& frontiers

@ Check for updates

OPEN ACCESS

EDITED BY
Marian Rizov,
University of Lincoln, United Kingdom

REVIEWED BY

Agus Dwi Nugroho,

Hungarian University of Agricultural and Life
Sciences, Hungary

Stefan Bojnec,

University of Primorska, Slovenia

*CORRESPONDENCE
Lubod Smutka
smutka@pef.czu.cz

RECEIVED 29 September 2023
ACCEPTED 29 November 2023
PUBLISHED 15 December 2023

CITATION

Mabeta J and Smutka L (2023) Trade and
competitiveness of African sugar exports.
Front. Sustain. Food Syst. 7:1304383.

doi: 10.3389/fsufs.2023.1304383

COPYRIGHT

© 2023 Mabeta and Smutka. This is an open-
access article distributed under the terms of
the Creative Commons Attribution License
(CC BY). The use, distribution or reproduction
in other forums is permitted, provided the
original author(s) and the copyright owner(s)
are credited and that the original publication in
this journal is cited, in accordance with
accepted academic practice. No use,
distribution or reproduction is permitted which
does not comply with these terms.

Frontiers in Sustainable Food Systems

Frontiers in Sustainable Food Systems

TYPE Original Research
PUBLISHED 15 December 2023
pol 10.3389/fsufs.2023.1304383

Trade and competitiveness of
African sugar exports

Joshua Mabeta! and Lubo$ Smutka®?*

!Department of Management, Faculty of Economics, University of South Bohemia in Ceské Budéjovice,
Ceské Budgjovice, Czechia, 2Department of Economics, Faculty of Economics and Management,
Czech University of Life Science in Prague, Prague, Czechia

Introduction: Sugar ranks among the most widely consumed, traded, sensitive,
and protected commodities on the global and intra-regional stages. Recent
developments in the sugar industry, inclusive of price distortions in the global
sugar market, the liberalization of the European sugar sector, and the globalization
of international agricultural trade, have amplified the need to comprehend the
evolution of competitiveness in African sugar exports. Consequently, this study
aims to provide a comprehensive analysis of the patterns, trends, and shifts in the
inter- and intra-regional competitiveness of African sugar exports.

Methods: This paper employed the Normalized Revealed Comparative Advantage
(NRCA) index and the Harris-Tzavalis panel-data unit-root test to assess the
stability and structural changes in the competitive patterns of sugar exports for
34 African countries. The analysis is based on panel data spanning the period
from 2001 to 2021.

Results and discussion: The NRCA indices unveil certain dynamics and shifts in
the competitiveness of country-specific sugar exports. Overall, the number of
countries exhibiting competitive sugar exports has marginally increased, rising
from14in2001to17in 2021. However, only eight African countries, predominantly
from the southern region, have consistently maintained competitiveness in both
the global and intra-regional markets throughout the entire analysis period. A
significant portion of sugar exports from African countries has remained non-
competitive on the global market, with a select few oscillating between periods
of comparative advantage and disadvantage. Notably, the North African nations
of Morocco, Algeria, and Egypt have transitioned from a position of comparative
disadvantage to one of comparative advantage. At the intra-regional level, the
presence of tariff and non-tariff trade barriers, including tariff escalations and
trade embargoes, has rendered sugar exports non-competitive. These barriers
augment the challenges faced by producers in other African nations seeking to
exploit economies of scale.

Conclusion: The sustained competitiveness of sugar exports from the Southern
African region to other African regions underscores the significance and increasing
impact of Foreign Direct Investment (FDI) in bolstering the competitiveness and
development of the sugar industry.

KEYWORDS

competitiveness, sugar exports, Africa, trade, Normalized Revealed Comparative
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1 Introduction

Sugar is one of the most consumed commodities in the world due
to its widespread use in various industries and households. Its
versatility extends beyond the culinary realm, as it is also utilized in
the production of ethanol, pharmaceuticals, and even beauty products.
The sugar industry is not only important in terms of its contribution
to Gross Domestic Product of the producing countries, but also its
immense potential to create employment opportunities along the
agricultural and manufacturing value chains (Hassan, 2008). The main
feedstock for sugar production globally is sugarcane accounting for an
estimated 80% of total sugar production (Smutka et al, 2011;
Machacelk et al., 2017) of which 70% is consumed domestically while
30% is traded on the international market (Pulkrabek et al., 2011;
Taylor, 2017). Sugar remains one of the most traded commodity both
at international and intra-regional level (Bouét et al., 2022). The trade
and competitiveness of sugar in Africa is likely to continue to evolve
in the coming years. The demand for sugar is anticipated to rise as a
result of the continent’s expanding population and rising incomes.
While this might result in higher sugar imports, it might also give
African nations the chance to grow their own sugar industries and
boost their competitiveness on the world market (Helia, 2022).

The development of the sugar industry on the global market has
been shaped by key factors such as fluctuations in oil prices,
geopolitical tensions, growth of alternative energy sources, significant
economic growth of some Asian countries and emergence of Brazil as
major sugar player on the international market (Pop et al.,, 2013;
Galovi¢ and Bezi¢, 2019). The emergence of Brazil as a major sugar
producing country and its trade-off between raw sugar production
and biofuels has had ramifications on the global sugar supply and
prices (FAO, 2005; Helia, 2022). The sugar market is one of the most
distorted and heavily regulated markets worldwide (OECD, 2007; Das
Nair et al., 2017; Anderson, 2023). The market for sugar is almost
universally subject to some form of regulation and distortionary trade
policies such as production quotas, subsidies, export quotas, export
refunds and import restrictions (Paha et al., 2021). Some countries or
regions, like the EU and Thailand, are in the process or have enacted
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legislation to deregulate the sugar industry (Helia, 2022). Sugar import
prices in the EU have gradually been reducing and seem to
be following the same trajectory as the prices on the African continent
but still remain above the world prices as can be seen in Figure 1.
Consumer prices for sugar in the EU have also since decreased to less
than 10% above global market prices (Paha et al., 2021; OECD, 2022).

In view of the recent dynamics and developments in the sugar
industry highlighted above over the last few decades, scholars have
developed keen interest to understand the competitiveness of African
sugar exports, especially given the current distortions of sugar prices on
the world market, liberalization and globalization of international
agricultural trade. This is particularly intriguing because, in contrast to
developed nations that often maintain high levels of protectionism and
subsidies for their own agricultural sectors, developing nations support
the liberalization of the agricultural market and a reduction in
protectionism to boost production and expand their market base
(Nugroho and Lakner, 2022). At the same time, globalization and market
liberalization has exposed African countries to a number of external
shocks such as financial crises, the COVID-19 pandemic and the
Ukraine-Russia war, which may affect the competitiveness of their sugar
exports (Nugroho et al., 2022). It is, therefore, imperative that African
countries sustain their competitiveness to withstand external shocks,
given the substantial prospects that the sugar industry plays in foreign
exchange earnings, contribution to Gross Domestic Product (GDP) and
the cascading positive effects such as food security, job creation, and
poverty reduction, particularly in economically disadvantaged and
isolated rural regions (Pawlak and Kolodziejczak, 2020). The sugar
industry also possesses the capacity to generate environmentally-
friendly energy for selling to the national power grids and produce
ethanol for blending with gasoline, thereby reducing the need for foreign
fuel imports, or increasing export earnings (Innes, 2010).

