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Abstract 
This paper described the second part of my PhD research project where African Iron and Steel 
Market was investigated to support the decision of the entry of Wuhan Iron and Steel Corporation 
(WISCO) into African Market. The data used are the same as previous study, observations of ma-
croeconomic variables, such as GDP per capita, the index of consumer prices, import iron, the real 
effective exchange rate, the number of urban population, imports and exports total made on 19 
African countries for a period that spans from 2008 to 2012. The countries concerned are: Algeria, 
Burkina Faso, Ivory Coast, Egypt, Madagascar, Malawi, Mali, Mauritius, Morocco, Mozambique, 
Niger, Nigeria, Senegal, Seychelles, South Africa, Tanzania, Togo, Tunisia, and Zambia. The empiri-
cal study in this paper is divided into two parts: the first part is preliminary screening and the 
second part is the final selection statistical scoring model. In the first part, the preliminary 
screening was made by ranking the panel data by political stability variable as it was the main de-
cision criteria of WISCO’s international market selection into the African Iron and Steel Market. 
We sorted our 19 Africa countries for our study by political stability and absence of violence/ter- 
rorism percentile value 2013 from the largest to smallest and selected the first 10th rank. The 10 
countries that were selected to the next step of our study from our preliminary screening were: 
Mauritius, Seychelles, Zambia, South Africa, Senegal, Tanzania, Malawi, Mozambique, Togo and Mo- 
rocco. In the second part of the empirical findings, we analyzed African Iron and Steel Market fol-
lowing the steps of our final selection statistical inverse coefficient of variation scoring model. We 
started by analyzing statistical inverse coefficient of variation of every variable in the demand side, 
in supply side, and then, we analyzed the final score made by every country and suggested a final 
selection. Our analysis of the final score concluded that the five countries that would be suggested 
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to Wuhan Iron and Steel Corporation (WISCO) were: first, Togo with a final score of 70.20, second, 
Tanzania with a final score of 18.63, third, Morocco with a final score of 15.58, fourth, Senegal with 
a final score of 14.57, and fifth, Mozambique with a final score of 13.68. WISCO then can choose 
from these five suggested countries to enter into African Market. 
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African Iron and Steel Market, International Market Selection, Preliminary Screening, Inverse 
Coefficient of Variation, Final Selection Statistical Scoring Model 

 
 

1. Introduction 
The steel sector has been the mainstay of the Chinese economy since the early 1950s. China has been one of the 
key producers in the world’s steel industry over the last decade, with production reaching 500 million metric 
tons (mmt) in 2008. The share of Chinese steel in the world increased from 5.1% in 1980 to 37.6% in 2008. 
China’s steel sector is dominated by a few large state-owned enterprises (SOEs) with numerous small and me-
dium-sized enterprises (SMEs), accounting for only a small portion of steel output. Wuhan Iron and Steel Cor-
poration (WISCO) is one of those few large state-owned enterprises (SOEs). 

Wuhan Iron and Steel (Group) Corporation (hereinafter referred to as WISCO), commenced its construction 
from 1955 and put into production on Sep. 13, 1958, is the first giant iron and steel complex established after the 
founding of the People’s Republic of China and one of the backbone enterprises under the leadership of the 
Central Government and the State Council. After its integration and reformation with Echeng Iron & Steel 
Company, and Liuzhou Iron & Steel Company, the group of corporation has had an annual production capacity 
of 20 million tons, ranking the third of the same in China, and the sixteenth of the same all over the world. 
WISCO, the important plate production base in China, owns a complete set of processing plants composed of 
mining, coking, sintering, iron making, steel making, rolling, and the associated utilities. It has made an impor-
tant contribution to China’s national economy and modernization during its 50 years of construction and devel-
opment. By the end of 2006, WISCO has produced 177 million tons of steel with an accumulated profit and tax 
of 85.4 billion RMB, among which, 59.892 billion RMB handed over to the state, which is 9.3 times of 6.42 bil-
lion RMB invested to WISCO by the state.  

WISCO started international trade business since 1980 and had a very sound foreign trade agency. After Wu-
han Iron and Steel Group Corporation was found, by the approval of Ministry of Foreign Trade and Economic 
Cooperation, PRC, International Economic & Trading Corporation WISCO (IETC, WISCO) was established on 
Dec. 31, 1993. And our study was conducted within this department. 

