is known” 
[19]. Writing more inclusively about the whole state in relation to the vast human 
and natural dispositions that conduce to the people’s extensive, productive engage-
ment in agriculture, our source continues:

Benue State is richly endowed with natural resources of different types. The State 
has vast and fertile land which is worked by an enterprising rural population. 
Agriculture forms the back-bone of the Benue Benue State economy, engaging more 
than 70 per cent of the working population. Bush fallowing using simple tools is the 
dominant system though mechanization and plantation agriculture/agroforestry 

1 See Appendix A as Figure A1 for “Food Basket of the Nation” symbol and pride of Benue State, 
Nigeria. We have and reserve our critical caveat over this symbol due to the political asymmetry and 
above all the core-periphery bipolarity we observed as this symbol represent though hardly spoken of by 
the indigenes.

Figure 1. 
Map of Nigeria with the 36 states of the country and showing the location of the study site (the map of Nigeria 
above was directly adapted from the Web).

Figure 2. 
Map of Benue state showing UKUM local government area (LGA) as the study site (the map of Ukum LGA 
above was directly adapted from the Web).

151

Agricultural Production Amid Conflict: Implications for Africa’s Regional Development
DOI: http://dx.doi.org/10.5772/intechopen.86613

are gradually creeping in […] Though the farms are generally small and frag-
mented, ranging from less than one hectare to more than six hectares, total output 
is generally impressive [19].

It is on the same basis of the notorious agrarian industry of the Tiv that some 
pioneering and outstanding anthropologist of the Tiv world once wrote: “The Tiv 
are farmers. They produce and trade what they eat and wear…” [20]2. Properly 
described, the ordinary and occupational life of the Ukums is the art of the produc-
tion and marketing of agricultural goods, and vice versa. It is also the case, as we 
shall see later, that Ukum lives its agrarian life sometimes amid tremulous trepida-
tions over possible conflict/war that may ensue usually from their Jukun neighbors. 
As earlier stated, it is on the basis of this dual features—of deeply agrarian character 
and of their experience of conflict—that the place was selected as the main and 
typical site for this study.

4. Study findings: data representation and analysis

This section is comprises the representation and analysis of data collected 
from the field of study and combines findings from the different study techniques 
applied in the process. First, we represent field data collected from farmers in 
Ukum, as are displayed in the accompanying tables and charts. This is followed by 
the representation and analysis of data from questionnaire responses, non-scalable 
interview responses from Ukum-based investors; and finally, we turn to and focus 
on data from direct and participant observation.

4.1 Findings from questionnaires and interviews with farmers

Informed by preliminary interactions with farmers from around the Zaki-Biam 
of Ukum main study site, the questions in Table 1 were formulated and used to 

2 It is of great importance to note here that the Ukum (and Tivland) of Bohannan’s ethnographic experi-
ence and time has been very irreversibly transformed from subsistence to cash economy with so many 
causal linkages and implications this social transformation holds out for this population as our study 
observed it.

A/1: Do conflicts bring about significant out-migration in your community?

B/2: Do conflicts bring about high death toll in your community?

C/3: Do farmers abandon their farms when conflict looms or occurs?

D/4: Do conflicts make for reduction in areas of farmland covered?

E/5: Do conflicts go with corresponding fall in output of food crops?

F/6: As a farmer, does conflict discourage you from farming activities?

G/7: Do conflicts enhance the spread of infectious diseases in your community?

H/8: Do conflicts bring about increase in the price of food crops in your area?

I/9: Do conflicts discourage prospective domestic and foreign agro-investors?

J/10: Is there any direct connection between conflict and rate of poverty in your community?

Table 1. 
Tracking the impact of conflict on agriculture and development in Ukum, Nigeria.
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Figure 3. 
Impact of conflict on Ukum-Nigerian farmers.

collect data working with randomly selected 20 participants who were also engaged 
in follow-up one-on-one interviews. The data thus gathered from respondents are 
laid out in Table 2 and Figure 3.

First, study data make it overwhelmingly clear that there is a direct correlation 
between the occurrence of conflict and outmigration among Ukum, Nigerian rural 
farmers; this is the stance of all respondents. With 19 out of 20 farmer-interviewees 
admitting that conflicts bring about high date tolls upon their communities, it is 
immediately and directly understandable why migration especially among young 
adults is usually very high in areas hard hit by conflict. Follow-up accounts of 
some informants indicate that some of these conflicts are socially engineered by 
their chiefs and elite whose prebendalist3 agenda is often hidden under the guise 

3 Prebendalism refers to political systems where elected officials and government workers feel they have 
a right to a share of government revenues, and use them to benefit their supporters, co-religionists and 
members of their ethnic group, and whom they, ipso facto, zombify and instrumentalize, but only to 
boost their purely utilitarian, materialist agenda. The term is commonly used to describe the patterns 
of corruption in Nigeria, and to point out why its democracy is not working. Though used in other or 
similar nomenclatural epithets all of which critique and caricature the flawed practice of democracy 
in Nigeria and other parts of Africa, it was Joseph’s (2014) contribution that made it gain higher and 
projected currency in literature especially on corruption in Nigeria and its African likes.

Questions Yes No Declined

A/1 20 0 0

B/2 19 0 1

C/3 18 2 0

D/4 18 1 1

E/5 20 0 0

F/6 18 2 0

G/7 15 2 3

H/8 20 0 0

I/9 17 1 2

J/10 20 0 0

Table 2. 
Impact of conflict on agriculture and development in Ukum, Nigeria.
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of community welfare and good. Yet they did not deny the need to stand up to and 
defend their lives, their land and property and, above all, their pride as a people 
against any and all attempts of their enemies to bully them out of their right to the 
land they have occupied from time immemorial.

According to our field data, 18 out of 20 farmers abandon their farmed plots 
when conflicts strike; similarly, a very high majority of Ukum farmers (18 out of 20) 
experiences very high drop in crop production, and this is partly accounted for by the 
telling levels of discouragement among farmers whose motivation to produce is highly 
reduced. A majority of respondents (15/20) affirmed that conflicts are often correlated 
with the spread especially of sexually transmitted diseases. Closer follow-up inter-
views revealed that the two farmers who answered in the negative and the three who 
declined the question made their responses as a result of the traumatizing, psychologi-
cal shame and the harrowing embarrassment this question triggers suggesting also 
either they themselves, their relatives, and/or friends may have fallen victim to this.

On the other hand, it is strikingly noteworthy that all 20 participants stated that 
conflicts bring about sharp increase in the prices of foodstuffs and other commodi-
ties in the immediate conflict zones as in the wider areas of neighboring rural and 
urban communities. Whereas 17 out of 20 farmers see conflict as directly discourag-
ing to prospective agro-based domestic and foreign investors in their communities, 
all 20 overwhelmingly concur that conflict inflicts wide-spread and multistranded 
poverty upon them. When further pressed in interviews in the direction of causal-
ity, all respondents agreed that land and related natural and or ecological resources 
are almost always the reason for conflict. This explanation was given for conflicts 
within and among communities of Ukum and those that occur between Ukum and 
other neighboring ethnic populations like the Jukun of Taraba (and Nassarawa) 
States bordering the Tiv.

4.2 Findings from Ukum-based investors

As follow-ups, questionnaires were floated among investors, traders, and other 
business people within and around Zaki-Biam market of Ukum LGA. The aim was 
to pool data to be compared with findings from Ukum indigenous farmers. The 
same respondents who participated in this section were also engaged in follow-up 
interviews. As with Section 4.1, the overall aim was to have a better understanding 
of how conflict affects agricultural production and general community develop-
ment in Nigeria and Africa at large (Tables 3 and 4, Figure 4).

A/1: Have you ever experienced any cases of conflict in Ukumland?

B/2: Do conflicts negatively affect investors’ businesses in Ukumland?

C/3: Do you feel secure doing business around the Zaki-Biam market area?

D/4: Have you ever been hard hit by the outbreak of conflict in Ukumland?

E/5: Were your business assets looted during the crisis of conflict?

F/6: Did you witness any persons die during conflict here in Ukumland?

G/7: Have you ever felt discouraged by conflicts from expanding your investment here?

H/8: Are other investors discouraged from investing their resources in Ukumland?

I/9: Do conflicts bring about increase in the prices of food crops and all commodities?

J/10: Do you feel there are effective institutional conflict management tools here?

Table 3. 
Impact of conflict on agricultural investment in Ukum, Nigeria.
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Figure 3. 
Impact of conflict on Ukum-Nigerian farmers.
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Questions Yes No Declined

A/1 20 0 0

B/2 19 0 1

C/3 18 2 0

D/4 18 1 1

E/5 20 0 0

F/6 18 2 0

G/7 15 2 3

H/8 20 0 0

I/9 17 1 2

J/10 20 0 0

Table 2. 
Impact of conflict on agriculture and development in Ukum, Nigeria.
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States bordering the Tiv.

4.2 Findings from Ukum-based investors
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business people within and around Zaki-Biam market of Ukum LGA. The aim was 
to pool data to be compared with findings from Ukum indigenous farmers. The 
same respondents who participated in this section were also engaged in follow-up 
interviews. As with Section 4.1, the overall aim was to have a better understanding 
of how conflict affects agricultural production and general community develop-
ment in Nigeria and Africa at large (Tables 3 and 4, Figure 4).

A/1: Have you ever experienced any cases of conflict in Ukumland?

B/2: Do conflicts negatively affect investors’ businesses in Ukumland?

C/3: Do you feel secure doing business around the Zaki-Biam market area?
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First, our study found that majority of investors (16 out of 20) who operate 
businesses around conflict-prone areas of had at one point or the other in the past 
been directly negatively impacted by conflict. While all 20 respondents admitted 
that conflicts very negatively affect their investments, 16 out 20 investors expressed 
feeling insecure around the conflict-ridden areas of Zaki-Biam market in particular 
and Ukum LGA in general. On the other hand, whereas 15 out of 20 investors stated 
that they had experienced the occurrence of conflict in the area, which they said 
impacted their businesses and lives very negatively, 16 of them indicated that, in the 
heat of conflicts, their business assets were looted especially by indigenes; as a case 
in point, they referenced the 20014 experience of near genocide in Ukum-Tivland. 

4 This reference is (frequently) made to the occurrence of the violence of October 22, 2001, when, in 
response to the ongoing, decade-long Tiv-Jukun conflict, “[…] the Nigerian army killed more than two 
hundred unarmed Tiv and destroyed their homes, shops, public buildings and other property in more 
than seven towns and villages in Benue State, Nigeria” (See Amnesty International, 2002; Ciboh, 2014; 
Vanguard Newspaper, November 19, 2001).

Questions Yes No Declined

A/1 16 3 1

B/2 20 0 0

C/3 3 16 1

D/4 15 3 2

E/5 16 2 2

F/6 18 2 0

G/7 17 2 1

H/8 15 4 1

I/9 20 0 0

J/10 20 0 0

Table 4. 
Impact of conflict on agricultural investment incentives in Ukum, Nigeria.
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In like manner, 18 out of 20 respondents admitted having seen people killed during 
seasons of conflict; on the other hand, 17 investor-respondents indicated being 
discouraged from investment while 15 admitted knowing that conflicts discourage 
other fellow investors as well. It is not surprising, therefore, that all 20 business 
investors stated that prices of food crops and all commodities skyrocket when 
conflicts strike. Finally, all 20 participants also indicated that, as of the time of this 
study, not much had been done by the government to install reliable and sustainable 
institutions of conflict management to guarantee security in the area.

4.3 Findings from direct and participant observation

The harrowing experience of conflict and its many-sided impact on agriculture 
and community development in Nigeria is incomplete and falls short of speaking 
personally and directly without a firsthand experience by a researcher who is onsite 
to track this delicate subject. This general lesson was the first among many we learnt 
in the field when we gained some close encounters with would-be study partici-
pants. Many farmers in the hinterland communities of Ukum were too reserved and 
withdrawn each time attempts were made to involve them in this social study. We 
think this is attributable to either of two related facts or both: first, they were too 
easily agitated to discuss it and recount their personal experiences especially when 
the study probes more deeply to provoke the ever-haunting traumatizing memories 
of the carnage many families suffered during the horrors of past conflicts. Many 
easily referenced the history of 2001 conflict earlier referenced on page 8. On the 
other hand, some individuals were too afraid to discuss the topic as they mistook 
the researcher for government agent who had come to gather some sensitive pieces 
of information from them. These two points, we think, created feelings of palpable 
fear, suspicion, and heart-searing pain for those who had witnessed past intra- or 
inter-ethnic conflicts in the area. Those two social inhibitions unfortunately partly 
account for why we were unable to document some statistical nitty-gritty details on 
the human and social costs of conflict, which we target and hope will happen as this 
study progresses in the future.

While the above ambition looms, we personally observed some other facts worth 
representing here. First, moving around Zaki-Biam huge market and other smaller 
markets in Ukum LGA, we found that prices of locally produced agricultural (and 
non-agricultural) goods were high as of the time of this study. Our study found that 
this was due to fears of impending conflict and the political instability associated 
with it, which made farmers to cultivate less farmlands. A stringent warning from a 

Figure 5. 
A cross section of a displaced group of farmers taking refuge in an Ukum primary school (the twin pictures 
above are original to the researcher and were taken on September 4, 2014).
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other fellow investors as well. It is not surprising, therefore, that all 20 business 
investors stated that prices of food crops and all commodities skyrocket when 
conflicts strike. Finally, all 20 participants also indicated that, as of the time of this 
study, not much had been done by the government to install reliable and sustainable 
institutions of conflict management to guarantee security in the area.

4.3 Findings from direct and participant observation

The harrowing experience of conflict and its many-sided impact on agriculture 
and community development in Nigeria is incomplete and falls short of speaking 
personally and directly without a firsthand experience by a researcher who is onsite 
to track this delicate subject. This general lesson was the first among many we learnt 
in the field when we gained some close encounters with would-be study partici-
pants. Many farmers in the hinterland communities of Ukum were too reserved and 
withdrawn each time attempts were made to involve them in this social study. We 
think this is attributable to either of two related facts or both: first, they were too 
easily agitated to discuss it and recount their personal experiences especially when 
the study probes more deeply to provoke the ever-haunting traumatizing memories 
of the carnage many families suffered during the horrors of past conflicts. Many 
easily referenced the history of 2001 conflict earlier referenced on page 8. On the 
other hand, some individuals were too afraid to discuss the topic as they mistook 
the researcher for government agent who had come to gather some sensitive pieces 
of information from them. These two points, we think, created feelings of palpable 
fear, suspicion, and heart-searing pain for those who had witnessed past intra- or 
inter-ethnic conflicts in the area. Those two social inhibitions unfortunately partly 
account for why we were unable to document some statistical nitty-gritty details on 
the human and social costs of conflict, which we target and hope will happen as this 
study progresses in the future.

While the above ambition looms, we personally observed some other facts worth 
representing here. First, moving around Zaki-Biam huge market and other smaller 
markets in Ukum LGA, we found that prices of locally produced agricultural (and 
non-agricultural) goods were high as of the time of this study. Our study found that 
this was due to fears of impending conflict and the political instability associated 
with it, which made farmers to cultivate less farmlands. A stringent warning from a 

Figure 5. 
A cross section of a displaced group of farmers taking refuge in an Ukum primary school (the twin pictures 
above are original to the researcher and were taken on September 4, 2014).
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Police Officer who lives in the area for the purpose of giving the people some sense 
of security and protection was breathtaking.

In carrying out your research, tread with great caution watching the extent to which 
you go into the hinterlands in search of farmers as no one can guarantee when any-
thing might happen especially during the period of bush clearing which marks the 
beginning of the farming season when age-long land or boundary related conflicts 
usually occur [Fieldnotes: 2014, August].

In furtherance with participating in, and personally observing, the goings-on in 
the life of the Ukum community, we encountered a large group of people inhabit-
ing an elementary school along Ugba road within the Zaki-Biam market area as is 
displayed in Figure 5. Vignette 1 tells the story of the refugees.

Vignette 1. Refugees at home [Fieldnotes collected from Zaki-Biam, Ukum LGA, September 4, 2014]
Story narrated by an appointed “Caretaker” of the refugee group represented in Figure 5.
It was on a certain Sunday morning when the Pastor in-charge of St. Anthony’s Catholic pariah 

woke up to the rude shock that a huge crowd of people had invaded and past the night inside the Church 
building. The 286 people of all ages and genders were found to have fled death from a crisis that arose in 
Ibi LGA in Taraba State between Fulani and Tiv communities in Ibi LGA. The group that took refuge in 
the Church compound are Tiv by origin but are in diaspora as farmers who had lived and settled in Ibi 
LGA for many decades. This was the first time ever this Tiv group in Ibi of Taraba State had any conflict 
with the Fulani. They were originally from Guma LGA of the Tiv extraction of Benue State. Fleeing the 
conflict, they were headed to their ancient Guma-Tiv community of origin but were caught up by night 
and so decided to sleep in the Church compound to continue with their home-bound journey the following 
morning. When they woke up and set out to do as they had planned they heard of another bigger crisis 
between the Fulani and the Tiv at home in Guma LGA and so got stuck at Zaki-Biam. The Pastor of the 
parish gave them refuge in the school premises, treated many of them who were ill at the parish hospital, 
galvanized and rallied his parishioners for other social services including clothing and constant raw food 
supply, appointed a parish member as Caretaker of the group as well as another parishioner who organized 
for water supply and cooking in the open field. The group took their bath in the field at night but slept on 
the hard crust of the cement floor at night. The Pastor notified the Bishop of the Diocese who instructed 
the Peace and Justice department of the Diocese to intervene with more and sustained help. The parish 
members and all their Church sodalities remained faithful in taking care of the refugee group and some 
of them had already housed them in their personal homes. The Bishop of the Anglican Communion of 
Zaki-Biam also stepped in and, with his flock provided the group with water containers and regular water 
supply. The Pastor of St. Anthony’s Faith-Community wrote the Ukum LGA Chairman, the Inspector of 
Police, and the Traditional Ruler of Biam Ward; hardly any responses came from them as they all claimed 
there was no money to take care of them. Instead the Ukum LGA Chairman stated they should go back 
to their home to be taken care of. He also ordered they should vacate the school buildings, but thanks to 
the School Head Mistress who offered the group just one block to stay in while the school was in session. 
Meanwhile the people were consumed in fear as to what next might be their fate. Some of their teenage 
children were already hiring out themselves for menial jobs in the Zki-Biam market for little feeding 
money. The very many of the children who were in school before the conflict broke out a year earlier were 
now out of school indefinitely. The School Head Mistress expressed great concern over the danger women 
and girls among the group were exposed to including rape, unwanted pregnancy, and the contracting of 
sexually transmitted diseases (STDs). The oldest man in the group cried out over how they had lost many 
lives before they fled in addition to many of their family members whom they do not know where they 
fled to as other groups scattered out to other welcoming communities. He also lamented that their houses 
were burnt down together with all agricultural goods they stored in their granaries not to mention that 
many of them lost huge sums of money saved in their homes as proceeds from their farm produce sales as 
they were used to doing. He added that their aggressors were Fulani-Hausa cattle herdsmen whereas they 
themselves were crop farmers. The conflict arose because the herdsmen invaded their cultivated farmlands 
and let their livestock destroy all they had labored for and extended the destructive measures to them too 
claiming they were strangers who had no right to the land they had been cultivated for tens of decades 
unchallenged. The combatants also looted property in their homes including great values in their granaries 
and leaving them totally dispossessed of all they value and live for.
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From the foregoing specific case drawn from direct observation, a few outstand-
ing study findings emerge: inter-ethnic conflicts also come from clashes between 
Nigerian Fulani herdsmen (pastoralists) and their neighboring crop farmer-groups; 
conflict leads to displacement of farming populations; it causes loss of lives; it 
increases hunger and poverty as farmers are yanked off their source of livelihood; 
farm lands and agro products in storages are abandoned; looting also occurs; this in 
turn intensifies food scarcity; it also increases prices of agro-related and other com-
modities; women and girls are exposed to many dangers; worse still, there seems 
to be no hopes for a better future for Nigerian rural farmers with no appropriate, 
effective conflict resolution institutions in place. It is impossible not to see the 
how conflict among Nigerian, and all African farming communities is not directly 
inhibitive of development in the region.

4.4 Seeking patterns from different areas of field data

With the foregoing analyses drawn from a wide range of field data, a complex web 
of connections among closely related impacts of conflict on agricultural production 
and general development in Ukum community can be stretched out. In a well-
sequenced and corroborated data representation, this study found that when Nigerian 
hinterland farming communities and their neighbors lurk in conflict, as they often 
do, many people flee those unsafe niches first in order to save their lives. Among those 
who escape conflict-ridden environments, young adults who constitute the heart of 
the requisite labor force assume the greater majority. Follow-up interviews on why 
youths are the age range who flee most, our study gathered that the political elite of 
their communities often play opportunism by fronting and sponsoring young men 
to go into war many of whom die therefrom. However, whether they die in the field 
of conflict or flee their communities, the study found that they invariably abandon 
their farms and aged, frail, and vulnerable family members behind. With this and 
subsequent drop in areas of farmland subjected to cultivation in the next farming 
season, the communities experience corresponding sharp fall in agricultural produc-
tivity. With these food shortage ensues; this is further aggravated by the fact that a 
good number of conflict-affected farmers are already down with debilitating diseases 
associated with hunger, malnutrition, exposure to malaria infection in the wild of 
refugee camps and forests, and STDs in the case of women and girls.

Vignette 2. A few more cases of refugees at home due to land related conflicts in Nigeria
Across the length and breadth of Nigeria, there are multiple occurrences of intra-inter-ethnic conflicts 

sometimes happening simultaneously. Regardless of the niches of their occurrence, they have been found to 
share some features in common: they revolve around land and or land-related resources; they usually kick 
off during planting season and sometimes at any stage in the farming cycle; they claim thousands of lives 
with thousand others from the warring parties who flee the scenes and are usually displaced and sometimes 
become permanent refugees in their own country and in distant communities where they are often unwel-
come; farmers abandon their unripe crops as they run away from the rampaging fury of their opposing 
combatants; agro produce stored at homes are either looted or burnt down together with the houses of the 
fighting groups; diseases of all kinds spread around; increased food scarcity and hunger ensue; suspension 
of educational, medical and other social services are halted, that is, where they exist at all; and, shocking yet 
not surprising, political leaders from both sides of the equation hardly go beyond making official statements 
condemning the act, among others. These are typified in the most and still ongoing violent feud between 
Utuma community in Biasa LGA of Cross River State and Isu community in Arochukwu LGA of Abia State 
both in Southeast, Nigeria. Striking are three notable dates of the incidence of conflict between the two 
ethnic groups as some Nigerian National Daily Newspapers [21–23] and other human rights-focused inter-
national observers reported and condemning the resurgence of this age-long conflict. There is a rich splinter 
of such conflicts hiding in rural farming communities across Nigeria in particular and Africa at large.
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Police Officer who lives in the area for the purpose of giving the people some sense 
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building. The 286 people of all ages and genders were found to have fled death from a crisis that arose in 
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Zaki-Biam also stepped in and, with his flock provided the group with water containers and regular water 
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there was no money to take care of them. Instead the Ukum LGA Chairman stated they should go back 
to their home to be taken care of. He also ordered they should vacate the school buildings, but thanks to 
the School Head Mistress who offered the group just one block to stay in while the school was in session. 
Meanwhile the people were consumed in fear as to what next might be their fate. Some of their teenage 
children were already hiring out themselves for menial jobs in the Zki-Biam market for little feeding 
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now out of school indefinitely. The School Head Mistress expressed great concern over the danger women 
and girls among the group were exposed to including rape, unwanted pregnancy, and the contracting of 
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lives before they fled in addition to many of their family members whom they do not know where they 
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were burnt down together with all agricultural goods they stored in their granaries not to mention that 
many of them lost huge sums of money saved in their homes as proceeds from their farm produce sales as 
they were used to doing. He added that their aggressors were Fulani-Hausa cattle herdsmen whereas they 
themselves were crop farmers. The conflict arose because the herdsmen invaded their cultivated farmlands 
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From the foregoing specific case drawn from direct observation, a few outstand-
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Nigerian Fulani herdsmen (pastoralists) and their neighboring crop farmer-groups; 
conflict leads to displacement of farming populations; it causes loss of lives; it 
increases hunger and poverty as farmers are yanked off their source of livelihood; 
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modities; women and girls are exposed to many dangers; worse still, there seems 
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effective conflict resolution institutions in place. It is impossible not to see the 
how conflict among Nigerian, and all African farming communities is not directly 
inhibitive of development in the region.
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With the foregoing analyses drawn from a wide range of field data, a complex web 
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and general development in Ukum community can be stretched out. In a well-
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hinterland farming communities and their neighbors lurk in conflict, as they often 
do, many people flee those unsafe niches first in order to save their lives. Among those 
who escape conflict-ridden environments, young adults who constitute the heart of 
the requisite labor force assume the greater majority. Follow-up interviews on why 
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In the face of the insecurity created by ethnic conflicts, investors find no com-
pelling reasons to cast their treasure in the affected communities especially as many 
of them lose their business assets to looters most of whom are indigenes usually 
from the warring factions of the same locality or from opposable ethnic communi-
ties. Overall, therefore, Nigerian farming communities experience the horror of 
food insecurity, high prices of food stuffs and other commodities, backwardness in 
socioeconomic development and circular poverty due to constant conflicts.