Several studies have been conducted to assess the competitiveness
of Africa’s sugar competitiveness at a global scale, but the analysis was
mainly done at country level making it difficult to assess cross country
or intra-regional competitiveness. To the best of the authors’
knowledge, there is no comprehensive study that has been conducted
to analyze the competitiveness of sugar exports for all African
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FIGURE 1
EU, USA and Africa and world prices of sugar.
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countries at regional or global level. Chisanga et al. (2014) found that
preferential access to European markets distorts the possibility of
intra-regional trade in sugar between nations like Zambia and
South Africa, which are low cost net exporters of sugar. Chisanga et al.
(2014) further notes that some of the large milling sugar companies
have leveraged a favorable regulatory environment which has resulted
in exerting some level of market power and maximizing returns for
their global shareholders.

Das Nair et al. (2017) found that not only do some African
countries, particularly South Africa and Zambia, have comparative
advantage in sugar production, the countries in question also have
competitive advantage in sugar trade on the international market.
Recently, Seleka and Dlamini (2020) conducted a comprehensive
analysis of ACP sugar exporters which included 11 African countries.
The study found out that countries like Cote d’Ivoire, Kenya,
Madagascar, Malawi, Tanzania, Uganda, and Zambia have marginally
moved from a state of extreme comparative disadvantage between the
early 1960s and 1970s to comparative advantage in the 2010s.
Structural shifts in comparative advantage that took place after the
Lomé Convention went into effect helped to drive the improved
performance. On the other hand, countries like Congo, Mauritius,
Eswatini, and Zimbabwe have experienced a slight deterioration in
comparative advantage during the same period. Using aggregated
agricultural exports, Odjo and Badiane (2018) found that while the
majority of commodities saw increases in competitiveness on
international markets during the reference period, the analysis of
Africa’s competitiveness at the commodity level showed that some
important products recorded significant losses.

Quantifying comparative advantages is a crucial aspect of trade
policy (Costinot et al., 2012). A number of studies have used market
share indices such as the Export Concentration Index and the
Hirschman Herfindahl Index to measure competitiveness (Odjo and
Badiane, 2018; Sheetal et al., 2020; Bouét et al., 2021). The use of
market share does not give a true picture of shifts in competitive
advantage because it only focuses on the relative size of a country
within its industry. Therefore, relying solely on market share can lead
to an incomplete understanding of the dynamics within a competitive
landscape. Augmented and improved versions of Balassa’s (1965)
index, despite its inherent weaknesses, remain a benchmark in
empirical literature as they allow for cross country analysis, ordinal
ranking of countries and shifts in comparative advantage overtime (Yu
et al,, 2009; Liu and Gao, 2019; Danna-Buitrago and Stellian, 2021;
Stellian and Danna-Buitrago, 2022b).

The distinctive features and contribution of this study to literature
are three-fold. First, there is a dearth of empirical evidence on product-
specific competitiveness as most studies have focused on overall trade
competitiveness of a country or a specific sector (Odjo and Badiane,
2018; Bouétetal,, 2021). Sugar is one of the most consumed, sensitive,
volatile and protected commodity in international trade (SADC, 2011;
Viljoen, 2014; Sandrey et al., 2018; Mpapalika, 2019). Second,
we recognize that this research area has been thoroughly examined at
the regional level. Past research has focused on effects of EU sugar
reforms on development in Africa (Gotor and Tsigas, 2011; Chisanga
et al,, 2014; Paha et al,, 2021) and competitiveness of African sugar
exporting countries that are members of regional trade agreements
with the EU, USA and other developed countries (Innes, 2010; Seleka
and Dlamini, 2020; Simelane, 2021). The novelty of this study is that it
assesses the competitiveness of all sugar exporting countries from the
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African continent, including intra-regional competitiveness. Third, this
study also analyses how competitiveness of the sugar exports has
evolved over time, including the shifts in competitiveness across
different countries using the NRCA index, which addresses the
drawbacks of Balassa’s index. Against this backdrop, the objective of
this paper is to assess the patterns, trends and changes in inter and
intra-regional competitiveness of African sugar exports.

2 Overview of Africa’s sugar exports

Africa has experienced growth in sugar production, with several
nations becoming major players on the world sugar market. The
continent’s tropical and sub-tropical climatic conditions coupled with
availability of arable land make it ideal for growing sugar cane and
sugar beet. Several African countries are actively engaged in sugar
exports, seeking to capitalize on the international demand for this
essential commodity. Some of the major sugar-exporting nations in
Africa in 2022 were Morocco, Eswatini, South Africa, Mauritius and
Egypt. Figure 2 shows Africas top ten leading sugar exporting
countries in 2022 by export value.

Sugarcane production is highly correlated with sugar exports.
Countries that produce more sugarcane tend to export more.
Countries with high sugarcane production have a surplus of sugar,
leading to increased exports in order to meet global demand. Major
sugarcane producing regions such as the Americas and Asia
consistently stand out as leading sugar exporters on the world market.
While Africa’s share of global sugarcane production has averaged
about 5% (Mabeta and Smutka, 2023; Thibane et al., 2023), its
contribution to global sugar exports has been slightly higher. Between
2018 and 2022, Africa accounted for about 8% of global sugar exports,
the lowest among the four regions (Figure 3). However, Africa has the
potential to increase its global share of sugar exports under existing
various trade agreements, particularly with the EU.

Historically, the European Union has been the primary export
market for African sugar, providing favorable conditions for sugar
exports. These trade relationships were largely influenced by the
former colonial ties that existed between European and African
nations. African sugar exporters were beneficiaries of the protected
sugar industry in the EU through the African, the Caribbean, and the
Pacific Group (ACP)-EU partnership which allowed even the less
efficient and uncompetitive African countries to realize gains from
their exports (Seleka and Dlamini, 2020). After decades of heavy
producer subsidies and price support that culminated in domestic
prices that were well above the world price (FAO, 2005), the EU has
since liberalized the sugar industry in a process that commenced in
2006 and was finalized in 2017 (Seleka and Dlamini, 2020; Paha et al.,
2021). The EU sugar reforms resulted in increased supply of EU sugar
on the world market, reduced imports from Africa and a decline in
sugar prices within the EU (Seleka and Dlamini, 2020; Paha et al.,
2021; OECD, 2022). Sugar production in the EU increased by
approximately 21% in 2017 (FAOSTAT FAO, 2023), although it took
a downturn in the subsequent years owing to unfavorable weather
conditions and the impact of the COVID-19 pandemic (European
Commission, 2019). The EU reforms coincided with a decline in
African sugar exports to the EU in 2018. However, the share increased
in subsequent years, albeit fluctuating and ranging between 13 and
17% between 2019 and 2022.
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FIGURE 2
Top Ten African sugar exporting countries in 2022.
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Sugar exports by region: 2018 to 2023.
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Nevertheless, shifting global dynamics and preferences have
prompted African sugar exporters to look into alternative markets and
expand beyond traditional markets to embrace new opportunities in
diverse regions around the world. This diversification strategy has
proved successful, opening up new markets in different parts of the
world. For instance, Asian countries are emerging to be significant
importers of African sugar. African sugar imports from countries like
India, Indonesia, and Pakistan have surged recently. African exporters
now have a lucrative market owing to Asian countries’ growing
incomes, populations and changing dietary preferences (Pingali, 2007;
Pradhananga and Naval, 2021). Between 2018 and 2022, the share of
African sugar exports to Asian countries has averaged 22%, surpassing
exports to the EU (Figure 4).

