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Abstract

This study assesses the level of 

sophistication of livestock products in 

Africa by evaluating technology intensity 

and economic complexity of each 

product. Using trade data from 1995-

2012, livestock commodity exports are 

classified based on technology intensity. 

Employing a method of reflection in 

computing the economic complexity of 

export products, we find that one fifth of 

African livestock commodity exports are 

manufactured with low technology while 

the rest is composed of raw materials. 

The results also show that the ten most 

complex livestock commodities represent 

about a third of African livestock total 

exports while the world level is almost 

double this figure. Yet African countries 

spend a huge share of their wealth to 

import complex products. The results 

imply that by exporting non-complex 

products Africa loses nearly a third of the 

total value of its livestock exports. To 

boost the value of livestock products, 

African countries should exploit their 

untapped potential and conquer 

domestic market for import substitution. 

This can be done by integrating global 

value chains or developing niche markets 

at the regional or international markets 

at the cost of improving their productive 

capabilities.   

 

Key words: technology intensity, sophistication, economic complexity, product complexity 

index, livestock, value-chain. 

JEL codes: O14, O10, O55 
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I. Introduction 

Africa has a sizable livestock population and almost each country produces livestock. The 

sector provides a large spectrum of benefits which include:  cash income, food, manure, 

draft power and hauling services, savings and insurance, and social prestige (Pica-

Ciamarra et al., 2014).  

Notwithstanding the importance of the livestock sector, Africa has not been able to 

transform its vast livestock potential into value added products that can generate higher 

income and well-paying jobs. Traditional herding is especially predominant and many 

livestock producers do not see this activity as a commercial activity nor do they possess the 

technical capability to produce at a large scale and benefit from the economies of scale. In 

addition, local markets for livestock are constrained by low investments in infrastructure and 

the absence of a supportive and regulatory environment (McDermott et al., 2010). This has 

generally translated into low productivity and competitiveness of the sector in comparison to 

major livestock producing regions such as Latin America and Asia.  

The structure of the export basket of a country summarizes the state of it productive 

structure. According to Lall (2000), products that require highly advanced technology are 

produced and exported by countries endowed with the appropriate human and physical 

capital, as well as the technological and institutional capabilities. Countries that possess 

complex or advanced productive structures are able to produce goods that other countries 

cannot produce. The capabilities required to produce such goods are not available 

everywhere. On the other side, countries that have weak productive structure cannot 

produce sophisticated goods which require certain technologies and knowledge. According 

to the recent literature on economic complexity by Hidalgo and Hausmann (2009) and 

Hausmann et al. (2011), rich countries tend to export complex or sophisticated products 

while poor countries tend to export standard products or primary goods.  

We apply the recent methodology on product sophistication and complexity to the livestock 

sector by examining specifically the question: what quality of livestock products do African 

countries export and import? To answer this and related questions, we analyze the degree 

of sophistication of livestock commodity exports of African countries using the classification 

of Lall (2000). We also assess the degree of complexity of livestock products that African 

countries export and import. We use the method of reflection to compute the product 

economic complexity index. This method uses the revealed comparative advantage (RCA) 

(Balassa, 1965) to define countries’ diversity and product ubiquity (Haussmann et al., 2011) 

using country level and world export data.  

The objective of this study is to analyze the structure of livestock commodity trade of African 

countries. Specifically, we look at technology intensity of these exports, their complexity, 

and the remaining untapped potential. The rest of the paper is organized as following: 

section 2 discusses livestock production and exports in Africa. This is followed by section 3, 

the methodology, which assesses the technology intensity of exports, their comparative 
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advantages which are then used to analyze the economic complexity of livestock 

commodities. Section 4 discusses the results, the need to strengthening livestock value 

chains and the role of livestock producers. Section 5 provides concluding remarks and 

policy recommendations.  

 

II. Materials and Methods 

 

2.1 Livestock production and trade in Africa 

2.1.1 Livestock population distribution in Africa 

Africa’s livestock population has shown steady growth since 19604. The major species of 

livestock in Africa are cattle, sheep, and goats. Between 1995 and 2011, the goat 

population more than tripled while that of cattle more than doubled. During the last five 

years, we observe the predominance in the production of goats and sheep across the 

continent. Other types of livestock species raised in the continent include among others: 

donkeys, pigs, camels, buffaloes, chicken, turkeys, etc. But, all these species, excluding 

poultry, are produced in a smaller quantity compared to cattle, goats and sheep (Figure 1 

and 2).   

Figure 1 : Trend in African livestock production from 1961-2011 

  

Source: Data collected from FAO, 2013. 

 

                                                 
4 In this study, we analyzed only the population of livestock which includes: goats, sheep, cattle, camels, asses, horses, mules, pigs, and 
buffaloes. But livestock can be extended to poultry, birds or other kinds of animals.   
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Figure 2 : Trend in African livestock production: chicken and turkeys - from 1961-

2011 

 

Source: Data collected from FAO, 2013. 

 

In tropical livestock unit (TLU)  the biggest producers of livestock in Africa in 2011 were: 
Ethiopia with 16% of the Africa’s total stock (in TLU) , followed by Sudan (former) (11.3%), 
Nigeria with 8%, Kenya (6.78%), Tanzania (5.70%), South Africa (4.38%), Somalia  
(4.22%), Niger (3.86%), Mali (3.76%), and Burkina Faso (3%). These ten countries account 
for about 2/3 of the continent’s total livestock.  