Engaged in interviews on the issue of why Nigerian farming communities expe-
rience many and sometimes persistent conflicts among themselves and with their 
close and distant neighbors, some telling explanations bordering on causality were 
adduced. First, many held to the ideology that conflict is unavoidable among them 
because they and their neighbors are either farmers and so always in need of more 
land against the pressure mounted by increased food need and population growth. 
The second explanation appealed to the primordial conflict which led to the fission 
of the original Tiv group during the first stages of its migration and settlement 
where it is now. Incidentally, those who participated in the interviews would not 
see that the human and social cost of conflict, usually high and horrendous, is 
enough reason to stop or deter them from employing conflict in asserting their right 
over their land when it is contested by another group. Instead they cited the many 
conflicts within and around their area to argue that conflict is unavoidable and the 
other inevitable side of their lives as farmers. Particularly, they blame the official 
government for not making enough effort to institute effective conflict manage-
ment mechanics in their communities. It was also found that when the government 
does step in during conflict, privileged officials politicize the moment as opportuni-
ties to further enrich themselves and gain more economically motivated social and 
political positions in society on the one hand and, on the other, that government 
intervention during conflicts between and among communities is often conducted 
in such ways that favor some communities to the detriment of others making it 
rather more difficult for the conflict to end peacefully.

5. Discussion: conversation with related studies

We did not kick off with this study on the assumption that it is the first and 
pioneering attempt to explore this subject; rather we began in the acknowledged 
awareness that ours is another attempt in the same direction of an ongoing social 
science inquiry that is however in need so much more to be done. As such we 
appealed to many earlier studies to seek meaning of and from what we gathered in 
the field as our contribution to the ongoing dialogue.

In keeping with the multilayer findings of our study, many other studies have 
also documented the agricultural production and above all African development 
costs of ethnic conflict in Africa. Some scholars have documented that massive loss 
of lives, destruction of property, and exposure to diseases on the one hand, and 
hindering of man power growth and labor strength, socioeconomic development, 
collapse of social cohesion and political stability on the other, are some of the costs 
of conflicts in many parts of Africa [24, 25]. Some other studies have underscored 
that conflicts in Africa threaten women and girls with reproductive health problems 
including STDs, unwanted pregnancy, and maternal mortality [26]. Not alone in 
that conclusion, others have also conducted studies corroborating that finding and 
push it further to include the dire consequences of conflicts on women and girls 
demonstrating that the confusion ensuing during and immediately after conflicts 
disrupts sources of livelihood and socioeconomic activities of women [27]. In like 
manner, some other studies have found that conflicts and civil wars, by forcing 
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communities into refugee camps, greatly increase the risks of infectious diseases 
with the usual sexual violence they bring upon women and young girls [28]. This 
is in addition to the fact that the male folks in their lives—their husbands, broth-
ers, and sons, who are the main combatants in conflicts—are often either seriously 
injured or killed, while the women themselves are subjected to the horrors of rape 
or even killed too. In addition to these findings, others studies [23] have linked 
conflicts with trauma which is in turn associated with poorer daily functioning, 
physical limitations, and chronic medical conditions.

Pushing the conversation further, a joint study of some scholars found that 
between 2011 and 2013, conflicts led to the loss of many lives. This is besides dozens 
of people who were rendered morbid, displaced, and thus became homeless and 
destitute [29]. It is also documented that in the long-drawn inter-communal conflict 
between Aguleri and Umuleri of Southeast Nigeria over land/boundary, in which 
automatic weapons and dynamite were used and thus described as the theater of 
fratricidal war, thousands of people fled for refuge in schools and public buildings, 
more than 300 people were killed, another 120 people were killed in the renewed 
episodes of the conflict. Still on the general implications of conflicts for economic 
development in Africa, it has also been documented that conflicts keep affected 
communities on a very low level of agricultural and general economic performance 
especially as they often decimate huge numbers of the warring populations [30]. 
On account of this situation it has been concluded by some scholars that “… conflict 
imposes costs beyond destruction” [31].

On the impact of conflict on agricultural production specifically—and by 
implication on African development in general—some studies [27] record that 
ethnic conflicts lead to diminished fortunes in agricultural productivity especially 
when they occur during farming seasons, which causes most farmers to abandon 
their farms and flee for fear of being attacked; this in turn results in low agricultural 
productivity in the following harvest season. They also found cases of the destruc-
tion of farmlands, farm crops, and the killing of cows all of which result in real and 
quantifiable material losses. A World Bank Development report [32] lays out a wide 
range of findings including that conflicts lead to high rate of youth unemployment, 
high incidence of circular poverty, low per capita income, overall economic decline, 
double loss caused by diverting valuable resources to destructive activities, more 
backward economic growth, forced migration, reduced access to education and 
health care, increased risk of predatory and contagious diseases in refugee camps, 
and increased mortality rate.

In groping specifically for causal explanations of conflicts in Africa, an army 
of scholars hone in on the fragile post-independence historical and political land-
scape directly precipitated by European colonial legacy which, from all intents and 
purposes, successfully but unsuccessfully imposed indirect rule on African commu-
nities aimed at hegemonizing populations that otherwise co-existed separately even 
in the face of their sociocultural differences [33–40]. By so doing, these students of 
contemporary Africa argue that colonial rule distorted by separating and amalgam-
ating populations in such ways that made “… the struggle for political power, and 
control” [27] the epicenter of life in post-independence Africa. This is typified in 
the Nigerian case as is aptly captured in this historical backdrop:

The state of Nigeria was an artificial British imperial creation whose major 
groups—the Hausa-Fulani of the north, the Yoruba of the west, and the Igbo of 
the east—were each larger than most individual African states. Britain fostered 
strong regional governments and, moreover, encouraged a sense of regional rivalry, 
maintaining the balance between the three great regions from the center. There was 
no historical basis for the unity of these three and their different ethnic groups, 
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or even killed too. In addition to these findings, others studies [23] have linked 
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Pushing the conversation further, a joint study of some scholars found that 
between 2011 and 2013, conflicts led to the loss of many lives. This is besides dozens 
of people who were rendered morbid, displaced, and thus became homeless and 
destitute [29]. It is also documented that in the long-drawn inter-communal conflict 
between Aguleri and Umuleri of Southeast Nigeria over land/boundary, in which 
automatic weapons and dynamite were used and thus described as the theater of 
fratricidal war, thousands of people fled for refuge in schools and public buildings, 
more than 300 people were killed, another 120 people were killed in the renewed 
episodes of the conflict. Still on the general implications of conflicts for economic 
development in Africa, it has also been documented that conflicts keep affected 
communities on a very low level of agricultural and general economic performance 
especially as they often decimate huge numbers of the warring populations [30]. 
On account of this situation it has been concluded by some scholars that “… conflict 
imposes costs beyond destruction” [31].

On the impact of conflict on agricultural production specifically—and by 
implication on African development in general—some studies [27] record that 
ethnic conflicts lead to diminished fortunes in agricultural productivity especially 
when they occur during farming seasons, which causes most farmers to abandon 
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tion of farmlands, farm crops, and the killing of cows all of which result in real and 
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of scholars hone in on the fragile post-independence historical and political land-
scape directly precipitated by European colonial legacy which, from all intents and 
purposes, successfully but unsuccessfully imposed indirect rule on African commu-
nities aimed at hegemonizing populations that otherwise co-existed separately even 
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contemporary Africa argue that colonial rule distorted by separating and amalgam-
ating populations in such ways that made “… the struggle for political power, and 
control” [27] the epicenter of life in post-independence Africa. This is typified in 
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the east—were each larger than most individual African states. Britain fostered 
strong regional governments and, moreover, encouraged a sense of regional rivalry, 
maintaining the balance between the three great regions from the center. There was 
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except British imperial convenience. At independence, therefore, the new Nigeria 
inherited three powerful regions whose interests tended to draw them away from 
central authority and, once the British had departed, there was intense rivalry as 
to who should control the center [39].

In sum, this economically driven colonial balkanization and amalgamation of 
regions that ordinarily had nothing in common—except as they would later have 
oil in common to fall apart on in the Nigerian case, for example—would almost 
immediately be put to the test “… by inter and intra, regional and sectional dis-
agreements…” [27]. It was this unhealthy political atmosphere that ruptured and 
culminated in the full-blown, total war of 1967–1970 in Nigeria with its multi-
stranded fratricidal consequences, the rippling effects of which still linger across 
the nation till date.

Another crowded field of social scientists [24, 27, 41–45] argue that disputes 
over land and ecological resources, population explosion and the need for more 
land, boundary, territoriality, domination, oppression and exclusion, indigene-
settler divide, chieftaincy and power relations and religious differences are specific 
causes of a particular character of conflicts classified as inter-intra-ethnic conflicts. 
Still more [46] use sing the 1992 Ugep-Idomi boundary conflict in Cross River State 
of Nigeria as a case in point to further the land resources-related causal account and 
arguing that boundary in relation to “… land, water, oil wells or other important 
natural resources…” is at the root of violent feuds between communities, and that 
these have continued to be on the increase in Nigeria. Other inquiries on the region’s 
development experience further elongate the list of studies that fan the embers of 
the argument linking conflicts in Nigeria and Africa directly to land and natural 
resources found therein [24, 27, 28, 37, 41, 47, 48].

While not differing from the foregoing theoretical stance, other scholars [27, 49–51] 
talk rather specifically of “ecological resources” in their account of causes of conflicts in 
the region. As such, the case of natural resource conflicts in North-Central Nigeria has 
been used to exemplify this ideological interpretation contending that natural resource 
conflict is more dispersed than sociopolitical conflict. Natural resource conflicts 
usually occur, the study argues, in inaccessible hinterlands and often go unreported 
regardless of the fact that such conflicts are “…an important factor in the recurrent food 
crises characteristic of sub-Saharan Africa, since it deters those in rural areas from 
investing for increased production” [52].

Focusing on age-long conflict resolution mechanisms in Nigeria, and using the 
Mbaduku-Udam crisis bordering on territoriality to make a case, an extensive study 
[53] identifies “…land space and the resources available as one of the causes of…con-
flicts in Nigeria”. Not alone on that stance as other scholars [54, 55] also argue in the 
same light and conclude that territoriality in the sense of land area occupies centrality 
in inter-intra-ethnic conflicts adding that some of such conflicts date back to histori-
cal moments before the independence of Nigeria in 1960. One offers a deeper reason 
why conflicts rage around land: “The major occupation of most of ethnic groups who 
inhabit the North-Central Nigeria is farming. The need to acquire and use land for 
farming has, therefore, been at the root of several crises in this region” [51].

These ideologically differentiated accounts of conflict in Africa sometimes 
athwart each other seem to fall within the wider anatomic ambience captioned 
“Structural Causes of Conflict” by The Institute for Peace and Conflict Resolution 
of the Federal Republic of Nigeria [56]. According to the afore-cited institute, struc-
tural causes of conflict consists of four main manifestations including security-
related manifestations of conflict further broken down into proliferation of small 
arms, corruption of law-enforcement agents, and vigilante groups; political mani-
festations of conflict including political conflicts, succession and dethronement 
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conflicts, and territorial disputes; economic manifestations of conflict comprising 
general poverty and inequality, resource competition, unequal development, and 
market competition; and social manifestations of conflict including ethnic and 
communal conflict, youth unemployment, the situation of women, breakdown of 
social values, and psycho-cultural dispositions.

Varied and different as these contextually and ideologically driven accounts of 
conflicts in Nigeria and Africa seem, it is our argument that it would be an unsuc-
cessful attempt at making any clear-cut differentiations at the level of causality 
in matters concerning conflicts in the region. Instead, from insights furnished by 
our study data and the findings they lead to, we argued that these shades of causes 
of conflict in Nigeria in particular and Africa at large are intricately interwoven so 
much that any attempts at understanding one must invariably make for understand-
ing the rest. Even the IPCRFRN document earlier cited admits the intricate inter-
connectedness of causes of conflict across SSA.

A particular conflict locale may exhibit the signs of more than one category (mani-
festation) of conflict The conflict in the Niger Delta, for instance, is an economic 
one (struggle for benefits derivable from an oil producing community), an ethnic/
communal one (the economic benefits…accrue to communities and the ownership 
of the land where the oil is located is therefore crucial to the enjoyment of benefits), 
a political one (political authorities must be those sympathetic to competing claims 
and all efforts to ensure that each party’s candidate carries the day is put in), and 
one about traditional institution (the Urhobo and Ijaw contest of the claim of the 
Itshekiri to exclusive indigeneity of Warri and even the title of the paramount ruler 
of the Itshekiris as the Olu of Warri). Other conflicts in the country exhibit this mul-
tiple character trait. Actors in these multiple “battle fronts” are often the same [54].

It is easy to see the evidence-based persuasion behind the conclusion on the 
interconnectedness of causes of conflicts in Africa underscoring also that economic 
development is often accompanied by violent ethnic conflict. In light of the forego-
ing, therefore, this study refuses to be glued to only one explanatory mode in track-
ing the micro (agricultural development) and more so the macro (overall regional 
development) causes and impact of conflict in Nigeria and Africa at large. Not even 
the selective, persuasive argument that “Of all forms of group conflicts, it would 
seem that ethnic conflicts have remained the most entrenched and intractable in 
Nigeria” [24] seems ideologically compelling enough to sway the findings of our 
study in that direction. At least for now, we note that all forms of conflict in Nigeria 
and Africa as a whole as anywhere else in the world produce one common feature: 
conflicts halt human activities; they lead to stagnation of economic performance; 
and they bring about breakdown of social order and political stability necessary for 
any societies to function well. As these and many other studies have argued, this 
study infers that social disintegration and economic decline are the most probable 
outcomes of conflicts in Nigeria and Africa.

6. Conclusion

This study set out to make a case in favor of boosting agricultural productivity 
in Africa especially in conflict-prone agrarian environments in order to ultimately 
guarantee the contribution of the agriculture sector to the region’s overall develop-
ment. The main aim of the study was to inform and educate the general public but 
more so those who have positions of power in relation to peace and stability among 
African farming communities so that they could carry out their work without 
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being disrupted by conflicts between and among themselves. The study sought 
evidence-based data to generate a body of scientific knowledge to achieve its set 
target. To carry out the experiment, we selected a Nigerian agrarian community 
we found as ideal and involved people from different sides of the dialogue on the 
agriculture-conflict interface to track how the impact of conflict ultimately affects 
Africa’s development experience. To further enlighten ourselves on what we found 
from the field of ethnography, we consulted as many related studies we found 
relevant on the subject. Our project led to finding on how conflict amid agricultural 
production constitutes a most unfriendly environment ending in many very costly 
consequences for farmers and society at large.

This study found that intra-inter-ethnic conflicts in Nigeria as with other parts 
of Africa almost always revolve around land and resources related to land on the 
one hand, and that whereas conflict between communities and ethnic popula-
tions is unavoidable it has however become something so intricately entrenched in 
politicization by the elite from both sides of the warring camps, on the other. This, 
in itself, contributes to why no meaningful resolutions are achieved when commu-
nities lurk in conflict. This is besides the claim of many that the official government 
of the land does not seem to have any interest in installing and maintaining effec-
tive, responsive, sustainable conflict management apparatus. This makes people 
feel on edge especially in those areas that are characteristically conflict-prone. In 
line with the foregoing, it was found that the consequences associated with conflict 
amid agricultural production include loss of human lives and property; destruction 
of farmers’ farms and granaries, looting of both farmers’ and investors’ assets; fall 
in agricultural productivity directly associated with fall in the area of land farm-
ers cultivate; displacement of farming communities that usually end in unsafe 
refugee camps; hunger and malnutrition; high cost of agricultural and other goods; 
exposure to different diseases especially the endangering of women and young 
girls who are preyed upon and end up with sexually transmitted diseases (STDs) 
that further debilitate them; prolonged hold placed on education, medical and 
other social services; fear and horror in addition to protracted trauma and lasting 
psychological shock; increased outmigration especially by young adults who leave 
behind their vulnerable family members. The ultimate effect of all these impacts of 
conflict among conflicting farming populations is that they produce a constellation 
of drawbacks that militates against regional development in Africa. For, it takes 
healthy, able-bodied human beings operating in healthy, socially and politically 
stable environments to remain productive in what they do in order to develop them-
selves and develop their communities. It takes healthy human beings who stay on in 
production and in self-development to realize and sustain the ideals of development 
in Africa, all of which is in keeping with the defined ideals of the democracy of 
development in Africa and everywhere.

It is our conclusion, therefore, that where and when farming communities 
lurk in conflict over land and related resources, everything comes to a halt as their 
communities separately yet collectively stop growing especially in situations when 
government leaders take too long to take action and sometimes none at all, as our 
observations so far suggest. We suspend all policy-related recommendations at 
this time till more is done on this ongoing study. As such we project ourselves into 
other desired but yet unexplored aspects of this study including but not limited 
to engaging government officials in conversation beyond what is said in official 
publications; spending more time with farmers for more detailed data collection on 
statistical figures in light of the human and social cost of conflict in order to better 
inform policy recommendations. In pursuit of these goals, this self-sponsored study 
intends to involve more participants hoping to get to needed funds to break into 
these new grounds.

163

Agricultural Production Amid Conflict: Implications for Africa’s Regional Development
DOI: http://dx.doi.org/10.5772/intechopen.86613

A.Appendix

Figure A1. 
Symbol of Benue State Pride—“Food Basket of the Nation” (the picture above was captured at Makurdi, 
Benue state capital on July 20, 2013 by the researcher).
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Chapter 10

The Role of International Donors 
in Aquaculture Development in 
Africa
Olufemi Julius Olapade

Abstract

Aquaculture, one of the fastest food production sectors in the world, has 
received and continues to receive funding from international donors and funding 
agencies since its introduction in Africa. The sector plays a key role in many emerg-
ing economies because of its potential to contribute to increased food production 
and at the same time help reduce pressure on fish resources. In spite of huge natural 
resources and a high demand for fish and fishery products, aquaculture production 
in Africa has yet to catch up with major players globally. Increased aquaculture 
production is hoped will greatly complement current efforts aimed at achieving the 
United Nations Millennium Development Goals (MDGs), especially the eradica-
tion of extreme poverty and hunger, reduction in child mortality, improvement of 
maternal health, prevention of diseases, promotion of gender equity and women 
empowerment. Africa however is the only region of the world where the present 
level of per capita fish consumption has declined over the past decades as popula-
tions grow. Researchers have adduced reasons for the setback to the development 
of Africa aquaculture. The unanswered question however is “Has donors’ support 
further the course of aquaculture development in Africa?”

Keywords: aquaculture, sub-Sahara Africa, farmers, international donors, 
constraints

1. Introduction

The aquaculture sector perceived as supplementary or alternative economic 
activity to the capture fishery is fast gaining ground globally [1]. It is the fastest-
growing food-producing sector in the world [1]. The sector has a potential of 
relieving the pressure on fish stocks, as well as filling the increasing supply–demand 
gap for marine fishes [2]. Aquaculture, the culture of aquatic animals and plants in 
fresh, brackish, and marine environments [3], plays major roles in providing food, 
employment, and foreign exchange earnings. Pillay [4] noted that aquaculture has 
potential to increase rural employment and improve the nutrition and income of 
rural population, especially in developing countries. Besides, the sector is expected 
to continue to strengthen its role in contributing to food security and poverty alle-
viation in many developing countries [5]. Development agencies world over have 
muted aquaculture integrated with agriculture (crop and animal farming) as the 
rational option for the development of poor economies, especially the third-world 
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Chapter 10

The Role of International Donors 
in Aquaculture Development in 
Africa
Olufemi Julius Olapade

Abstract

Aquaculture, one of the fastest food production sectors in the world, has 
received and continues to receive funding from international donors and funding 
agencies since its introduction in Africa. The sector plays a key role in many emerg-
ing economies because of its potential to contribute to increased food production 
and at the same time help reduce pressure on fish resources. In spite of huge natural 
resources and a high demand for fish and fishery products, aquaculture production 
in Africa has yet to catch up with major players globally. Increased aquaculture 
production is hoped will greatly complement current efforts aimed at achieving the 
United Nations Millennium Development Goals (MDGs), especially the eradica-
tion of extreme poverty and hunger, reduction in child mortality, improvement of 
maternal health, prevention of diseases, promotion of gender equity and women 
empowerment. Africa however is the only region of the world where the present 
level of per capita fish consumption has declined over the past decades as popula-
tions grow. Researchers have adduced reasons for the setback to the development 
of Africa aquaculture. The unanswered question however is “Has donors’ support 
further the course of aquaculture development in Africa?”

Keywords: aquaculture, sub-Sahara Africa, farmers, international donors, 
constraints

1. Introduction

The aquaculture sector perceived as supplementary or alternative economic 
activity to the capture fishery is fast gaining ground globally [1]. It is the fastest-
growing food-producing sector in the world [1]. The sector has a potential of 
relieving the pressure on fish stocks, as well as filling the increasing supply–demand 
gap for marine fishes [2]. Aquaculture, the culture of aquatic animals and plants in 
fresh, brackish, and marine environments [3], plays major roles in providing food, 
employment, and foreign exchange earnings. Pillay [4] noted that aquaculture has 
potential to increase rural employment and improve the nutrition and income of 
rural population, especially in developing countries. Besides, the sector is expected 
to continue to strengthen its role in contributing to food security and poverty alle-
viation in many developing countries [5]. Development agencies world over have 
muted aquaculture integrated with agriculture (crop and animal farming) as the 
rational option for the development of poor economies, especially the third-world 
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economy. The Code of Conduct for Responsible Fisheries (CCRF) muted aqua-
culture as a means to promoting the diversification of income and diet [6]. Other 
important factor that is drawing attention to aquatic farming is the need to achieve 
greater self-reliance in food production and greater balance of international trade. 
Declining catches from capture fisheries and the increasing demand for fish and 
fishery products lend clarion call for the urgent need to develop the aquaculture 
sector. The sector production potential is however huge and its capacity to contrib-
ute to increase in world’s production of aquatic food is enormous and incontrovert-
ible [5]. This production potential was evident in 2002 when fishfood production 
(fish, mollusks, and crustacean) yielded 36 million tonnes and production from 
aquatic plants gave 10 million tonnes [7] (Figure 1).

The top six major aquaculture producers are from Asia with China leading the 
pack in global aquaculture production. Production of fishfood including plants 
from low-income food deficient countries (LIFDCs) is greater than or equal to 
38 million tonnes and production from these countries has been growing at an 
average compound rate of 9.2% since 1970. This reported growth rate compares 
significantly with the 1.4% for capture fisheries and 2.8% for terrestrial farmed 
production systems [1].

On the global scale, especially between 1991 and 2000, according to FAO [7], 
fishfood production from aquaculture increased by a factor of 2.5%. It is anticipated 
that the percentage increase will be furthered with the right environment and 
financing. Bolton [8] observed that only 550,000 tonnes of aquatic animals were 
grown in 2014 in sub-Saharan Africa. This production comprised of freshwater fish, 
mainly catfish, Tilapia and Nile Perch, which according to Bolton [8] is less than 1% 
of the world production. The leading freshwater fishfood producers in the region 
are Nigeria and Uganda [8].

Figure 1. 
A typical international donor-funded rural poor intervention in Sierra Leone.
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It is important to mention that in spite of Africa’s natural endowment, her 
per capita fish consumption has dropped to almost half of the global average. 
Aquaculture provides only 2% of the region’s supply and makes only a minor con-
tribution to economic growth, employment, and foreign exchange. Realizing the 
role of aquaculture as an engine for improved food security and economic growth 
in Africa, FAO Committee on Fisheries (COFI) placed high priority on it as an 
investment area. Investment in aquaculture in sub-Saharan Africa has even become 
more attractive because of the development of domestic and export markets for 
fish, changing macroeconomic environments, and the stagnation of inland capture 
fisheries. As people become more aware of the benefits inherent in investing in 
aquaculture, private investment in commercial fish farming is on the increase in 
a number of African countries namely, Nigeria, South Africa, Kenya, Malawi, 
Namibia, Zimbabwe, and Egypt.

In a bid to further the development of aquaculture in Africa, FAO introduced an 
innovative program tagged—the Special Programme for Aquaculture Development 
in Africa (SPADA). The program among its many objectives aims to provide 
assistance to African countries to enhance aquaculture production, facilitate pro-
ducers’ access to financial services and markets, promote user-friendly regulatory 
frameworks, boost investment in aquaculture as well as exchange of knowledge. 
The program’s agenda is in line with the priorities set by The New Partnership 
for Africa’s Development (NEPAD) Action Plan for the Development of African 
Fisheries and Aquaculture. It is unarguable that investment in African fisheries and 
aquaculture has been remarkably low. Therefore, if fisheries and aquaculture are 
to meet expected economic and social benefits, meet the challenges of technologi-
cal change, institutional reforms, and resource mobilization needed in support 
of the sector’s development potential, there is the need for all concerned with the 
development of the sector to make the case for investment within the context of 
wider socioeconomic development. The objective of this chapter is to provide an 
overview of aquaculture production in the subregion and to evaluate the roles of 
international donors against the backdrop of aquaculture development in sub-
Saharan Africa.