The emergence of intra-regional trade is one of the notable trends
in African sugar exports. As urbanization and population growth
continue to drive consumption, the continent has witnessed an increase
in sugar demand within its own nations (Masters et al., 2013; Staatz and
Hollinger, 2016). As a result, regional trade agreements and economic
groups like the Southern African Development Community (SADC),
East African Community (EAC), Economic Community of West
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African States (ECOWAS) and the Common Market for Eastern and
Southern Africa (COMESA) have been instrumental in fostering this
expansion of intra-regional sugar trade. The lion’s share of African
sugar exports is traded intra-regionally (Figure 4), albeit within the
regional trading blocs while trade across various regions is low to
prohibitively high tariff and nontariff barriers. These barriers impede
the growth of inter-regional sugar trade in Africa. Nevertheless,
ongoing efforts are aimed at reducing these barriers and minimize unit
costs via economies of scale to foster greater trade integration among
African nations through the African Continental Free Trade Area
(AfCFTA). The AfCFTA has the potential to enhance FDI in Africa
through the reduction of trade barriers, the harmonization of
regulatory requirements, and the creation of new investment avenues
spanning various sectors to take advantage of an expanded market
(Gunasekera et al., 2015; Morgan, 2022). The ongoing transition
towards higher-value consumer goods in intra-African agricultural
trade offers opportunities for investors to meet the burgeoning demand
within Africa. AfCFTA is projected to increase food exports by a $2.5
billion, thereby fostering the deepening of agri-food value chains and
contributing to the improvement of agricultural trade (Morgan, 2022).
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FIGURE 4
Africa’s average share of sugar exports by destination: 2018 To 2023.

3 Theory and literature review

Competitiveness of commodities on the international market is a
multifaceted and multidimensional concept that is widely studied in
economics, international trade, and business. While the definition of
this concept is clear as it relates to a company, there is no universally
accepted definition as it applies to a nation (OECD, 2010).
Competitiveness is usually confused with comparative advantage and
in most cases, the two are used interchangeably. However, the two
terms are inextricably linked, particularly in international trade.
Comparative advantage in international trade can be defined in terms
of a country having lower equilibrium factor prices than an
international competitor regardless of the source of cost advantage
such as abundance of inputs (Heckscher-Ohlin Theory) and
availability of technology (Ricardos Theory) (Siggel, 2006). This
implies that nations exhibit relative competitiveness in the production
of goods and services for which they possess a cost advantage. Bojnec
and Ferté (2012) posit that relative comparative trade advantage
encapsulates the enduring structural characteristics of both the sector
and the economy, emphasizing long-term stability by centering on
product-specific disparities within a country and being subject to
macroeconomic variables. In contrast, competitive advantage
experiences short-term fluctuations influenced by sector-specific
factors, macroeconomic forces, and market and policy distortions.
However, in the context of agro-food trade, trade advantage and trade
competitiveness measures are interconnected and complementary,
playing crucial roles in shaping a country’s position in the global
agricultural and food markets. They work together to provide global
market access by ensuring that products meet the standards and
preferences of international consumers.

The notion of competitive advantage has been defined differently by
various authors. One of the widely used modern definitions can
be traced from the seminal work of Porter (1990). According to Porter’s
Diamond Model, competitive advantage is a company’s ability to
produce goods or services faster, more efficiently, or more affordably
than its competitors. Porter’s idea of competitive advantage emphasizes
the significance of recognizing and utilizing distinctive strengths and
resources that differentiate a company from its rivals. Companies can
do this to develop a long-lasting competitive advantage that propels
profitability and market success. The importance of elements like
innovation, technology, branding, customer loyalty, and operational
efficiency in achieving long-term business growth is underscored by this
understanding. This definition, however, only holds at company level.
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Porter (1990) argues, using empirical analysis of selected
developed and industrialized countries, that competitive advantage is
much more than having a favorable macroeconomic environment in
terms of exchange rates, interest rates, cheap and abundant labor or in
terms of deliberate government policies that protect the local
industries and provide subsidies. At a country level, Porter (1990)
posits that productivity serves as the main determinant of international
competitiveness and that raising it through constantly upgrading and
innovation could consequently raise citizens’ standards of living. This
is because producers can create more goods and services using the
same amount of resources, increasing output and fostering economic
prosperity. A country’s competitiveness in the global market can
be further boosted by innovation and technological advancements,
which can result in increased productivity. Porter’s view is supported
by the Ricardian model which predicts that nations should produce
and export proportionally more in sectors where they are more
productive (Costinot et al., 2012).

Subsequent definitions have underpinnings on Porter’s theory.
The Global Competitiveness Report (2020) of the World Economic
(WEF)
competitiveness in terms of a broad range of factors that raise

Forum reaffirms Porter’s definition by describing
productivity such as technological developments, among others.
Similarly, Lundvall (2010) argues that a nation’s capacity for innovation
and the creation of interactive learning systems is directly related to
its level of competitiveness. Sugar, as a globally traded commodity, is
fueled by production volumes (economy of scale) and low unit costs
by profitably converting inputs to outputs (Simelane, 2021). In this
regard, several studies in agricultural economic literature have
described competitiveness as the capacity of an industry to attract
investment and other limited resources by selling goods on the global
market, while determined to earn opportunity cost of resources, in an
effort to draw in choice and opportunity, while striving to offset the
opportunity cost of resources (Esterhuizen et al., 2008; Van Rooyen
and Esterhuizen, 2012; Boonzaaier, 2015).

From the various definitions highlighted above, it can be deduced
that the concept of competitiveness of commodities on the international
market entails a country’s ability to successfully sell and export their
goods to foreign markets while maintaining an advantage over other
competitors. It is an essential component of international trade as it has
a direct impact on the economic growth, employment creation, and
general prosperity of a nation. It involves a wide range of factors that
influence a commodity’s marketability and attractiveness on a global
scale. Competitiveness is crucial for countries looking to export their
products and achieve favorable trade balances. It's important to note
that competitiveness is not static and can change over time. The
competitiveness of commodities can be impacted by variables like shifts
in global demand, improvements in infrastructure and technology,
shifts in consumer preferences, movements in exchange rates (Siggel,
2006; Delgado et al., 2012), processing costs (Onyango et al., 2018) and
low wages of African countries compared to developed countries
(2006) and
Ndlangamandla (2016) found that the exchange rate, particularly the

(Wamboye and Fayissa, 2022). Srivastava et al.

depreciation of domestic currencies significantly affect the
competitiveness of the sugar industries of South Africa and Swaziland,
respectively. Further, differences in climate, the availability of arable
agricultural land and population may all play a role in comparative
advantage in the production of agricultural commodities (FAO, 2010).
Together, these elements play a significant role in determining trade
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flows across nations and regions. For instance, most African countries
have a potential to enhance their competitiveness on the international
market given their favorable climatic conditions for growing sugar and
availability of land and other natural resources (Hess et al., 2016).