In North Africa, Egypt, Morocco and Algeria are notable livestock producers, ranking 11th, 
15th and 17th, respectively. Egypt has specialized in the herding of buffaloes, with a 
population estimated at 3.8 million heads in 2011. The only other country that raises 
buffaloes in Africa is Mauritius with only 25 heads of buffaloes. The major donkey herders 
are found in Ethiopia, followed by Egypt, Niger, Nigeria and Burkina Faso. The five leading 
producers of pigs are Nigeria, Uganda, Burkina Faso, Malawi and Angola. Somalia 
accounts for the largest population of camel, followed by Sudan, Kenya, Niger and Chad. 
The major horse herders are Sudan and Senegal. It is interesting to see that each of the 54 
African countries produces at least one of these livestock species. This clearly 
demonstrates that Africa has potential in terms of livestock and livestock commodities 
production.  

Live animals and livestock products (raw materials or processed products) can be 
consumed in the domestic markets or exported to regional or international markets. Due to 
lack of data on local consumption/production, in the following sections, we focus mainly on 
livestock commodity exports and imports of African countries. 
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2.1.2 African livestock commodity trade partners   

Intra-regional trade of livestock products is very minimal5. Using the UNCTAD trade data 

from 1995 to 2012, we found that on average, intra-regional trade accounts for 29% of total 

exports and 15% of total imports (Table 1). As with other types of commodities, African 

countries’ trade is oriented more towards the rest of the world.  

Table 1: Livestock commodity exports and imports by partners (from 1995-2012)6 

Region Partner 
Exports 

(million US$) 
Imports 

(million US$) 
Export share 

(%) 
Import share 

(%) 

Central 
Africa 

Central 
Africa       383.19  302.18 8.90 2.53 

Central 
Africa 

Eastern 
Africa         11.30  238.84 .26 2.00 

Central 
Africa ROW    3 845.82  10.55 89.31 88.51 

Central 
Africa North Africa           1.33  0.15 .03 1.23 

Central 
Africa 

Southern 
Africa         20.17  0.46 .47 3.86 

Central 
Africa West Africa         40.61  221.46 .94 1.8 

      
   North 

Africa 
Central 
Africa       126.66  0.83 1.15 .00 

North 
Africa 

Eastern 
Africa       172.45  369.72 1.57 .67 

North 
Africa ROW    8 568.32  53.21 77.87 95.79 

North 
Africa North Africa    1 643.56  1 908.15 14.94 3.43 

North 
Africa 

Southern 
Africa         91.44  35.79 .83 .06 

North 
Africa West Africa       399.93  26.58 3.63 .05 

      
   Eastern 

Africa 
Central 
Africa       225.42  7.96 2.03 .11 

Eastern 
Africa 

Eastern 
Africa    1 410.30  996.38 12.69 13.36 

Eastern 
Africa ROW    8 721.66  5 955.16 78.49 79.86 

Eastern North Africa       384.65  182.37 3.46 2.45 

                                                 
5 It should be mentioned that the informal trade is also very important in Africa but due to data availability, it has not been considered in this analysis. 
6 The last two columns represent the export and import shares (in total import and export by region and by partner. 
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Africa 

Eastern 
Africa 

Southern 
Africa       348.49  237.30 3.14 3.18 

Eastern 
Africa West Africa         19.96  10.75 .18 .14 

      
   Southern 

Africa 
Central 
Africa       418.72  5.76 2.00 .02 

Southern 
Africa 

Eastern 
Africa       376.07  337.82 1.79 1.23 

Southern 
Africa ROW   12 641.78  19 853.63 60.28 72.18 

Southern 
Africa North Africa         35.44  74.79 .17 .27 

Southern 
Africa 

Southern 
Africa    7 083.94  7 223.26 33.7 26.26 

Southern 
Africa West Africa       393.93  9.99 1.88% .04 

      
   West 

Africa 
Central 
Africa       171.11  28.35 1.63 .08 

West 
Africa 

Eastern 
Africa           7.50  17.14 .07 .05 

West 
Africa ROW    5 308.99  32 758.57 50.70 89.88 

West 
Africa North Africa         43.02  363.30 .41 1.00 

West 
Africa 

Southern 
Africa       208.17  377.59 1.99 1.04 

West 
Africa West Africa    4 709.48  2 899.57 44.97 7.96 

Africa Africa   
 

28.5 14.57 

Africa ROW     71.42 85.43 
 

ROW: rest of the world 

Source: Authors based on data from UNCTAD, 2013 

 

At the regional level, the situation is quite striking and shows broad variations. Southern and 

West Africa lead in intra-region livestock trade, but trade is smaller in other regions. In West 

Africa, the share of intra-regional livestock trade is a lot higher at 45% of total exports 

conducted within the region but less than 8% of total imports are oriented in the region.  

A little more than a third of exports and about a quarter of imports are traded within the 

Southern Africa region. However, the region has a negative trade balance with the rest of 

the world. It exports 60% of its livestock commodities but its imports accounted for 72%. 
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Trade in other regions is pitifully low. For instance, in Central Africa, intra-regional exports 

and imports account for 9% and 3%, respectively and a small share of their trade is oriented 

to the rest of the continent: less than 2% of their total exports and 9% of imports. In contrast, 

89% of total trade in Central Africa is with the rest of the world. This indicates that more 

effort is needed to strengthen trade partnership in order to improve trade flows within the 

region as well as between the region and the rest of Africa.  

Intra-regional trade in Eastern Africa is equally small, with an average of 13% of their total 

livestock products traded within the region. A small proportion of 3% each, of their livestock 

production is exported to the Southern African and North African countries, respectively. 

About 80% of their trade is conducted with countries outside the continent.  

Intra-regional livestock trade in North Africa follows similar trend with other regions. Nearly 

80% of total exports and 96% of total imports is with the rest of the world, especially the 

European countries and the Middle East region. About 15% of their exports and only 3% of 

imports are traded within the region. Livestock trade between North African countries and 

the rest of the continent is virtually non-existent, on the import side. 

These results show that there is an opportunity to increase intra-regional trade among 

African countries. If a country can produce a good that another country needs, there is a 

trade opportunity among these two countries and trade partnership could help in this regard. 