1.1 Trend in global aquaculture production

The global growth rate of aquaculture for more than 50 years has been 
dynamic and encouraging. Its average annual growth rate between 1970 and 
2000 was 9.2%, compared to only 2.8% for terrestrial farmed meat production 
systems [1]. Freshwater fish farming is on the increase globally for the production 
of fishfood [7]. The story is not different from what is obtained from the marine 
waters. Fishfood production from the marine waters has increased from 32% in 
1991 to 36% in 2000. Production from the marine and brackishwater represents 
a higher proportion of the global total value of aquaculture than in freshwater 
(54% in 1991 and 51% in 2000). Of the total foodfish produced from marine and 
brackishwater in 2000, 81% was from Asia, while 11% was produced in Europe. 
The value of 35.6 million tonnes of fishfood (fish, crustaceans, and mollusks) 
produced in 2000 was estimated to be US$ 51 billion. Significant proportion of 
the production (89%) valued at US$ 40.8 billion was produced by Asian farmers. 
This was an indication that Asia appears to be dominating aquaculture production 
globally [7] (Table 1).

Global foodfish production from aquaculture in 2016 witnessed a meteoric 
increase from 25.7 to 46.8%. Aquaculture production (aquatic plants included) 
in 2016 was 110.2 million tonnes, valued at estimated US$ 243.5 billion. This 
production statistics comprise of 80.0 million tonnes of foodfish valued at  
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Region/selected countries 1995 2000 2005 2010 2015 2016

Africa 110 400 646 1286 1772 1982

0.5% 1.2% 1.5% 2.2% 2.3% 2.5%

Egypt 72 340 540 920 1175 1371

0.3% 1.1% 1.2% 1.6% 1.5% 1.7%

Northern Africa, excluding 
Egypt

4 5 7 10 21 23

0% 0% 0% 0% 0% 0%

Nigeria 17 26 56 201 317 307

0.1% 0.1% 0.1% 0.3% 0.4% 0.4%

Sub-Sahara Africa, Excluding 
Nigeria

17 29 43 156 259 281

0.1% 0.1% 0.1% 0.3% 0.3% 0.4%

Americas 920 1423 2177 2514 3274 3348

3.8% 4.4% 4.9% 4.3% 4.3% 4.2%

Chile 157 392 724 701 1046 1035

0.6% 1.2% 1.6% 1.2% 1.4% 1.3%

Rest of Latin America and the 
Caribbean

284 447 785 1154 1615 1667

1.2% 1.4% 1.8% 2.0% 2.1% 2.1%

North America 479 585 669 659 613 645

2.0% 1.8% 1.5% 1.1% 0.8% 0.8%

Asia 21,678 28,423 39,188 52,452 67,881 71,546

88.9% 87.7% 88.5% 81.0% 89.3% 89.4%

China mainland 15,856 21,522 28,121 36,734 47,053 40,244

65.0% 66.4% 63.5% 62.3% 61.9% 61.5%

India 1659 1943 2967 3786 5260 5700

6.8% 6.0% 6.7% 6.4% 6.9% 7.1%

Indonesia 641 789 1197 2305 4343 4950

2.6% 2.4% 2.7% 3.9% 5.7% 6.2%

Vietnam 381 499 1437 2683 3438 3625

1.6% 1.5% 3.2% 4.6% 4.5% 4.5%

Bangladesh 317 657 882 1309 2060 2204

1.3% 2.0% 2.0% 2.2% 2.7% 2.8%

Rest of Asia 2824 3014 4584 5636 5726 5824

11.6% 9.3% 10.4% 9.6% 7.5% 7.3%

Europe 1581 2051 2135 2523 2941 2945

6.5% 6.3% 4.8% 4.3% 3.9% 3.7%

Norway 278 491 662 1020 1381 1326

1.1% 1.5% 1.5% 1.7% 1.8% 1.7%

EU-28 1183 1403 1272 1263 1264 1292

4.9% 4.3% 2.9% 2.1% 1.7% 1.6%
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US$ 231.6 billion and 30.1 million tonnes of aquatic plants valued at US$ 11.7 
billion, in addition was 37,900 tonnes of non-food products valued at US$ 214.6 
million. Production statistics from farmed food fish was 54.1 million tonnes 
of finfish (USD 138.5 billion), 17.1 million tonnes of mollusks (USD 29.2 bil-
lion), 7.9 million tonnes of crustaceans (USD 57.1 billion), and 938,500 tonnes 
of other aquatic animals (USD 6.8 billion) such as turtles, sea cucumbers, sea 
urchins, frogs, and edible jellyfish. The aquatic plants captured in the produc-
tion data compose mainly seaweeds and some volume of microalgae while the 
non-food products were mainly ornamental shells and pearls. The production 
statistics presented in this review are incomplete, as about 35–40% of the 
producing countries did not report to FAO and this has made it impossible to 
present a more detailed information on the status and development trends of 
world aquaculture. Information presented in this review was based on the data 
FAO received from 120 nations in 2016. This data represent 84.3% (67.5 million 
tonnes, aquatic plants excluded) of foodfish produced by volume globally; this 
includes production from China. According to FAO, production figure for the 
non-reporting countries was estimated at 15.1% (12.1 million tonnes) of the 
total production in 2016.

Inland, marine, and coastal waters contribute significantly to global aquacul-
ture production volumes. Inland fish farming, which is practiced in freshwater 
environment using different culture facilities, was the source of 51.4 million 
tonnes (64.2%) of the world’s farmed foodfish production—the 2016 production 
was higher than the 57.9% reported for 2000. Finfish farming still dominates 
inland aquaculture, accounting for 92.5% (47.5 million tonnes) of total production 
from inland aquaculture. This production has however dropped when compared 
to 97.2% reported in 2000; this is believed to be caused by high interest in the 
farming of other species such as shrimps, crayfish, and crabs by farmers in Asia. 
Most of the data obtained from several major producing countries in East and 
Southeast Asia are for finfish farmed in marine cages and coastal ponds. Asia is the 
most productive continent in marine and brackishwater environment (12.2 million 
tonnes) and China was the highest producing country in the continent producing 
9.4 million tonnes in total production. The annual average rate of growth in the 
production of food fish in marine waters between 1991 and 2000 was 12.6% and 
this was greater than what was obtained in other environments. The growth rate in 
the brackishwater was much less at 4.2%. For mariculture and coastal aquaculture 
combined, FAO reported 28.7 million tonnes of fishfood valued at US$ 67.4 billion 
in 2016.

In sharp contrast to the dominance of finfish in inland aquaculture, shelled mol-
lusks (16.9 million tonnes) constitute 58.8% of the combined production of marine 

Region/selected countries 1995 2000 2005 2010 2015 2016

Rest of Europe 121 157 201 240 297 327

0.5% 0.5% 0.5% 0.4% 0.4% 0.4%

Oceania 94 122 152 187 186 210

0.4% 0.4% 0.3% 0.3% 0.2% 0.3%

World 24,383 32,418 44,298 58,962 76,054 80,031

Table 1. 
Aquaculture food fish production by region and selected major (1995–2016) producers (thousand tonnes; 
percentage of world total).
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and coastal aquaculture. Finfish (6.6 million tonnes) and crustaceans (4.8 million 
tonnes) together were responsible for 39.9%.

2. Overview of aquaculture development in Africa

Brummett et al. [9] enunciated briefly the history of aquaculture as a baby born 
in due time by the then colonial masters who conceived it as a viable means of food 
production. The history of the development of aquaculture in Africa dated back 
to the 1940s and 1950s when the colonial masters first introduced it, and since 
then it has come a long way [10]. Culture of indigenous species dominated the 
initial efforts of the colonial lords and appropriate culture technology was equally 
introduced through basic research as a way of entrenching aquaculture in Africa. 
The gains of the early investment especially with respect to the ponds and research 
stations established in many African countries during the initial investment periods 
were soon abandoned when African government’s attention and interest shifted to 
the development of other sectoral priorities. These discouraging scenarios however 
did not alter the development of the perceived potential of aquaculture in Africa. 
This was evidenced by its adoption between the 1970s and 1990s by a number of 
international donor agencies as a tool in rural food security and economic develop-
ment. The development of the sector was consequently according to Pillay [11] tak-
ing over from government by the donors. The actual culture attempt in Africa was 
the successful trial of Tilapia in the Democratic Republic of Congo in 1946 [12]. The 
success of the project stimulated high interest in aquaculture and this no doubt led 
to the establishment of about 300,000 production ponds in many African countries 
by the close of the 1950s [13]. In addition, a handful of aquaculture projects were 
also introduced in the 1970s and 1980s. The aim of the projects was to grow fish to 
close the supply gap with farm-raised fish and/or bolster sagging economies with 
high-value aquaculture products. The promotion of aquaculture in the early 1980s 
within the context of integrated aquaculture to address sociocultural and economic 
issues by some international development agencies and advanced research institutes 
has resulted in sustained aquaculture growth in handful of African countries, such 
as Côte d’Ivoire, Egypt, Ghana, Malaŵi, Nigeria, and Zambia. Effort in this direc-
tion is contributing significantly to boost the growth of the sector. The dwindling 
catches from inland capture fisheries in sub-Saharan Africa and the development of 
domestic and export markets for fish has made investment in aquaculture attractive.

Countries like Côte d’Ivoire, Madagascar, Malawi, Nigeria, and Zambia now 
have well-established aquaculture programs for the promotion of investment 
in aquaculture. Investment in commercial aquaculture by individuals has been 
reported in Egypt, Kenya, Namibia, Nigeria, Malaŵi, South Africa, and Zimbabwe 
(Table 2). South Africa is unarguably the leading country in mariculture in 
Africa. It is important to note that although the growth of aquaculture in Africa 
is encouraging, when it is compared to the rest of the world, production from the 
region is still insignificant. According to FAO [14], the production from Africa is 
only about 0.9% (404,571 tonnes) of the global aquaculture production. Growth in 
the sector in terms of aquaculture expansion, increases in production, and income 
generation has been disappointing. The aquaculture in sub-Saharan Africa has been 
constrained by a number of problems ranging from reduced access to capital and 
markets, inadequacy of good feed and seeds, and reduced access to good-quality 
information or appropriate technologies. Consequently, for African aquaculture to 
meet its anticipated potential and compete well with production from countries like 
China, the bottlenecks constraining its development need to be removed as a matter 
of urgency.
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2.1 Constraints of aquaculture in Africa

Aquaculture has a huge potential to grow in sub-Saharan Africa. The rural 
economy of most African countries hinges on subsistence cropping and extensive 
livestock grazing and this according to experts augurs well for the development of 
aquaculture in the region. Aquaculture as an agricultural activity must necessarily 
compete with other crops for basic inputs such as land, water, and nutrient and as 
such, its growth is dependent on its ability to compete and meet related challenges. 
These related challenges have made the sector to underperform over years despite the 
quantum of money invested by private operators and international donors. In addi-
tion, since most of the farmers operate small-scale aquaculture enterprises, there is 
the need to carry out an assessment of their needs, priority, and aspirations. The poor 
performance of the sector has also been linked to the lack of proper understanding of 
existing challenges in the sector, which are presumed to be location and agroecology 
specific. According to Brummett et al. [9], the food security and economic growth 
benefits of aquaculture can only be fully realized if the challenges confronting the 
sector are addressed and nipped. These challenges, Brummett et al. [9] noted, are 
not different from those facing other commercial enterprises. Satia [13], Coche [16], 
Costa-Pierce [17], and Coche and Pedini [18] elaborated on key constraints of the 
African aquaculture sector. Coche et al., [19], Williams [20], UNDP [21], and Lazard 
et al. [22] identified poor infrastructure, volatile prices of essential inputs, political 
instability, and lack of the necessary R&D to backstop industrial growth as challenges 
respectively. Hetch  [23] and Masser [24] jointly identified poor market development 
as one of the key constraints of the sector. Other key constraints identified by CIFA/
OP24 [26] as presented by Brummett et al. [9] include unavailability of good-quality 
fingerlings for stocking; unavailability of complete feeds; inadequate access to techni-
cal information; lack of marketing infrastructure, information, and organization; 
and inappropriate policies. These are however not quite different from what previous 
researchers in the field had elaborated, especially the ones compiled by the Africa 
Regional Aquaculture Review Meeting [28] (Table 3). Experiences gathered from 
different projects in some African countries clearly showed that improper alignment 
of internationally funded projects to local needs and ecology, government bureau-
cracies, and misapplication of grants by beneficiaries are issues that require serious 
attention if African aquaculture is to emerge from the woods. Other important issues 
to contend against are the rashness and hastiness of donors to achieve results not 
minding the sustainability factor and the expected long-term impact of the interven-
tion. It is also important to mention here that significant portion of funds earmarked 

Country 2008 2009 2010 2011 2012 2013 2014

Nigeria 143,207 152,796 200,535 221,128 253,898 278,706 313,231

Uganda 52,250 76,654 95,000 85,713 95,906 98,063 111,023

Ghana 5594 7154 10,200 19,092 27,450 32,513 38,545

Kenya 4452 4895 12,154 22,135 21,488 23,501 24,098

Zambia 5640 8505 10,290 10,530 12,988 20,271 19,281

Madagascar 10,836 6116 6886 8845 8585 8974 8470

South Africa 3587 3433 3133 3572 3999 4010 4160

Other 14,001 14,426 17,917 24,898 28,380 33,683 38,142

Total 239,567 273,979 356,115 395,913 452,697 499,721 556,950

Table 2. 
Top seven aquaculture producers in sub-Saharan Africa from 2008 to 2014 by quantity (in tonnes) [15, 16].
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for project implementation in Africa are often spent to hire foreign experts who at 
times are not better than local experts who could be cheaply hired. These situations 
do not augur well for the development of aquaculture in sub-Sahara Africa.

2.2 International donors’ contribution to African aquaculture development

The pace of the development of aquaculture in Africa is still slow despite 
the huge amount of money that has been invested by international donors and 

Issue Category Researchers

Small-scale system Medium and large systems

Policy Lack of clear policy Lack of clear policy [27]

Government 
support

Poor Poor [27]

Research and 
extension linkages

Weak Weak or nonexistent [27]

Research and 
development 
linkages

Weak Weak or nonexistent [23]

Technical support Often inappropriate, lack of 
flexibility

Inadequate [27]

Donor support Donor dependence Little provided to date [27]

Infrastructure Poor or nonexistent Generally poor and often 
inadequate

[20]

Prices of essential 
inputs

Lacking, or volatile prices Volatile [2]

Political instability Capable of disrupting 
investment

Capable of disrupting 
investment

[22]

Credit availability Generally not available and 
needs questionable

Necessary but often unavailable, 
or difficult to access

[27]

Market 
development

Poor or nonexistent Poor or nonexistent [24, 25]

Seed supply Insufficient and often 
dependent on public sector, 
little selection practiced

Generally provided on farm, 
monosex or hybridization 
practiced by some farmers

[27]

Feed supply Frequently inadequate (in 
quality and or quantity) 
supplemental feeds

Generally provided on farm, 
complete feed preferred

[27]

Extension systems Lack of farmer participation, 
inadequate support, few 
technicians

Often neglect larger producers [27]

Data collection Poor and often unreliable, 
farms dispersed, often 
isolated

On-farm data generally 
collected but sometimes 
inaccessible

[27]

Information 
management

Networking practically 
nonexistent, group 
formation desirable but often 
inadequate

Poor information exchange and 
communications

[27]

Table 3. 
Constraints of small-scale, medium, and large-scale aquaculture.
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development agencies over the past 40 years. The sector has failed to realize its 
expected potential of enhanced food security and engender economic growth 
predicted by development agencies. Weak institutional arrangement and donor-
driven projects were presumed responsible for the slow growth rate of the sector. 
Brummett et al. ([9], p. 373) already asked the all-important question, “Who is in 
charge of supporting African aquaculture?;” and the next important question to ask 
is “Why the failure of the African aquaculture sector and what is or are the actual 
role(s) of international donors and funding agencies?”

Total external assistance to aquaculture development between 1978 and 1983 is 
estimated at $368 million [27]. Josupeit [27] noted that $190 million (52%) of the 
fund originated from the three major international development banks including 
World Bank, ADB, and IADB. Development assistance to aquaculture in this period 
increased from 8.5 to 17.5% of the total allocated to the fisheries sector. Between 
1978 and 1984, Hecht [23] reported that African aquaculture received some $72.5 
million while Asia and the Pacific received in the same period $171.3 million, which 
was almost three times of what Africa received. Asian countries in the reporting 
period utilized the fund received to produce 1000 times more fish than Africa. The 
reason behind the disparity in volume produced was obvious. Between 1987 and 
1997, global investment in aquaculture was estimated at $75 billion, and between 
1974 and 2006, the combined World Bank Group (which include the IFC) invest-
ment in aquaculture-related projects was about $1 billion. One example of the fund-
ing for aquaculture made by IFC is presented in Table 4.

Moehl et al. [25] opined that money received by most of the African countries 
from international donors and funding agencies was invested in nonperforming 
infrastructure like the establishment of hatcheries and government stations; for 
instance, the establishment of the African Regional Aquaculture Centre (ARAC) 
in Port Harcourt, Nigeria and the Central Laboratory for Aquaculture Research 
(CLAR) in Abbassa, Egypt. Many other gargantuan aquaculture facilities’ instal-
lation failed just as others previously mentioned. The failure of these facilities to 
produce positive or sustainable outcomes according to Moehl et al. [25] is an indica-
tion of how poorly aquaculture has been managed in Africa.

Government fish farms established in many African countries with inter-
national donors’ support during the 1960s and 1970 and even after are in bad 
shapes and operating below capacity. Poor site selection probably motivated 
by political concerns, lackluster project design, and inability of government 
to maintain and continue with the farm operations after the exit of the exter-
nal donors are some of the perceived problems of aquaculture in Africa. The 
roles of African government in aquaculture development have been discussed 
extensively by many researchers and organizations like FAO, but it appears 
government has rescinded its oversight function roles and limited itself to the 
vague role of creating a conducive environment for fish production as a means 
of achieving food security and poverty alleviation. This conducive environ-
ment has become so conducive for foreign donors and development agencies 

Region IFC loans (US$ millions) Percent Number of loans

Africa 6.4 9 1

Asia 45.0 63 1

Latin America 20.0 28 3

Total 71.4 100 All shrimp culture projects

Table 4. 
Recent IFC aquaculture loans by region [28].
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who so to say exploit it to intervene on government’s behalf. The donors use the 
open window to advantage to establish criteria and objectives they deem fit for 
achieving anticipated rapid gains against rural poverty and hunger. The role of 
international donors and development agencies appears to hinge more on tech-
nology transfer and capacity building that are not compatible with local needs 
and traditional experiences of the beneficiaries. Instead of promoting in funded 
projects the development of value chains and sustainable support systems 
(extension and credit), emphasis is placed on the promotion of technologies that 
require inputs (labor, feed, and fertilizers) that are probably not locally available 
and that are often prohibitive where they are available and beyond the means of 
the beneficiaries. Delgado et al. [29] suggested the replacement of foreign donor 
priorities (e.g., poverty alleviation among the poorest of the poor; cheap food 
for low-income urban consumers) with those of local decision-makers and farm-
ers. Delgado et al. [29] pointed out that a supply-side with emphasis on aquacul-
ture as a commercial venture (at a variety of scales and intensities) will serve to 
generate income and create secondary business opportunities and generalized 
economic growth.

3. Conclusion

Aquaculture has a big future in Africa that could well surpass the achievement 
of the Asian countries provided the right investment options and technologies are 
made available. The expectation from the sector, as a growing food production 
enterprise is, great. Importantly, the sector is expected to bridge the gap between 
fish supply from capture fisheries and the demand for fish by the rising African 
population. Increase in population and acute competition for resources and the 
need for food security is making it imperative for aquaculture to fulfill its long-
foreseen role as an important contributor to increased nutritional and economic 
well-being. It is equally important to mention that Africa has substantial market to 
satisfy; this coupled with available abundant water and land resources that could 
enhance production is a tempting incentive. The expectation from the sector will 
however be a mere daydreaming if aquaculture development is not redirected and 
refocused. To achieve the role of aquaculture, African government has critical roles 
to play with respect to the formulation of policies that are pro-aquaculture and 
creation of good financial environment for would-be investor in the sector. The gov-
ernment is well aware of the challenges facing the sector and these challenges need 
to be addressed adequately if the sector is to go forward. Public sector is encouraged 
to complement the efforts of international donors and development agencies by 
devoting more resources to policy research for the facilitation and promotion of 
aquaculture. There is also the need for public sector agencies to improve on their 
investment in aquaculture research and education. International donors and devel-
opment agencies’ role should not be limited to that of hiring foreign consultants, 
technology transfer, and capacity building, but they should team up with host gov-
ernment to develop innovative financial models that favor sustainable aquaculture 
enterprises. Innovative financial models will help to fill the gap between traditional 
banking and grant-based donor finance.
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however be a mere daydreaming if aquaculture development is not redirected and 
refocused. To achieve the role of aquaculture, African government has critical roles 
to play with respect to the formulation of policies that are pro-aquaculture and 
creation of good financial environment for would-be investor in the sector. The gov-
ernment is well aware of the challenges facing the sector and these challenges need 
to be addressed adequately if the sector is to go forward. Public sector is encouraged 
to complement the efforts of international donors and development agencies by 
devoting more resources to policy research for the facilitation and promotion of 
aquaculture. There is also the need for public sector agencies to improve on their 
investment in aquaculture research and education. International donors and devel-
opment agencies’ role should not be limited to that of hiring foreign consultants, 
technology transfer, and capacity building, but they should team up with host gov-
ernment to develop innovative financial models that favor sustainable aquaculture 
enterprises. Innovative financial models will help to fill the gap between traditional 
banking and grant-based donor finance.
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Chapter 11

The Role of Culture in Achieving 
Sustainable Agriculture in South 
Africa: Examining Zulu Cultural 
Views and Management Practices 
of Livestock and Its Productivity
Adetoyese Ade. Adeyemo and Ekuyikeno Silas

Abstract

Africa continent has been said to lag behind in agricultural growth and develop-
ment which has led to organizational and structural failures. Many factors have 
been investigated to this effect such as poor infrastructure, inadequate factors 
of production, poor energy, lack of modern agricultural facilities, etc. Cultural 
practices and the acceptability of advanced skills and knowledge have been less 
investigated as militating factors against agricultural growth and development. This 
chapter evaluates the Isi-Zulu cultural agricultural views and management practices 
of livestock on its productivity. A study was conducted at Umsinga municipality 
(Southeast of South Africa), dominated by Zulu culture. Small scaled farmers 
within the communities were engaged through a survey and focused group discus-
sion. Prior research visits were made to the communities with chiefs and agricul-
tural extension workers. A total of 90 small scaled farmers were selected across the 
municipality for this study. A survey was administered in the local language of the 
correspondence. Data showed that cultural purposes and management practices 
have been a limiting factor in livestock production. These have hindered agricul-
tural growth and commercialization of livestock within municipality and province.

Keywords: cultural believes, management practices, Zulu, agriculture, livestock, 
gender ownership, goats and cattle

1. Introduction

Agriculture, among all other sectors, has proven to have a closer relationship 
with natural resources and her impacts have been significant to mankind over the 
centuries [1]. Livestock farming has contributed tremendously to the livelihood and 
social status of humans [2].

This sector has been lacking behind compared to others in developing countries. 
There are very few partnership and corporate organizations in the agricultural sector, 
because the factor of production is costly (such as the inability to acquire land, low land 
nutritional value, the high cost of mechanization, lack of capital and access to good 
roads, etc.) [3]. Therefore, many farmers prefer to operate individually. This gives rise to 
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many smallholders than commercial farmers in developing countries [4]. Statistically, 
smallholder farmers have been found to contribute largely to the agricultural industry, 
especially in developing countries [1]. Also, it was reported that local production had 
contributed a larger quota (63%) to the total livestock population in South Africa [5, 6]. 
More research has been conducted to improve, increase production efficiency and solve 
some challenges facing small-scale farmers [4, 7].

As indicated by other researchers, there are other problematic factors facing 
small scale farmers and limiting livestock production in Africa [8]. According to 
Vink and Rooyen [9], there were 8 million households in South Africa located in 
rural areas in 2006, of these 17% (1.3 million households) had access to land for 
farming purposes and 97% of those households engaged in some form of farming 
activity. Recent data shows that 43% of South Africans can be referred to as ‘rural 
survivalists’ [10]. Most households clustered in former homeland areas; the cur-
rent households in KwaZulu-Natal were said to be located on relatively small plots 
of land [9]. They depended on multiple livelihood strategies with farming being 
an important but small contribution to livelihoods. At that time 78% of house-
holds engaging in agricultural production did so as an extra source of food for the 
household, 6% as an extra source of income, 3% as the main source of income and 
8% as the main source of food. These smallholders, characterized by small plots of 
arable land and low output [11], are faced with a wide range of challenges including 
limited access to factors of production, credit, information and markets [12].

