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Abstract: To formulate efficient and articulated future cocoa policy
prescriptions, and ensure the continuous contribution of the subsector to poverty
reduction, income generation and growth of Africa’s agricultural sector, the
present research empirically examined the global competitiveness of Africa’s
cocoa export during the spanning period of 2000-2013. The used dated data
were sourced from FAO and UNCTAD databases. Export trends and indices
of the revealed comparative advantage, as well as Trade Mapping (TM), were
examined for cocoa beans, cocoa butter, cocoa paste and cocoa powder/cake.
Empirical findings showed that Africa has only revealed comparative and
competitive advantages in the exportation of cocoa primary product and
disadvantage in the comparative and competitive status in the exportation of
its secondary cocoa products. Furthermore, Africa is among the winner group
with it controlling a large chunk of the market despite the decline in the export
market of cocoa during the studied period. Hence, in order to enhance Africa’s
relative comparative and competitive advantages in the exportation of cocoa
products and its continuing presence in the world markets, Africa should
improve on the quality of its cocoa products keeping in-view the best marketing
grade and standardization for cocoa products in the global market. Also,
Africa should invest more in post-harvest technologies to have a breakthrough
in the secondary sub-sectors of cocoa via value addition, thus increasing its
global share in the market which in turn would enhance its foreign exchange
earnings from the exportation of cocoa.
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Introduction

The export sector is considered as a medium for accelerating the economic
development as it supports the flow of resources from low productive sectors
to high productive sectors, leading to an overall increase in output (Dhiman
and Sharma, 2017). According to Feder (1983), as reported by Dhiman and
Sharma (2017), exports growth can affect total productivity growth through
dynamic spillover effects on the rest of the economy. Some countries were
able to witness high economic growth due to the significant pace in the
global trade.

Holding firmly to development and sustainability of subsectors on which
nation’s agriculture strongly depends have been the actions reflected by
various regimes in most of the developing countries worldwide. Such actions
are reflected in their pursuit of enhancing food security, foreign exchange
earnings and poverty minimization through exports as against income draining
through imports.

With the global increase in cocoa exports in recent years from 3.133 million
MT in the year 2007 to 3.768 million MT in 2011, the role of Africa in global
exports of cocoa cannot be overstated. Africa cocoa exports accounted for
approximately 77% of world cocoa exports between the aforementioned
periods, with Asia-Oceania and America’s shares being 16.3 percent and
6.3 percent respectively.

Africa’s trade policy should be based on comparative advantage according
to the World Trade Organization (WTO)’s Agreement on Agriculture (AoA),
under which member countries are required to utilize the benefits of
comparative and competitive advantage in the international economy,
increasing competition and forcing resources to be allocated more efficiently.
From the trade theory point of view, competitive advantage is a more useful
concept than comparative advantage. Competitiveness includes market
distortions while comparative advantage assumes undistorted markets
(Vollrath 1985, Vollrath and Huu 1988). With the gradual reduction in trade
barriers led by the process of globalization, more emphasis is now being
placed on promoting export competitiveness (Prasad 2004). As a founding
member of GATT and signatory to WTO, Africa has accepted both the
opportunity for and challenge of trade liberalization. Sequel to this, this
paper attempts to measure Africa’s cocoa products export competitiveness
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in the global markets. Therefore, the objectives of this research were to
determine Africa’s cocoa export growth and competitiveness in the global
markets; compared Africa’s cocoa export growth to global demand; and,
determine the market structure and extent of diversification of the cocoa
sector.