2.2  Methodology and data 

 

Previous studies (i.e.: ILRI, 2006; Upton, 2004; LPP et al., 2010; Thornton, 2010; FARA, 

2009) have analyzed livestock trade using qualitative approaches. In this study, we analyze 

the livestock productive structure of African countries using a quantitative approach based 

on the theory of  economic complexity. This will help to assess how much countries loose by 

not exporting sophisticated or complex products.  

 

To do so, we use macro level trade data for all countries around the world including African 

countries for which data are available. Indeed, export data reflect a portion of domestic 

production that is sold abroad. However, data on domestic production are rarely available, 

especially for African countries (Pica-Ciamarra et al., 2014). In Africa, livestock and 

livestock commodities production are mainly produced at the household and smallholder 

farmers’ level. For instance, in Burkina Faso, Somda et al. (2004) and Somda ( 2005) found 

that households produce 44%, 28% and 25% of goats, sheep and cattle respectively. In 

addition, it is estimated that livestock rearing provides about 34% of rural household income 

and is a key factor in food security (SWAC-OECD and ECOWAS, 2008). This implies that 

smallholder producers are the key actors in the livestock sector. The quality of the goods 

they export depends on the level of technology they use to manufacture them. But these 

small producers lack strategic approaches to make livestock products for the market. In fact, 
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livestock production still remains a survival strategy for many households. Consequently, 

livestock production has a low productivity (UNECA, 2012). 

 

To analyze the degree of sophistication of livestock products, one would be tempted to 

conduct such study at the micro level. But, it must be noted that data on production and 

export of livestock commodities are rarely available at the micro level, especially for African 

countries. In addition, such analysis is beyond the scope of this study.  

 

This being said, let’s mention that the export data used for this study are from UNCTAD 

(2012), based on STIC3 classification. Following the approach defined below, export and 

import data are collected for 217 countries around the world where data are available and 

cover 255 products including livestock products. For this study, as in some previous studies 

by Hausmann et al. (2011), Hidalgo and Haussmann (2009), we used more detailed data 

from COMTRADE (2013) based on the STIC5 classification. But only results based on 

UNCTAD trade data are reported and analyzed in this paper.  

 

2.2.1 Technology intensity of livestock exports  

This subsection analyzes the technology intensity of African livestock exports. The concept 

of technology intensity comes from Lall (2000).The author argued that technology intensity 

is a combination of innovation in Research and Development and the ability of an economy 

to make some improvements over time and achieve economies of scale. Products that 

require advanced technology will therefore be exported by countries with the human and 

physical capital as well as the technological and institutional capabilities. Following Lall 

(2000), exports are then classified according to their technology intensity in three different 

categories: 

(1) Commodities and primary products  

(2) Manufactured products: 

a. Resource based products  

b. low technology manufactures  

c. Medium technology manufactures  

d. High technology manufactures 

(3) Other transactions 

Livestock and livestock commodities belong to the first and second categories:  

- commodity and primary products: live animals, fresh meat, milk, creams, hides and 

skins, raw, furskins, wool and other animal hair, crude animal materials   

- manufactured resource based products: prepared meat, butter, cheese, animal oil 

and fat  

- low technology manufactures: leather, manufactured leather. 

In accordance with this classification, we found that livestock exports by African countries 

were composed on average of: 47% of commodity and primary products, 31% of resource 
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based manufactured and 22% low technology manufactures. At the world level, these 

shares were 37%, 52%, and 10%, respectively. Africa’s export share of low technology 

manufactures is higher than the world average exports, but lags behind in resource based 

manufactured exports.  

This classification indicates that there is need to improve the level of sophistication of 

livestock exports. This can be done by upgrading the value addition of livestock commodity 

exports while reducing the exports of livestock raw materials.   

2.2.2 Comparative advantage of African countries in livestock commodity exports 

Little analysis has been done to shed the light on African countries comparative advantage 

in the export of livestock commodities. The only study is from Nin et al. (2007) who used the 

revealed comparative advantage index to analyse livestock production for selected regions 

of the world including African regions. They found that from 1965-1980, SSA had a 

significant disadvantage in dairy production, moderate disadvantage in poultry and pig, and 

some advantages for beef and small ruminant meats production. This section tries to fill this 

gap by providing a detailed analysis of African livestock exports comparative advantages. 

Especially, we determine if countries possessing large population of livestock also have 

comparative advantage in the export of livestock commodities. Using the Balassa’s (1965) 

definition of revealed comparative advantage (RCA), we assess the comparative advantage 

of each African country that exports livestock commodities. A country's revealed 

comparative advantage (RCA) is defined as following: 

𝑅𝐶𝐴𝑐𝑝𝑡 =

𝑥𝑐𝑝𝑡
𝑋𝑐𝑡

⁄

𝑥𝑤𝑝𝑡
𝑋𝑤𝑡

⁄
 

with 𝑥𝑐𝑝 , country’s 𝑐 export of product 𝑝; 𝑋𝑐 country c total export; 𝑥𝑤𝑝 the world export of 

product 𝑐, and 𝑋𝑤 is the world’s total export. The index 𝑡 indicates the time period (year). If 

𝑅𝐶𝐴𝑐𝑝𝑡 > 1, then country 𝑐 has a revealed comparative advantage in the export of product 

𝑐, and the higher the RCA, the higher the country’s comparative advantage.    

Our interest is in the long term comparative advantage of countries from 1995 to 2011. 