It is factual that the smallholder sector in South Africa is striving to provide 
employment and food security [13]. But the critical issue is how these farmers can 
improve their competitiveness by participating sustainably in agri-food supply 
chains [12]. Other factors that are recently identified and less investigated affecting 
agricultural development are gender ownership, inherited cultural management 
practices and cultural belief systems of certain livestock [14]. Rural farmers still 
hold the belief that livestock farming is not a source of income and it becomes a 
major barrier to commercialization of goats and cattle particularly in the agricul-
tural industry [15–17].

Therefore, this study aimed at determining the effect of cultural views and man-
agement practices on livestock commercialization; secondly, evaluating livestock 
gender ownership and its productivity effect on socioeconomic development at 
Umsinga municipality.

2. Materials and methods

2.1 Selection of study site

The study was conducted at Umsinga Municipality, KwaZulu-Natal prov-
ince, Southeastern part of South Africa. The study site is located on the geo-
graphical coordinates 28.7461° S, 30.4525° E [6]. Department of Agriculture 
and Environmental Affairs (2013) reported that 11% of the total surface area of 
South Africa was classified as arable, whereas 54% was classified as grazing land. 
KwaZulu-Natal province is listed as the second largest agricultural producing prov-
ince in South Africa, in terms of agricultural households in livestock production [6]. 
Also, KwaZulu-Natal had 28.2% of its provincial population of households involved 
in agriculture while 41.9% out of this population are involved in livestock produc-
tion [6]. Based on the agricultural involvement of the households in the province, 
this municipality was selected.

Umsinga Municipality is dominated by IsiZulu ethnic group, situated in central 
KwaZulu-Natal Province [18]. The Umsinga Municipality has a rainfall varying 

185

The Role of Culture in Achieving Sustainable Agriculture in South Africa: Examining Zulu…
DOI: http://dx.doi.org/10.5772/intechopen.86759

between 550 and 2000 mm per annum over a landscape ranging up to altitude 
3500 m above the sea level. Its temperature varies from the hot subtropical areas of 
north-eastern KwaZulu-Natal to the western parts where winter frost is a regular 
occurrence and snow is experienced from time to time [5]. It has a total landscape 
of 2501 km2 [18].

2.2 Selection of households and livestock

Prior visits to the communities during the feasibility study and supports by the 
extension and veterinary workers’ meetings were organized with local authorities 
such as chiefs, smallholder farmers and livestock associations. A list of farm-
ers keeping livestock (having goats or cattle or both) from each community was 
compiled for follow-up. In the process, the aim and purpose of the research project 
were disseminated to create interest and develop an interpersonal relationship with 
farmers. A total of ninety (90) smallholder farmers were selected based on their 
willingness to participate and across the municipality. These farmers engaged in a 
mixed system of farming. The crop production system is divided into two: Irrigation 
and garden farming system. Each household has allocated a portion of an irrigated 
plot which is part of the community irrigation scheme. The garden plot is the 
individual cultivated land around the settlement.

2.3 Research procedure

2.3.1 Survey

A survey was conducted to explore the existing chains and potential value for 
goats and cattle towards the gross socioeconomic value in Umsinga, and its oppor-
tunities for increasing the impact. Data were collected through personal engage-
ment of selected livestock farmers using pre-tested questionnaires and by direct 
observation of livestock management practices, feeding systems and feed samples. 
The questionnaire was conducted from February to April 2017. The questionnaire 
was translated into the local language (IsiZulu) for a proper understanding of the 
concept.

2.3.2 Data collection

Data collection was divided into three categories: (1) Livestock production 
growth by the gender ownership. Number of livestock (goats and cattle) was 
recorded over a period of 12 months (May 2017–April 2018). During this time, 
production, mortality was recorded based by the gender ownership. (2) Livestock 
management routine by the gender ownership. This session recoded basic infor-
mation of daily management routine of farmers such as feeding, farming system 
and animal health care. (3) Livestock usage by the gender ownership. This section 
investigates main reason for rearing livestock such as cultural prestige, income, milk 
and beef production and also identifying main tool for livestock increase (buying, 
production or gifts).

2.3.3 Focused group discussion

A total of 90 households were selected across the municipality. The aim of the 
discussion was to evaluate the cultural view, communal management practices, 
and identify available marketing opportunities of goats and cattle. Focus group 
discussion (FGD) was organized within each community using their local livestock 
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between 550 and 2000 mm per annum over a landscape ranging up to altitude 
3500 m above the sea level. Its temperature varies from the hot subtropical areas of 
north-eastern KwaZulu-Natal to the western parts where winter frost is a regular 
occurrence and snow is experienced from time to time [5]. It has a total landscape 
of 2501 km2 [18].

2.2 Selection of households and livestock

Prior visits to the communities during the feasibility study and supports by the 
extension and veterinary workers’ meetings were organized with local authorities 
such as chiefs, smallholder farmers and livestock associations. A list of farm-
ers keeping livestock (having goats or cattle or both) from each community was 
compiled for follow-up. In the process, the aim and purpose of the research project 
were disseminated to create interest and develop an interpersonal relationship with 
farmers. A total of ninety (90) smallholder farmers were selected based on their 
willingness to participate and across the municipality. These farmers engaged in a 
mixed system of farming. The crop production system is divided into two: Irrigation 
and garden farming system. Each household has allocated a portion of an irrigated 
plot which is part of the community irrigation scheme. The garden plot is the 
individual cultivated land around the settlement.

2.3 Research procedure

2.3.1 Survey

A survey was conducted to explore the existing chains and potential value for 
goats and cattle towards the gross socioeconomic value in Umsinga, and its oppor-
tunities for increasing the impact. Data were collected through personal engage-
ment of selected livestock farmers using pre-tested questionnaires and by direct 
observation of livestock management practices, feeding systems and feed samples. 
The questionnaire was conducted from February to April 2017. The questionnaire 
was translated into the local language (IsiZulu) for a proper understanding of the 
concept.

2.3.2 Data collection

Data collection was divided into three categories: (1) Livestock production 
growth by the gender ownership. Number of livestock (goats and cattle) was 
recorded over a period of 12 months (May 2017–April 2018). During this time, 
production, mortality was recorded based by the gender ownership. (2) Livestock 
management routine by the gender ownership. This session recoded basic infor-
mation of daily management routine of farmers such as feeding, farming system 
and animal health care. (3) Livestock usage by the gender ownership. This section 
investigates main reason for rearing livestock such as cultural prestige, income, milk 
and beef production and also identifying main tool for livestock increase (buying, 
production or gifts).

2.3.3 Focused group discussion

A total of 90 households were selected across the municipality. The aim of the 
discussion was to evaluate the cultural view, communal management practices, 
and identify available marketing opportunities of goats and cattle. Focus group 
discussion (FGD) was organized within each community using their local livestock 
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association groups. These local groups were formed within the community and 
they hold weekly meetings for a year. The local groups were in charge of dipping-
tanks within the communities and ensure equal access to all livestock farmers. 
Data collected through FGD helped to verify data obtained through questionnaire 
interviews. It helped to identify the communal livestock management practices 
and community views about livestock. It also created an opportunity to discuss 
livestock health issues such as diseases in the area, malnutrition (feeding manage-
ment), purpose for keeping livestock and usage of an irrigation scheme for livestock 
production.

2.4 Statistical analysis

Questionnaire and FGD data were analyzed by frequency procedure of 
Statistical Analytical Software. Livestock population was analyzed by the general 
linear model procedure. Frequency procedure and regression procedure were used 
to determine the annual livestock populations [19]. The statistical model was as 
follows:

  Yij = μ + Gi + eij  (1)

where Yij = dependent variable (livestock numbers over 12 months); μ = overall 
mean; Gi = effect of gender owners and eij = residue error.

3. Results

3.1 Descriptive statistic on livestock production by gender ownership

Majority of homesteads (84%) has goats compared to cattle (69%). The population 
of goats in possession by homesteads was higher compared to other livestock (cattle, 
poultry, and sheep) (Table 1). The gender ratio (male to female) of owners was 2:5, 
while the ratio of the animal population owned by these genders was 4:6 (Table 1).

Livestock Communities Gender of owners Animal population owned by

Male Female Male Female

Goats Madulaneni 16 9 273 200

Ntanyana 21 3 411 12

Nxamalala 17 10 793 108

Total 54 22 1477 320

Ratios (male:female) 2.5 4.6

Cattle Madulaneni 8 10 73 46

Ntanyana 25 3 277 7

Nxamalala 7 8 173 89

Total 40 21 523 142

Ratios (male:female) 1.9 3.6

Table 1. 
Distribution of livestock ownership among the sampled population across the communities.
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The ratio of gender ownership (male:female) for cattle is 2.9 households, but 
the ratio of the population of cattle owned is 3.6 respective (Table 1 ). The average 
populations of cattle per male owner and per female owner were 13 and 7, respec-
tively. Females do not like keeping cattle because of the attention demanded in 
cattle management, such as herding [20]. There was an increase in cattle population 
among the male owners while it decreases among the female owners (Table 2). This 
was because the male receives cattle gifts as part of cultural and ceremonies.

3.2 Socioeconomic impacts

Most of the population sampled was rearing livestock for prestige (FGD). 
The cultural understanding and set up in the community give regards and honor 
livestock farmers based on the number of livestock, especially goats and cattle 
possessed by individual farmers. This agreed with the findings made by [6]. Census 
agricultural household (2013) reporting that 41.9% of agricultural household in 
KwaZulu-Natal are livestock farmers and 24.6% of agricultural households practice 
mixed farming.

3.3  Ownership by the gender, cultural beliefs and management practices on 
livestock production

The system of livestock husbandry at Umsinga is casual and cultural, and is not 
an organized activity because of the following reasons:

More male than female owners use modern medicine to cure goats (P < 0.0001; 
Table 3). Among the population sampled, 4 and 10% of female and male owner 
respectively, uses traditional medicine and engages in dipping practices. The 
percentages of male and female owners using modern medicine were 57 and 19%, 
respectively (Table 3). Vaccination program for livestock is poor and the cultural 
medicinal routine treatment is not better. It was discovered during the focus group 
discussion that a majority of farmers cannot identify or prevent in advance against 
infections that come with changes in season in these communities; thereby expos-
ing livestock to seasonal diseases. Farmers only call for veterinary treatment when 
a disease outbreak has struck the kraal. As a result of delayed treatment, there is a 
high rate of mortality across seasons. Male owners have more financial funds for 
modern treatment than female owners.

About 32% male and 9% of female owners buy feed and feed crop residues 
(Table 3). There is a high proportion of male than female headed households use 
dryland crop production (Chi-square 4.7744, P < 0.05, Table 3). Questionnaire 
results indicated that farmers had little, or no supplementary feed offered to 
livestock. Animals only depend on feed found on communal grazing lands, which 

Year (N) Gender RSME P value

Female Male

Goats 2012 (n) 11.7 ± 11.85 (23) 20.6 ± 58.25 (43) 47.7960 0.4044

2013 (N) 10.3 ± 13.05 (22) 25.0 ± 64.47 (54) 52.8919 0.2132

Cattle 2012 (n) 4.6 ± 8.87 (20) 8.9 ± 11.16 (29) 10.4351 0.0676

2013 (N) 6.0 ± 12.57 (21) 7.5 ± −13.73 (41) 13.3453 0.6037

Table 2. 
Mean of livestock numbers for different genders in Umsinga over the period of 2 years.
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tively. Females do not like keeping cattle because of the attention demanded in 
cattle management, such as herding [20]. There was an increase in cattle population 
among the male owners while it decreases among the female owners (Table 2). This 
was because the male receives cattle gifts as part of cultural and ceremonies.

3.2 Socioeconomic impacts

Most of the population sampled was rearing livestock for prestige (FGD). 
The cultural understanding and set up in the community give regards and honor 
livestock farmers based on the number of livestock, especially goats and cattle 
possessed by individual farmers. This agreed with the findings made by [6]. Census 
agricultural household (2013) reporting that 41.9% of agricultural household in 
KwaZulu-Natal are livestock farmers and 24.6% of agricultural households practice 
mixed farming.

3.3  Ownership by the gender, cultural beliefs and management practices on 
livestock production

The system of livestock husbandry at Umsinga is casual and cultural, and is not 
an organized activity because of the following reasons:

More male than female owners use modern medicine to cure goats (P < 0.0001; 
Table 3). Among the population sampled, 4 and 10% of female and male owner 
respectively, uses traditional medicine and engages in dipping practices. The 
percentages of male and female owners using modern medicine were 57 and 19%, 
respectively (Table 3). Vaccination program for livestock is poor and the cultural 
medicinal routine treatment is not better. It was discovered during the focus group 
discussion that a majority of farmers cannot identify or prevent in advance against 
infections that come with changes in season in these communities; thereby expos-
ing livestock to seasonal diseases. Farmers only call for veterinary treatment when 
a disease outbreak has struck the kraal. As a result of delayed treatment, there is a 
high rate of mortality across seasons. Male owners have more financial funds for 
modern treatment than female owners.

About 32% male and 9% of female owners buy feed and feed crop residues 
(Table 3). There is a high proportion of male than female headed households use 
dryland crop production (Chi-square 4.7744, P < 0.05, Table 3). Questionnaire 
results indicated that farmers had little, or no supplementary feed offered to 
livestock. Animals only depend on feed found on communal grazing lands, which 
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Regional Development in Africa

188

are totally dried and insufficient during winter grazing (sweet veld). Other stand-
ing forages are sour veld grasses (low nutrient grasses that can withstand dry 
season); therefore, animals struggled in search of food. For example, data showed 
that livestock is not allowed to graze on irrigated farming plots but are allowed on 
homestead gardens of individual farmers.

Almost 46.67% of male owners’ and 24.44% of female owners practice irrigated 
farming, but only 8.89% (both genders) fed crop residues from the farm to livestock 
(Table 3). Nearly 23 and 7% of male and female owners dip livestock and have 
homestead gardens (Table 3). Farmers do not allow livestock to graze on irrigating 
farming plots and very few release livestock to graze on homestead gardens (after 
harvesting). Therefore, livestock is only allowed access to maize-stover when it was 
planted in home gardens.

It’s also revealed in Table 4 below, how the gender of owners across the com-
munities affects interest in livestock and how it met specific purposes across 
communities. Goats are a major source of income among other goat purposes across 
these communities with fewer females than males benefiting (Chi-square 7.9537, 
P < 0.001, Table 4). The male owner (45.56%) recognized goat production to this 
effect, compared to female ownership (13.33%). Other uses of goats are as follows: 
goats’ cultural purposes (54.45%), goat’s meat (51.11%), goats’ prestige (36.67%), 
and goats’ milk (4.44%; Table 4). Umsinga farmers reared goats for social and cul-
tural purposes than economic interest. Less than 4.44% of the population surveyed 
indicated that they milk goats, but not regularly. Whenever this milking is done, is 
for the head of the family only.

There are quite a few differences in the use of goat. For instance, female perspec-
tive goes for meat, prestige and cultural purposes (18.90, 16.67 and 15.56%, respec-
tively), while male perspectives go for income, meat and cultural (45.56, 32.22 and 
33.78%), respectively (Table 4). The cultural purpose is common and higher in 
male owners than female. It is a pointer to the fact that cultural purposes prevail 
above all other benefits to these owners. This agreed with the study made by [21–23] 
that African farmers have specific reasons or purposes for rearing livestock.

Only a small proportion of female (2.22%) and a reasonable proportion of male 
(25.56%) owners buy feed to supplement cattle feeding during the winter season 
(Chi-square 10.72, P < 0.001, Table 5), while 2.22 and 10.0% of female and male 
owners’ gives crop residues. About 70 and 3.33% of owners treat their cattle with 

Management routine Female (%) Male (%) Chi-square P value

No Yes No Yes

Dry land crop production 32.22 2.22 48.89 16.67 4.7744 *

Homestead garden 31.11 3.33 62.22 3.33 0.657 NS

Irrigation farming 10.00 24.44 18.89 46.67 0.0005 NS

Goats (traditional medicine) 30.00 4.44 55.56 10.00 0.0909 NS

Goats (modern medicine) 15.56 18.89 8.89 56.67 10.989 **

Goats (dipping) 30.00 4.44 46.67 18.89 2.8757 NS

Goats (buying fed) 26.67 7.78 41.11 24.44 2.0128 NS

Goats (crop residues) 32.22 2.22 58.89 6.67 0.3469 NS

*Significant (P <0.05); **Significant (P <0.005); NSNon-Significant (P>0.05).

Table 3. 
Variation in goats’ management routine as affected by gender.
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the modern and traditional medicine respectively, while 70% take their cattle for 
dipping. FGD indicated that the farmers do not have management practices of buy-
ing grass (Lucerne hay) to support cattle nutritionally.

Only 25.56% of male owners buy feed perhaps because of their financial capa-
bility. Financial handicap owners were also a factor affecting modern medical 
treatment of cattle. Dipping treatment is free and the reagent use is provided by the 
Department of Agriculture and Environmental Affairs, many owners prefer dipping 
to traditional medicine. Similar proportions of male and female used cattle for meat 
(total 32.22%), cultural purposes (total 30.0%), rear cattle for income (total 45.55%) 
and cultural prestige (total 21.11%), and keep cattle for income (total 43.55%).

Female (%) Male (%) Chi-square P value

No Yes No Yes

Goat purposes Goats income 21.11 13.33 20.00 45.56 7.9537 **

Goats meat 15.56 18.89 33.33 32.22 0.263 NS

Goats milk 32.22 2.22 63.33 2.22 0.4486 NS

Goats cultural purposes 17.78 16.67 27.78 37.78 0.6996 NS

Goats prestige 18.89 15.56 44.44 21.11 1.4694 NS

Goats increase Goats buying 33.33 1.11 61.11 4.44 0.4892 NS

Goats reproduction 25.56 8.89 27.78 37.78 8.2677 **

Goats gifts 32.22 2.22 58.89 6.67 0.3469 NS

*Significant (P <0.05); **Significant (P <0.005); NSNon-Significant (P>0.05).

Table 4. 
Uses of livestock (goats) as affected by the gender of owners.

Cattle Female (%) Male (%) Chi-square P value

No Yes No Yes

Health routine Cattle (traditional medicine) 33.33 1.11 63.33 2.22 0.0017 NS

Cattle (modern medicine) 11.11 23.33 18.89 46.67 0.1148 NS

Cattle (dipping) 11.11 23.33 18.89 46.67 0.1148 NS

Cattle (buying fed) 32.22 2.22 40.00 25.56 10.7200 **

Cattle (crop residues) 32.22 2.22 55.56 10.00 1.4678 NS

Cattle purposes Cattle income 21.11 13.33 33.33 32.22 0.8935 NS

Cattle meat 20.00 14.44 47.78 17.78 2.0429 NS

Cattle milk 32.22 2.22 63.33 2.22 0.4486 NS

Cattle cultural purposes 20.00 14.44 50.00 15.56 3.2078 NS

Cattle prestige 22.22 12.22 55.67 8.89 5.8655 *

Cattle increases Cattle buying 32.22 2.22 61.11 4.44 0.0035 NS

Cattle reproduction 27.78 6.67 41.11 24.44 3.0495 NS

Cattle gifts 32.22 2.22 56.67 8.89 1.0395 NS

*Significant (P <0.05); **Significant (P <0.005); NSNon-Significant (P>0.05).

Table 5. 
Management and uses of livestock as affected by the gender of owners.
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tively), while male perspectives go for income, meat and cultural (45.56, 32.22 and 
33.78%), respectively (Table 4). The cultural purpose is common and higher in 
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the modern and traditional medicine respectively, while 70% take their cattle for 
dipping. FGD indicated that the farmers do not have management practices of buy-
ing grass (Lucerne hay) to support cattle nutritionally.

Only 25.56% of male owners buy feed perhaps because of their financial capa-
bility. Financial handicap owners were also a factor affecting modern medical 
treatment of cattle. Dipping treatment is free and the reagent use is provided by the 
Department of Agriculture and Environmental Affairs, many owners prefer dipping 
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4. Discussion

4.1 Livestock production as influenced by the gender of owners

There was a decrease in goats’ population among female owners over 12 months 
(1.4) while it increases among the male owners (5.6) (Table 2). The disparity in 
the population of goats owned is very wide compared to the gender of owners. 
This is due to some biased gender factors which had favored the men such as (a) 
cultural position of men. Men are regarded as heads of households and have a final 
decision on livestock. (b) Men are more traditionally inclined and are not easily 
deviated from cultural beliefs and practices. Men in these communities appreciate 
goat because it is widely accepted for cultural ceremonies like ancestral worship, 
a minor part of the lobola and special family community occasions (FGD). Goats 
are used to pay sexual harassment penalty and minor community fine [24]. These 
agreed with the findings of the focus group discussion. (c) The average population 
of goats per men ownership was 27 goats per ownership. It was discovered from the 
focus group discussion that men tend to keep goats as prestige in the municipality. 
The average population of goats per female owners is 22; this is because few goats 
owned by females was possessed at old age (i.e. eldest in the family) or when their 
husbands are late. Therefore, before female owners reach the disadvantage stage 
(either old age or widowhood) which gives them an edge and the right of ownership 
in the household. The government can encourage women livestock owners through 
projects/policies and programs. This cultural trait in IsiZulu is similar to Xhosa 
culture of South Africa, where livestock ownership (cattle) is concentrated entirely 
in the male hands [25].

Culture in South Africa is similar to that of Southern Tanzania as reported 
by [26], that woman cannot claim ownership of cattle and goats. In the case of a 
married woman who had an ownership contract of cattle and goats, the animals 
still belong to the man, even after divorce [26]. More opportunity was given to 
women in Zimbabwe, where women have control over milking, processing and 
marketing of milk but cannot influence other decisions such as breeding, feeding 
and slaughtering [27]. Women are only allowed to own poultry and small ruminants 
in Botswana [28]. This agreed with the reported by the Food and Agricultural 
Organization [29] that poultry keeping is largely the responsibility of women in 
Africa. Furthermore, projects to improve poultry productions were often seemed 
like a way to reach poor rural women [8]. This painted a picture that cultural behav-
ior in Africa has shifted poultry farming to women.

This cultural practice agreed with [29, 30] findings in Niger, where the man 
takes control of all livestock used as part of dowry after the marriage. Nuer 
Society of Sudan does not permit women to own cattle and goats at all as part of 
their cultural practices, but they have the responsibility for grazing these animals 
[31]. However, this practice is contrary to the animal husbandry system in Pakis 
where women have the full ownership control over livestock brought as part of 
their dowry [32]. Also in Malawi, where women are head of households, they have 
a total influence on the livestock they process [33]. Studies showed that livestock 
ownership between genders is becoming an equity in Africa; Zimbabwe and 
Mozambique [27], Botswana [28], Namibia [34], Malawi [33], Nigeria [35], Kenya 
[36], Uganda [36].

In stipulations of the population of livestock across communities, goats had the 
highest population, followed by cattle while poultry and sheep were the smallest 
populations sampled. The highest population of goats is because goats are slaugh-
tered for more cultural functions by Nguni people. So many households tend to 
rear more goats and cattle than other animals. Cattle were the second highest in the 
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livestock population because it’s another livestock that is mostly used for cultural 
functions. Cattle are used for lobola package during “marriage negotiation” in 
preparation for the cultural wedding. Male owners have more goat and cattle than 
female owners because they are financially constrained to avoid cattle “thus goats 
are poor men’s cow” (Table 1). Due to the environmental and nutritional stress 
of livestock during the dry season, small-holder farmers in the study site found it 
easier to manage goats than cattle. Goats are owned by many because (1) it is more 
affordable than cattle, (2) it can survive harsh environmental conditions, (3) it is 
a mixed feeder, especially during dry seasons when grasses lose nutrients, and it 
switches to browsing.

4.2 Socioeconomic benefits

Apart from the cultural benefit, there are also economic benefits. Many livestock 
farmers have an economic gain from livestock production. This is by individuals 
selling livestock to friends and butchers. Most times this is done when such an indi-
vidual farmer is in financial need. Furthermore, Focus Group Discussion revealed 
that goats play an important role within the cultural activities; goat slaughtering is 
forbidden unless the head of the household gives contrary instructions. Livestock 
(cattle) is also used as cultural gifts (Lobola) to each other (FGD). Lobola is a 
cultural bride’s gift from the groom’s family parked together with bride price paid to 
the bride’s family.