Additionally, trade barriers, changes in government policies and
regulations that enhance productivity can also significantly affect the
competitiveness of commodities on the international market
(Srivastava et al., 2006; Nyanzunda, 2012; Bouét et al., 2021). These
factors can create opportunities or challenges for industries and
countries to maintain or improve their comparative advantage in the
global market. These factors can lead to changes in the comparative
advantage of countries and affect their trade patterns. Access to
modern agricultural technologies, irrigation systems, and
mechanization can enhance productivity and reduce production costs,
thereby contributing to comparative advantage (Peng et al., 2022;
Daum, 2023). Empirical evidence suggests that such technological
spillovers are a commonplace for countries that attract FDI and may
improve export performance (Ayenew, 2022; Chih et al., 2022). This
explains why several African countries have formulated policies to
attract foreign direct investment and stimulate their exports. Some of
the policy measures include provision of fiscal incentives and
establishment of special economic zones (SEZs) (Malikane and
Chitambara, 2017; UNCTAD, 2021).

The increase in FDI due to deliberate policy interventions has
coincided with a positive and upward trajectory in the performance
of the agriculture sector, including sugar production. As noted by
Ngcobo and Jewitt (2017), this can be attributed to inflows of FDI
and its role in technological spillovers, increased investment in
infrastructure and adoption of efficient methods of production,
which in turn can enhance a country’s competitiveness in the sugar
export market. This observation is also supported by Nyanzunda
(2012) who further opines that that technological advancements
that come with FDI increase productivity, enhance access to
markets with high returns and play a pivotal role in determining the
competitiveness of the sugar industry. Sugar production is a capital-
intensive business venture that needs investments to maintain a
given level of competitiveness (Galovi¢ and Bezi¢, 2019). Therefore,
due to the high capital requirements involved, investments are
necessary to modernize equipment, improve infrastructure, and
implement advanced technologies that can enhance productivity
and efficiency in the industry. Based on the perceived critical role
of FDI in the growth and competitiveness of the sugar industry, it
is, therefore, expected that countries that have attracted higher FDI
inflows are more competitive in sugar exports compared to those
countries with low FDI inflows in the sugar industry. By analyzing
the relationship between FDI inflows and sugar exports, we can
gain insights into the potential impact of foreign investment on a
country’s sugar industry.

4 Methodology
4.1 Methods of analysis

The method used to measure competitiveness in a given
country is contingent on whether it is done at the product, firm,

sector, or overall economic level. The variety of the competitiveness
term has led to a wide range of economics measurements being
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used by various studies. Multiple techniques and indices have been
used to investigate competitive advantages as a result of the various
ways in which authors have defined the term to guide the findings
of their research as enunciated in section 2 above. Some of the
widely used indices include the Revealed Comparative Advantage
(RCA) Indexes, the Hirschman-Herfindahl Index and the
Domestic Resource Cost (DRC), among others. Since Balassa’s
seminal paper in 1965, RCA indexes have typically been used to
measure competitive advantages. The Balassa’s Index can
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be expressed as:

Where E; shows exports of commodity j for country i, E}
represents world exports of commodity j, £’ indicates the total exports
of all commodities from country, £* represents the export of all goods
by all countries (Yu et al., 2009; Seleka and Dlamini, 2020). The
Balassas index in Eq. 1 expresses a country’s market share in the
export market for a commodity with its market share in the world
market. If B} is such that B; € (1, 0 ], then country i has a comparative
advantage in commodity j while if B} € [0, 1) then country i has a
comparative disadvantage in the commodity in question. On the other
hand, a value equal to 1 shows that country i neither has comparative
advantage nor comparative disadvantage in that particular commodity
(Stellian and Danna-Buitrago, 2022b).

However, Balassa’s RCA Index has inherent weaknesses that have
been advanced by several studies (Yu et al., 2009; Seleka and Dlamini,
2020; Stellian and Danna-Buitrago, 2022a,b). First, the index is
asymmetric given that the lower bound [0, 1) and upper bound (1,”
] are not of the same length. Second, the index suffers from small
country bias such that a nation may display high values of the B}
index despite having a relatively small share of total exports. Third,
the Bj- index is not additive across products and countries, which
may affect the measurement of comparative advantages. Due to these
drawbacks, it is difficult to compare RCA values directly between
various products or industries, as the scale and size of industries can
vary significantly.

Arising from the weaknesses of Balassa’s Index, several RCAs
have emerged to address some inherent weaknesses of Balassa’s index.
However, there is still no universally accepted or superior index to
measure comparative advantage (Liu and Gao, 2019; Stellian and
Danna-Buitrago, 2022b). Stellian and Danna-Buitrago (2022a,b)
argue that any RCA index despite being robust and having no
weaknesses, is not a one-size-fits-all measure of comparative
advantage and may yield incongruent outcomes depending on the
countries, time periods and products it is applied on. This study
adopts the Normalized Revealed Comparative Advantage (NRCA)
index following Yu et al. (2009) and Seleka and Dlamini (2020). The
computation of other types of indices is beyond the ambits of this
study. The NRCA is a better indicator of comparative advantage by
measuring the degree to which a country’s actual exports deviates
from its comparative-advantage-neutral level in terms of its relative
scale with respect to the global export market (Yu et al., 2009). The
comparative-advantage-neutral level is defined as:
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Eq. 2 shows that country s ratio of its sugar exports ( E l; ) to total
world sugar exports must equal country #’s ratio of total agricultural
exports (E,i4) to the world’s total agricultural exports (EZV). By making
EMs the subject in (2), the deviation of country i from its comparative-
advantage-neutral level of exports would be given by:

EYEY )
EY

i i
El _Eg=E -

oo
Multiplying the comparative-advantage-neutral exports ( Es—Es)
by the reciprocal of the world’s total agricultural exports (EZV) would
yield the NRCA index for country #s sugar exports given by:
S -
NRCA; = —5 ——1— (4)
" EVE"

While the distribution of the NRCA index remains highly
non-Gaussian (Deb and Sengupta, 2017; Liv and Gao, 2019) show that
the derived NRCA index ranges is now symmetrical and ranges from
—0.25 to +0.25, has a stable mean of 0 but is nonzero even if exports
are naught. This implies that the summation of the NRCA score for a
commodity and across all nations is zero as shown in Egs 5, 6
below respectively:

> NRCA; =0 5)

1

> NRCA} =0 (6)

s

The desirable properties of the NRCA index as encapsulated in
Egs 5, 6 entail that there is a trade-off in comparative advantage over
a commodity and across countries. If one country gains a comparative
advantage in a given good, then some other countries must lose a
similar advantage in that same good (Yu et al., 2009). The converse is
also true. The derived NRCA also has an additive property unlike the
Balassas index. This means a region’s comparative advantage in
producing a commodity can simply be measured by aggregating the
individual member countries’ comparative advantage in producing
the same commodity. These properties also allow for comparability of
the NRCA indices over time within and across different countries to
determine changes or shifts in comparative advantage (Yu et al., 2009).
Positive NRCA values signify a state of comparative advantage, while
negative values indicate comparative disadvantage.