Accordingly, we kept for each country products with RCA greater than one over the entire 

period. In addition, we computed the average RCA for the same period. Table 2 reports the 

list of countries with RCA greater than one.  
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   Table 2: African countries average comparative advantage of livestock exports (1995-2011) 

Countries with RCA ≥ 
1 

Products  
 
Average RCA  
 

Botswana Meat of bovine animals, fresh, chilled or frozen 9.11 

Burkina Faso Live animals other than animals of division 03 19.34 

central Africa Animal or veg. oils & fats, processed, n.e.s.; mixt. 6.03 

Djibouti Live animals other than animals of division 03 100.78 

  
Milk, cream and milk products (excluding butter, 
cheese) 22.92 

  Leather 4.74 

Erithrea Leather 35.28 

Ethiopia Animal or veg. oils & fats, processed, n.e.s.; mixt. 2.67 

  Leather 26.34 

Kenya Hides and skins (except furskins), raw 7.35 

  Leather 3.80 

Madagascar Hides and skins (except furskins), raw 5.82 

Mali Live animals other than animals of division 03 22.58 

  Leather 3.06 

Morocco Crude animal materials, n.e.s. 4.06 

  Animals oils and fats 4.16 

Namibia Live animals other than animals of division 03 15.41 

  Meat of bovine animals, fresh, chilled or frozen 11.47 

  Meat, edible meat offal, prepared, preserved, n.e.s. 2.63 

  Furskins, raw, other than hides & skins of group 211 8.47 

  Animals oils and fats 3.54 

  Leather 2.14 

Niger Live animals other than animals of division 03 80.65 

Uganda Hides and skins (except furskins), raw 17.53 

  Crude animal materials, n.e.s. 10.70 

Rwanda Hides and skins (except furskins), raw 28.80 

Senegal Hides and skins (except furskins), raw 5.28 

Sudan Live animals other than animals of division 03 33.09 

  Hides and skins (except furskins), raw 3.55 

South Africa Hides and skins (except furskins), raw 2.45 

Tanzania Hides and skins (except furskins), raw 9.35 

  Crude animal materials, n.e.s. 7.34 

  Animal or veg. oils & fats, processed, n.e.s.; mixt. 3.66 

Tunisia Manufactures of leather, n.e.s.; saddlery & harness 4.31 

Zimbabwe Hides and skins (except furskins), raw 6.45 

  Leather 2.62 
 

Source: The authors using data from UNCTAD 2012. 
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2.2.3 Economic complexity and its measurement 

According to Hausmann et al. (2011), the complexity of an economy is defined as the 

multiplicity of useful knowledge embedded in the society. The capabilities or knowledge 

available in a society are the key elements used to make products. The type of products a 

country manufactures depends on the capabilities available and how these are used in the 

productive structure. Capabilities can be tangible inputs such as bridges, ports, roads, 

buildings. They can also be intangibles such as skills and knowledge, norms and 

institutions, and the overall non-tradable goods and services. 

Nations that hold complex knowledge are able to make complex or sophisticated products 

which cannot be made in countries with only basic knowledge. Therefore, there is causal 

relationship between knowledge and development. Hausmann et al. (2011) found that the 

most prosperous economies are also those that are more complex, that is, hold high 

volumes of knowledge or capabilities.  

In sum, the economic complexity of a nation is expressed through the output generated 

from its productive structure. If this output is diversified, so is the economy, and if it is 

complex, so is the economy. For a long time, it was not possible to quantify the level of 

complexity of nations. However, the new approached based on international trade data and 

introduced by Hidalgo and Hausmann (2009) and Hausmann et al. (2011) has 

revolutionized the thinking, According to this approach, the economic complexity of a nation 

can be quantified by its degree of diversity and ubiquity.   

The degree of diversity of a country reflects its capability to produce and export a variety of 

products that require certain knowledge endowment in their manufacturing. Therefore, the 

diversity of a country is expressed by the number of products it exports with a comparative 

advantage.  

On the other hand, ubiquity of a product is defined as the number of countries that make 

such a product. Thus, the smaller the number of countries, the low the ubiquity of a product, 

which means that ubiquity reflects indirectly the amount of knowledge required to make a 

given product. Products that require a large volume of knowledge, that is, those that are 

less ubiquitous, can be manufactured only by a limited number of countries. Standard or 

ubiquitous products are more likely to require a few capabilities and therefore can be made 

by many countries. Mathematically, diversity is defined as following:  

𝐷𝑖𝑣𝑒𝑟𝑠𝑖𝑡𝑦𝑐𝑡,0 = 𝐾𝑐𝑡,0 =  ∑ 𝑀𝑐𝑝𝑡                               (1)

𝑝

 

with:  

𝑀𝑐𝑝𝑡 = {
1               𝑖𝑓 𝑅𝐶𝐴𝑐𝑝𝑡 ≥ 1

0               𝑖𝑓 𝑅𝐶𝐴𝑐𝑝𝑡 < 1
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and the ubiquity of a given product:  

𝑈𝑏𝑖𝑞𝑢𝑖𝑡𝑦𝑝𝑡,0 = 𝐾𝑝𝑡,0 =   ∑ 𝑀𝑐𝑝𝑡                               (2)

𝑐

 

Index c and p are defined as previously. The index 0 indicates that we are using the 

observed values of the two variables.  