During the first 22 years WISCO was producing and selling exclusively in the domestic Chinese market and 
the company did not have any aims to go internationally. However, in 1980, through their government initiative, 
to obtain foreign currency from importing foreign technology and equipment, WISCO started direct and indirect 
exports to Europe, USA, Canada, and Australia and to Hong Kong, Korea and India. From 1993, overseas liai-
son offices and trade agencies were set up successfully in Germany, Japan, Hong Kong, USA, Canada, Australia, 
Korea and India. And today, WISCO plans to enter into African Iron and Steel Market.  

This study is a second part of my PhD research project with which we reviewed literatures on International 
Market Selection Methods to find the international market selection methods best-suited to analyze African Iron 
and Steel Market for Wuhan Iron and Steel Corporation (WISCO)’s International Market Selection. After re-
view of literatures, we found that quantitative firm level market estimation methods are the best-suited to our 
case study. Most of these studies are based on the following three-stage process of evaluating the export poten-
tial of foreign markets: a preliminary screening, an in-depth screening, and a final selection.  

In our PhD thesis project, we adapted the firm level market estimation methods’ three-stage process of eva-
luating the export potential of foreign markets as follow: Modeling Africa’s Demand for Iron and Steel Importa-
tion [1], which has already published at American Journal of Industrial and Business Management, 4, 799- 815, 
a preliminary screening and a final selection statistical scoring model.  

But the main purpose of this paper is the preliminary screening and the final selection statistical scoring mod-
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el. The preliminary screening will be made by ranking the panel data by political stability variable as it is the 
main decision criteria of WISCO’s international market selection into the African Iron and Steel Market, and for 
our final selection, we will build statistical scoring model of the explicative variables to allow us to rank African 
countries and to make a final selection by taking consideration of the influences of the four explicative variables 
on demand for Iron and Steel Importation from our previous study’s model. In the next section, the literature on 
international market selection methods will be discussed. 

2. Literature Review 
The literature on international market selection methods discussed in this study is the same as the literature al-
ready discussed in the first part of the study as they form one project but are subdivided into two papers. 

Papadopoulos and Denis (1988, pp. 38-51) [2] summarized the literature on international market selection 
methods up until the late 1980s. They classified over 40 proposed international market selection models into two 
broad types of approaches: qualitative approaches (rigorous and systematic gathering and analysis of qualitative 
information about one or a handful of potential country markets) and quantitative approaches (analyzing large 
amounts of secondary statistical data about many or all foreign markets). In Figure 1, this categorization is illu-
strated. 

The literature on international market selection methods will be discussed in this section under different cate-
gories (Figure 1). 

2.1. Qualitative Approaches 
According to Papadopoulos and Denis (1988, p. 39) [2], most qualitative approaches typically start with identi-
fying a short list of countries for further consideration by establishing objectives and constraints for exporting a 
specific product to each country under consideration. Other studies focus more on the nature, appropriateness 
and sources of qualitative information that could be used in the international market selection process. These 
sources include government agencies, chambers of commerce, banks, distributors, customers, international ex-
perts and foreign market visits (Pezeshkpur, 1979 [3]). Papadopoulos and Denis (1988, p. 39) [2] suggest that 
pure qualitative approaches to international market selection could be seen as biased as they are based on per-
ceptions and are largely inaccurate. 
 

 
Figure 1. Categorization of the international market 
selection literature. Source: Own figure constructed from 
Papadopoulos and Denis (1988:38-51).                      
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Douglas and Craig (1982, p. 27) [4] state that the biggest challenge in international market selection is the 
large number of countries throughout the world that need to be analyzed. They suggest that a screening proce-
dure of secondary data is used to determine which countries to investigate in depth. Quantitative approaches to 
international market selection do exactly this by analyzing and comparing secondary data of a large number of 
countries and will be discussed subsequently. 

2.2. Quantitative Approaches  
Papadopoulos and Denis (1988, p. 39) [2] further divided quantitative approaches into two categories, namely 
market grouping methods and market estimation methods. Market grouping methods cluster countries on the 
basis of similarity while market estimation models evaluate market potential on firm or country level (see Fig-
ure 1).  