Livestock plays a major role in the bride’s price ceremony is not complete with-
out the cattle gift. The most important recognized socioeconomic benefit of goats 
is the usage in ancestral worship (FGD) which is an inherited cultural practice and 
belief among IsiZulu ethnic group of South Africa. This practice had been sustained 
alongside with this cultural practice; farmers keep or sell hide of goats and cattle. 
The hide is used as a pelt for sitting or designed as a cultural dress of IsiZulu people. 
This justified the impact of livestock to mankind apart from companionship, 
income, hide and skin, reported by [37]. It promotes inter-social relationship and 
serves as a means of legal local bills in communities. It also agreed with livestock 
impacts in Botswana reported by [38] that it is an important household asset in pro-
viding security, money, food, cultural and social identity, draught power, skin, hide 
and medium of exchange. World Bank [30] also reported that livestock production 
is a very important socioeconomic activity. Therefore, cattle and goats have not lost 
their socioeconomic benefits in the IsiZulu culture.

4.3 Effect of gender ownership, cultural beliefs and management practices on 
livestock production.

4.3.1 Goat productivity

The distribution of small ruminants in South Africa is not even and numbers 
tend to be higher in dry areas [5]. Flock sizes, especially are larger in dry than in 
humid areas [39]. Goats are reared among the IsiZulu tribe mainly for four major 
benefits, namely: meat, milk, skin and wool in this order of importance [40]. The 
majority of small ruminants are owned by individuals or families in community 
areas. Majority of farmers practice mixed farming which includes large variations 
of annual crops (maize, vegetables) and livestock (swine, poultry small and large 
ruminants) [8].

Annual crops like maize, vegetables (spinach, cucumber) and livestock like 
poultry, swine, small and large ruminant animals (FGD). All respondents (small-
holder farmers) engaged in free-range systems of farming and graze on communal 
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4. Discussion
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lands. Due to high rates of tick infestation, farmers through their groups and 
associations established dip-tanks within the community as a means of control.

No good flock management is practiced for a frivolous reason; farmers only 
rear for social purposes. FGD recorded that farmers practiced similar livestock 
farming system which has become a cultural norm in the area. It is a system 
whereby farmers have limited contribution (input and almost no feed) to the 
production. The only consistent management routine in goat rearing is the 
administration of modern medicine. Farmers find it easy to spray, drench, rub 
and inject goats.

It was observed that farmers have poor housing and tethering of livestock. A 
rural livestock farming system by both genders are the same but it affects livestock 
productivity because of inadequate facilities. This observation agreed with the 
study reported by [40] that small ruminant production in traditional systems 
throughout tropical Africa is fair. Small ruminants are generally recognized for their 
importance and contribution to mankind, especially in the tropics [28]. However, 
Africans who keep small ruminant stock rear it for irrational reasons for meeting 
particular needs and specific objectives of owners [29].

4.3.2 Cattle productivity

Improvement in cattle feeding through supplementation with additional 
feed source (such as silage and hay) will contribute greatly to cattle production. 
Observations during forage sampling at different seasons showed that cattle 
struggle to fed (graze) on communal pasture during the dry and early wet 
season because communal grazing lands are fully mature. It was noted during 
the focus group discussion, that Umsinga farmers treat cattle as livestock that do 
not need much attention and adequate management routine. Umsinga farmers 
believed that cattle have the ability to serve as draught animals and it is also a 
major factor in the opening up of arable areas, especially in places with heavy 
soils [41].

Large families during festive period do slaughter cattle for meat purposes as 
indicated from the focus group discussion and for cultural ceremonies. Apart from 
cattle being a source of income, the skin is culturally used for mat, decoration and 
clothing among the IsiZulu tribe. Another attribute of cattle farming in Umsinga 
communities is that the number of cattle herd is a form of prestige within the com-
munity. This has drawn the interest of many owners into the farming system. Cattle 
are rarely milked.

5. Conclusion

Livestock gender ownership has a great influence on goats and cattle productiv-
ity in Umsinga Municipality. Gender differences based on the cultural views, pur-
poses and norms are affecting the commercialization of goats and cattle. The input 
of ownership by gender also made a difference in livestock productivity. Financial 
constraints and labor required for livestock management routines is also a barrier to 
production. By way of commendation, from all observations and surveys, a change 
of perspective will bring a positive change to livestock production in Umsinga 
community. Empowerment program towards the maximum profit of livestock 
production, especially as a source of income will change the socioeconomic and 
developments in the Municipality. This will encourage farmers to improve manage-
ment practices, adequate health program and good breeding selection. Second, 
proper establishment and management of cultivated pastures specific for livestock 
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and water availability will greatly influence the production performance of live-
stock. Third, livestock farmers should be educated in forage conservation methods 
such as silage, hay and other management practices. Since most farmers are practic-
ing mixed farming, it is easier to prepare and store hay from crop residue. Fourth, 
training to observe symptoms of common diseases and how to prevent should be 
created among farmers.

5.1 Implications of this study

This study shows that continuity in cultural believes and management practices 
poses no future for agriculture growth and commercialization of livestock in South 
Africa. As culturally belief, the impact of gender ownership on livestock is another 
factor limiting female ownership in livestock farming. Though cultural practices 
cannot totally eradicate or change but farmers mind set can be influence to towards 
agricultural growth and sustainability. Also, initiating livestock farming as a source 
of income will improve socioeconomic livelihood of rural farmers.
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Chapter 12

A Gender Analysis of the
Determinants of Youth
Unemployment in Côte d’Ivoire
Ibrahima Sy and Akrassi Kouakou Evrard Kouame

Abstract

The purpose of this article is to improve knowledge and understanding of the
determinants of unemployment duration by gender in Côte d’Ivoire. One of the
central questions on this issue is to what extent the personal characteristics of
jobseekers affect their exit from unemployment. In this sense, we apply a propor-
tional risk model with heterogeneity correction of Weibull (2004), applied to data
from the Household Employment Survey in Côte d’Ivoire (EEMCI) that was
conducted in 2012 by AGEPE. The results of the study reveal that young men are
much more likely to exit unemployment than young women. Even if the results
show a negative relationship between high level of education and unemployment,
the high representation of women on the unemployment rate remains attributable
to their very low level of education and the weight of tradition relegating the role of
the woman, as a matter of priority, to housework.

Keywords: long-term unemployment, young women, duration models,
Côte d’Ivoire

1. Introduction

Cited as an example for its economic prosperity and its political stability at the
beginning of independence until the end of the 1970s, Côte d’Ivoire experienced
from 1980 a succession of events that will slow down its economic growth.

Political instability in the country since the late 1990s, which peaked with the
post-election crisis of 2011, continues to leave a legacy, including youth unemploy-
ment. The latter has reached disconcerting proportions in a context of widespread
poverty.

If the unemployment rate recorded in 2012, in Côte d’Ivoire, according to
international criteria is 8.2%, this figure is revised upwards by the Ivorian govern-
ment that broadens the criteria taking into account the realities of the country. This
rate would be close to 25%. The unemployed would then be about 6.5 million
people, a figure close to the 7 million announced in 2014 by the ILO (International
Labor Office). Despite its predominantly young population and average economic
growth of 9% per year since 2012, the labor market is characterized by increased
long-term unemployment. Household Living Standards Surveys (ENVs) report an
average duration of unemployment of 55 months, 53 months and 46.7 months
respectively in 1998, 2002 and 2008. In addition, employment survey reports
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average duration of unemployment of 55 months, 53 months and 46.7 months
respectively in 1998, 2002 and 2008. In addition, employment survey reports
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[1, 2]1 note that the unemployed, looking for a job, are respectively 67.8 months and
47.7 months on average, or about 4 years. Almost 76% of the unemployed are long-
term unemployed.

Long-term unemployment, especially for first-time job seekers, mainly affects
young people. In 2012, their unemployment duration was 58.9 months, just under 5
years. According to gender, young women leave unemployment after a period of
5.12 years against 4.16 years for young men. Among first-time claimants, they take 7
months more than young men to find a job. These figures show the lack of job
opportunities for young people, on the one hand, and on the other hand, the
difficulties young women face in entering the labor market.

Nevertheless, several measures in the fight against unemployment have been
implemented. These measures began in 1985 with the implementation of the return
to land policy. This failed because of its inconsistency with the theory of develop-
ment as developed by Harris and Todaro [3]. The surplus of the rural labor force
tends to migrate to the cities to feed the industrial labor force, hence the increased
unemployment in urban areas.

In 1991, the Hiring Assistance Program was initiated to support young gradu-
ates, especially in urban areas, in order to inhibit the effect of previous initiatives. In
the same period, the Absorption Program for Out-of-School Young People (PAJD)
was launched to provide support to out-of-school youth. Other initiatives have been
undertaken whose aim is to fight against unemployment, insecurity, poverty and
exclusion by promoting the integration of young people. We can mention among
others, the programs conducted by the Youth Employment Agency (AEJ) ex-
Agency Study and Promotion of Employment (AGEPE) [2, 4]: the Employment

Woman Man Ensemble

Age group 14–24 years old 12.00 7.71 9.65

25–35 years old 12.41 10.02 12.04

36 years old and + 5.54 3.71 4.43

Middle of residence Abidjan 23.02 16.56 19.50

Other urban 13.83 8.22 10.70

Rural 4.95 2.73 3.72

Level of education No 5.97 2.72 4.39

Primary 12.82 5.36 8.60

Secondary 21.24 12.51 15.24

Superior 40.34 19.57 24.76

Marital status Single 16.07 11.27 13.10

Married 8.23 3.47 5.67

Widower/divorced 5.65 2.51 4.70

Global 10.34 6.5 8.2

Source: Authors' calculations based on 2012 AGEPE data.

Table 1.
Youth unemployment rate by gender in Côte d'Ivoire (in%).

1 ENSETE: Enquête nationale sur la situation de l’emploi et du travail des enfants [2].
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Assistance Program (EAP); project to support the economic treatment of unem-
ployment (PATEC); Special Program for the Integration of Women (PSIF). In
addition, the priority areas of youth employment in the National Development Plan
(PND 12–15, 16–20) show the political will to provide sustainable solutions to youth
unemployment.

However, these efforts have not been successful. The relatively high unemploy-
ment rate in 2012 hides disparities in terms of place of residence, age, sex and level
of education. Unemployment is higher in urban areas and affects many more young
people (85% of the unemployed) and especially graduates. In Abidjan, the economic
capital, for example, the unemployment rate of the labor force was 19.5, while the
unemployment rate of 14-–24-year-olds was 9.65% against 12.04% for 25–35 years
(see Table 1 in the appendix).

Therefore, it seems logical for Côte d’Ivoire that the implementation of appro-
priate policies in favor of the reduction of unemployment requires a better under-
standing of the factors likely to influence the occurrence of the phenomenon,
particularly with regard to its duration. This work is part of this perspective. It tries
to highlight the factors determining the duration of youth unemployment in Côte
d’Ivoire by gender.

Section 2 describes the various works done in this direction. Section 3 presents
the methodological approach used. The resulting econometric results and analyzes
are presented in Section 4.

2. The teachings of the literature review

Long-term unemployment, or the persistence of unemployment, reflects what
economists call the hysteresis effects of unemployment. The study of the length and
frequency of unemployment is now central to the analysis of the functioning of the
labor market. It is indeed a cross-cutting theme that can be found in different
theories of nature. Foremost among these are job search approaches [5–8], matching
models, efficiency wages and labor market segmentation approaches [9, 10]. The
relevance of this topic mobilizes several researchers to look at a microeconomic
level. Many studies have tried to assess the explanatory factors of the phenomenon,
for example, by studying the effects of individual characteristics (demographic,
socio-economic and seniority unemployed), the economic situation, the rules of
unemployment compensation (conditions of access, replacement rates and duration
of compensation) and labor flows in the labor market [11], which are the key
empirical facts that require a revision of the paradigm Walrassian [12]. This theo-
retical revision presupposes a rigorous description of the phenomenon and began
with the work of Lancaster [13]. Their first estimates were made directly on the
duration of unemployment or on the instantaneous rate of out of unemployment by
postulating most often a particular specification. This type of study was gradually
replaced by a structural approach explicitly modeling individual behaviors and
based on “job search” models [14–20]. Most of these studies focused on the United
States in view of the availability of data.

In France, work on this theme started a little later. A first group of works
[21, 22] focused the analysis on the duration of youth unemployment by taking as
a frame of reference the job search model. A second group of works [23] then
studied, without direct reference to the microeconomic theory, unemployed
seniority.

As a result of this work, several studies enriching the understanding of the
duration of unemployment have developed in developed countries with various
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based on “job search” models [14–20]. Most of these studies focused on the United
States in view of the availability of data.

In France, work on this theme started a little later. A first group of works
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a frame of reference the job search model. A second group of works [23] then
studied, without direct reference to the microeconomic theory, unemployed
seniority.
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conclusions. Fougère [24] highlights the individual characteristics on which
employers base their hiring selection strategies, particularly in periods of high
unemployment in the case of France. His study is devoted to the influence of the
economic situation on the individual durations of unemployment. The individual
characteristics enumerated in his study are demographic (sex, age, nationality and
family status) and socio-economic (initial training, qualification and previous
career path). In the same vein, Bonnal and Fougère [25] reached the same conclu-
sions with the integration of a new socio-economic variable (socioprofessional
category of the individual). The work of Joutard and Werquin [26] enriches the
understanding by including in the analysis of the individual determinants of dura-
tion the distinction between the exit of unemployment on a precarious job and that
on a stable job. The results highlight the difference between individual factors and
work experience according to the type of job found (stable or precarious). The work
of Bourdet and Persson [27], based on a comparative analysis between France and
Sweden, emphasizes the need to put in place appropriate policies to absorb youth
unemployment fairly quickly. According to this study, the employment policy for
young people became permanent in France while it was able to return to Sweden at
its level of fifteen years ago (affecting about 4% of the young working population).
According to him, this situation is due to the fact that in France the measures were
taken late.

The growth and persistence of unemployment are worrying because of the
change in its physiognomy, which highlights the duality between graduates and
non-graduates [28] and the issue of the exit from unemployment with unemployed
seniority [29]. The work of Lê et al. [30] leads to an increase in the long-term
unemployment rate between 2008 and 2013 among the most fragile asset categories:
workers, employees, young people, people without diplomas, single parents,
inhabitants of sensitive urban areas and immigrants. In 2013, for example, people
without a diploma have a long-term unemployment risk that is twice as high as
those with a level of 2 years or more.

On the other hand, other studies have pointed out that the effect of time spent
on unemployment on the risk of leaving unemployment is explained by the hetero-
geneous nature of the cohorts of entries into unemployment. According to Di Paola
and Moullet [31], the non-taking into account of the heterogeneity existing between
individuals leads to a negative temporal dependence of the risk of exit from unem-
ployment. This phenomenon of negative time dependence of risk also underlined
by Heckman and Singer [14] is better known under the name of “movers-stayers.”
It shows the importance of controlling individual heterogeneity in understanding
the phenomenon.

Some studies on long-term unemployment have been observed in Africa. The
first study is done by Lachaud [32]. According to this author, the mode of access
to the labor market seems to be a major determinant of situations of social
exclusion, and the influence of this factor goes far beyond what could be called
the inherent “logical exclusion” of the destabilization of African economies.
Guessan [33] indicates that Ivorian unemployed people in Côte d’Ivoire are less
active in job search than non-Ivorian unemployed people and are more competi-
tive. In addition, the study points out that the unemployment rate and the density
of the municipality of residence of the unemployed influence the intensity of the
job search and the choice of job search methods. Chort et al. [34] conclude for
Senegal that apprenticeship is a decisive factor in entry into the labor market,
based on the competing risk-entry duration models. By comparing the trajecto-
ries of former apprentices with those of non-apprentices, they conclude that the
role of entry to apprenticeship is important for subsequent social and occupa-
tional integration.
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While in Côte d’Ivoire, the high rate of unemployment may be attributable, on
the one hand, to the inadequacy of jobs in the modern sector2 and, on the other
hand, to the fact that a large proportion of those wishing to work are not seeking a
job, and the duration of unemployment can be explained by other additional
parameters related to the personal characteristics of the individual. To our knowl-
edge, no study has addressed the determinants of the duration of unemployment
duration by integrating an econometric analysis for the case of Côte d’Ivoire. In
view of the above, we will attempt to conduct this study based on the AGPEE
literature and data in 2012.

3. Methodology and data source

Our econometric study of the links between the individual characteristics of
young people and the duration of unemployment joins the paradigm of the demand
for labor [35].3 The heterogeneity of individual characteristics makes it possible to
assess the correlation existing between jobseekers and the difficulty of getting out of
unemployment. From a methodological point of view, our analysis is enriched by
the integration of a certain number of explanatory variables.

3.1 Econometric model of duration

The objective being to estimate the probability of a young person finding a job
according to the number of months spent unemployed, several econometric models
could be useful: for example, a probit or a Tobit. The use of a duration model
essentially resides in the fact that it allows to keep in the sample individuals still
unemployed at the time of the survey. This type of model is necessary, especially to
take into account the censored unemployment episodes. One of the difficulties
encountered with the estimation by a duration model is to choose, from all the
possible options, a particular description of the probability distribution of the dura-
tion variable, having implications on the form of the risk function. A common
prediction of empirically observed unemployment durations is that they are char-
acterized by a negative time dependence,4 leading to the rejection of constant
random functions, such as that associated with the exponential model [36]. For this
type of analysis, the Weibull model is the most appropriate. This parametric esti-
mation method is widely used [37, 38] because of, on the one hand, the relatively
simple form of its survival function and, on the other hand, it belongs both to the
family of so-called accelerated life models and so-called proportional hazards models.
In addition, the Weibull model can estimate a monotonous chance increasing,
monotonous decreasing or constant. A first, primarily descriptive, approach to the
durations of our sample using the non-parametric Kaplan-Meier estimator encourages

2 The distribution of jobs in Côte d’Ivoire is divided into three sectors: the modern sector characterized

by modern production technology, a skilled and salaried workforce and compliance with labor

regulations. The informal rural sector is identified by microenterprises often confused with the family
unit, a rudimentary production technique and the non-respect of labor regulations.
3 Mériaux [35] calls the “labor demand paradigm” as a guiding principle of an observational program.

Rather than focusing on the exchange of facts that occur on the market, priority is given to the different

characteristics of each individual that could be an asset or a constraint to the job search.
4 Allowing to estimate the chances that an individual leaves unemployment, or any other state of the

labor market, at a given moment, knowing that he was unemployed until the previous moment (function

of risk).
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us to reject the exponential model (constant randomness) since it results in a
decreasing monotonous distribution of durations, that is to say, a growing chance (see
Figures 1 and 2). Anything that reinforces our choice of a Weibull model.

Let us note: T is the duration of unemployment; T* is the random unemploy-
ment duration of an uncensored individual; c is the censored unemployment dura-
tion of an individual who has still not found a job at the time of the survey and
censored, an indicator variable equal to 1 if the observation is censored and 0
otherwise.

T ¼ c, if censored ¼ 1:

T ¼ T ∗ , otherwise:

(
(1)

In addition, the model assumes that individuals whose unemployment durations
are censored are representatives of all individuals whose unemployment durations

Figure 1.
Survival function by age group (labor force) obtained by non-parametric estimate of Kaplan-Meier. Source:
Authors’ calculations based on 2012 AGEPE data.

Figure 2.
Youth survival function by sex obtained from non-parametric Kaplan-Meier estimation. Source: Authors’
calculations based on 2012 AGEPE data.
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are at least equal to c. If we consider c as a random variable, then c must be
independent of T* after taking into account the other factors explaining the dura-
tion of unemployment. The distribution of probabilities of unemployment duration
T can be specified by the following distribution function:

F tð Þ ¼ Prob T < tð Þ (2)

F(t) then represents the probability that an unemployment duration T lasts less
than t periods. The corresponding density function is:

f tð Þ ¼ dF tð Þ
dt

(3)

By f(t)dt, we then have the probability that the unemployment duration T will
end between t and (t+dt) periods. These functions (distribution and density) make
it possible to determine the survival function S (t) and the function (t) with:

λ tð Þ ¼ lim
Δt!0

Prob t≤T ≤ tþ ΔtjT ≥ tð Þ
Δt

¼ lim
Δt!0

F tþ Δtð Þ � F tð Þ
Δt S tð Þ ¼ f tð Þ

S tð Þ
(4)

Or

λ tð Þ ¼ f tð Þ
S tð Þ ¼

dF tð Þ=dt
S tð Þ ¼ �dS tð Þ=dt

S tð Þ ¼ � dlnS tð Þ
dt

(5)

And so that:

f tð Þ ¼ S tð Þλ tð Þ (6)

Generally, the identification of the factors that affect the probability of exit from
unemployment to employment is analyzed using the risk functions. We subscribe to
this logic. Moreover, Steiner [39] emphasizes that risk functions can be interpreted
as reduced forms of the basic job search model as elaborated by McCall [40].

3.2 Estimation method

The duration models lend themselves to various types of estimation. The
approach chosen for the estimates is the parametric method and, more specifically,
proportional hazard models [41]. Suppose t follows a Weibull distribution, noted:

f tð Þ ¼ λp λtð Þp�1 (7)

where t is an embodiment of T; λ is the risk function and p is a scale parameter.
These parameters (λ and p) can be estimated by the maximum likelihood method.

The formulated likelihood function is the sum of the likelihood functions of
uncensored and censored observations such that:

lnL β, αjdatað Þ ¼
Xn
i¼1

δi
ln ti � X0

iβ

σ
� lnσ

� �
� exp

ln ti � X0
iβ

σ

� ���
(8)
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where σ=1/p; δi=1 for individuals having completed their period of unemploy-
ment; δi=0 for those still unemployed and Xi’ is the vector of the explanatory variables

As specified, the model may suffer from a heterogeneity problem. This problem
can be considered in the duration models as the main result of an incomplete
specification. It is usually due to the fact that the observed process may have started
at different points in the calendar for the different individuals in the sample. To
take into account this heterogeneity, a random element υi summarizing heteroge-
neity not taken into account in the model is introduced in the parametric model5

and the law of duration is rewritten conditionally to this term.
If there is apparently no general theorem in the choice of the distribution of this

term, the most recurrent laws are the Gamma law and the inverse-Gaussian law
(Inverse Gaussian).6 The Gamma distribution is frequently used in this type of
analysis because the value of θ is higher with this specification. Thus, in the case
where υi follows a Gamma distribution of mean 1 and variance θ, the heterogeneity
test is to check if the parameter θ is statistically different from zero.

Data from the study came from the Employment Survey of Households in Côte
d’Ivoire (EEMCI) conducted in 2012 by the Agency for Studies and Promotion of
Employment (AGEPE), a structure under the supervision of the Ministry of
Employment. The purpose of the survey was to update the employment indicators,
with a view to constitute a reference for the evaluation of current initiatives in the
field of employment promotion.

Variables Young man Young woman

Average Standard deviation Average Standard deviation

Marital status

Single 0.519 0.492 0.387 0.487

Married 0.403 0.491 0.598 0.490

Widower/divorced 0.005 0.750 0.151 0.122

Middle of residence

Abidjan 0.190 0.392 0.199 0.400

Other urban 0.226 0.419 0.229 0.420

Rural 0.583 0.493 0.571 0.494

Level of education

No 0.440 0.496 0.574 0.494

Primary 0.276 0.447 0.226 0.442

Secondary 0.223 0.416 0.130 0.335

Superior 0.061 0.240 0.300 0.170

Groupe d’âges

Young 0.350 0.477 0.420 0.493

Young adult 0.651 0.477 0.579 0.493

Source: Authors’ calculations based on 2012 AGEPE data.

Table 2.
Descriptive statistics of model varia.

5 The strictly non-parametric approach of the Kaplan-Meier estimator is robust to this problem.
6 Finding done by Jenkins [42].
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EEMCI provides information on the socio-economic and demographic charac-
teristics of 11,600 households, or 49,590 individuals. Among them, there are 28,875
individuals of working age or 58.23%. The base sample comprises 19,115 individuals
aged 14–35 years. This young population represents 66.20% of people of working
age and is composed as follows: 61.56% of employed persons (11,767 individuals);
7.30% (1394 young people) unemployed and 31.14% inactive (5954 young people).

3.3 Model variables

The dependent variable of the model is the duration of unemployment, contin-
uous variable expressed in months. From the various works cited above and
according to the variables available in the database, we retain these socio-
demographic variables (age, sex, place of residence, marital status and level of
education) as explanatory variables. Each of the variables has several modalities
that are supposed to have different effects on the duration of unemployment (see
Table 2 in the appendix).

It is expected that a married woman would tend to stay in unemployment longer
than an unmarried woman by the presence of a spouse who is able to support the
family. This situation is accentuated when there are dependent children. In addi-
tion, young women living in urban areas should experience longer unemployment
durations. In addition, more educated individuals would be less likely to be in a
state of prolonged unemployment.

4. Econometric results

At the level of the non-parametric approach, a first analysis is made by
distinguishing according to the age group in order to capture the specificities that
could exist between young people and adults. The parametric approach is discussed
later.

4.1 Non-parametric approach

Kaplan-Meier estimators of the non-parametric approach for survival functions
by age group show that adult unemployment durations are generally shorter than
those of youth (see Figure 1). It also appears that the unemployment durations of
young women are longer than those of young men (see Figure 2). Their survival
function above that of young men confirms their difficulties in entering the labor
market.