Diversity and ubiquity are in fact crude approximations of the variety of capabilities available 

in a nation or required to produce a product and the two are interdependent as shown in the 

above equations. However, according to Hausmann et al. (2011), these two variables are 

not an exact measure of complexity; diversity can be used to correct the information on 

ubiquity and vice-versa. A method of refection is used in computing the two indices. It 

consists in computing recursively the average of the two variables named 𝐾𝑝𝑡 and 𝐾𝑐𝑡. In the 

first iteration, the value of 𝐾𝑝𝑡,1 and 𝐾𝑐𝑡,1 are computed as following: 

𝐾𝑐𝑡,1 =
1

𝐾𝑐𝑡,0
∑ 𝑀𝑐𝑝𝑡

𝑝

𝐾𝑝𝑡,0 

𝐾𝑝𝑡,1 =
1

𝐾𝑝𝑡,0
∑ 𝑀𝑐𝑝𝑡

𝑝

𝐾𝑐𝑡,0 

In order to reach convergence and a more accurate value of the complexity, we repeat 

these iterations for N≥1 until convergence: 

𝐾𝑐𝑡,𝑁 =
1

𝐾𝑐𝑡,0
∑ 𝑀𝑐𝑝𝑡

𝑝

𝐾𝑝𝑡,𝑁−1                               (3) 

𝐾𝑝𝑡,𝑁 =
1

𝐾𝑝𝑡,0
∑ 𝑀𝑐𝑝𝑡

𝑝

𝐾𝑐𝑡,𝑁−1                               (4) 

In summary, diversity and ubiquity are used to approximate product economic complexity 

(PCI) and countries economic complexity (ECI). For this study, our focus is mainly on 

product economic complexity (Equation 4). When the convergence is reached at the 

iteration �̅�, we can compute the product complexity index as a standardized variable as 

following: 

𝑃𝐶𝐼 =
𝐾𝑝,�̅� −  𝐾𝑝,�̅�

̅̅ ̅̅ ̅̅

𝑆𝑡𝑑𝑒𝑣(𝐾𝑝,�̅�)
 

with 𝐾𝑝,�̅�
̅̅ ̅̅ ̅̅   the average of 𝐾𝑝,�̅� and 𝑆𝑡𝑑𝑒𝑣(𝐾𝑝,�̅�) its standard deviation. 
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This technique is used to compute the degree of sophistication of livestock commodities. To 

our knowledge, this study is the first in the literature to conduct an in-depth analysis of 

livestock commodities exports for African countries using the economic complexity theory. 

One would like to know if economic complexity implies competitive advantage. According to 

Porter (1985), competitiveness depends on the productivity with which a nation uses its 

human, physical capital, and natural resources. However, productivity in an economy arises 

from the combination of domestic and foreign firms. Competitive advantage resides in the 

company but also in the location in which the company operates. If a country holds a 

comparative advantage in the export of a given product, this implies that this country has a 

competitive advantage at the macroeconomic level. Macroeconomic competitiveness 

creates the potential to have high productivity, but this is not sufficient. To improve its 

competitiveness, a country needs to improve its microeconomic capability and the 

sophistication of local competition (Porter, 2009). In the end, both concepts: economic 

complexity and competitive advantage help to explain the country’s level of prosperity.  

2.2.4 Untapped livestock potential 

We tried to measure the available livestock commodity potential using the notion of 

proximity between two products (Haussmann, al., 2007; 2009). The proximity of two 

products is defined by the conditional probability that countries export these products in 

tandem, and is defined as: 

 

                 𝜑𝑝1,𝑝2 = 𝑀𝑖𝑛  [
∑ 𝑀𝑐𝑝1 𝑀𝑐𝑝2 𝑐

𝐾𝑝2,0
  ,

∑ 𝑀𝑐𝑝1 𝑀𝑐𝑝2 𝑐

𝐾𝑝1,0
 ]                          (9) 

Where Mcp1, Mcp2, and Kp2 are defined as previously7. This measure defines the degree of 

extension a country could realize from its untapped potential. We call this economic 

extensibility defined as the number of products the country should be able to produce and 

export with its current capabilities. The proximity results are used to capture the untapped 

potential. The idea is that, if a country is able to produce and export a given product, it may 

be able to produce the products which are relatively closer to that product.  

The extensibility of a country is the number of (more complex) products that are closer to 

the (less complex) products the country is currently exporting with comparative advantage. 

Extensibility is defined using the notion of proximity as following:  

𝐸𝐸𝑐 = ∑ 1{𝑀𝑐𝑝 =1  & 𝑀
𝑐𝑝′=0  &  𝜑𝑝,𝑝′ ≥  𝛼  &  𝑃𝐶𝐼𝑝′ ≥   𝑃𝐶𝐼𝑝    }𝑝′        (10) 

where 𝛼 𝑖𝑠 the threshold for the proximity, 1{𝑐𝑜𝑛𝑑𝑖𝑡𝑖𝑜𝑛}  is a dummy variable with value “1” if 

the condition is respected and “0” otherwise.  

                                                 
7 Mc1p is a dummy variable of RCA taking value 1 if country “c” has RCA>1 on product “p1”, and 0 

otherwise. Kp,0  refers to the ubiquity of product “p” (the number of country exporting product “p” 

with RCA>1). 
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III. Results and discussion 

 

3.1 Technology intensity of livestock products 

Between 1995 and 2011, less than half African countries were able to maintain long term 

comparative advantage in the export of at least one livestock commodity. Very few have 

diversified export baskets while the rest have specialized in one or two products.  

Six countries were able to maintain a comparative advantage in the export of live animals: 

Burkina Faso, Djibouti, Mali, Niger, Namibia, and Sudan (former). However, only two 

countries, Botswana and Namibia, maintained a comparative advantage in processed 

livestock food commodities such as fresh or frozen meat. Furthermore, very few countries 

have demonstrated a long term comparative advantage in the export of dairy products. Over 

these 15 years, only Djibouti kept a comparative advantage in the export of milk and 

creams. However, in recent years, countries such as Uganda, Senegal, and Togo have 

demonstrated comparative advantage in the export of such dairy products.  

A number of countries have demonstrated a long term comparative advantage in the export 

of non-food livestock commodities. Countries specialized in the export of hides and skins 

include Kenya, Madagascar, Uganda, Rwanda, Senegal, Sudan, South Africa, Tanzania, 

and Zimbabwe. Djibouti, Eritrea, Ethiopia, Kenya, Malawi, Namibia, and Tunisia have 

specialized in the export of low technology manufactures such as leather.  