2.2.1. Market Grouping Methods  
Studies undertaken to attempt market grouping have been summarized by several authors such Papadopoulos 
and Denis (1988, pp. 39-41) [2], Steenkamp and Ter Hofstede (2002, pp. 185-213) [5] and Shankarmahesh et al. 
(2005, pp. 204-206) [6]. These methods are based on the assumption that the most attractive markets for a firm 
are the ones the most closely resemble to the markets that it has already penetrated successfully (Papadopoulos 
and Denis, 1988, p. 41 [2]). By providing insights into structural similarities, these methods enable firms to 
standardize their offerings and marketing strategies across markets (Sakarya et al., 2007, p. 213 [7]). Countries 
are clustered based on similarities in social, economic and political indicators while demand levels are, for the 
most part, not taken into account (Sakarya et al., 2007, p. 212 [7]). Market grouping methods are mostly criti-
cized for relying exclusively on general country indicators, rather than on product-specific market indicators, as 
macro indicators may not reflect market development for a product (Sakarya et al., 2007, p. 212 [7]; Kumar et 
al., 1994, p. 31 [8]; Papadopoulos and Denis, 1988, p. 41 [2]). Studies that attempted to include more product- 
specific information face the problem of insufficient data, and are limited to the product ranges of a particular 
firm. Thus, they cannot be applied to all possible product groups (Papadopoulos and Denis, 1988, pp. 41, 47 [2]). 
Sakarya et al. (2007, p. 212) [7] also argued that grouping methods failed to take into account similarities among 
groups of consumers across national boundaries. Furthermore, focusing only on countries with similar characte-
ristics to markets already penetrated may hold the risk of overlooking lucrative opportunities in countries with 
other characteristics (Kumar et al., 1994, p. 32 [8]).  

Referring to the abovementioned limitations, market-grouping methods will not be suitable to identify export 
opportunities for a country if the trade promotion organization or researcher needs to consider all possible coun-
try-product combinations worldwide.  

Market estimation methods will therefore be subsequently investigated in order to find the international mar-
ket selection method best suited to the identification of potential export opportunities.  

2.2.2. Market Estimation Methods  
Market estimation models evaluate foreign markets on the basis of several criteria that measure aggregate mar-
ket potential and attractiveness (Sakarya et al., 2007, p. 212 [8]; Papadopoulos and Denis, 1988, p. 41 [2]). The 
criteria vary across methods and often include wealth, size, growth, competition and access indicators (Sakarya 
et al., 2007, p. 212 [7]). Papadopoulos and Denis (1988, pp. 40-47) summarized the different methods of mea-
suring market potential were introduced up until the late 1980s and included multiple factor indices, regression 
analyses and multiple criteria import demand estimations. Papadopoulos and Denis (1988, pp. 40-47) [2] found 
that common shortcomings of these methods included the lack of product specificity, the assumption of a static 
environment and methodological problems due to data availability.  

Henceforth, the more recent literature on market estimation methods will be discussed in detail. Most of these 
methods are based on, and address, the methodological shortcomings of earlier studies (see Papadopoulos and 
Denis (1988, pp. 40-47) [2] for a discussion of these earlier studies).  

For the purposes of this study, the literature on market estimation methods will be categorized into firm-level 
and country-level methods (see Figure 1). Firm-level methods can be applied by firms to identify markets for 
their limited product ranges. These methods usually include an analysis of the firm’s objectives, profitability, 
managerial experience and knowledge, customer standards and attitudes and product adaptation requirements 
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when identifying potential export markets. Country-level methods, on the other hand, can be applied by a coun-
try’s export promotion agency to identify the most promising country-product combinations to focus their export 
promotion efforts on. Criteria and data used in these methods should be product-specific, applicable to many 
country-product combinations and generally available. These criteria might include product-specific market 
growth, market size, level of competition and barriers to trade. 
• Firm-level market estimation methods  

Firm-level market estimation methods are applied by firms to identify markets for their limited product ranges. 
These methods usually include an analysis of the firm’s objectives, profitability, managers’ experience and 
knowledge, customer standards and attitudes and product adaptation requirements when identifying potential 
export markets. Apart from the older studies summarized by Papadopoulos and Denis (1988, pp. 40-47) [2], 
firm-level market estimation methods include the studies of Ayal and Zif (1978) [9], Davidson (1983) [10], Ca-
vusgil (1985) [11], Kumar et al. (1993) [8], Hoffman (1997) [12], Andersen and Strandskov (1998) [13], Brewer 
(2000) [14], Andersen and Buvik (2002) [15], Rahman (2003) [16], Alon (2004) [17], Ozorhon, Dikmen and 
Birgonul (2006) [18] and more.  