It is imperative to test how the computed indices evolve over time.
In this regard, trend stationarity analysis of the NRCA is carried out
to test stability and structural changes in the competitive patterns of
sugar exports. Trend stationarity describes how these indices behave
over time in terms of stability of the mean and variance. A time series
of the NRCA index is said to be trend stationary if it displays a steady
and predictable pattern over time (Stellian and Danna-Buitrago,
2022a). To assess the changes in comparative advantage overtime,
we estimate a model proposed by Dalum et al. (1998) and
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Danna-Buitrago and Stellian (2021). The model tests for stationarity
using Harris-Tzavalis panel-data unit-root test and is specified
as follows:

NRCA = pNRCA' |+, +&i @)

Where NRCA; is the value of the RCA index corresponding to
country i at time ¢, y; is the intercept unique to each country and g, is
the error term. If |p| is less than 1, then the null hypothesis of
non-stationarity is rejected and therefore the NRCA index does
exhibit short term deviations and finite variance around the time-
invariant mean (Danna-Buitrago and Stellian, 2021). The Harris-
Tzavalis panel-data unit-root test described above does not tell us the
extent of time stationarity. We, therefore, compute the standard
deviation to determine the magnitude of time stationarity of the
country-specific NRCA indices.

4.2 Data

Different sources of data are used in this study. Data on sugar exports
were extracted from the International Trade Centre (ITC) and United
Nations’ Comtrade (UN COMTRADE) database statistics at the four-
digit levels of the Harmonized System (HS) nomenclature in order to
compare various sugar economies. Data at the four-digit HS 1701 (Cane
or beet sugar and chemically pure sucrose, in solid form) aggregates the
following subgroups; 170,111- Raw cane sugar (excluding added
flavoring or coloring), 170,112-Raw beet sugar (excluding added
flavoring or coloring), 170,113- Raw cane sugar (in solid form, not
containing added flavoring or coloring matter, obtained without
centrifugation, with sucrose content 69° to 93°, containing only natural
anhedral microcrystals, 170,114- Cane sugar, raw, in solid form, other
than as specified under 170,113, 170,191-Refined cane or beet sugar,
containing added flavoring or coloring, in solid form, 170,199-Sucrose,
chemically pure, in solid form, not containing added flavoring or coloring
matter (UN Comtrade, 2023). Due to non-availability of data for some
African countries, the NRCA indices are only computed for 34 African
countries for each year from 2001 to 2021, five of which feature among
the World’s top 20 major sugar exporters. These are Morocco, Eswatini,
South Africa, Mauritius and Egypt. Country level, regional and world
agricultural exports data are taken from the Food and Agriculture
Organization (FAO) of the UN. The analysis also covers 10 major sugar
exporting countries to gauge how African countries fare against these
competitors on the world market. Based on 2022 UN Comtrade database,
these countries include Brazil, India, Thailand, France, Germany, Mexico,
Guatemala, Netherlands, Belgium and Poland. The regional analysis is
based on the United Nations M49 classification widely used by FAO.

5 Results and discussion

5.1 Results

5.1.1 Patterns and trends in sugar exports

We, similarly to Seleka and Dlamini (2020) and Sheetal et al.
(2020), use three-year averages for ease of interpretation and to smooth
out random fluctuations making it easier to identify trends and
patterns in the data. The three-year averages of NRCA indices between
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2001 and 2021 are summarized in Table 1. Based on the positive NRCA
indices, at the beginning of 2001, only 14 African countries had
comparative advantage in sugar exports. These include Mauritius,
South Africa, Eswatini, Malawi, Zimbabwe, Zambia, Mozambique,
Ethiopia, Namibia, Gabon, Tanzania, Burundi, Cabo Verde and
Lesotho. By the end of 2021, the number of sugar-exporting African
countries with comparative advantage increased to 17. This expansion
in the number of African countries with a competitive edge in sugar
exports demonstrates the growing potential and competitiveness of the
sugar industry across the continent. Almost 50% of the countries with
competitive advantage are from the Southern Africa region, led by the
traditional major exporters; Eswatini and South Africa. These countries
have established strong industries and infrastructure, allowing them to

10.3389/fsufs.2023.1304383

efficiently produce and export goods. Additionally, their strategic
geographical location provides easy access to international markets,
further enhancing their competitive advantage.

While a number of African countries have experienced a positive
trajectory in sugar production, changing climate patterns have
continued to pose threats to the reliable supply of sugar, particularly
for nations whose agriculture is dependent on rainfall. Sugarcane and
sugar production in Africa has been interspersed with protracted
droughts as several countries and regions have grappled with effects
of climate change in the recent past (Masih et al., 2014). These
droughts not only affect the quantity and quality of water available for
irrigation, but also lead to reduced yields and crop failure, impacting
the livelihoods of small-scale farmers that produce sugarcane under

TABLE 1 Shifts in comparative advantage of sugar exporting African countries.

Country 2001-2003 2004-2006 2007-2009 2010-2012 2013-2015 2016-2018 2019-2021
Algeria —0.00018 —0.00017 0.00007 0.01875 0.01543 0.01428 0.01456
Angola —0.00001 —0.00001 —0.00002 —0.00004 0.00015 0.00038 0.00038
Benin —0.00094 —0.00060 —0.00021 —0.00048 —0.00001 —0.00035 —0.00057
Botswana —0.00036 —0.00016 —0.00032 —0.00038 —0.00025 —0.00015 —0.00006
Burkina Faso —0.00020 —0.00030 —0.00063 —0.00098 —0.00107 —0.00103 —0.00062
Burundi 0.00019 0.00011 0.00023 —0.00018 —0.00007 —0.00011 —0.00008
Cabo Verde 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000 0.00000
Cameroon -0.00235 -0.00202 -0.00146 -0.00186 -0.00148 -0.00145 -0.00088
Cote d’'Ivoire -0.00956 -0.00840 -0.00880 -0.01248 -0.00889 -0.00972 -0.00814
Egypt -0.00110 -0.00006 0.00146 0.01117 0.00461 0.01203 0.00246
Eswatini 0.01634 0.02693 0.01034 0.01942 0.02423 0.02135 0.02559
Ethiopia 0.00121 -0.00202 -0.00106 -0.00468 -0.00547 -0.00203 -0.00224
Gabon 0.00042 0.00051 0.00011 -0.00008 -0.00006 -0.00004 -0.00004
Gambia -0.00008 -0.00006 -0.00004 0.00009 0.00008 0.00007 0.00002
Ghana -0.00323 -0.00439 -0.00306 -0.00503 -0.00397 -0.00532 -0.00318
Kenya -0.00244 -0.00446 -0.00366 -0.00531 -0.00398 -0.00458 -0.00334
Lesotho 0.00000 -0.00001 0.00000 0.00000 —0.00005 —0.00005 —0.00007
Madagascar —0.00014 0.00044 0.00064 0.00054 0.00069 —0.00094 —0.00053
Malawi 0.01301 0.00706 0.00463 0.00754 0.00657 0.00269 0.00436
Mauritius 0.06279 0.05291 0.02767 0.02140 0.01865 0.01486 0.01155
Morocco —0.00386 —0.00400 —0.00368 —0.00457 —0.00155 0.00871 0.01297
Mozambique 0.00265 0.00424 0.00366 0.00494 0.00851 0.00480 0.00285
Namibia 0.00048 —0.00009 —0.00030 —0.00062 —0.00071 —0.00056 —0.00033
Niger —0.00024 —0.00019 0.00042 0.00111 0.00066 —0.00068 0.00027
Nigeria —0.00192 —0.00195 —0.00169 —0.00297 —0.00164 —0.00227 —0.00146
Rwanda —0.00014 —0.00020 —0.00024 —0.00036 0.00000 —0.00023 0.00086
Senegal —0.00060 —0.00051 —0.00055 —0.00078 —0.00082 —0.00059 —0.00075
South Africa 0.04415 0.03200 0.02046 0.01343 0.01160 0.00584 0.01490
Tanzania 0.00027 —0.00034 —0.00045 —0.00186 0.00096 —0.00204 —0.00162
Togo —0.00020 —0.00028 —0.00038 —0.00072 —0.00011 0.00012 0.00027
Tunisia —0.00209 —0.00359 —0.00269 —0.00278 —0.00166 0.00514 0.00026
Uganda —0.00063 —0.00041 0.00245 0.00351 0.00328 0.00435 0.00386
Zambia 0.00695 0.00745 0.00765 0.00956 0.00787 0.00690 0.00549
Zimbabwe 0.00818 0.00668 0.00341 0.00309 0.00660 0.00220 0.00237
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outgrower schemes (von Maltitz et al.,, 2019) and poses a significant
risk to the overall competitiveness of African sugar exports. Hence,
irrigation is indispensable to sugar producing African countries to
ensure the sustainability of yields, and land productivity to minimize
the effects of climate change (Nugroho et al., 2022).