It should be noted that countries that have a huge livestock potential are not necessarily 

among those that managed to keep a long term comparative advantage in the exports of 

these products. For instance, Nigeria, the third largest producer of cattle in Africa, does not 

possess comparative advantage in export of any of these products. Contrastingly, 

Botswana, ranked 25th in the continent, has demonstrated a long term comparative 

advantage in the export of fresh, chilled, and frozen meat. This means that big producers 

can also tap into their potential to get higher export earnings. 

3.2 Product complexity of livestock commodities 

 

We computed the PCI for 255 import and export products and the results for livestock 

commodities only are reported in Table 3.   
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Table 3: Product complexity index (average 1995-2012), exports and imports share 

Product PCI 
PCI 

ranking 
Import 

Share (%) 
Export 

share (%) 

Meat, edible meat offal, salted, dried; flours, meals 0.424 96 .16 .14 
Cheese and curd 0.171 114 3.32 6.33 
Meat, edible meat offal, prepared, preserved, 
n.e.s. 0.103 120 1.45 .99 
Manufactures of leather, n.e.s.; saddlery & 
harness 0.075 122 .50 1.05 
Butter and other fats and oils derived from milk 0.022 127 3.17 .32 
Milk, cream and milk products (excluding butter, 
cheese) -0.128 138 25.48 5.29 
Edible products and preparations, n.e.s. -0.142 139 22.92 14.70 
Furskins, tanned or dressed, excluding those of 
8483 -0.148 140 .02 .23 
Other meat and edible meat offal -0.271 149 10.84 5.45 
Birds' eggs, and eggs' yolks; egg albumin -0.289 151 .91 .74 
Furskins, raw, other than hides & skins of group 
211 -0.434 164 .03 .20 
 Margarine and shortening -0.498 171 2.60 2.39 
Meat of bovine animals, fresh, chilled or frozen -0.570 176 7.23 5.58 
Animals oils and fats -0.753 193 1.71 1.41 
Live animals other than animals of division 03 -0.772 195 4.70 14.51 
Animal or veg. oils & fats, processed, n.e.s.; mixt. -0.787 195 4.85 2.73 
Leather -0.841 201 6.80 20.79 
Wool and other animal hair (incl. wool tops) -0.899 205 .71 7.24 
Crude animal materials, n.e.s. -1.054 213 1.96 3.21 
Hides and skins (except furskins), raw -1.173 223 .65 6.71 

 

Source: Computation done by the authors using data from UNCTAD, 2013 

 

For the overall products and for the year 2008 for instance, the value of PCI is between -

3.801 (for petroleum oil, oil from bituminous materials) and +2.014 (for optical instrument 

and apparatus). High PCI indicates a relatively complex product and low PCI non-complex 

product. In comparison with the results of Hausmann et al. (2011) who used a SITC4 

nomenclature (773 products instead of 255 as in this study), we see some consistency 

regarding product ranking.  

Results show that livestock commodities are not complex products. Their PCI are very small 

and negative for some of them. Livestock products are also ranked between 96 and 223 

over the 255 products. The results show that the five most complex products include: meat, 

edible meat offal, salted, dried, flours, and meals (0.423), Cheese and curd (0.171), 

manufactured leather, saddlery and harness (0.075) and butter and other fats and oils 

derived from milk (0.022). On the other hand, the five less complex products include:  Hides 

and skins (-1.173), crude animal materials (-1.054), wool and other animal hair (-0.899), 

leather (-0.841) and animal or vegetable oil and fats (0.787). 
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For simplicity, we split the 20 categories of livestock commodities into two groups: the most 

complex (the first ten products) and the less complex (the last ten) livestock commodities. 

The less complex products include: live animals which account for 17% of total livestock 

commodity exports, un-manufactured leather (20%), raw hides and skins (7%). These 

products can be transformed into higher value-added products and generate higher foreign 

exchange earnings and jobs for more people in the domestic markets. On the other hand, 

complex products include: prepared meat, dairy products, and manufactured leather. 

Contrary to the former group, these products require certain production technology and 

knowledge not necessarily available everywhere. However, these are not advanced 

technologies but comprise low technology manufacture which could be accessible to a 

developing country.  

From Table 3, we found that 66% of Africa’s livestock exports are not complex compared 

with only 39% globally implying that in Africa, livestock exports are not sophisticated enough 

relative to the rest of the world. Most of the countries are still exporting raw materials from 

livestock and do not have the adequate industrial facilities to transform these products. On 

the other hand, about 75% of complex products are exported by only seven countries, 

namely South Africa (26%), Egypt (16%), Morocco (7%), Botswana, Namibia and Swaziland 

with 6% each, and Tunisia (5%). These countries are also among the most complex 

economies in the continent, that is, their productive structures are among the most 

sophisticated.  

 

These empirical results imply that the majority of African countries have not yet been able to 

transform their productive structure in order to make complex products. The results confirm 

that many countries still export live animals or raw hides and skins implying that industrial 

and manufacturing sectors still need to be developed in a majority of African countries.  

If lack of human and physical capabilities explains why Africa exports more unprocessed 

goods, an immediate solution could be collaboration between big livestock producers and 

countries with the available productive capabilities that can transform these primary goods 

into sophisticated products. For instance major producers with non-complex productive 

structure could export their primary products to countries with the sophisticated productive 

structure which in turn transform them into value added products. These products can then 

be exported within the continent. For instance, South Africa which received about 5% of 

exported live animals but exported about 60% of processed commodities within the 

continent can be used as a processing center.  

Another solution is to conquer international markets, especially developed and emerging 

economies, where countries could export high quality livestock products. Some countries 

such as Botswana have been successful in this regards. However, importers from 

developed or emerging economies seek dependable suppliers who provide on time quality 
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and competitive products. According to Skold, Williams, and Hayenga (1987), a long-term 

commitment and continual presence in the market is necessary to successfully export 

livestock commodities. In other words, entry into a foreign market requires a continual 

commitment and to be successful, African small producers need to be innovative and look 

for new products and niche markets.  