Most of these studies are based on the following three-stage process of evaluating the export potential of for-
eign markets:  

1) a preliminary screening to select more attractive countries to investigate in detail, based on countries’ de-
mographic, political, economic and social environment;  

2) an in-depth screening in which these products’ potential (market size and growth), competitors, market 
access and other market factors for the countries selected in stage one are analyzed; and  

3) a final selection that involves the analysis of company sales potential, profitability and possible product 
adaptation. 
• Country-level market estimation methods  

Apart from the Decision Support Model (Viviers & Pearson (2007) [19], Viviers, Rossouw & Steenkamp 
(2009) [20], Viviers, Steenkamp & Rossouw (2010) [21]), nine other studies can be found that can be classified 
as country-level market selection methods. The main criterion for a market selection method to be classified into 
this category is that it should be capable of screening a wide range of product-country combinations to select 
export markets with realistic potential for a specific exporting country.  

The methods that, on first review, seemed to comply with this criterion include: 
 the shift-share model of Green and Allaway (1985) [22];  
 the global screening model of Russow and Okoroafo (1996) [23];  
 the trade-off model of Papadopoulos, Chen and Thomans (2002) [24];  
 the multiple criteria method of the International Trade Centre (ITC) (Freudenberg and Paulmier, 2005 [25], 

2005 [26], Freudenberg, Paulmier, Biji and Ikezuki, 2007 [27], Freudenberg, Paulmier, Ikezuki and Conte 
2008 [28]);  

 the assessments of export opportunities in emerging markets by Cavusgil (1997, pp. 87-91) [29], Arnold and 
Quelsh (1998, pp. 7-20) [30] and Sakarya et al. (2007, pp. 208-238) [7];  

 the gravity model and the trade opportunity matrix (TOM) of Export Development Canada (Verno, 2008 
[31]). 

2.3. Summary of Literature Review 
Papadopoulos and Denis (1988, pp. 38-51) [2] summarized the literature on international market selection me-
thods up until the late 1980s. They classified over 40 proposed international market selection models into two 
broad types of approaches-qualitative approaches (rigorous and systematic gathering and analysis of qualitative 
information about one or a handful of potential country markets) and quantitative approaches (analyzing large 
amounts of secondary statistical data about many or all foreign markets). This study can be classified as quantit-
ative approach. 

The literature on market estimation methods were categorized into firm-level and country-level methods (see 
Figure 1). Firm-level methods can be applied by firms to identify markets for their limited product ranges. 
Country-level methods, on the other hand, can be applied by a country’s export promotion agency to identify the 
most promising country-product combinations to focus their export promotion efforts on. Our study can be clas-
sified in firm-level market estimation methods, as the purpose of this study is to find the international market se-
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lection method best-suited to analyze African Iron and Steel Market for WISCO’s International Market Selec-
tion. 

We adapted the firm-level market estimation methods’ three-stage processes of evaluating the export potential 
of foreign markets as follow: Modeling Africa’s Demand for Steel Importation [1], a preliminary screening and 
a final selection statistical scoring model. But the main purpose of this paper is the preliminary screening and the 
final selection statistical scoring model. 

3. Analyzing Africa’s Iron and Steel Market of Wuhan Iron and Steel Corporation  
WISCO’s Possible Entry into Africa Iron and Steel Market 

3.1. Definitions and Concepts 
Gross domestic product or GDP is the total value of goods and services produced, and will no longer enter into 
any production process, for a country for a given period, and generally for one year period. It is used to measure 
the economic growth of a country. It is measured by giving a monetary value to each item produced by a country; 
then sum up the monetary value, and we get the value of GDP. GDP per capita is the ratio between the value of 
total GDP and the number of the average population of a year. 