In the context of the Harris-Tzavalis unit-root test, Rho represents
the coeflicient of the lagged level term (the lagged value of the
dependent variable). A value of Rho close to 1 indicates a strong unit
root effect, suggesting that the panel dataset is non-stationary. In this
case, a positive value of Rho indicates a stochastic trend, while a
negative value would imply a decreasing trend. On the other hand, Z
statistic is a measure of how many standard deviations the estimated
p value deviates from the hypothesized null value. These test statistics
are used to assess the significance of the unit-root test by comparing
against critical values. The null hypothesis of a unit root is rejected by
the negative value of the Z statistic, which indicates that Rho is
significantly different from zero.

10.3389/fsufs.2023.1304383

The Harris-Tzavalis panel unit root estimation of Eq. 6 yields a Rho
(p) value of 0.6952 and a Z statistic of —6.9458. These results indicate
that overall, there has been a stable trend in competitiveness of sugar
exports of African countries. The estimated results suggest that the null
hypothesis is rejected in favor of the alternative hypothesis providing
strong evidence against the presence of a unit root and therefore the
NRCA index converges toward its long-term value. Summary statistics
for the African countries with competitive advantage in sugar exports
presented in Table 2 corroborate the Harris-Tzavalis panel unit root
estimation results that indeed the NRCA indices are trend stationary.
The low standard deviations confirm the low variability of the NRCA
indices among the African countries. The descriptive statistics for the
other African countries with uncompetitive sugar exports on the world
market are shown in Appendix Table A1.

When compared to the major sugar exporters on the world
market, Table 3 shows that some African sugar exporting countries
are more competitive than Belgium, Germany, Netherlands, and

TABLE 2 Descriptive statistical analysis of NRCA indices for the most competitive African sugar exporters from 2001 to 2021.

Country Mean Minimum Maximum Sigma

Mauritius 0.029975274 0.009436679 0.066623467 0.019190828
Eswatini 0.020599867 0.000592006 0.035524896 0.007879298
South Africa 0.020341369 —0.002958745 0.062937045 0.014976213
Algeria 0.008962693 —0.000302083 0.021370115 0.008408157
Zambia 0.007409438 0.003736073 0.011999197 0.001994891
Malawi 0.006551436 0.001336723 0.019404866 0.004497546
Zimbabwe 0.004646126 —1.67555E-06 0.014820259 0.00372365
Mozambique 0.004519574 —0.000724125 0.012388703 0.003606962
Egypt 0.004367299 —0.002075942 0.021909908 0.00619783
Uganda 0.002344905 —0.001077592 0.005501138 0.001988037
Morocco 0.00057488 —0.004835013 0.014652465 0.006996389
Niger 0.000191367 —0.000920551 0.00239043 0.000702208
Angola 0.000118708 —5.39362E-05 0.000822826 0.000263026
Gabon 0.000116325 —0.000173523 0.001161156 0.000299834
Madagascar 9.99231E-05 —0.001087306 0.001867249 0.000794849
Burundi 1.3992E-05 —0.000184365 0.000585867 0.000206046
Gambia 1.08965E-05 —8.78167E-05 0.000217406 9.12874E-05

TABLE 3 Competitiveness of the world's top 10 sugar exporting countries from 2001 to 2021.

Country Mean Minimum Maximum Sigma

Belgium —0.025840143 —0.05716 0.004792 0.01597722
Brazil 0.574075571 0.284549 1.030288 0.210101778
France 0.021496524 —0.02424 0.103165 0.039018869
Germany —0.056709048 —0.11023 —0.00513 0.029459908
Guatemala 0.043051857 0.02352 0.060946 0.011632484
India 0.05419681 —0.03179 0.182603 0.051199161
Mexico 0.006384857 —0.03304 0.055855 0.02350537
Netherlands —0.121270952 —0.18303 —0.07466 0.033150939
Poland —0.009130905 —0.02155 0.013573 0.010484019
Thailand 0.128371476 0.047441 0.236421 0.045783334
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FIGURE 5
Intra-regional competitiveness of African sugar exports.

Poland whose exports have remained uncompetitive on average
between 2001 and 2021. Among the top 10 sugar exporters on the
world market from the EU, only France has competitive advantage in
sugar exports. Asias leading sugar exporting countries (Thailand and
India) and the Americas’ top exporters (Guatemala, Mexico, and
Brazil) remain competitive on the world market. The detailed trends
in the mean NRCA scores for the world’s top 10 sugar exporting
countries are shown in Appendix Table A2.

Intra-regional sugar export competitiveness

As pointed out earlier, one of the NRCA index’s strong point lies
in its ability to enable a comparative analysis of competitiveness across
commodities, nations, and time. In this regard, the NRCA index offers
an effective tool for quantitative regional analysis, particularly for
research on comparative advantage at regional level. Generally, sugar
exports from the southern and eastern African regions have been
more competitive compared to other regions, which largely remained
uncompetitive between 2001 and 2021 (Figure 5). However, between
2006 and 2015, intra-regional exports from eastern and southern
Africa regions dipped and became uncompetitive, like the other three
regions. After 2015, exports from the eastern and southern Africa
regions did rebound from their uncompetitive positions and have
continued to exhibit an upward trajectory in their competitiveness.

6 Discussion

The computed NRCA indices and the Harris-Tzavalis panel unit
root estimation reveal salient features about sugar trade and its
competitiveness. Overall, the competitiveness of African sugar exports
has exhibited a stable trajectory. Of the 34 African countries that
formed part of the analysis in this study, 17 were found to
be competitive on the world market by the end of 2021. However, the
findings of this study reveal contrasting trends and shifts in
comparative advantage among the African sugar exporters. African
countries have experienced various degrees of competitiveness in
sugar exports over the past few decades.