3.3 The opportunity cost of not exporting complex products 

Our results showed that most complex livestock commodities use low technology for their 

processing, i.e.: no need for medium or high-tech processes to produce livestock 

commodities. Despite this, most African countries do not have the capabilities that enable 

them to transform raw materials into manufactured products. Instead, they import more 

livestock commodities than they export, especially processed products from outside the 

continent. From Figure 3 we observe that Africa has always been a net importer of livestock 

products with exception of tanned and dressed fur skins (see Table 2 above). Between 

1995 and 2012, Africa earned approximately US$51 billion through exporting livestock 

commodities compared with US$143 billion spent on importing the same type of goods. In 

addition, the trade gap has widened since 2003, when growth in imports accelerated against 

sluggish expansion in exports. 

African imports mostly dairy products (milk and cream products) which account for 25% of 

total livestock commodity imports, and prepared and edible products (22%). These 

commodities are largely processed with considerable value-addition, while the most 

exported products, are live animals (14%) and leather (un-manufactured) and hides/skins 

(27%), largely without any value-addition. This shows clearly that despite the huge livestock 

potential, Africa spends more to import processed livestock commodities to meet domestic 

needs. With these results, one would like to know how much Africa is losing when exporting 

essentially non-complex livestock products and importing complex livestock products. 

 

Figure 3: Africa’s livestock commodities imports and exports trend from 1995-
2012 (USD) 

 
Source: Done by the authors based on data collected from UNCTAD 2013. 
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The opportunity cost of not producing processed goods can be approximated by the amount 

of money the continent spends to import such goods. For instance, for the ten most complex 

commodities, the continent spent about US$99 billion between 1995 and 2012 to import 

such products while it earned about US$18 billion through exports of the same processed 

goods. The net loss for not producing enough processed goods was therefore US$81 

billion. Import substitution policies as well as a search for niche markets in developed 

countries and emerging markets could help to reduce such costs.   

3.4 Untapped livestock potential and a need to sophisticate livestock value-chains 

We have shown that, in Africa, livestock commodity exports are mainly unsophisticated and 

despite that, Africa remains a net importer. This leads to loss of foreign exchange revenues. 

To address this issue, countries need to increase their productivity and the quality of what 

they produce and export. It has been shown in Haussmann and Klinger (2007) that 

countries have a tendency to get RCA in goods that are “neighbors” rather than goods that 

are far away from their export basket. In this sense, some countries have potential which 

remains untapped.  

We computed the untapped livestock potential of African countries. Results are reported in 

Table 4 show that there are 23 countries that have the possibility to expend their export 

basket of livestock commodities. A country such as Burkina Faso for instance, which has 

kept a comparative advantage in the export of only three livestock commodities, can also 

produce an additional group of products (Milk, cream and milk products) that is much more 

sophisticated than the three products currently exported with comparative advantage. Egypt 

exported four products with comparative advantage during the last fifteen years, but the 

country can still increase its export basket with three additional groups of products. Kenya 

exports eight products, but has two other products it can still export with comparative 

advantage. Gambia can double its export basket to four. Namibia can add one more product 

in its eleven products basket.  

Processing of livestock commodities creates value addition and offers additional 

opportunities for domestic and international markets. In fact, there are many opportunities in 

domestic markets as well as in international markets to sell livestock commodities provided 

that certain international requirements are met by exporting countries. For instance, for 

meat and dairy products, African countries have to meet certain technical requirements 

when exporting to developed countries, especially in the European Union (FARA, 2009).  

In addition, importers seek dependable suppliers who provide quality and competitive 

products in a timely manner. A long-term commitment and continual presence in the market 

is necessary to successfully export livestock commodities. In other words, exporting cannot 

be viewed as a temporary sales alternative. Entry into a foreign market requires a sustained 
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commitment. To be successful therefore, producers need to be innovative and look for new 

products and niche markets.  

In many African countries, there is a predominance of traditional herding over commercial 

herding. This has an advantage but is also a demerit. The advantage is that livestock are 

free ranging on natural pasture, and therefore produce high quality meat that is in high 

demand in domestic as well as in international markets. This advantage can be better 

exploited to create innovative value chains which target niche markets at the regional and 

international level. For instance, instead of exporting live animals, these products could be 

transformed through a well-designed value chain that manufacture more complex livestock 

commodities such as packaged meat, dairy products, manufactured leather, leather shoes 

or apparels. In a country such as Ethiopia for instance, if the existing constraints are 

adequately addressed, livestock value chains can become a thriving industry where the 

outputs are sold competitively in regional as well as international markets. These constraints 

include: dominance of traditional herding, under-utilization of the existing industrial capacity, 

lack of integration in the leather supply chain, outdated equipment in the leather industry, 

and lack of specialization (AGP, 2013). 

3.5 Household and market as production unit in the value chains 

As mentioned earlier, one limitation of this study is that it does not analyze the production 

data at the household level. Yet these are smallholder rural farmers with limited capabilities 

to produce sophisticated livestock commodities. Consequently, livestock commodities 

exported by African countries are not sophisticated enough. The question is how to increase 

the share of sophisticated livestock export products? To achieve this objective, it is essential 

that countries improve their productive capabilities.  

Governments can play an important role by training and providing incentives to people 

working in the livestock sector. This will improve productivity and the quality of products. In 

South Africa for instance, the government helped the existing producer cooperative by 

establishing an abattoir and tannery to slaughter and process the country’s native goats. 