Research Methodology

The study used annual dated time series data sourced from the FAO and
UNCTAD databases, spanning from 2000 to 2013. The data covered export
value of Africa’s cocoa products viz. cocoa beans, cocoa butter, cocoa
paste and cocoa powder/cake. The first objective was achieved using revealed
comparative advantage (RCA) index, revealed symmetric comparative
advantage (RSCA), revealed export advantage (RXA) and revealed trade
advantage (RTA). The second objective was achieved using Trade mapping
analysis (TMA): and, the last objective was achieved using Herfindahl-
Hirschman Index (HHI) and Berry’s index of diversification (BID). The
empirical models are given below:

Empirical Model

Indexes of Export’s Revealed Comparative Advantage

Following Balassa (1965) as cited by Navghan et al. (2017); Gupta and

Khan (2017); Astaneh ef al.(2014) the revealed comparative advantage

(RCA) is given below:

RCA; = M ................................................... (1)
Xiw / Z Xiw

Where;

RCA;; = revealed comparative advantage of i commodity by country |

X;; =Export of it commodity by country j
»X ij = Total export of it commodity class by country j

Xiw = Export of it commodity by the world

> X;,, = Total export of i commodity class by the world
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The numerator represents the commodity structure of the exports from i
country and the denominator represents the product structure of the global
market. The range of RCA is between 0 to oo. RCA >1 shows sectors in
which a country is relatively more specialized and vice versa (the more the
value of the index, the greater reliability and the better the given position).
In other words, if RCA >1, then the state has a revealed comparative
advantage in the commodity; if RCA <I, then the state has a revealed
comparative disadvantage in the commodity; and, RCA=1, implies comparative
neutrality.

The benefit of comparative advantage index is that it takes into consideration
the intrinsic advantage of a particular export commodity as well as the
consistency with changes (Batra and Khan, 2009). However, one of the
main disadvantages of RCA index is its wide range such that it is too wide
to determine the degree of comparative advantage properly (Astaneh et al.,
2014). To solve the above problem, Laursen (1998) introduced another form
of RCA index using a symmetric or normalized index by a homogeneous
transformation called revealed symmetric comparative advantage (RSCA):

RSCA; = (RCAij — 1)/(RCAij + 1) ................................. )

These changes range between -1 and +1 so that negative values indicate no
advantage and positive values indicate that there is an advantage.

Vollrath (1989; 1991) criticized additional counting of export and, instead
introduced an improved constructed version called relative export advantage
(RXA) index. This index has been used by many researchers in their studies
on export comparative status such as Bentler and Li (2002); Akhtar et
al.(2009) and Astaneh et al.(2014).

Xij /2112 Xij

RX A = e 5 3
J Xiw /Zl,lth Xilw )

Where;

RXAU = revealed export advantage of i commodity of country j

X;j = Export of i™ commodity of country j

21,1¢j Xi; = Total export of i commodity class of country j minus the

product considered

14 Pearl, 5 (1), 11-29, February 2019



Sadig M S et al.

X w = Export of i commodity of the world
Y112w Xi1w = Total export of i commodity class of the world minus
the product considered.
RCAU# = lnRXAU ........................................................... (4)

R CAij # is simply the logarithm of the relative export advantage index. A
positive value indicates a comparative/competitive advantage, whereas a
negative value indicates a comparative/competitive disadvantage.

The mentioned indexes are static. New indexes are expanded which have
more consistency with the new conception of competitive advantages. One
of them is Trade Map (TM) introduced by International Trade Centre (ITC)
and United Nations Conference on Trade and Development (UNCAD) and
compares export growth to global demand growth. The groups of export
commodities are classified into winners and losers based on TM and defined
in Table 1. Based on the information in Table 1, if the global growth rate of
import of commodity i (r,) is bigger (less) than the growth rate of aggregated
imports, the market of this commodity is identified as emerging (declining)
market. If the export growth rate of country j for commodity i (du) is
bigger (less) that the import growth rate of this commodity (r,), the country
is a winner (looser) on that commodity.

Table 1: Trade Mapping Coordinates

Coordinate Property Decision Rule
First Quarter du >1.>71 Winners in emerging markets
Second Quarter dij <r>r Losers in emerging markets
Third Quarter dij >, <r Winners in declining markets
Fourth Quarter dij <r <r Losers in declining markets

Relative Trade Advantage (RTA): Besides using the exports as a factor,
as in Balassa index, this index has also taken into consideration imports.
Following Navghan et al. (2017) the RTA index is given below:

RTA = RXA — RMA e, ®))
Xy /ZXy My /IMy

RTA — Y y _ Y Y
Xiw /ZXiW Miw /ZMiW (6)
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Where; RTA is relative trade advantage; RXA is RCA or Balassa index;
and RMA is the relative import advantage.