Public investments are part of the economic aggregate like public expenditure, investments considered part of 
a “non-market” products (roads, justice, police, public lighting, public education and research, national defense, 
etc.), and secondly by the grant of a portion of the accumulation of technological business capital, whether pub-
lic or private. 

Here we will look to public infrastructure investments. To measure these, we will be interested in GFCF- 
Gross Fixed Capital Formation, which also includes the accumulation of productive capital by businesses and 
housing purchases by households and acquisitions of public facilities by a country. 

GFCF is a key variable in the economy of a country. The more it represents a significant share of GDP (Gross 
Domestic Product), the more the pace of economic growth in the country is higher. 

Real effective exchange rate—REER is the weighted average of a country’s currency relative to an index or 
basket of other major currencies adjusted for the effects of inflation. The weights are determined by comparing 
the relative trade balances, in terms of one country’s currency, with each other country within the index. 

Urban population refers to people who live in urban areas as defined by the National Institute of Statistics. 
Political stability: The simplest definition of a stable political system is one that survives through crises with-

out internal warfare.  

3.2. Data 
In this study, the data used are the same as previous study [1]. The data used are observations of macroeconomic 
variables, such as GDP per capita, the index of consumer prices, import iron, the real effective exchange rate, 
the number of urban population, imports and exports total made on 19 African countries. The concerned coun-
tries are: Algeria, Burkina Faso, Ivory Coast, Egypt, Madagascar, Malawi, Mali, Mauritius, Morocco, Mozam-
bique, Niger, Nigeria, Senegal, Seychelles, South Africa, Tanzania, Togo, Tunisia, and Zambia.  

Trade considered are those made with its major trading partners, including China, France, Germany, Italy, 
Spain, the United Kingdom and then the United States. These observations were made over a period of 5 years 
from 2008 to 2012. These countries were chosen because of their large share of imports and exports of iron and 
steel compared to all African countries but also by the availability of statistical data in the competent institu-
tions. 

Data for iron and steel importation and exportation of these countries were drawn from the database of the 
UN Comtrade. 

GDP per capita, total imports and exports, investment in infrastructure, the index of domestic consumer prices, 
the number of urban population and the exchange rate were drawn from the database of the WDI “World De-
velopment Indicators” of the World Bank, December 18, 2013. 

The real effective exchange rate was calculated from the domestic and foreign price Indexes, the multilateral 
nominal exchange rate is calculated using exchange rates provided by the WDI (World Development Indicators), 
and the imports and exports with partners of the considered African countries provided by the UN Comtrade 
(see Appendix 8 for the formula). 
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GDP per capita, imports, exports, infrastructure investments are expressed in current US dollars. Exchange 
rates are quoted on the uncertain relative to the US dollar. 

The index of foreign consumer price is calculated from the price index of domestic partners of Africa and the 
weights are their shares of trade with Africa composite index (see Appendix 8 for the formula). 

Political stability data is provided by the WDI (World Development Indicators) of the World Bank, December 
18, 2013 (Update 2014). 

3.3. Methodology 
The empirical study in this paper is divided into two parts: the first part is preliminary screening and the second 
part is the final selection statistical scoring model. 

In the first part, the preliminary screening will be made by ranking the panel data by political stability variable 
as it is the main decision criteria of WISCO’s international market selection into the African Iron and Steel 
Market. We will rank the 19 African countries by political stability and we will select ten countries that will be 
considered for the second part of this study.  

The second part is the final selection statistical scoring model. Our statistical scoring model is made by three 
steps. 

3.3.1. First Step 
For the ten countries we will be selected from the preliminary screening, we will calculate the statistical inverse 
of the coefficient of variation . VarInv CV  of all the variables for a period of 5 years from 2008 to 2012. We will 
estimate the demand side by the four explanatory variables used (GDP per capita, investment in infrastructure, 
real effective exchange rate, and the number of urban population) in the previous study model; and the potential 
of market supply will be estimated by the iron and steel total export variable. 

For every variable, we calculate the inverse coefficient of variation . VarInv CV : 

. tX
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=  
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∑  
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=
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Our objective of using inverse coefficient of variation instead of its statistical coefficient of variation is that in 
this statistical model, we are looking to select countries that have the highest value of simple arithmetic mean 
with a minimum standard deviation value in all variables. 