The cooperative can now produce meat, sausages, burgers, and leather cushions and other 

handicrafts that are sold across the country (LPP et al., 2010). With the growing urban 

population in Africa, demand for livestock products is constantly increasing and domestic 

supply needs to adjust in order to meet the demand. It is time for local producers to switch 

from their traditional way of production. For instance, global livestock production has 

responded the increasing demand primarily by a shift from extensive, small-scale, 

subsistence, mixed crop and livestock production systems towards more intensive, large 

scale geographically-concentrated, commercially oriented, specialized production units 

(Robinson et al., 2011). 

In addition, governments can intervene by negotiating trade partnerships to promote local 

products. Instead of importing from outside of the continent, countries could exchange 
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among themselves. Moreover, local producers will need to integrate into global value chains 

in the livestock sector in order to access international markets.  

IV. Conclusions and policy recommendations 

We found that a number of countries have demonstrated a long term comparative 

advantage in the export of unsophisticated livestock products and intra-regional trade of 

livestock commodities is very marginal. Results also indicated that Africa’s trade partners 

are mainly developed and emerging countries. For instance, livestock processed 

commodities are imported mainly from outside the continent. In this sense, efforts need to 

be done to encourage intra-regional trade partnership across the continent.  

Results also show that, in general, livestock commodities are not complex products. Their 

product complexity indexes are very small and livestock products are ranked between 96 

and 223 over the 255 products considered in this study. Despite that livestock commodities 

do not require advanced technologies, livestock products are not sufficiently transformed in 

the continent. In addition, we showed that some countries have untapped potential which, if 

well exploited could increase foreign revenues and their dependence on imports. Instead, 

African countries have spent a huge amount of their budget to import processed livestock 

commodities, making Africa a net importer of livestock commodities. Between 1995 and 

2012, Africa exported US$51 billion of livestock commodities but spent US$143 billion to 

import livestock commodities. Yet the amount of money lost could be invested in more 

urgent needs such as education, healthcare, or nutrition. In other words, the opportunity 

cost of not producing complex products is huge for the continent. 

One reason that explains such situation is that livestock commodities are mainly produced 

by smallholder farmers and rural households who lack the necessary skills to manufacture 

sophisticated products. Actions need to be taking starting from the household’s level in 

order to improve their capabilities to manufacture livestock commodities. To achieve this, 

governments can provide incentives to producers in order to better exploit their livestock 

potential and increase their productivity. Government efforts should focus on boosting 

domestic production for import substitution. In addition, governments can put in place new 

measures to encourage exports of value-added products. But, to be successful, it is 

necessary that producers get the adequate technology and knowledge to make this 

transition. In addition, as in the case of Ethiopia, the creation of new partnerships with 

international leading firms in the sector will be very useful for local producers. In other 

words, domestic producers need to integrate regional and/or global value chains in the 

livestock sector. This also requires investments in infrastructure and human capital, locally 

but also regionally in order to make the value chain well-functioning. 

This study is the first one to apply the Lall (2000) classification, the revealed comparative 

advantage index, and the economic complexity theory to the livestock sector of African 

countries. As a limitation, this study used export and import data instead of production or 

supply data of livestock commodities. Due to data availability, our analysis did not focus on 



24 
 

the productive structure at the household level. An extension for future research at the micro 

level, based on market data, would be necessary to complement this study. 

            

Table 4: Livestock untapped potential  in Africa (2012) 

Country 
Livestock  

diversity 

untapped 

potential 
List of products 

Benin 2 2 
Meat, edible meat offal, prepared, preserved, n.e.s. ; 

Hides and skins (except furskins), raw 

Botswana 2 1 Other meat and edible meat offal 

Burkina Faso 3 1 Milk, cream and milk products (excluding butter, cheese) 

Côte d'Ivoire 3 1 Milk, cream and milk products (excluding butter, cheese) 

Djibouti 8 2 
Cheese and curd; 

Meat, edible meat offal, prepared, preserved, n.e.s. 

Egypt 4 3 

Meat, edible meat offal, prepared, preserved, n.e.s. ; 

Hides and skins (except furskins), raw; 

Milk, cream and milk products (excluding butter, cheese) 

Eritrea 2 1 Milk, cream and milk products (excluding butter, cheese) 

Ethiopia 6 2 
Milk, cream and milk products (excluding butter, cheese) ; 

[017] Meat, edible meat offal, prepared, preserved, n.e.s. 

Gambia 2 2 
Meat, edible meat offal, prepared, preserved, n.e.s. ; 

Cheese and curd 

Kenya 8 2 
Meat, edible meat offal, prepared, preserved, n.e.s. ; 

Cheese and curd 

Mali 3 1 Milk, cream and milk products (excluding butter, cheese) 

Mauritania 2 1 Other meat and edible meat offal 

Mauritius 3 2 
Milk, cream and milk products (excluding butter, cheese); 

Hides and skins (except furskins), raw 
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Morocco 5 1 Meat, edible meat offal, prepared, preserved, n.e.s.  ; 

Namibia 11 1 Milk, cream and milk products (excluding butter, cheese) 

Niger 3 1 Milk, cream and milk products (excluding butter, cheese) 

Rwanda 5 1 Milk, cream and milk products (excluding butter, cheese) ; 

Sao Tome & 

Principe 
3 1 Milk, cream and milk products (excluding butter, cheese) 

Senegal 7 2 
Meat, edible meat offal, prepared, preserved, n.e.s. ; 

Cheese and curd 

Sierra Leone 2 1 Milk, cream and milk products (excluding butter, cheese) 

Togo 1 2 
Meat, edible meat offal, prepared, preserved, n.e.s.  ; 

Cheese and curd 

Tunisia 5 2 
Meat, edible meat offal, prepared, preserved, n.e.s. ; 

Milk, cream and milk products (excluding butter, cheese) 

Zimbabwe 5 1 Milk, cream and milk products (excluding butter, cheese) 

Source: Done by the authors using data from UNCTAD 2013. 

Note: Products are classified according to the STIC4 with 3. 
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