If we combine the age criterion with that of gender, we can, in relation to the
level of the rates, constitute two groups of young people. The youngest (14–24 years
old), and particularly young women, can be classified as the most group. Young
men over the age of 24 are significantly less exposed to unemployment than those in
the first group.

4.2 Parametric approach

Table 3 (annexed) presents the results of risk function estimates taking into
account the heterogeneity between individuals. It traces the explanatory factors of
the duration of unemployment among young people by sex.

Among the factors that expose workers to long-term unemployment, the ana-
lyses tend to highlight individual characteristics. Among these characteristics, it is
common to distinguish “demographic” individual characteristics (sex, age and
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family situation) and individual socio-economic characteristics (initial education
and level of education) [43].

An examination of the results of the estimates for the entire young population
reveals that young men are more likely to leave unemployment than young women.
The positive significance of the coefficient of this variable confirms those obtained
with the non-parametric approach. Unemployed young women aged 14–24 have
the same characteristics as young men in the same age group, with the difference
that young women enter the labor market earlier. Their greater difficulty in
accessing the labor market may be due to their low level of education and the
weight of tradition relegating the role of women to household chores.

If young people are unemployed longer compared to adults (see Figure 1), the
results highlight particularities within the young population. It should also be noted

Explanatory variables Woman Man Ensemble

Other characteristics

Man – – 1.591 (4.71)***

14–24 years old 1.266 (1.41) 1.190 (1.22) 1.240 (1.99)**

Level of education

No 3.050 (3.36)*** 2.070 (3.42)*** 2.347 (4.69)***

Primary 1.673 (1.57) 1.314 (1.29) 1.438 (0.04)**

Secondary 1.150 (1.45) 0.231 (0.60) 1.144 (0.75)

Middle of residence

Abidjan 0.836 (�0.93)* 1.020 (0.14) 0.950 (�0.44)

Other urban 0.684 (�1.34) 0.908 (�0.63) 0.823 (�1.61)

Rural Ref. Ref. Ref.

Marital status

Single 1.451 (0.73) 1.436 (0.49) 1.150 (0.35)

Married 1.083 (0.016) 1.822 (0.81) 1.169 (0.40)

Widower/divorced Ref. Ref. Ref.

Constante 0.280 (�2.12)** 0.270 (�1.73)* 0.267 (�3.09)***

Ln(p) 0.482 (10.52)*** 0.454 (0.454)*** 0.461 (15.95)***

Ln(θ) 1.320 (12.48)*** 1.360 (23.28)*** 1.579 (36.32)***

p 2.3368 1.575 1.586

σ=1/p 0.61746 0.635 0.630

θ 6.169488 0.227 4.855

Number of observations 2 368 2 530 4 898

Wald chi2(01) 1023.86 1701.12 2100.95

Prob > chi2 0.000 0.000 0.000

Log likelihood �4243.682 �7246 �8923

Source: Authors’ calculations based on 2012 AGEPE data.
*Significant at 10%.
**Significant at 5%.
***Significant at 1%.

Table 3.
Determinants of the duration of youth unemployment by gender Weibull with correction of heterogeneity
(Gamma).
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that belonging to the group of individuals aged 14–24 rather than being a young
adult (25–35 years old) increases the chances of getting out of unemployment.

This indicates that in Côte d’Ivoire, adults are leaving unemployment more
quickly. They “survive” less time in the unemployment state. The age of the end of
studies being around 24 years (short cycle of vocational training type), a possible
explanation would be that at the exit of the education system, these young people
have a strong employability.

Beyond age, it also seems that long-term unemployment would affect more
young graduates. However, the results obtained with the level of education contrast
this reasoning. It appears that it is young people with no education who are less
likely to be unemployed.

This gives an idea of the type and quality of the job, regardless of the sex of the
applicant. Thus, young women or young men with no education are those who have
a high probability of getting out of unemployment relatively quickly. One possible
explanation lies in the relocation or closure of many companies caused by the
military-political crisis unleashed in 2002. What fuels the precarious job of workers
without expertise or professional training? The informal sector, especially domestic
ones, occupies the majority of young people. The formal private sector offers only a
small proportion of jobs [44]. This situation is the result of a strong mismatch
between training and employment. Policies in favor of the decline in unemploy-
ment would be more effective by favoring a revision of the Ivorian education
system that would integrate the concerns of businesses and professions of the future
(Table 4).

Other factors may play in favor of long-term unemployment, sometimes just as
important: this is the fact of residing in the economic capital supposed to reduce the
probability of leaving unemployment. However, among young women, residing in
Abidjan increases the chances of staying longer unemployed. The economic capital
is therefore an area with fewer job opportunities for them. Among young men,

Woman Man Ensemble

Age group 14–24 years 56.16 43.84 100.0

25–35 years 60.51 39.49 100.0

36 years and + 48.91 51.09 100.0

Place of residence Abidjan 53.71 46.29 100.0

Other urban areas 57.17 42.83 100.0

Rural areas 59.15 40.85 100.0

Educational level None 69.58 30.42 100.0

Elementary school 64.71 35.29 100.0

High school 43.64 56.36 100.0

Higher education 40.69 59.31 100.0

Marital status Single 46.63 53.37 100.0

Married 66.99 33.01 100.0

Widowed/divorced 83.64 16.36 100.0

Ensemble 56.18 43.82 100.0

Source: Authors’ calculations based on 2012 AGEPE data.

Table 4.
Proportion of unemployed youth by gender (%).
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there are no statistically significant differences in the chances of getting out of
unemployment between those living in rural areas and those living in urban areas.

As we pointed out in Section 1, several initiatives have been undertaken to
combat unemployment in Côte d’Ivoire. But to our knowledge, there are still no
accompanying measures geared specifically to the long-term unemployed. This
practice could significantly reduce the duration of long-term unemployment.

5. Discussion

The study highlights the importance of educational attainment in explaining the
duration of youth unemployment. Indeed, the fact that young women are unem-
ployed for long periods of time shows that they have low levels of education
compared to young men. Several reasons can be given to explain this result. We can
mention: the persistent reluctance in the schooling of the girl child in certain regions
of the country; the early exits of the girl child from the educational system for
household support, because of the weight of tradition relegating the role of the
woman, primarily to household chores or to forced marriage and school
pregnancies.

Policies for free schooling, especially for girls, should be evaluated and
reoriented so that they can achieve their objectives. This new orientation could
concern the complete care of the girl up to secondary school. In addition, the “zero
school pregnancy” policy should be accentuated. In the short term, a policy to
support women’s entrepreneurship through a series of training courses and easy
access to finance could be a real lever to reduce unemployment among young girls
in Côte d’Ivoire. These policies should also integrate the needs of parents through
incentives.

6. Conclusion

The purpose of this contribution was to analyze the determinants of the duration
of youth unemployment in Côte d’Ivoire. Specifically, the author wanted to capture
the particularities of long-term youth unemployment by gender. The proportional
hazard model with heterogeneity correction applied to data from the Household
Employment Survey in Côte d’Ivoire (EEMCI) results in the following results.
Young men are more likely to leave unemployment than young women. The low
level of education of these and the inadequacy of training in relation to the needs of
the labor market largely justify this situation. In addition to educational level, the
place of residence also determines the duration of unemployment among young
women.

This work could be enriched by a spatial analysis that would highlight the most
disadvantaged localities in terms of workforce absorption capacity.

However, this may be possible only if future surveys provide information at the
disaggregated level (departments or communes). Also, to enumerate and charac-
terize the long-term unemployed are certainly essential steps, but must be com-
pleted by examining the way out of long-term unemployment for an effective
policy implementation in Côte d’Ivoire.
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Chapter 13

The Factors Influencing SMEs 
Growth in Africa: A Case of SMEs 
in Zimbabwe
Kosmas Njanike

Abstract

Today Africa reports high levels of unemployment among other social issues 
causing governments’ instability and low economic growth. Brain drain, low gross 
domestic product (GDP) per capita and growth reported across the continent 
requires an initiative on driving entrepreneurship development. The study seeks 
to investigate the determinants of small to medium enterprises (SMEs) growth in 
developing countries with a special focus on Zimbabwe. Informed by literature, the 
Zimbabwe Finscope Business Consumer Survey (2012) data was used to run a linear 
programming model regression analysis on the factors influencing SMEs profit-
ability in that country. The study found that number of business units, education 
level, business type, family run businesses, expertise, licenced, advertising and 
bank account were significant in influencing SMEs profitability. The results will 
assist policymakers, development partners, entrepreneurs and other stakeholders. 
The insight can also be useful to venture capitalists, investment banks, investors 
and other financiers. There is need to support the millions of SMEs and future 
entrepreneurs in improving the regulatory and business environment, improving 
institutional support systems, promoting technology transfers, innovations and 
improving productivity.

Keywords: entrepreneurial development, Zimbabwe, business, employment

1. Introduction

Micro, small and medium enterprises have faced different challenges on the 
African continent. The challenges faced by small businesses has caused them not 
to grow, that is, low profitability and depressed growth. The definition of small to 
medium enterprises (SMEs) differs from country by country. In some countries 
the criteria for the classification is capital and in others is based on the number of 
employees. In other countries such as Japan a mixed criteria is used. For the pur-
pose of the current study, small to medium enterprises have been defined as those 
business entities employing 75 or less people. With other enterprises not operating 
for long, the sector employs a large percentage of adults on the continent. Though 
the sector has managed to create many job opportunities the majority of the players 
operate under capacity. In comparison with other developed countries, enterprises 
on the continent have the capacity to contribute more to the gross domestic product 
(GDP) as well as creating more job opportunities. The policymakers and other 
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players need to craft policies and strategies that enhance the growth of the sector. 
What then should be done? There is need to understand the factors influencing 
the performance of SMEs in Africa. Though factors may differ from one country to 
another the gap remains to be filled. Small to medium enterprises (SMEs) has been 
defined as a venture with less than 75 employees. The chapter investigates the deter-
minants of small to medium enterprises in Africa using Zimbabwe as a case study.

2. Background

It is crucial for the economically active population segment to realise their 
aspirations in achieving economic independence as well as discovering their place 
in society. There is a global job crisis that has worsened the vulnerability of many in 
relation to lower job quality, high unemployment, higher job market inequalities, 
increased time to secure employment and high levels of uncertainty. Many African 
countries among other developing nations have been affected by this situation 
leading to many leaving their country of birth in search of greener pastures in 
neighbouring countries and other countries. There is urgent need to address the 
employment crisis using a multi-faceted approach towards business growth and 
job creation. One way is to improve or support the SMEs sector that employs a huge 
population and has potential to employ more. The SMEs sector faces a myriad of 
challenges across the continent and fails to live up to expectations. Zimbabwe has 
not been spared in this crisis as there are high business failures and unemployment 
levels. Several studies have been done on SMEs in different countries including 
Zimbabwe but the sector remains depressed or incapacitated. There are a number 
of areas that need attention for creation of value through the SME sectors that have 
not been addressed in the extant literature. This study contributes to literature by 
investigating the determinants of SMEs profitability in Zimbabwe.

In spite of the fact that 99% of business enterprises in developing countries are 
SMEs the sector is yet to exploit its potential in terms of growth and contribution to 
the economy. Despite of so much having been written on the importance of SMEs in 
developing economies the sector is still entangled in a myriad of challenges. SMEs 
are found in all sectors of the economy and represent a wide variety of information 
and communication technology (ICT) use, formality and firm sizes. SMEs con-
tribute in different ways to economies in Africa. The SMEs differ from one country 
to another on the continent in terms of number (World Bank, 2016) and factors 
affecting growth or operations. It is also important to note that there are many 
things in common in the same sector and a policy implemented in one country or 
region may possibly work in others. However as variation between countries across 
the continent may be huge data uncertainty is high.

The number of SMEs in a country is not essentially correlated with the level 
of economic development. On the African continent activity is dispersed across 
the large number of more or less formal SMEs. For example in more developed 
economies economic activity is a large extent structured in larger entities, in the 
agriculture, manufacturing and services sector. Therefore the number of SMEs in 
developing economies is mainly determined by supply side (institutional) factors. 
The number of SMEs does not necessarily reflect their contribution to the overall 
economy. In a study on SMEs, Beck and Demirgüç-Kunt [1] state that the sectors 
impact on GDP and employment shows a strong positive relationship with GDP per 
capita. As a result the more developed a country is the greater is its importance to 
the entire economy. The study also revealed that there exists a significant negative 
correlation between employment and GDP contributed by the informal economy 
and GDP per capita. A large informal sector in Sub-Saharan Africa results in a 
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big number of SMEs but with low levels of GDP per capita. This may help explain 
the situation in many countries in Africa with people leaving for greener pastures 
though the number of SMEs recorded is high.

With a systematic development approach, SMEs play a role in driving the 
economy from an underdeveloped stage towards high growth and industrialisation. 
Studies have shown that SMEs start to play a crucial role at an early growth stage. 
The informal sector in African economies is still great, comprised of the major-
ity of SMEs. The services sector is developed in two different ways [2]. Economic 
growth gives rise to both business and household sector demand for services such as 
utilities, transportation, trade, business and personal services. On the other hand, 
the growing economy also gives rise to incentives for business entities to graduate 
from the informal sector as local market growth potential improves. When the 
service sector grows substantially in proportion to overall production in society 
it is an indication of economies becoming more formalised and developed (Lake 
et al. 2010). This finding supports the view that SMEs play a pivotal role in service 
sector growth. Therefore industrial development can be attributed to improved 
investment, business environment and favourable raw material prices. Agriculture 
producers and other raw material providers have to hunt for improved production 
for increased competitiveness. Assisting African SMEs to develop is important for 
Africa for the global economy, following the creation of a growing middle class with 
disposable income, in line with market opportunities for new investors. The SMEs 
have created about 80% of the continent’s employment, forming a new middle class 
that fuels demand for more goods and services.

SMEs have become a force to reckon in the development Zimbabwe’s economy. 
For the past two decades the Zimbabwe’s economy has struggled to perform in com-
parison to other economies [3]. The period has continued to be characterised with 
firm closures and many people losing jobs through retrenchments (Nyathi et al. 
2018). As more workers lost their jobs the number of SMEs was on the rise with 
many becoming entrepreneurs by default. The majority of the economically active 
citizens have survived through operation of small businesses (Nyathi et al. 2018). 
The high levels of unemployment in the country have ushered many in the area of 
business as the economic conditions of continue to deteriorate [4]. Though many 
enterprises are started, few have survived and grown phenomenally due to self-
employment desire and a myriad of challenges. In a study of SMEs survival Abduli 
(2013) argues that starting an enterprise is one thing and survival or sustainability 
is another. Profitability and sustainability have to be enhanced if more job opportu-
nities are to be created and business growth experienced.

The country of Zimbabwe has been hit by massive brain drain as many 
migrate to other countries for greener pastures. It is estimated that 3–4 million 
Zimbabweans live in the diaspora [5]. Running a profitable venture is critical and 
also considering the risks in business and understanding what influences the stabil-
ity and health of the economy is crucial [6, 7]. Developing country governments, 
private sector and other development institutions, must ponder on SMEs and 
create opportunities for Africa’s young people for economic growth and stability. 
All regional blocks, governments, banks and other development partners have to 
develop all-inclusive programmes and policies to consolidate SMEs if the region is to 
realise economic growth. This has motivated this study to investigate the determi-
nants of SMEs growth in Africa with a special focus on Zimbabwe. The government 
of Zimbabwe has to take an aggressive approach to drive an inclusive and balanced 
growth through the SMEs because of the huge potential for industrialisation if 
entrepreneurial mode is fostered. There is need to research on factors influenc-
ing SMEs business operations for insight to policymakers and other development 
players.
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The rest of the chapter is arranged as follows: Section 3 presents Literature 
Review; Section 4 describes the data used; Section 5 outlines the research methods 
used; Section 6 reports, analyses and discusses the results; and Section 7 concludes.

3. Literature review

There are many studies that have been done on entrepreneurship and SMEs on 
various issues concerning this sector. The following are some of the topics addressed 
in literature: security, technology use, employees, productivity, expertise, strate-
gies and funding among others. Review of literature provides the foundation of 
knowledge on entrepreneurship and growth of business. There is also need for 
Identification of gaps in research in understanding the area better.

In a study focusing on the growth challenges and opportunities of SMEs in South 
Africa’s food processing sector Mather [8] argues that the challenges faced must be 
viewed from a viewpoint of restructuring South Africa’s agrifood system. Using a 
sample of 30 companies Mather [8] found that procurement practices are the most 
significant obstacles to the operations of these small firms. However this finding 
contradicts with Hanks et al. (2008), as supply chain management (SCM) used in 
the country operates within a regulatory framework set by the national government 
may be appropriate for bigger companies. However, the study did not address other 
factors affecting small to medium business operations.

Focusing on Small, Micro and Medium Enterprises (SMMEs) Ngcobo and 
Sukdeo [9] identified this sector as appropriate for job creation opportunities in 
SA. The study stresses the point that not many of these businesses succeed. The 
findings showed that challenges faced included the following: funding, regulations, 
inaccessible markets lack of confidence and labour costs.

Oyelana and Smith [10] focused on SMEs in South Africa to have a greater 
insight on their operations. The study used data collected through questionnaires. 
The study identified lack of finance, lack of managerial skills and training as 
important areas to consider in SMEs operation. Oyelana and Smith argue that these 
concerns must be addressed properly if the SMEs sector is to succeed in South 
Africa.

Yoshino and Taghizadeh-Hesary [11] revealed that SMEs made up more than 
98% of Asian businesses providing two out of three private sector jobs. The authors 
also emphasised that functional support is vital for the sector. The study showed 
that SMEs face challenges such as insufficient use of information technology, 
limited access to finance, low research and development expenditures, lack of 
databases, low levels of financial inclusion and undeveloped sales channels. These 
were blamed for slow growth of SME businesses. However there are many other 
factors affecting SMEs that could have been included in the study.

Nkua et al. [12] focused on the effect of accessibility to credit on SMEs growth 
and operations. Nkua et al. [12] argue that credit availability is important for the 
survival and growth of SMEs. It is also argued that policy makers should pursue 
financial sector policies to boost financial intermediaries to design appropri-
ate products and services for SMEs. In Ghana lack of adequate access to credit 
is a major limitation of small businesses growth. The argument is based on the 
premise that funds are required for investment in innovation and restructuring 
among other needs. This results of the study showed that a significant positive 
relationship between access to credit and certain attributes of a firm. Results 
also revealed that the following factors also affect SMEs access to bank credit: 
recording, business registration, asset ownership, documentation and business 
planning.
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Abeh [13] focused on the evaluation of different paradigms, prospects, chal-
lenges and policies towards SMEs in Delta State, Nigeria. A survey was used to col-
lect data. The results of the study showed that the following affected the growth of 
SMEs; government efforts and prospects of SMEs. It was found that age and gender 
were not significant.

Ocioo et al. [14] analysed the extent to which the SMEs were affected by com-
petition and globalisation in Ghana. The study found that gloabalisation ushered 
in technological changes and greater competition levels. The study conducted 
a Kendall’s Co-efficient of Concordance to assess the extent various challenges 
influenced businesses in competitiveness and globalisation. Ocioo recommended 
that SMEs must properly strategize to embrace the changes in the market place and 
culture around the globe. The study did not analyse other many other factors that 
have the potential to affect small business operations and growth in Ghana.

Gombarume and Mavhundutse [15] assessed the challenges affecting SMEs 
in Chitungwiza, Zimbabwe. They also looked at SMEs accessibility to loans from 
formal financial institutions and the impact of government policy on their growth 
and operations. The study found that SMEs were getting inadequate financial sup-
port from financial institutions. However an unstable macroeconomic environment 
was also found to be limiting the sector’s growth. Gombarume and Mavhundutse 
advocated loan guarantee schemes and formalisation of SMEs.

Khalique et al. [16] considered the competitiveness of SMEs in a knowledge-
based economy and explored the challenges that they face in Malaysia. The study 
also focused on intellectual capital and argued that it has become a lubricant of 
modern organisations in becoming competitive in knowledge-based economies.

Decker et al. [17] acknowledged that currently the operation and development 
of a service that uses wireless and mobile terminals is yet to be accepted by many 
SMEs in developing countries. This is mainly due to market structure and technical 
reasons that have become obstacles mobile business. This makes it imperative to also 
investigate the influence of mobile phones on SMEs operations and growth.

Kazimoto [18] found that SMEs often experience challenges on meeting the 
standards of their products for the international market and in securing micro-
loans at initial stages of their life. This mainly applied to unemployed starting the 
business. The study assessed challenges that SMEs face in meeting international 
marketing standards. The results showed that SMEs experience the following on the 
international market: ignorance of standards and regulations; inadequate financial 
support; lack of government support; lack of consumer knowledge; lack of vital 
entrepreneurial and poor networking structures. Kazimoto recommended the need 
for more information availability to SME owners and the government to avail funds 
at concessionary rates. The study also use of more adverts, latest technology, attend-
ing networking events, seminars and trainings by entrepreneurs.

Turyahikayo [19] researched on challenges experienced by SMEs in raising 
funds in Uganda. The study used the social capital theory to show that SMEs in 
Uganda experience challenges in raising finance. Other challenges investigated 
include inadequate collateral, information opaqueness, low technical skills, poor 
managerial knowledge, competition, lack of professionalism and unavailability of 
suitable credit schemes.

Tinarwo [20] studied the challenges faced by the SMEs influencing their busi-
ness operations, performance and growth in Gazaland industrial area in Harare, 
Zimbabwe. The findings showed that lack of government support, local authority 
unfair treatment, stiff competition, lack of markets, lack of finance, unfair treat-
ment from the local authority, stiff competition, lack of training and low levels of 
technology use. Suppliers mistrust and poor infrastructure were also highlighted as 
hampering SMEs from formalising their business.
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The rest of the chapter is arranged as follows: Section 3 presents Literature 
Review; Section 4 describes the data used; Section 5 outlines the research methods 
used; Section 6 reports, analyses and discusses the results; and Section 7 concludes.

3. Literature review

There are many studies that have been done on entrepreneurship and SMEs on 
various issues concerning this sector. The following are some of the topics addressed 
in literature: security, technology use, employees, productivity, expertise, strate-
gies and funding among others. Review of literature provides the foundation of 
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SA. The study stresses the point that not many of these businesses succeed. The 
findings showed that challenges faced included the following: funding, regulations, 
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hampering SMEs from formalising their business.
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On a study focusing on business start-ups in Zimbabwe, Nyoni and Bonga [3] 
found that majority of SMEs in Zimbabwe were prompted by unprecedented a 
shrinking job market as many workers were laid off. Nyoni and Bonga argue that 
SMEs have a great potential to play a crucial position in addressing socio economic 
challenges such as poverty and unemployment in Zimbabwe. It is also argued that 
many developed economies trace their development from SMEs growth and devel-
opment. The results of the study show that enterprises in Zimbabwe are mainly 
influenced by the following factors technology, start-up funding, marketing, 
management skills, education level, social networks, age of owner, government, 
gender and financial support.

In sum extant literature reveals that factors influencing SMEs operation and 
growth include: technology, start-up funding, marketing, management skills, edu-
cation level, social networks, age of owner, government, gender, financial support, 
lack of government support, local authority unfair treatment, stiff competition 
and research and development. There is no study that has considered or analysed 
the effect of these factors in a single study, The current study seeks to consider 26 
variables in investigating the determinants of SMEs profitability with special refer-
ence to Zimbabwe.

4. Methodology

The current study used Finscope MSME Survey Zimbabwe (2012) that used 
random selection of eligible small to medium enterprises. It was a comprehensive 
survey focusing on individual entrepreneurs and owners of micro, small and 
medium enterprises (MSMEs) and their general needs. This survey carried out 
3222 face to face interviews with business owners across all provinces in Zimbabwe. 
Those interviewed were above 18 years, business owners or generating income 
through business activities and employing 75 people or less. The survey provided 
critical information allowing one to analyse determinants of SMEs operation and 
growth focusing on a number of characteristics. The survey generated information 
about the characteristics and statistics of informal and formal SMEs operations. 
The survey gives valuable information permitting different elements of business 
that have not been studied before, owing to lack of appropriate information at the 
national level.

To address the research objective that seeks to investigate the determinants of 
SMEs business growth and operations in Zimbabwe an econometric model was 
created. The study estimated linear probability model (LPM) to investigate the 
determinants of SMEs growth, operations and profitability. The dependent variable 
is profitability, the level of profit obtained in the last 12 months.

In this analysis the LPM take as the dependent variable, profitability, the level of 
profits obtained in the past year. The 25 independent variables are as below.

profitability = f (number of business units, travelling distance, education 
level, age, ownerun, business type, family business, ownership, use ICT, moti-
vation of starting business, financial problem, business regulation problem, 
business planning problem, employee motivation, advertising, licenced, bank 
account, business insurance, business records, business advisory, education, cor-
ruption, tax, marital)

4.1. Descriptive statistics

Twenty six variables considered have their frequency, percentage, mean and 
standard deviation displayed in Table 1 below.
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Characteristics of SMEs Frequency % Mean Std. Dev.