3.3.2. Second Step 
We will calculate the Index I to estimate the Africa’s demand for Iron and Steel Importation by taking account 
of the influence of the four variables of the model we have built in the previous study.  

The result of our previous study concluded that the Africa’s Importations of Iron and Steel are positively cor-
related with all the independent variables of the model. All estimated coefficients are positive and significant at 
1% level of significance (Figure 2) [1]. 

This result means that: every 10% increase in GDP per capita (lgdpcap = 0.996) is strictly impacted at the 
same magnitude on the importations of iron and steel in African countries; every 10% increase in the real effec-
tive exchange rate REER (ltcer) leads to an increase in the importations of iron and steel in the range of 2.44%, 
this elasticity is estimated at 0.244. It has positive impact in long term but negative in short term. A variation to 
the rise in infrastructure investment (linv = 0.16) of 10% positively influences the rise of iron and steel importa-
tions about 1.65%—the estimated value of this elasticity being 0.1645; and an increase of 10% of the urban 
population (lurbpop = 0.8) leads to an increase of 8.12% of iron and steel importations. 

In our calculation of I, the above effect of the four variables of the model into Africa’s Iron and Steel demand  
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Figure 2. Estimate of the long-term relationship. Note: ***1% level of significance.                               

 
will be measured by using weighting. Weighting is an allowance or adjustment made in order to take account of 
special circumstances or compensate for a distorting factor. We will weight by 4 times the inverse coefficient of 
variation of the GDP per capita variable as an increase of 10% of this variable has 10% impact on the importa-
tions of iron and steel in African countries, and by 3 times the inverse coefficient of variation of the urban pop-
ulation variable as an increase of 10% of this variable has 8% increase on the importations of iron and steel in 
African countries; and then we will divide by 7 as the total of weighting must be equal to 1. We will not weight 
the variables real effective exchange rate REER and in infrastructure investment because an increase of 10% of 
these variables have only almost the same value of 2% change on the importations of iron and steel in African 
countries. REER will has negative effect as the period of our analysis is 5 years which can be considered as 
short term. 

Thus, the formula of calculation of I is as below: 

( )/
1 4 . 3 . . .
7 GDP capita Urbanpop InvestInfras REERI Inv CV Inv CV Inv CV Inv CV= ∗ + ∗ + −  

/. : Inverse Coefficient of Variation for the GDP per capitaGDP capitaInv CV  
. : Inverse Coefficient of Variation for urban populationUrbanpopInv CV  
. : Inverse Coefficient of Variation for infrastructure investissementInvestInfrasInv CV  
. : Inverse Coefficients of Variation for REERREERInv CV  

3.3.3. Third Step 
We will calculate the final score pS . The demand side as we said above is estimated by the Index I of the four 
variables of the model, and the potential supply of the market will be estimated by the total export of iron and 
steel. Our first attempt was to estimate the potential supply of the market by iron and steel production but the 
problem was that only 4 out 19 of our studied countries have iron and steel production data (Algeria, Egypt, 
Morocco and South Africa) because only these 4 countries have iron and steel making mills; thus for our study, 
estimating the potential supply by iron and steel exportation will be better suited for African countries.  

The final score pS  will be calculated with the formula below: 

& .
1 1 .
2 2p I S ExpS I Inv CV= +  

& .. : Inverse Coefficient of Variation for iron and steel exportationI S ExpInv CV  
: final Score of a country pS p  

We will order all selected countries from the preliminary screening according to their final score pS  from 
the larger to the smaller, those countries which have higher score will be chosen, and then we will recommend 
the first five ranked countries. 

4. Empirical Findings 
The empirical study in this paper is divided into two parts: the first part is preliminary screening and the second 
part is the final selection statistical scoring model. 

4.1. Preliminary Screening by Political Stability 
During our long term relationship modeling process of demand, we tried to collect quantified data for the 3 fac-
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tors (economic factors, political and legal factors and market attractiveness), but for the political and legal fac-
tors, we didn’t find any quantified accurate data. The only data we found for these factors is political stability 
and absence of violence/terrorism percentile ranking from the World Bank’s Worldwide Governance Indicators 
(WGI). So we remove these factors from our model. 