Mij = Import of i commodity by country j

Z M, = Total Import of i commodity class by country j
= Import of i commodity by the world

M; = Total Import of i commodity class by the world

Herfindahl-Hirschman Index (HHI)

Herfindahl-Hirschman index is the sum of the squares of market shares of
all active firms in the industry. This index is very similar to Hirschman index
except for the square root (Hirschman, 1964), and it is shown below:

i=1

Where; S, is the market share of i" subsector in the sector; n is the number
of sub-sectors. Types of market structure and characteristics as reported by
Williams and Rosen (1999) are presented in Table 2.

Table 2: Market Structure

Market type HHI Feature

Perfect Competition HHI-> 0 None of the subsectors
have considerable share
in the sector

Monopolistic Competition HHI - 10) None of the sub-sectors
had more than 10% share
in the sector

Opened Oligopoly 6 < (1/HHI) <10  Few subsectors account
for maximally 40% share
in the sector

Closed Oligopoly 1< (1/HHI) <6 Few subsectors account
for maximally 60% share

in the sector

HHI - 10 One subsector account

for whole share of a sector

Monopoly

Source: Williams and Rosen (1999)
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Diversification Index

However, literature has shown various methods used to measure level and
degree of diversification but for the present empirical examination, Berry’s
index and Theil’s Entropy index were used.

Berry’s Index of Diversification (BID) = |- 2?21 Pl-zt .............. (8)
Aie
P = o 9
l ?:1 Ait
Where;
P;; = Share contribution of i sub-sector to the main sector at time ‘¢’

At =" Export value of i sub-sector at time ‘¢’
* 1A, = Export value of cotton sector at time ‘7’

The value of Berry’s index varies between zero and one. It is one (1) in
case of perfect diversification and zero in case of perfect specialization.

C 1
Entropy Index of Diversification (EID) =ZPitlog (P_) .............. (10)
~ it

The value of Entropy index (E) varies from zero to log n. ‘EID’ takes the
value of zero in case of perfect specialization and log n when there is
perfect diversification.

The actual degree of diversification to maximum diversification for a given
sector can be measured through Berry’s index as given below:

Degree of diversification by Berry’s Index = Berry'sIndex /(1— %) .. (11)
Degree of diversification by Entropy Measure

= Entropy ]ndex/logn ....................................... (12)

Where;

n= number of sub-sectors in the agriculture sector
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Rule of Thumb:

0 =  specialization

0.01-0.19 = Very low diversification
0.20- 0.39 =  Low diversification
0.40-0.59 =  Moderate diversification
0.60-0.79 =  High diversification
0.80-0.99 = Very high diversification
1.00 =  Perfect diversification

Results and Discussion
Africa’s Cocoa Export Status during the Period of 2000-2013

A perusal of Table 3 showed that of the total value of Africa’s cocoa
products, cocoa beans accounted for 81.95%, distantly followed by cocoa
paste which contributed 8.68%, then cocoa butter with share contribution of
7.15% and cocoa powder/cake with marginal share contribution of 2.23%
during the studied period. Therefore, it can be inferred that the main share
of Africa’s cocoa export has been accounted by cocoa bean which is not
surprising as the continent’s export concentration on cocoa products is beamed
towards cocoa beans. Also, the continent is faced with challenges of post-
harvest technologies needed for value addition of cocoa raw material, thus,
the reason for exporting most of its cocoa as a primary product i.e. in its raw
form rather than as secondary products i.e. the processed form which will
yield varieties of cocoa products.