Total number of respondents 3222

Businessnum 1.262259 0.5354235

1 2508 77.84

2 598 18.56

3 104 3.23

4 10 0.31

5 1 0.03

6 1 0.03

Travel time 7.053974 19.75407

Less than 10 mins 494 29.30

11–20 366 21.71

21–30 278 16.49

31–60 214 12.69

60–120 116 6.88

120–180 59 3.50

>180 159 9.43

Education level 4.22874 1.512077

No schooling 134 4.16

Some primary education 347 10.77

Grade 7 complete 442 13.72

Some secondary incomplete 715 22.19

Secondary school compete 1246 38.67

A level 52 1.61

College 219 6.80

University degree 67 2.08

Age 3.336127 1.389518

18–24 years 279 8.66

25–30 years 647 20.08

31–40 years 990 30.73

41–50 years 608 18.87

51–60 years 414 12.85

60 years and above 284 8.81

Ownerun 0.996586 0.0583389

Yes 3211 99.66

No 11 0.34

Bustype 0.0145872 0.119912

Formal 3175 98.54

Informal 47 1.46

fambus 0.4484792 0.4974157

Yes
No

1445
1777

44.85
55.15
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Characteristics of SMEs Frequency % Mean Std. Dev.

Ownership 0.7846058 0.4111593

Yes 2528 78.46

No 694 21.54

Use ICT 0.0391061 0.1938776

Yes 126 3.91

No 3096 96.09

Motivations 0.3311608 0.4707038

Self-motivated 1067 33.12

Default 2155 66.88

Financial problem 0.3792675 0.4852801

Yes 1222 37.93

No 2000 62.07

Business regulation problem 0.0260708 0.1593705

Yes 84 2.61

No 3138 97.39

Business planning problem 0.0021726 0.0465673

Yes 7 0.22

No 3215 99.78

Employee motivation 0.1610801 0.3676619

Yes 519 16.11

No 2703 83.89

Advertising 0.1387337 0.3457221

Yes
No

447
2775

13.87
86.13

Licenced 0.1511484 0.358249

Yes 487 15.11

No 2735 84.89

Bank account 0.1021105 0.3028406

Yes 329 10.21

No 2893 89.79

Business insurance 0.016139 0.1260298

Yes 52 1.61

No 3170 98.39

Business record 0.0121043 0.1093686

Yes 39 1.21

No 3183 98.79

Business advisory 0.0912477 0.2880057

Yes 294 9.12

No 2928 90.88

Expertise 0.2597765 0.43858

Yes 837 25.98
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4.2. Variables included in the model

Variables considered in this study are those in accordance with the literature 
and availability of Finscope MSME Survey data may influence profitability of small 
to medium enterprise. Below is a brief description of the variables included in the 
Linear Probability Models (LPM) and the reasons for using them.

4.2.1 Number of businesses

One with two or more businesses is likely to report better profits than relying on 
one. Two business units are likely to produce more profits. There are higher chances 

Characteristics of SMEs Frequency % Mean Std. Dev.

No 2385 74.02

Corruption 0.005897 0.0765768

Yes 19 0.59

No 3203 99.41

Tax 0.0204842 0.1416714

Yes
No

66
3156

2.05
97.95

Marital status 0.7579143 0.4284124

Yes 2442 75.79

No 780 24.21

Profitability 41.84699 44.96179

Refused 55 1.71

Less than USD$100 334 10.37

USD$100–USD$199 181 5.62

USD$200–USD$299 201 6.24

USD$300–USD$399 197 6.11

USD$400–USD$699 297 9.22

USD$700–USD$999 207 6.42

USD$1000–USD$1399 237 7.36

USD$1400–USD$2499 1230 38.17

USD$2500–USD$4999 152 4.72

USD$5000–USD$7999 53 1.64

USD$8000–USD$10999 28 0.87

USD$11000–USD$15999 22 0.68

USD$16000–USD$29999 12 0.37

USD$30000–USD$39999 5 0.16

USD$40000–USD$49999 2 0.06

USD$50000–USD$59999 5 0.16

USD$70000–USD$99999 3 0.09

USD$100000+ 1 0.03

Source: Finscope MSME Survey Zimbabwe (2012).

Table 1. 
Descriptive statistics.



Regional Development in Africa

220

Characteristics of SMEs Frequency % Mean Std. Dev.

Ownership 0.7846058 0.4111593

Yes 2528 78.46

No 694 21.54

Use ICT 0.0391061 0.1938776

Yes 126 3.91

No 3096 96.09

Motivations 0.3311608 0.4707038

Self-motivated 1067 33.12

Default 2155 66.88

Financial problem 0.3792675 0.4852801

Yes 1222 37.93

No 2000 62.07

Business regulation problem 0.0260708 0.1593705

Yes 84 2.61

No 3138 97.39

Business planning problem 0.0021726 0.0465673

Yes 7 0.22

No 3215 99.78

Employee motivation 0.1610801 0.3676619

Yes 519 16.11

No 2703 83.89

Advertising 0.1387337 0.3457221

Yes
No

447
2775

13.87
86.13

Licenced 0.1511484 0.358249

Yes 487 15.11

No 2735 84.89

Bank account 0.1021105 0.3028406

Yes 329 10.21

No 2893 89.79

Business insurance 0.016139 0.1260298

Yes 52 1.61

No 3170 98.39

Business record 0.0121043 0.1093686

Yes 39 1.21

No 3183 98.79

Business advisory 0.0912477 0.2880057

Yes 294 9.12

No 2928 90.88

Expertise 0.2597765 0.43858

Yes 837 25.98

221

The Factors Influencing SMEs Growth in Africa: A Case of SMEs in Zimbabwe
DOI: http://dx.doi.org/10.5772/intechopen.87192

4.2. Variables included in the model

Variables considered in this study are those in accordance with the literature 
and availability of Finscope MSME Survey data may influence profitability of small 
to medium enterprise. Below is a brief description of the variables included in the 
Linear Probability Models (LPM) and the reasons for using them.

4.2.1 Number of businesses

One with two or more businesses is likely to report better profits than relying on 
one. Two business units are likely to produce more profits. There are higher chances 

Characteristics of SMEs Frequency % Mean Std. Dev.

No 2385 74.02

Corruption 0.005897 0.0765768

Yes 19 0.59

No 3203 99.41

Tax 0.0204842 0.1416714

Yes
No

66
3156

2.05
97.95

Marital status 0.7579143 0.4284124

Yes 2442 75.79

No 780 24.21

Profitability 41.84699 44.96179

Refused 55 1.71

Less than USD$100 334 10.37

USD$100–USD$199 181 5.62

USD$200–USD$299 201 6.24

USD$300–USD$399 197 6.11

USD$400–USD$699 297 9.22

USD$700–USD$999 207 6.42

USD$1000–USD$1399 237 7.36

USD$1400–USD$2499 1230 38.17

USD$2500–USD$4999 152 4.72

USD$5000–USD$7999 53 1.64

USD$8000–USD$10999 28 0.87

USD$11000–USD$15999 22 0.68

USD$16000–USD$29999 12 0.37

USD$30000–USD$39999 5 0.16

USD$40000–USD$49999 2 0.06

USD$50000–USD$59999 5 0.16

USD$70000–USD$99999 3 0.09

USD$100000+ 1 0.03

Source: Finscope MSME Survey Zimbabwe (2012).

Table 1. 
Descriptive statistics.



Regional Development in Africa

222

for one to become better of (a billionaire) with multiple streams of income. There 
has to be a strategy to diversify the income streams to boost the bottom line and if 
one project goes down, the other one(s) could succeed.

4.2.2 Owner run

The owner of the business running an enterprise may not have expertise of the 
business. The owner may not be having the zeal for entrepreneurship and it may 
be difficult for such a business to grow or report outstanding profits. On the other 
hand with expertise and professionalism, some owners run business that succeeds 
and ends up employing more with different qualifications. The success may differ 
from one company to another but vision, professionalism and entrepreneurship 
skills will separate them. Thousands of ambitious entrepreneurs start businesses 
and many of them fail. There is need to find how this factor determine profitability 
of businesses in Zimbabwe.

4.2.3 Business type

Formal businesses often perform better than informally run enterprises. The 
absence of entrepreneurial skills in small informal businesses explains the non-
growth and failure of businesses across the African continent. The informal sector 
has not been viewed as a springboard of prosperous and prolific business develop-
ment, profitability and growth. Banerjee and Duflo [21] argue that majority of the 
enterprises of the poor do not exhibit the entrepreneurial spirit and are often reveal-
ing disappointments in the economies they operate. Naude [22] also argues that 
constructive policies work better in the formal economy than the informal. However, 
the informal sector acts as a buffer from slipping into deeper poverty. There is need 
to investigate how informal or formal business type influences profitability.

4.2.4 Family business

Family businesses are run according to the vision, culture, expertise and ability 
of the members thereof. In such businesses profit can be much more if business is 
run professionally. Because it is a family business, expertise from outside may be 
blocked for fear of diluting power. There are some examples of businesses that were 
started by families that have grown into large corporations or household names in 
different sectors. However many others have failed along the way as disagreements 
ensue. In a family business, profits or success may be viewed as dynamic combina-
tion of business performance, family business culture and stakeholder personality.

4.2.5 Business premises

Operating premises may be a determining factor of profitability made by small 
businesses. Fixed costs such as rentals may hinder SMEs from reporting high levels 
of profit. The premises one is operating from give the businesses value and image. 
If one owns the premise s/he is likely to build attractive permanent structures 
that may attract more and better business as the market views it as organised and 
professional.

4.2.6 Distance travelled

Some entrepreneurs have to travel to their business premises and the times 
taken vary with distance and mode of transport. Distance may influence time spent 
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on business, opening of business and costs of travelling. In such cases operations, 
professionalism or reliability and profit levels are affected by these factors. There is 
need to investigate the effect of distance or time taken to work on profitability.

4.2.7 Ownership

In SMEs the most crucial or important stakeholders are the owners, customers 
and staff. The owners of the business take important decisions in everyday activity 
and determine the success or profitability of business [12]. Their vision, expertise, 
philosophy and other resources influence greatly the success of the venture. How 
does ownership structure affect profitability levels of SMEs in Zimbabwe?

4.2.8 Use ICT

Information and communications technology (ICT) has developed rapidly and 
changed how business is done across the globe. There are reports of businesses that 
have succeeded by use of mobile phones, smartphones, tablets, computers in doing 
business. In addition to that business is also being done online through internet and 
other social media platforms [23]. Today’s consumer has become more inclined to 
online searching, internet sales and purchasing of goods and services. Many SMEs 
are unable to exploit opportunities arising in this form preferring to use the tradi-
tional methods of doing business [11].

4.2.9 Motivation

The lack of entrepreneurial skills, zeal and capacity hinder business success. 
Njanike [24] argues that before one starts a business the following important 
question must be answered: Am I an entrepreneur? If one gets into business 
by default the probability of failure is high and if self-driven such enterprises 
will sustain adversaries. Many enterprises on the African continent today are 
a product joblessness, retrenchment, economic malaise and shrinking job 
markets.

4.2.10 Financial problem

Many SMEs highlight lack of financial resources as the hindrance from success 
or high profit levels. Formal financial institutions prefer large enterprises to SMEs 
sighting high financial costs. Large enterprises have lower risk of default, clear 
financial statements. SMEs have limitation of finance, low research and develop-
ment investment and low levels of financial inclusion [11]. Those SMEs with capital 
or access to financial resources have more chances of survival and better profit 
levels.

4.2.11 Business regulation problem

Government regulations have an effect on the performance of SMEs or any 
other business. The regulations enforced by the government can promote or hinder 
business growth. Some businesses are required to sell their products through some 
outlined procedures and their adherence assures them of continuity in business. 
For example some gold miners are required to sell minerals through the government 
agencies and are not allowed to export them on their own. In Kenya a study found 
that a positive relationship existed between profitability and other government 
requirements in some sectors [25].
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on business, opening of business and costs of travelling. In such cases operations, 
professionalism or reliability and profit levels are affected by these factors. There is 
need to investigate the effect of distance or time taken to work on profitability.

4.2.7 Ownership

In SMEs the most crucial or important stakeholders are the owners, customers 
and staff. The owners of the business take important decisions in everyday activity 
and determine the success or profitability of business [12]. Their vision, expertise, 
philosophy and other resources influence greatly the success of the venture. How 
does ownership structure affect profitability levels of SMEs in Zimbabwe?

4.2.8 Use ICT

Information and communications technology (ICT) has developed rapidly and 
changed how business is done across the globe. There are reports of businesses that 
have succeeded by use of mobile phones, smartphones, tablets, computers in doing 
business. In addition to that business is also being done online through internet and 
other social media platforms [23]. Today’s consumer has become more inclined to 
online searching, internet sales and purchasing of goods and services. Many SMEs 
are unable to exploit opportunities arising in this form preferring to use the tradi-
tional methods of doing business [11].

4.2.9 Motivation

The lack of entrepreneurial skills, zeal and capacity hinder business success. 
Njanike [24] argues that before one starts a business the following important 
question must be answered: Am I an entrepreneur? If one gets into business 
by default the probability of failure is high and if self-driven such enterprises 
will sustain adversaries. Many enterprises on the African continent today are 
a product joblessness, retrenchment, economic malaise and shrinking job 
markets.

4.2.10 Financial problem

Many SMEs highlight lack of financial resources as the hindrance from success 
or high profit levels. Formal financial institutions prefer large enterprises to SMEs 
sighting high financial costs. Large enterprises have lower risk of default, clear 
financial statements. SMEs have limitation of finance, low research and develop-
ment investment and low levels of financial inclusion [11]. Those SMEs with capital 
or access to financial resources have more chances of survival and better profit 
levels.

4.2.11 Business regulation problem

Government regulations have an effect on the performance of SMEs or any 
other business. The regulations enforced by the government can promote or hinder 
business growth. Some businesses are required to sell their products through some 
outlined procedures and their adherence assures them of continuity in business. 
For example some gold miners are required to sell minerals through the government 
agencies and are not allowed to export them on their own. In Kenya a study found 
that a positive relationship existed between profitability and other government 
requirements in some sectors [25].
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4.2.12 Employee motivation skills

Financial and non-financial benefits contribute to profitability of an enterprise 
as employees are motivated to achieve organisational goals. Improving motivation 
combined with good culture may increase net profits [14]. These benefits may 
include the 13th cheque, medical aid, lunch packs and transport allowances among 
others.

4.2.13 Advertising

An advertised business grows more or enjoys more profits than the one that does 
not. Large corporations have marketing departments or personnel to drive sales 
and interact with the consumer. Consumers become aware of your product to gain 
or sustain market share through advertising [26]. To what extent does advertising 
influence profitability of SMEs in Zimbabwe?

4.2.14 Licenced

The licenced businesses are able to access orders or jobs from large corporations 
or government departments as it is a requirement. The licenced SMEs are likely to 
enjoy business, benefits and loans that the unlicensed entities are not able to access. 
They are also likely to be making more profits with clear records and systems in 
place. In many cases depending on the sector they are expected to adhere to certain 
rules monitored by a regulator [19].

4.2.15 Bank account

A firm with a bank account is more likely to be having a licence and to some 
extent operating with clear records. Having an account with a formal financial insti-
tution makes a firm have access to loans and other financial services. Customers 
are also able to pay for goods or services using debit cards, credit cards and other 
electronic transfers rather than paying cash. More business may be experienced 
with more convenient payment methods on board.

4.2.16 Business records

A business operated with proper records has a higher chance of survival as 
determination of profitability is easy. Those that operate without records are not 
able to assess the extent of profits or losses obtained. With clear records a business is 
able to attract outside funding and access loans. It is also possible for projections of 
cashflows, profits and business demand. Analysis of events, assessment of business 
activities and planning is easier with records [27]. How can one ascertain profits if 
no proper records are in place?

4.2.17 Business advisory

It is difficult to operate without independent view of others or experts in the 
business field. In more developed countries business advisory is taken seriously 
rather than depend on one’s intellect and belief in business. The skills that a small 
business owner or other employees have are complemented by consulting business 
advisors on some important issues to maximise profits [25].
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4.2.18 Expertise

Requisite skills or expertise in business is a necessity and there is need to have 
them. One may have worked for a company in the same line of business, trained or 
attended college for the skill(s). Because small businesses may not have the capacity 
to pay a qualified individual the owner, of the business has to have an appreciation 
or knowledge on it [25]. This is the only way outstanding profits can be obtained.

4.2.19 Corruption

Depending on the line of business or sector red tape may hinder an establish-
ment or growth of business. In Africa there are corrupt tendencies on licencing or 
permission to operate or in winning tenders. These are hindrances that may cause 
SMEs not to succeed and enjoy high profit levels [10]. To what extent has corruption 
affected business profitability in Zimbabwe?

4.2.20 Tax

Every legitimate (licenced) business is expected to pay tax to the government. 
Many informal businesses evade tax and continue reporting high profits [13]. On 
the other hand paying tax may have indirect benefits as the money paid to the 
government is used for public goods. Increasing corporation tax has an effect on 
business profits as costs are increased.

4.2.21 Age

Many studies have found varying results on effect of age on SMEs profitability. 
The young may not be able to perform as expected in business unless they are well 
trained. Those with experience are likely to produce better results as they may 
have worked elsewhere or have been operating for some time as one learns from 
mistakes. However the effects on profitability of SMEs in Zimbabwe remain to be 
investigated.

4.2.22 Gender

Women and men operate businesses in the same sector and profitability of their 
businesses varies. Does gender have an effect on SMEs business profitability in 
Zimbabwe?

4.2.23 Marital status

There are cases were marital status determines success and profitability of 
business. The one married has an advantage of sharing ideas for business prosperity 
with his/her spouse. In some cases married women are limited by their husband’s 
approval and not able to make progressive business decisions [13]. To what extent 
has marital status influenced success, growth and profitability of business?

4.2.24 Education level

Education level is a basic requirement of business and the higher the level the 
better results are expected in business. Depending on the business complexity 
or market dynamics one is not able to handle some pressures with lower levels of 
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education. The higher the level of education obtained the greater the results or 
profits are expected. With education one is expected to be more organised with 
better appreciation of business concepts.

4.2.25 Level of Business R&D

Many developed countries today are what they are because of investment in 
research. A business that takes research and development (R&D) seriously is always 
outstanding and is expected to report high profits. B&D drives innovation, business 
growth, profitability and ultimately economic growth. Research shows that R&D 
contributed significantly to the growth of businesses and economies of Republic 
of Korea, India and China [28]. In some countries R&D did not increase profit-
ability and growth significantly. R&D is an important factor to consider on business 
profitability but for this study the data was not available.

In sum, the following factors were considered in this study: profitability, busi-
nessnum, travel distance, education level, age, ownerun, business type, family busi-
ness, ownership, use ICT, self- motivation, financial problem, business regulation 
problem, business planning problem, employee motivation, advertising, licenced, 
bank account, business insurance, business record, business advisory, expertise, 
corruption, tax and marital status. R&D is an important determinant of profitabil-
ity but was not considered because of lack of data.

5. Empirical results

This section gives the results of the LPM regression (see Table 2) and discusses 
the results.

A total of 3222 observations were considered in the analysis. The LPM regression 
results were reported.

Number of business entities or units (businessnum) was found statistically 
significant at 10% level. The more business entities one has the greater the profits 
obtained. The findings were in line with Ayyagari et al. [29] who argued that the 
concept of diversification helps explain business dynamics in this case. If one unit is 
doing well and the other one is not the owner is cushioned and enjoys some income. 
In terms of income two is better as they can provide you with twice the income. 
With two or more businesses there may be synergy in marketing and other aspects 
of business [30].

The variable of travel was not significant with a negative correlation. It may not 
have been significant but the negative sign shows that to some extent as the distance 
from the work place increases the less profit is reported. With owner managed 
businesses the problem may be absence when crucial decisions are to be made and 
lack of supervision. However, the findings contradicted Kapteyn and Wah [31] who 
found distance travelled significant to profitability.

Education level was found significant at 1% level. This shows that the more one 
is educated the better the management and profitability of business in Zimbabwe. 
Someone educated is expected to have a better appreciation of business concepts 
hence better profits. A number of studies have shown that education level contrib-
utes positively to profitability of a business [18].

Age was found not to be significant. This showed that age had no significant 
effect on profitability levels of business. However, the results contradicted Abeh 
[13] who found that age had an effect on business profitability of small businesses.

The ownerun variable was found not to be significant implying that whether the 
business is run by the owner or not there is no effect on profitability of business. 
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LPM

Variables Profitability

Businessnum −4.156*

(2.172)

Travel −0.0324

(0.0556)

Education level 2.511***

(0.875)

Age 1.375

(0.872)

Ownerun 5.366

(22.86)

Bustype 19.82**

(9.884)

Fambus −7.660***

(2.223)

Ownership −0.245

(2.577)

Useit 5.072

(6.902)

Motivations 2.312

(2.317)

Finprob −3.575

(2.239)

Busregprob 0.448

(6.055)

Busplanprob −37.28

(25.89)

Empmot −3.266

(3.041)

Advertising 6.067**

(2.916)

Licenced −5.504*

(3.058)

Bankacc −8.432*

(4.335)

Businsurance −1.694

(8.899)

Busrec 2.055

(9.941)

Busadvisory −2.711

(3.988)
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The results contradicted that of Soni [32] who argues that the one running the 
enterprise determines SMEs profitability.

The type of business (bustype) was found significant at 5% level implying that 
the formal business was more likely to report better profits than an informal enter-
prise. Formal businesses have an advantage of being taken seriously by customers 
and stand better chances of getting big contracts. The finding was in line with 
Kazimoto [18] who found that formal business had more opportunities hence better 
profits.

Family business (fambus) was found significant at 1% significance level show-
ing that a business owned by a family was likely to have more profits than the one 
owned by different people. This may be due to less conflicts in running the business 
as a family. This is in tandem with Soni [32] who found that family businesses are 
likely to report better profits but results may vary as the enterprises get bigger with 
time.

Ownership variable was found not to be significant. This shows that the owner-
ship structure had no effect on the profitability of SMEs in Zimbabwe. However, 
this differs with other studies that found that ownership influences profitability 
levels of businesses [12].

The use of ICT (useit) in business was not significant. This implied that the 
application of technology in business operations had no impact on profitability 
of SMEs in Zimbabwe. The level of technological development of the country 
and/or consumers may have an impact on the effectiveness of ICT use. The study 
contradicted a number of studies that found ICT applications having a huge impact 
on profitability of business [11, 14]. The argument is that the use of ICT use drives 
costs of operations down.

The reasons for starting a business (motivations) were found not significant. The 
reasons behind the start of an enterprise had no effect on the profitability of small 

LPM

Expertise −5.456**

(2.648)

Corruption 8.426

(13.56)

Tax −6.087

(9.387)

Marital −0.0188

(2.571)

Constant 54.20**

(23.93)

Observations 3222

R-squared 0.043

Standard errors in parentheses.*p < 0.1
**p < 0.05
***p < 0.01
Source: Stata 2014.

Table 2. 
Empirical results.
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businesses in Zimbabwe. The results contradicted with other studies that argue that 
motivation had an effect on profitability and sustainability of SMEs [32, 33].

Financial problems (finprob) were found not significant. The issues to do 
with the business having financial problems at some stage of the business had no 
significant impact on the profitability of business. This contradicted with other 
studies that found that financial problems contributed to SMEs business failure and 
suppressed growth [12, 34, 35].

Business regulation problems (busregprob) was found not significant implying 
that the challenges encountered due to some regulations in place had no effect on 
the profitability of SMEs in Zimbabwe. Some studies have shown that some regula-
tions indeed have had a negative effect of business profitability [14, 32].

The business planning problem (busplanprob) had no significant impact on 
profitability. The problems associated with business planning had no significant 
impact on SMEs operating in Zimbabwe. However this differed with other stud-
ies that found that lack of planning was the major hindrance of SMEs growth and 
sustainability [10, 12]).

Employee motivation (empmot) had no significant effect on profitability of 
SMEs in Zimbabwe. This implies that any form of scheme to motivate staff had no 
impact on profitability levels. The reason may be that as many are owner/family run 
incentives may not mean much to them as they will be building on value of busi-
ness. However many studies found different results from the current one because 
motivation of employee is believed to be having a huge impact on profitability of 
business [36, 37].

Advertising of business was significant at 5% significance level. This implied 
that adverts are an important component of a growing business. The more expen-
diture on advertising the better the profits achieved in business. The results were in 
line with some studies that reported that a business that does not advertise may not 
produce outstanding results [26, 38].

The licenced variable is significant at 10% level. This implies that a business oper-
ating legally is more likely to report more profits than one operating illegally. The 
legal status makes such businesses operate more profitable and sustainable [31, 36].