Frontiers in Sustainable Food Systems

The North African countries of Morocco, Algeria and Egypt have
emerged from a position of comparative disadvantage between 2001
and 2003 to being competitive by the end of 2021 owing to government
subsidies, pricing strategy and heavy investments in the sugar
industry, including establishment of some of the world’s largest sugar
factories (Sandrey et al., 2018; Arezki et al., 2019). In this regard, FDI
inflows have contributed to the gain in comparative advantage of
North African countries. The United Arab Emirates (UAE) has
accounted for the largest share of FDI inflows with over $2 billion
invested in the sugar industry between 2016 and 2020 (Morgan, 2022).
However, domestic production is still unable to meet consumption
demand (Hassan, 2008). Exports of North African countries are
mainly driven by importing raw sugar and re-exporting on the world
market and to other African countries (Sandrey et al, 2018).
Therefore, these countries, despite gaining competitive advantage,
turn out not to be as competitive as the rest of the other African
countries. Other African countries that have experienced a similar
path as North African countries in sugar export competitiveness
include Uganda, Angola and Gambia. On the contrary, countries such
as Lesotho, Namibia, and Tanzania have regressed from an initial
competitive to a non-competitive state. On the other hand, another
set of countries, while having attained competitiveness by the end of
2021, they have alternated between periods of comparative advantage
and comparative disadvantage. These countries include Gabon
and Burundi.

The computed NRCA indices reveal that majority of southern
African countries have sustained comparative advantage over the
entire period considered in this study, consistent with the findings of
Bouét et al. (2022). The southern Africa region alone accounts for over
50% of raw sugar production in sub-Saharan Africa (Mabeta and
Smutka, 2023) and the majority of the countries are surplus producers
compared to other African regions (Johnson and Seebaluck, 2013). It
is no coincidence that the Southern African region is the most
competitive compared to the other African regions. Of the 8 countries
that sustained competitive advantage between 2001 and 2021, 7 are
from the southern Africa region (Eswatini, South Africa, Mauritius,
Zambia, Malawi, Mozambique, and Zimbabwe). Cabo Verde is the
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only country outside the southern Africa region to have a sustained
competitive advantage in sugar exports over the same period.

The southern African countries have not only competitive on the
global market but also in terms of intra-regional exports. Dubb et al.
(2017) and Das Nair et al. (2017) attribute this to low production costs
and high yields under the existing institutional and production
arrangements, particularly the outgrower schemes. Critical to the
development and competitiveness of the sugar industry for the
majority of southern African countries is the role of FDI. The sugar
industry in southern Africa is one characterized by large-scale
commercial investments, both from inside and outside the region,
which has contributed to significant increases in sugar production
(Dubb et al., 2017; Dunne and Masiyandima, 2017; Chudasama, 2021;
Simelane, 2021). According to Ngcobo and Jewitt (2017) and Viljoen
(2014), expansion and intensification of sugar production in southern
Africa can be attributed to substantial FDI, especially new investments
in sugar mills, improved seed varieties of sugarcane and supply chain
infrastructure. The southern African region, along with Northern
Africa, have traditionally accounted for the largest share of FDI
inflows (Morgan, 2022). Africa’s largest sugar producer, Illovo Sugar
Africa, a wholly owned subsidiary of Associated British Foods plc
(ABF) has invested in 6 African countries, all of which are from
southern Africa. These are Malawi, South Africa, Tanzania,
Mozambique, Eswatini and Zambia. Three of these countries (South
Africa Eswatini and Zambia) are top intra-regional exporters of sugar
on the African continent (Sandrey and Moobi, 2015). These countries
have also sustained their competitiveness by consistently maintaining
low production costs (Sandrey and Vink, 2007; Gro Intelligence, 2015;
SASA, 2023) and yields within the expected range of 70 to 100 tons
per hectare (Mabeta and Smutka, 2023).

Chisanga et al. (2014) argues that better terms of trade and the
potential to trade with more profitable markets like the EU appears to
be the driving force behind increased investment in the sugar industry
by Illovo and other multinational firms in the region such as Tongaat
Hulett Group. The EPA between the EU and the SADC member states
has lowered the impediments to the free flow of sugar exports from
southern African countries and consolidated their competitiveness on
the world market (Paha et al., 2021). The situation is quite different with
the rest of the African countries whose sugar exports to the EU are
subject to various market access issues such tariff and non-tarift barriers
(Torres and van Seters, 2016). Coulibaly (2017) also notes that while
preferential trade agreements such as the African Growth Opportunity
Act (AGOA) and EBA, appear to have boosted Sub-Saharan Africa’s
exports, the benefits have been considerably skewed towards certain
regions as other regions, especially countries from West Africa, face
restrictive rules of origin and narrow range of exportable products.

The findings of this study also reveal that several African countries
have consistently been uncompetitive on the world market between
2001 and 2021. This set of countries largely comprises western Africa
states of Benin, Burkina Faso, Senegal, Cameroon, Nigeria, Ghana,
and Cote d’Ivoire. Other countries in this bracket include Tunisia,
Botswana and Kenya. The political economy of a number of these
countries has contributed to the uncompetitiveness of their sugar
exports. Countries like Kenya and Nigeria are net importers of sugar
despite several reforms that have been implemented in their sugar
2015).
intervention and monopolization of the sugar industry riddled with

industries (Sandrey and Moobi, Heavy government

inefficiencies and mismanagement of the sugar industry through
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ineffective extension systems and delayed payments to farmers, high
production costs, high post-harvest losses, corruption and trade
barriers have impeded the competitiveness of sugar exports of some
of these countries (Busari, 2004; Government of Kenya, 2010;
Onyango et al,, 2018; Bomett et al., 2020). State intervention and high
entry barriers in the sugar industry have distorted competitive
outcomes and created production inefficiencies (Chisanga et al., 2014;
Onyango et al., 2018). For instance, of the 12 active milling companies
in Kenya, the government currently owns five, three of which are
under receivership due to inherent inefficiencies in the management
of production arrangements for sugar (Bomett et al., 2020). Further,
inadequate investment and limited access to credit has affected
infrastructure development and adoption of technologies that can
increase sugarcane productivity and recoverable sugar yields
(Chisanga et al., 2014; Onyango et al., 2018).

Intraregional competitiveness has eluded most African countries.
Sugar exports from the eastern Africa, Northern Africa, Middle Africa
and Western Africa to other African regions remained uncompetitive
throughout the entire analysis period. However, the southern Africa
region’s sugar exports to other African regions have been the most
competitive. As indicated earlier, the majority of FDI inflows in
Africa’s sugar industry are invested in the southern Africa region. The
southern Africa region boasts effective institutional and production
arrangements, use of irrigation in sugarcane production, adoption of
early maturing cane varieties, better processing facilities and
contemporary post-harvest management techniques (Hess et al., 2016;
Ngcobo and Jewitt, 2017; Onyango et al., 2018). In addition, SADC
has a deliberate policy and framework to facilitate FDI in order to
encourage growth of the sugar industry among member states.