The total export value of Africa’s cocoa beans during the studied period was
$51.9 billion with the export growth been marked by fluctuation. Furthermore,
the average annual growth rate of cocoa beans was observed to be 10.34%
and showed positive growth over the time. The export value of cocoa paste,
cocoa butter and cake were $5.4 billion, $4.5 billion and $1.4 billion
respectively, and all had positive average annual growth over the studied
period. In total, Africa’s cocoa export value stood at $63.3 billion with an
annual average growth value of 10.76% during the studied period.
Furthermore, the cocoa product with the highest average annual export
growth is cocoa powder, followed by cocoa butter, then cocoa paste and
lastly cocoa beans. The high annual average growth rate for cocoa powder
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Table 3: Growth and Export Value (‘000 dollars) of Africa’s Cocoa
Export

Years Beans Butter Paste Powder/Cake Total cocoa World

Value Growth Value Growth Value Growth Value Growth Value Growth share %
2000 1568765 - 100386 - 129767 - 25848 - 1824766 - 4243
2001 1761084 12.26 117483 17.03 198533 52.99 27007 4483 2104107 15.31 45.37
2002 2721446 54.53 205242 74.69 311694 56.99 71559 16497 3309941 57.31 46.63
2003 3070139 12.81 264964  29.09 327185 4.96 111694  56.09 3773982 14.02 44.68
2004 3080101 0.32 260470 -1.69 287969 -11.99 88472 -20.79 3717012 -1.51 40.69
2005 3002683 -2.51 292779 12.40 297558 3.33 58956 -33.36 3651976 -1.75 39.37
2006 3184218 6.05 302285 3.25 344868 15.89 62996  6.85 3894367 6.64 41.36
2007 3073924 -3.46 349641 15.67 396070 14.85 77491 23.01 3897126 0.07 36.96
2008 3768998 22.61 403958 15.54 456631 15.29 81864 5.64 4711451 20.89 36.07
2009 5223464 38.59 461636 14.28 503314 10.22 124488 52.07 6312902 33.99 41.62
2010 4917432 -5.86 479713 3.92 622816 23.74 188618 51.52 6208579 -1.65 35.56
2011 6832623 38.95 487685 1.66 584756 -6.11 183174 -2.89 8088238 30.28 41.24
2012 5366600 -21.45 340004 -30.28 469397 -19.73 145983 -20.30 6321984 -21.4 39.32
2013 4375316 -18.47 462536 36.04 569391 21.30 164335 12.57 5571578 -11.87  36.45
Mean 10.34 14.72 13.98 23.07 10.76 40.41

is attributed to wide fluctuation in the export volume of this product due to
intensive post-harvest technologies requirement which is highly limited in
Africa, thus reflecting its effect in the export value of cocoa powder. The
marginally higher annual average growth rate than the cocoa beans observed
for cocoa butter and paste is attributed to stability in the export volume
which is reflected in the export value as post-harvest technologies required
for their value addition is not highly intensive, while the stable average
annual growth rate for cocoa bean is attributed to stability in the export
volume of the product given that exportation of the commodity is done in its
raw form. Furthermore, the average share of Africa in the world export of
cocoa products is 40.41%, indicating the moderate share of Africa in the
global market due to low quality in the international market and moderate
domestic consumption.

Comparative Advantage of Africa’s Cocoa Products

Presented in Table 4 are the export’s revealed comparative advantage of
Africa’s cocoa products calculated by RCA, RSCA, RXA and RTA during
the studied period. The results showed that Africa has revealed comparative
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and positive competitive advantage in the exportation of cocoa beans and
revealed comparative and competitive disadvantage in the exportation of the
rest of the cocoa products which are in secondary form during the studied
period as indicated by RCA greater than unity, positive RSCA and RXA
values for the former and vice versa for the latter. These results are not
surprising as the continent specialized more in the exportation of the raw
product or primary product (cocoa beans) due inadequacy of post-harvest
technologies in most of the exporting countries in the country due to capital
paucity. Furthermore, the results of the overall cocoa sector for the continent
showed that Africa had revealed comparative and competitive advantage in
the exportation of cocoa during the studied periods as indicated by the
positive values for RSCA and RXA. However, the reason for the comparative
and competitive advantages of the sector may be attributed to specialization
in the exportation of the primary product which triggered Africa’s share in
the world export volume to be almost 50%. ICCO (2012) reported that out
of the five major cocoa export countries in the world, four (Ivory Coast,
Ghana, Nigeria and Cameroon) are from Africa with an approximate net
export of cocoa beans plus net exports of cocoa products converted to bean
equivalent to be 72.3%.