Bank account variable was found to be significant at 10% level. If a company is 
financially included higher profits are expected. If a company has a bank account 
it is likely to access funds at cheaper costs and more profits are reported as a result 
[39]. The results are in tandem with findings of Nkuah et al. [12] who reported that 
those firms with bank accounts are likely to report better profits than the financially 
excluded. Financial services are important in an economy and particularly for SMEs 
entrepreneurs. Financial institutions play a pivotal role in the resource allocation 
process and entrepreneurs need finance to grow their businesses.

Business insurance (businsurance) was found not significant. This implies that 
business insurance has no influence on profitability of business. However the results 
differed with some other studies that reported that an insured business was likely to 
report more profits [40].

Business records (busrec) was found not significant. This implied that whether 
the business records are in place or books done by a professional had no effect on 
the profitability of SMEs in Zimbabwe. The finding contradicted other studies that 
reported that those firms with business records are likely to have better profits [12].

Business advisory was found not significant. This means that whether the busi-
ness owners receive business advice or not there is no effect on profitability of SMEs 
in Zimbabwe. Though business advisory is important some sectors may not require 
special business advisory let alone for a small firm. The findings disagree with some 
studies that advocate for business advisory at any stage of growth and in decision 
making [11, 33, 41].
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costs of operations down.

The reasons for starting a business (motivations) were found not significant. The 
reasons behind the start of an enterprise had no effect on the profitability of small 

LPM

Expertise −5.456**

(2.648)

Corruption 8.426

(13.56)

Tax −6.087

(9.387)

Marital −0.0188

(2.571)

Constant 54.20**

(23.93)

Observations 3222

R-squared 0.043

Standard errors in parentheses.*p < 0.1
**p < 0.05
***p < 0.01
Source: Stata 2014.

Table 2. 
Empirical results.
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businesses in Zimbabwe. The results contradicted with other studies that argue that 
motivation had an effect on profitability and sustainability of SMEs [32, 33].

Financial problems (finprob) were found not significant. The issues to do 
with the business having financial problems at some stage of the business had no 
significant impact on the profitability of business. This contradicted with other 
studies that found that financial problems contributed to SMEs business failure and 
suppressed growth [12, 34, 35].

Business regulation problems (busregprob) was found not significant implying 
that the challenges encountered due to some regulations in place had no effect on 
the profitability of SMEs in Zimbabwe. Some studies have shown that some regula-
tions indeed have had a negative effect of business profitability [14, 32].

The business planning problem (busplanprob) had no significant impact on 
profitability. The problems associated with business planning had no significant 
impact on SMEs operating in Zimbabwe. However this differed with other stud-
ies that found that lack of planning was the major hindrance of SMEs growth and 
sustainability [10, 12]).

Employee motivation (empmot) had no significant effect on profitability of 
SMEs in Zimbabwe. This implies that any form of scheme to motivate staff had no 
impact on profitability levels. The reason may be that as many are owner/family run 
incentives may not mean much to them as they will be building on value of busi-
ness. However many studies found different results from the current one because 
motivation of employee is believed to be having a huge impact on profitability of 
business [36, 37].

Advertising of business was significant at 5% significance level. This implied 
that adverts are an important component of a growing business. The more expen-
diture on advertising the better the profits achieved in business. The results were in 
line with some studies that reported that a business that does not advertise may not 
produce outstanding results [26, 38].

The licenced variable is significant at 10% level. This implies that a business oper-
ating legally is more likely to report more profits than one operating illegally. The 
legal status makes such businesses operate more profitable and sustainable [31, 36].

Bank account variable was found to be significant at 10% level. If a company is 
financially included higher profits are expected. If a company has a bank account 
it is likely to access funds at cheaper costs and more profits are reported as a result 
[39]. The results are in tandem with findings of Nkuah et al. [12] who reported that 
those firms with bank accounts are likely to report better profits than the financially 
excluded. Financial services are important in an economy and particularly for SMEs 
entrepreneurs. Financial institutions play a pivotal role in the resource allocation 
process and entrepreneurs need finance to grow their businesses.

Business insurance (businsurance) was found not significant. This implies that 
business insurance has no influence on profitability of business. However the results 
differed with some other studies that reported that an insured business was likely to 
report more profits [40].

Business records (busrec) was found not significant. This implied that whether 
the business records are in place or books done by a professional had no effect on 
the profitability of SMEs in Zimbabwe. The finding contradicted other studies that 
reported that those firms with business records are likely to have better profits [12].

Business advisory was found not significant. This means that whether the busi-
ness owners receive business advice or not there is no effect on profitability of SMEs 
in Zimbabwe. Though business advisory is important some sectors may not require 
special business advisory let alone for a small firm. The findings disagree with some 
studies that advocate for business advisory at any stage of growth and in decision 
making [11, 33, 41].
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Expertise was found significant at 5% level. This implies that if the business 
operator is skilled the higher the probability of better profits. The findings are in 
line with other studies [19, 32]. To operate a business it is best for one to be knowl-
edgeable for better results to be realised. For the SMEs to contribute more to the 
GDP and create more job opportunities, there is need to train the operators in every 
sector.

Corruption was found not to be significant. Any corrupt activity in the system 
does not have any effect on profitability of business in Zimbabwe. This contradicts 
with some studies that have found that corruption has become a hindrance to 
business growth and profitability [16, 36]. In some cases corrupt activities in the 
system may hinder licences, permits to operate or sell in some markets influencing 
profitability of business. Some countries have been affected by corruption making 
it difficult to operate business.

Tax variable was not significant. Any form of tax or tax status of a company 
has no influence on the profitability of an enterprise in Zimbabwe. A business that 
avoids tax usually reports more profits as tax is an expenditure that reduces profits 
[13, 15, 33].

Marital status was not significant. Whether one is married or not has no signifi-
cant effect on profitability levels. Some single women are operating in Zimbabwe 
with varying results and equally competing with married individuals. Business is no 
longer determined by marital status as individuals can take independent decisions 
or make decisions aimed at promoting business [13].

6. Conclusion

The findings call for enhanced coherence of strategies and policy formulation 
on employment creation across the multilateral system. The following factors were 
found significant: number of business, education level, business type, family busi-
ness ownership, expertise, licencing, advertising and bank account. The policymak-
ers should craft policies that enhance their contribution to profitability, growth and 
creation of employment. There is need for policy makers and other social partners 
to design and implement strategies that enhance employment opportunities in 
their countries. It is necessary for authorities at local, national and regional levels to 
embark on evidence-based analysis feeding the social dialogue and policy making 
processes for building a knowledge base for employment creation in SMEs. The 
discovery that all variables considered in this study have a form of relationship to 
SMEs’ profitability is a good starting point. This serves to assist in intervening in 
SMEs sector on better designs and stimulations of productive business activities and 
strategies for job creation. The factors investigated in this study have to be consid-
ered and ensure the environment is improved for SMEs growth and profitability. 
The governments can provide the effective assistance required for young women 
and men in business to make a good start in the world of business. This will posi-
tively influence young people’s personal and professional success in all stages of life.

Looking ahead to improve standard of living, create more job opportunities and 
economic growth the combination of growth factors that Africa presents create 
unparalleled opportunities for SMEs in the long term. The continent’s natural 
resources as well as fast growing economies will sustain high levels of business 
growth making Africa’s rise unavoidable. This will take political will and self-
less decisions by the countries’ leaders. The basis of a sustainable undertaking in 
Africa is dependent on the empowerment and support of regional SMEs and young 
entrepreneurs to reduce brain drain and poverty. The governments, international 
investors and other developmental institutions should be central to the stability 
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of the world’s economy. There is need to support the millions of SMEs and future 
entrepreneurs in improving the regulatory and business environment, improving 
institutional support systems, promoting technology transfers, innovations and 
improving productivity.
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The governments can provide the effective assistance required for young women 
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mation over the coming century as its population explodes, cities urbanize and 
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health. However, Africa is set to undergo a major social and economic transfor-
mation over the coming century as its population explodes, cities urbanize and 
consumer purchasing habits change. This is expected to lead to exponential growth 
in waste generation (Figure 1), which will put considerable strain on already 
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constrained public and private sector waste services and infrastructure, and further 
exacerbate the current state of waste management. In fact, the rate of growth in 
waste generation in Africa is expected to be so significant that any decrease in waste 
generation expected in other regions globally will be overshadowed by Africa, 
particularly Sub-Saharan Africa.

2. Background

The first Global Waste Management Outlook, published by the United Nations 
Environment Programme (UNEP) and the International Solid Waste Association 
(ISWA) in 2015 [2], highlighted the need for greater detail on the generation and 
management of waste at the regional level. The first Africa Waste Management 
Outlook published by the UNEP in June 2018 was in response to this global call [3]. 
The Africa Waste Management Outlook sets out the current state of solid waste 
management in Africa, including the state of waste governance; the associated envi-
ronmental, social and economic impacts of waste; and the opportunities that waste 
provides through appropriate solutions and financing mechanisms. This chapter 
summarizes the key findings of the Africa Waste Management Outlook and places 
them within the context of development in Africa.

3. State of waste in Africa

Available data shows that 125 million tonnes per annum of municipal solid waste 
(MSW) was generated in Africa in 2012, of which 81 million tonnes (65%) was 
from sub-Saharan Africa [4]. This is expected to grow to 244 million tonnes per year 
by 2025. However, with an average waste collection rate of only 55% (68 million 
tonnes) [4], nearly half of all MSW generated in Africa, remains within our cities 
and towns, dumped onto sidewalks, open fields, stormwater drains and rivers. The 
average MSW collection rate in sub-Saharan Africa is lower at only 44%, although 

Figure 1. 
Total municipal solid waste generation by region (adapted from [1]).
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the coverage varies considerably between cities, from less than 20% to well above 
90% (Figure 2). The average MSW collection rate for the continent is expected to 
increase to only 69% by 2025 [4].

Good waste collection services are often only found in the city centres, while 
municipal waste services in suburbs and peri-urban areas are usually poor. The situ-
ation is much worse in rural areas where often no formal waste collection services 
exist. Current MSW collection services in most African countries are therefore 
completely inadequate resulting in the leakage of waste into the environment, 
including the freshwater and marine environment.

Considering that an estimated 80–90% of the MSW generated in Africa is 
recyclable, it makes little sense that more than 90% of the waste generated in Africa 
is still disposed of to land, typically to uncontrolled and controlled dumpsites. With 
so little regard for the opportunity that waste presents as secondary resource, only 
4% of the waste generated in Africa is currently recycled, often by very active, but 
typically marginalized, informal reclaimers.

On average, 57% of MSW in Africa is wet, biodegradable, organic waste 
(Figure 3). This high organic waste content, relative to paper and packaging, is 
typical of MSW in developing countries. Biodegradable organic waste, such as food 
and garden waste, can be easily processed into valuable products such as compost 
or biogas, yet it remains largely an untapped resource for the continent. As a result, 
there is a growing move internationally, including in Africa, towards the decentral-
ized management of organic waste through small-scale composting and anaerobic 
digestion due to the failures in municipal waste collection services [8].

A waste stream of growing concern for Africa is waste plastic, with an estimated 
13% of the MSW generated in Africa being plastic (Figure 3), the bulk of which is 
also dumped to land [9].

Waste streams in Africa are also changing as consumer behavior changes and as 
new markets in a growing middle class emerge, with increasing volumes of packag-
ing and waste electrical and electronic equipment (WEEE) being generated, often 
with inadequate end-of-life solutions for these products [10, 11]. Cheap and sub-
standard products are increasingly being imported into African countries leading 
to new and emerging waste streams. The amount and types of hazardous waste are 
also increasing, with little awareness of its nature or management.

Food losses and waste in Africa are significant, occurring primarily at the early 
stages of the food supply chain [12]. In sub-Saharan Africa, roughly 37% of all the 

Figure 2. 
MSW collection coverage for cities in Africa (adapted from [5–7]).
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including the freshwater and marine environment.

Considering that an estimated 80–90% of the MSW generated in Africa is 
recyclable, it makes little sense that more than 90% of the waste generated in Africa 
is still disposed of to land, typically to uncontrolled and controlled dumpsites. With 
so little regard for the opportunity that waste presents as secondary resource, only 
4% of the waste generated in Africa is currently recycled, often by very active, but 
typically marginalized, informal reclaimers.
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(Figure 3). This high organic waste content, relative to paper and packaging, is 
typical of MSW in developing countries. Biodegradable organic waste, such as food 
and garden waste, can be easily processed into valuable products such as compost 
or biogas, yet it remains largely an untapped resource for the continent. As a result, 
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new markets in a growing middle class emerge, with increasing volumes of packag-
ing and waste electrical and electronic equipment (WEEE) being generated, often 
with inadequate end-of-life solutions for these products [10, 11]. Cheap and sub-
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food produced is lost or wasted [12]. For a continent with high levels of poverty, 
hunger and malnutrition, the loss and wastage of more than a third of all food 
produced, is unacceptable.

4. Waste governance in Africa

A number of policies (international, continental and regional) are already in 
place to address pollution and waste in Africa. However, it remains unclear as to 
how these policies have been translated into action and what progress, if any, has 
been made towards achieving their objectives and commitments. The inability 
of governments to enforce waste and environmental legislation in many African 
countries has given rise to a culture of impunity and has weakened the effectiveness 
of waste management in general [13]. What is clear, is the inability of governments 
and private industry to keep pace with growing waste streams and the timely 
development of policies and strategies to effectively deal with it [14].

Figure 4. 
African countries that have implemented local or national bans against waste plastics (dark blue shaded) 
(adapted from [15]).

Figure 3. 
MSW composition in sub-Saharan Africa and global [9].
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As a result, the response from many African countries has been to implement 
product bans on “problematic” products, particularly on single-use plastics. 
According to UNEP [15], 29 countries in Africa have already implemented some 
sort of regulation against plastics either at local or national level (Figure 4). 
These regulations vary from a ban on single-use (thin) plastic bags (and associ-
ated requirements for bag thickness) to complete bans on all plastic bags. The 
growing public outcry against plastic is now sparking action by governments on 
possible further bans on other single-use plastic products, such as PET beverage 
bottles and food services industry products such as plastic straws, cups, contain-
ers and utensils.

The slow adoption, limited use and poor design of economic instruments in 
solid waste in Africa, including alternative policy instruments such as extended 
producer responsibility (EPR) represents a “lost opportunity” [16].

In addition, the non-domestication of international agreements is making Africa 
an easy target for illegal dumping of hazardous waste from outside of the continent 
[17, 18].

5. Environmental and social impacts of mismanaged waste

Weak waste collection systems in Africa combined with uncontrolled and 
controlled dumping of waste, often associated with open burning, are causing 
significant economic, social and environmental impacts. Current waste manage-
ment practices in Africa are resulting in the leakage of waste into the environment. 
Furthermore, the indiscriminate dumping of waste in urban areas creates risks of 
disease, flooding and environmental pollution. Research has shown a correlation 
between proximity to open dumpsites and incidence of disease, including increased 
risk of cholera, malaria, typhoid fever, dengue fever and Zika [19–22].

Open burning of waste causes significant air pollution which impacts human 
health and contributes to changing climates. These impacts are not always local, but 
can be far reaching. Methane and black carbon released through open burning of 
waste are short-lived climate pollutants with strong effects on regional and global 
climate change [2].

Africa has become a dumping ground for waste, particularly hazardous waste, 
often from developed countries, with many African countries, particularly in 
west and north Africa, becoming a global destination for end-of-life EEE and 
vehicles exported from developed countries in North America, Europe and Asia 
[10, 16, 23, 24]. Current electronic waste recycling practices, often informal, pose 
potential risks to people and the environment [25, 26]. Children and women are 
heavily involved in WEEE recycling in Africa, constituting the most vulnerable 
group for this waste. Recycling of used lead-acid batteries in informal workshops 
in Africa is a major source of lead pollution, exposing considerable numbers of 
people and the environment to adverse effects [27, 28].

Plastic as a percentage of MSW for sub-Saharan Africa is higher than the global 
average, at 13% [9] and is a waste stream of growing concern for the continent. 
With weak waste collection systems and disposal of waste to uncontrolled and 
controlled dumpsites, the leakage of plastic into the environment poses a significant 
threat to the environment and economies [29, 30]. This is compounded by the lack 
of recycling in Africa.

Improper waste management has serious health and environmental conse-
quences. If it persists, it will undermine Africa’s efforts to achieve the sustainable 
development goals (SDGs).
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can be far reaching. Methane and black carbon released through open burning of 
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6. The opportunities in waste as resource

With only a 4% recycling rate, opportunities to develop a “secondary resources 
economy” are still largely unexplored in Africa. Current waste management 
practices have resulted in waste being overlooked for the value that it can provide 
to local economies. As a result, viable polymer (from plastic), fiber (from paper), 
metals and nutrients (from organic waste), amongst others, are being lost to Africa’s 
economy through disposal of waste to dumpsites and landfills. Resources which 
could have been reintroduced back into local and regional economies to support 
manufacturing and reduce the economic burden on product imports.

Preliminary calculations suggest that diverting waste away from dumpsites 
towards reuse, recycling and recovery could, conservatively, inject an additional 
US$8 billion every year into the African economy [31]. Creating significant socio-
economic opportunities for the continent. And if done responsibly, at the same time 
address the environmental and human health impacts associated with the current 
mismanagement of waste. Waste therefore provides considerable opportunity for 
the continent if only it could be safely collected and directed towards reuse, recy-
cling and recovery.

The informal sector has played a very active role to date in the collection and 
diversion of reusable and recyclable waste away from landfill in Africa. As such, 
integrating informal reclaimers into future waste management activities is key to 
unlocking these opportunities, while also ensuring their improved livelihoods. 
Labour-intensive collection, sorting and processing of secondary resources could 
also create many direct jobs and even more indirect and induced employment 
opportunities at higher levels of pay. Developing local end-use markets that support 
the local beneficiation of these secondary resources would also ensure that fewer 
jobs migrate with these secondary resources to other countries.

Because of the gaps that exist in current waste collection and disposal systems, 
and in waste reuse, recycling and recovery, many social and technological innova-
tions have emerged on the African continent over the past decade. These include 
innovative waste collection models, such as Wecyclers in Nigeria or Packag-ching 
in South Africa. Wecyclers uses low-cost, environmentally friendly cargo bicycles 
called “wecycles” to provide households and businesses in Lagos with convenient 
collection services for recyclable waste [32]. The Wecyclers and Packag-ching collec-
tion programmes reward residents for their recyclables through convenient collec-
tion systems, often in areas with no or poor municipal waste collection systems. 
Innovative end-uses for waste have also emerged on the continent. The Rethaka 
Foundation’s Repurpose Schoolbag initiative addresses not only waste, but also 
aims to bring light to families and keep children safe while walking to school. The 
initiative collects and repurposes plastic waste such as PVC billboards into low-cost, 
highly visible schoolbags for local disadvantaged students, equipped with a small 
solar panel [32]. The PET recycling company (PETCO) model of voluntary Extended 
Producer Responsibility (EPR) for end-of-life PET plastic bottles, has resulted in a 
65% post-consumer recycling rate in South Africa [33]. Utilizing both formal and 
informal actors in the value chain, the PETCO model is now being replicated in other 
countries in Africa, including Kenya, Ethiopia and Uganda [34].

Africa has however, recently seen investment in large-scale, traditional waste 
treatment technologies, such as the first waste PET plastic food-grade bottle-to-
bottle recycling plant, established by Extrupet in South Africa in 2015. Extrupet has 
the capacity to recycle over 2.5 million PET bottles per day, converting the waste 
PET bottles into fiber, thermoforming, food-grade and strapping-grade material, 
thereby producing high-quality, reliable end-products for use in packaging and 
other applications [35]. The Reppie 50 MW waste-to-energy plant at the Koshe 
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dump in Addis Ababa, Ethiopia marks a significant transition in Africa’s manage-
ment of waste, with the establishment of a large-scale, MSW thermal treatment 
plant [35].

But uptake of alternative waste treatment technologies in Africa has generally 
been slow, with dumping and open burning of waste remaining the dominant 
“technology” choice for the management of waste on the continent. While many 
alternative waste treatment technologies are available worldwide, only some of 
them are appropriate, or economically viable, for Africa, at least in the short- to 
medium-term.

Given the current state of waste management in most African cities, conven-
tional waste treatment technologies are often difficult to implement. A combina-
tion of small-scale, low-cost, decentralized, community-driven initiatives and 
larger-scale, higher-cost, centralized initiatives will therefore be required for 
Africa. Low-technology (and low-cost) solutions such as cargo bicycles, motor 
tricycles or donkeycarts are often good alternatives for waste collection in African 
cities, particularly where access is constrained. Recycling technologies are already 
being implemented for wastes such as plastic, paper, glass, metal, oil, e-waste and 
organic waste, but need to be significantly scaled up through the development and 
strengthening of local and regional end-use markets.

Although almost all African countries have some policies that dictate how waste 
should be managed, there are many factors that constrain the waste management 
system in Africa. These factors include weak legislation, lack of enforcement, low 
public awareness, negative attitudes, the poor state of services, corruption, political 
instability and conflicts [36].

Poor financing is a major constraint to the development of the waste sector 
in Africa. This is largely due to the fact that the waste sector is still perceived as 
a high-risk investment in Africa [37]. There are tremendous challenges and con-
straints to waste management finance and to setting up sustainable revenue models 
in Africa. Existing waste management financing models currently used in Africa 
are limited, aggravated by weak institutional frameworks and poor governance 
of public resources. Strengthening institutions and regulatory frameworks is 
therefore paramount in reducing the perceived sector risk. There is a huge need for 
investment finance in the waste sector. However, raising investor confidence is a 
challenge, particularly in low income countries. Project costing and cost recovery 
is often poorly understood by government agencies in charge of waste logistics and 
management.

Estimated investment needs for the sector range from US$6–42 billion (in 2015), 
depending on the alternative waste treatment technologies implemented. These fig-
ures are expected to triple to US$17–125 billion by 2040, given current population 
growth and urbanization patterns and assuming investment in large-scale waste 
technologies [37]. Public-private partnerships will therefore be key to unlocking the 
opportunities that waste provides as secondary resource for the African continent.

7. Conclusions

Africa faces many challenges with respect to solid waste management. Factors 
such as lack of awareness; weak environmental legislation and enforcement; 
and limited resources, including financial resources, result in inefficient waste 
management in most African countries, which directly impacts upon human and 
environmental health. Available evidence suggests that the current poor state of 
solid waste management is largely due to failures in governance and organizational 
weaknesses resulting in poor service delivery and a perceived high risk for private 
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6. The opportunities in waste as resource
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sector investors. The economic, social and environmental costs of inaction—of 
doing nothing—far outweigh the cost of implementing waste management solu-
tions on the continent, and if the 2030 Agenda for sustainable development is to be 
achieved, action has to be taken.

While the costs of implementing alternative waste treatment technologies is 
suggested to be in the range of US$6–42 billion, diverting waste away from dump-
sites and landfills towards reuse, recycling and recovery could inject a potential 
US$8 billion per annum of resource value into the African economy. This will result 
in improved livelihoods for informal reclaimers and the creation of new job and 
business opportunities for the continent.

But African countries cannot harness the development opportunity that waste 
provides, if waste remains scattered, uncollected across our environment, and our 
towns and cities, and if there is no incentive (political, legislative or economic) to 
divert waste away from dumpsites and landfills into economically productive value 
chains.

The African Union has set an aspiration that “African cities will be recycling at 
least 50% of the waste they generate by 2023” [38, 39]. The authors of the Africa 
Waste Management Outlook fully support the goal of the African Union and believe 
that even higher rates can be achieved, by developing appropriate collection systems 
and end-use markets for the following opportunity waste streams

i. Composting, bioenergy recovery (e.g. anaerobic digestion) or higher value 
product recovery (biorefinery) of organic waste

ii. Reuse and recycling of paper and packaging e.g. plastic, paper, metal, glass

iii. Refurbishment, repair, reuse, recycling of electronic waste

The Africa Waste Management Outlook has set out a vision for Africa to “Extend 
regular and reliable waste collection services to all, with safe disposal of residual waste 
to engineered landfills, while maximizing the recovery of secondary resources from these 
waste streams through social and technological innovations appropriate for Africa.”

Figure 5. 
Proposed approach to addressing solid waste in Africa [3].
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This requires that government, business and civil society “bring waste under 
control” (i.e. collection services for all and safe disposal of waste to engineered land-
fills), while simultaneously “harnessing the opportunities of waste as resource” through 
reuse, recycling and recovery. This will require a clear strategy for (i) capacity 
development and awareness raising, (ii) evidence generation and use in support of 
decision-making and policy development, (iii) strengthening institutions, policies 
and enforcing legislation, and (iv) adopting appropriate, inclusive waste services 
and technologies (Figure 5).

Good governance is crucial for creating an enabling environment for sustainable 
materials management (including waste management) [40]. As such, there is a need 
to strengthen capacity (financial, institutional, technological and infrastructural) 
to drive environmentally sound waste management [41]. Since solid waste manage-
ment is a sustainable development issue that cuts across socio-economic activities, it 
must be considered a political priority for Africa.

Finally, regional and sub-regional approaches to solving solid waste issues in 
Africa, with sharing of information and experiences, must be explored as capacity 
and resources vary greatly between countries.
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