Intra-regional competitiveness of sugar exports has continued to
be hampered by tariff and non-tariff barriers within the African
continent, including tariff escalations and trade embargoes (Coulibaly,
2017; Bouét et al,, 2022; Odjo et al., 2023). The majority of sugar exports
from the southern and northern African regions are directed within
their respective regions or exported to the east African region due to
preferential tariffs under SADC and COMESA (Bouét et al., 2022). The
share of intra-regional trade of the west African and middle African
regions is low due to prohibitive import tariffs and discriminatory
policies to import sugar from outside the African region, especially for
countries like Nigeria (Sandrey and Moobi, 2015; Bouét et al.,, 2022).
Import tariffs make it more challenging for producers in other African
nations to take advantage of economies of scale by prohibiting the
import of sugar from other African regions (Paha et al.,, 2021). Intra-
regional import duties can be as high as 100% as most of the regions in
Africa consider sugar to be a sensitive commodity which needs to
be shielded from external competition (Sandrey et al., 2018). Chisanga
et al. (2014) argues that these protectionist measures may not
necessarily be inappropriate in the context of modern industrial policy,
but they risk being undermined if domestic producers are not provided
with the right environment and support mechanisms to boost their
competitiveness through innovation and efficiency. Non-tariff barriers
such as inefficient customs, infrastructural and transactions costs are
even more harmful than tariffs in impeding intra-regional trade
(Sandrey et al., 2018). African countries need to address them so that
they facilitate trade rather than impede it.

Although most African countries are uncompetitive on the world
market, some African countries outcompete some of the world’s largest
sugar exporters. On the global front, some of the leading sugar
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exporting countries like Germany, Belgium, Mexico and the
Netherlands have been uncompetitive. This highlights the complex
dynamics of the global sugar trade. This suggests that a country’s export
volume alone does not determine its overall competitiveness in the
sugar industry, as factors such as production costs and domestic
consumption also play significant roles. While some of EU are
grappling with competitiveness of their sugar exports on the
international market, emerging sugar exporting countries like Brazil,
Thailand, and India have gained a significant advantage with their
lower production costs and higher sugar yields, further intensifying the
competition for these traditional exporters. This has led to a decline in
market share for the EU sugar industry, as importing countries are
increasingly turning to these emerging countries for their sugar needs.
Like other studies have already established (Seleka and Dlamini, 2020;
Sheetal et al., 2020), this study confirms that sugar exports from Brazil,
India and Thailand remain the most competitive on the world market.

7 Conclusion and recommendations

The novel contribution of this research lies in its comprehensive
analysis and exploration of some of the nuances often overlooked in
conventional econometric analysis. Such analysis, specifically
focusing on available sugar data across a wide spectrum of sugar-
exporting African countries, has been overlooked in empirical
literature. Most studies tend to concentrate on the overall trade
competitiveness of a country’s exports or a particular industry,
neglecting sugar despite its status as one of the most consumed and
traded commodities. The study further analyzed the intra-regional
relations and competitiveness of sugar that have not been adequately
investigated in empirical literature, and extends the analysis to cover
inter-regional competitiveness, a subject widely explored in recent
studies. The overarching objective of this paper was, therefore, to
analyze the patterns, trends, and changes in the inter and intra-
regional competitiveness of sugar exports for 34 African countries,
including those that are not party to or signatories to RTAs. The study
employed the augmented NRCA index designed to address the
limitations of the conventional Balassa’s index. We also provide
insights into possible key drivers that have either enhanced or
inhibited the competitiveness of African sugar exports.

The findings revealed that Africa’s competitiveness in sugar
exports has improved over the last two decades. Half of the countries
considered in the analysis were competitive on the international
market based on the computed indices. The results of this study,
however, show divergent patterns and changes in comparative
advantage across African sugar exporters. While only 8 countries, the
majority of which are from southern Africa, have successfully
sustained their competitiveness in the sugar industry, North African
countries of Algeria, Egypt and Morocco have transitioned from a
position of comparative disadvantage to comparative advantage.
These divergent outcomes highlight the complex dynamics and
varying strategies employed by African sugar exporters to enhance
their comparative advantage in the global market. The findings
highlight the importance and growing influence of FDI in enhancing
the competitiveness and development of the sugar industries,
particularly for North and Southern African countries. The
substantial influx of FDI has not only boosted their sugar industries
but also contributed to overall economic growth. By leveraging FDI,
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these countries have been able to modernize their production
techniques through technology transfer, adopt improved sugarcane
varieties, improve infrastructure, and develop a skilled workforce,
further enhancing their competitive edge in the global sugar market.
This has raised productivity and led to cost-efficiency, further
strengthening their competitive edge in the global sugar market,
which confirms Porter’s Diamond Model and its emphasis on the
pivotal role of productivity improvements in enhancing
competitiveness. The competitiveness of sugar exports of the rest of
the African countries has continued to be hampered by
mismanagement and inadequate investment in their sugar industries.

At intra-regional level, sugar trade remains low owing to high
barriers to trade. Tariff and non-tariff trade have rendered intra-
regional sugar exports uncompetitive as they make it more challenging
for producers in other African nations to take advantage of economies
of scale. However, sugar exports from the southern and part of the
eastern African region to the rest of Africa have gained and sustained
their competitiveness over the past 10years. The southern African
region has particularly invested in well-functioning agricultural
systems and established strong industries and infrastructure, allowing
them to efficiently produce and export sugar.

In light of the established patterns and trends of competitiveness
in sugar exports, the findings of this study carry significant policy
implications, given the importance of sugar to African countries in
terms of substantial prospects for generating foreign exchange
earnings, contributing to GDP, ensuring food security, creating jobs,
and reducing poverty. This study recommends that non-competitive
sugar exporting African countries should prioritize policy reforms
that attract FDI to facilitate technology transfers that modernize sugar
production, improve yields and lower production costs. This is
particularly important in view of the projected increase in the African
population, which is expected to significantly impact the demand for
sugar. This surge in demand may further exacerbate the already
existing deficits, creating a pressing need for strategic measures to
address this issue. In this regard, the sugar industry in Africa presents
a unique opportunity for sustainable investment and comprehensive
growth across an expansive value chain.

African countries also need to address the prevailing impediments
in their sugar industries, including trade barriers (tariff and non-tariff)
and institutional and production arrangements to enhance intra-
regional competitiveness. Trade liberalization can increase competition
by eliminating trade obstacles that can prevent foreign companies from
participating in African national markets. Strengthening regional
integration efforts through the implementation of the AfCFTA would
broaden the market for competitive African sugar producers and
enhance intra-regional competitiveness. This, however, would require
bold and ambitious reforms that require elimination of not only tariff
barriers, but also non-tariff barriers to trade. This study highlights that
some countries are both exporters and importers of sugar. In this
regard, future studies should investigate competitiveness using indices
that factor in both exports and imports such as Contribution-to-the-
Trade-Balance (CTB) indexes at the six-digit level HS nomenclature to
unmask the competitiveness at a disaggregated level. Further, it is
imperative to carry out a comprehensive analysis of the determinants
of sugar exports competitiveness, including an econometric analysis of
the impact of FDI, and possible cross-country differences in
competitiveness between countries that are signatories to regional trade
agreements and those that are not.
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