The cursory review of Africa’s share of global cocoa exports showed changes
in the export values of cocoa products to be related to changes in RCA,
RSCA and RXA’s. Consequently, Africa’s share of global exports is such
that whenever its share of global exports increases (or decreases), the
mentioned indices increase (decrease) as well. Thus, Africa can increase its
revealed comparative advantage by enhancing its share export in the global
market. Investigating comparative advantage index in the export of Africa’s
cocoa products showed that Africa has the potential to achieve higher
comparative and competitive advantages in the exportation of cocoa, as
evidenced by its advantage in cocoa beans export over the studied periods.
Perhaps, the moderate comparative and competitive advantages are due to
low-quality standard of its cocoa and some specific trade policies.

The result of the relative trade advantage (RTA) showed that Africa had
relative trade advantage in the exportation of cocoa beans subsector and the
cocoa sector as a whole as indicated by the RTA index which showed a
positive balance of trade for the cocoa beans subsector and the overall
cocoa sector during the studied period. However, the trade balances for the
other sub-sectors of the cocoa sector were not favourable as evidenced by
the negative values of the RTA index during the studied period. Therefore,
the reason for favourable trade balance for cocoa beans is due to specialization
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of the continent in the exportation of cocoa as a raw material or in its
primary form while the unfavourable balance of trade for the other sub-
sectors is due inadequate post-harvest technologies which will add value to
these products, thus, the reason for Africa to resort to importation of these
products to bridge the wide gap between the domestic demand and supply
for processed or secondary cocoa products. In addition, Africa’s GDP has
been affected as the importation of secondary cocoa products is a drain on
its foreign exchange earnings.

Competitive Situation of Africa’s Cocoa Products in the Global
Markets

Presented in Table 5 are the Trade Mapping and competitive situation of
Africa’s cocoa products in the global markets. The external factors that may
cause the reduction in the comparative advantage of Africa’s cocoa exports
include the increase in the production of other countries, trade agreements
of other countries with the applicant countries for reducing trade barriers
thereby increasing the export share, and the problems due to the entry of
these goods in the importing countries.

The results of the trade mapping analysis for Africa’s total cocoa products'
export markets revealed that despite that the export market for these products
have declined during the studied period, Africa had taken greater share of
the market and is among the winner group. Product-wise analysis showed
that the export market for cocoa beans has emerged during the studied
period with Africa taken a greater share of the market and is among the
winner group. For the cocoa butter, inspite of the fact that Africa controlled
a greater share in the market and has been among the winner group, the
export market for cocoa butter has declined during the studied period.
Unfortunately, results showed Africa to have poor share in the cocoa paste
and powder markets which declined during the studied period and is among
the loser groups in the export markets of these products. The good trade
situations for cocoa beans and cocoa butter in the global markets are not
surprising as specialization in the exportation of the primary product or raw
material of cocoa triggered the performance of the former and requirement
of less intensive technologies enhanced the export performance of the latter.
The poor trade situation of Africa in the global markets for cocoa paste and
powder/cake is not surprising as the continent paid low attention to secondary
products of cocoa due to capital paucity to procure intensive technologies
required for value addition for these products.
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Market Structure of Africa’s Cocoa Products

A perusal of the Table showed the export market structure of Africa’s
cocoa to be monopolistic over the studied period (Table 6). This outcome is
not surprising as Africa adopts different marketing strategies ranging from
grading to standardization for their cocoa products especially cocoa beans so
that they can have a good cut in the global market of cocoa. The results
showed that the cocoa sector of Africa has low diversification owing largely
to concentration on the exportation of the product in its primary form due to
inadequate post-harvest technologies required for enhanced value addition.
Therefore, the study suggested the need for more investment in post-harvest
technologies in order to have comparative and competitive advantages in the
exportation of the secondary cocoa products thereby increasing its global
share in the cotton markets and maximization of foreign exchange earnings
from the exportation of its cocoa products.

Table 6: Export Trade Structure of Africa’s Cocoa

Year Market structure 1/HHI BID EID DBID DEID

2000 Monopolistic Competition 1.338005 0.252619 0.336825 0.23356  0.168478
2001 Monopolistic Competition 1.403092 0.287288 0.383051 0.25567  0.184427
2002 Monopolistic Competition 1.450959 0.310801 0.414401 0.277408 0.200107
2003 Monopolistic Competition 1.48125  0.324895 0.433193 0.291232 0.21008

2004 Monopolistic Competition 1.432378 0.30186  0.402481 0.27324  0.197101
2005 Monopolistic Competition 1.450637 0.310648 0.414197 0.275424 0.198677
2006 Monopolistic Competition 1.464825 0.317324 0.423099 0.279855 0.201872
2007 Monopolistic Competition 1.560241 0.359073 0.478764 0.309979 0.223602
2008 Monopolistic Competition 1.52209  0.343009 0.457345 0.297827 0.214837
2009 Monopolistic competition  1.435281 0.303272 0.404363 0.272335 0.196448
2010 Monopolistic Competition 1.552118 0.355719 0.474292 0.312395 0.225345
2011 Monopolistic Competition 1.383135 0.277005 0.369339 0.255172 0.184068
2012 Monopolistic Competition 1.370738 0.270466 0.360621 0.250309 0.18056

2013 Monopolistic Competition 1.575078 0.365111 0.486814 0.318525 0.229768
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Conclusion and Recommendations

Empirical evidence showed that Africa has revealed comparative and
competitive advantages in the exportation of cocoa if considered from the
sector point of view with the primary product has been the principal sub-
sector that gave the continent trade edge advantage in the global cocoa
markets. However, from the sub-sector point of view, it was observed that
Africa had only revealed comparative and competitive advantage in the
exportation of cocoa beans due to specialization owing to less use of intensive
technology as the product is virtually in its raw or primary form. While for
the secondary products which required intensive technologies for conversion,
evidence showed Africa to be comparative and competitive disadvantaged
in the exportation of these products due to capital paucity which is a barrier
to the availability of adequate post-harvest technologies required for value
addition to the primary cocoa product.

Furthermore, it can be inferred that the competitive situation of Africa’s
cocoa in the global market is good as it controlled a large share of the
market and is among the winner group despite a decline in the export market
for cocoa products during the studied period. Therefore, the following
recommendations were made:

1. There is a need for special attention on productivity enhancement and
cost minimization through the adoption of improved varieties, proper
mechanization, enhanced quality and production methods as the appropriate
solutions to improve the position of Africa’s exporting cocoa products
amongst commercial competitors.

2. Africa should adopt regulating guarantee prices and tariffs in such a way
that their effect on relative prices is taken into account, in order to
guarantee efficient production.

3. The commercial production status and behavior of competing countries
should be properly monitored by Africa’s manufacturers, exporters, and
domestic decision-makers to deal with the effects of externalities.
Furthermore, timely and appropriate responses should be done to improve
the competitive position of these products in the potential target markets.

4. Africa cocoa exporting countries should observe and adhere to the health
standards of the targeting importing countries especially European countries
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in order to enhance its global share in the world market. This can be
achieved by promotional plans and educating farmers according to the
international markets, food hygiene legislation for agricultural products,
increased investment in the health control laboratories and use of
appropriate product packaging materials and product trademarks for the
foreign markets.

5. Africa should adopt accurate systematic plan coupled with increased
competition and competitiveness, in order to penetrate potential cocoa
importing target markets. For this purpose, Africa cocoa exporters should
target potential markets and infiltrate them with the awareness of the
competitors, rules and regulations of marketing and coherent marketing
plan.
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