But through the analysis of our interviews and discussions with WISCO, we found that political stability is 
very important on account of it is the main decision criteria of WISCO’s international market selection entering 
to African Market, thus we decide to carry on an analysis of this variable and set it as the variable criteria for the 
preliminary screening as it is the main decision criteria for WISCO. 

In terms of attractiveness, there are three sets of factors that affect the overall level of investment flows enter-
ing into a country. These are the factors of availability of funding resources (variation in bank credit to the pri-
vate sector, external debt, foreign private capital etc.), internal or external risk factors and finally cyclical factors 
representing the behavior of the economy. 

The analysis of the attitude of the classical rational investor toward risk makes the following distinctions: the 
individual may be risquophile (People who love risk), neutral towards risk (regardless of the risk involved in the 
compensation required by the investment) or risk-averse (the individual is willing to take a risk, but she/he 
wants to be paid by a risk premium) (Alexander, 2000 [32]). It is this latter type of investor that we have here, as 
WISCO does not reject the risk; it knows that there is socio-political instability’s possible impact on its business, 
but it wants to be aware and demand adequate compensation. 

In the literature, the political instability that generates the risk for business and investment covers a wide va-
riety of events such as political murders, coups d’état, revolutions or wars. All engender insecurity hampering 
investment prospects which require over a long period to amortize (OECD, 2004 [33]). Fosu (1992) [34] defines 
political instability as the change of political power through violence and also any changes that do not respect 
the legal forms. However, Hudson (1972) [35] and Gupta (1991) [36] present three forms of socio-political in-
stability: instability of elites or government executives including, coups d’état, changes and government crises; 
mass instability corresponds to social movements such as strikes, manifestations or riots; and finally, military or 
violent instability that takes into account the civil war and the guerrillas, and any violent political action. 

For this analysis, we use Political Stability and Absence of Violence/Terrorism data of the Worldwide Go-
vernance Indicators (WGI), 2014 Update. WGI’s Political Stability and Absence of Violence/Terrorism meas-
ures perceptions of the likelihood of political instability and/or politically-motivated violence, including terror-
ism. We sort our 19 Africa’s countries of our study by Political Stability and Absence of Violence/Terrorism 
percentile value 2013 from the largest to smallest and select the first 10th rank, Table 1 shows the results. 

The 10 countries that are selected to the next step of our study from our preliminary screening are: Mauritius, 
Seychelles, Zambia, South Africa, Senegal, Tanzania, Malawi, Mozambique, Togo and Morocco. 

9 out of 19 countries of our study will be eliminated, those countries are: Madagascar, Burkina Faso, Tunisia, 
Ivory Coast, Egypt, Algeria, Niger, Nigeria and Mali. Those countries had very bad score in the Worldwide 
Governance Indicator’s (WGI) Political Stability and Absence of Violence/Terrorism 2013. As shown in Table 
1: Madagascar ranked the eleventh with Political Stability and Absence of Violence/Terrorism score of 18.96%, 
Burkina Faso ranked the twelfth with a score of 21.80%, Tunisia ranked the thirteenth with a score of 21.80%, 
Ivory Coast ranked the fourteen with a score of 17.06%, Egypt ranked fifteenth with a score of 13.11%, Algeria 
ranked sixteenth with a score of 12.80%, Niger ranked seventeenth with a score of 9.95%, Nigeria ranked eigh-
teenth with a score of 7.79%, and finally, Mali ranked nineteenth with a score of 6.64%.  

Political instability as the change of political power through violence and changes that do not respect the legal 
forms such as political murders, coups d’état, revolutions or wars have affected those nine countries.  

In the next section, we will focus our analysis to the 10 countries that are selected from our preliminary 
screening.  

4.2. Analysis of the Final Selection Statistical Scoring Model 
In this section, we analyze Africa’s Iron and Steel Market following the steps of our final selection statistical 
inverse coefficient of variation scoring model. We start by analyzing statistical inverse coefficient of variation of 
the variables in the demand side and in supply side, thereafter we analyze the final score made by every country, 
and then suggest a final selection.  

As our 4 variables for the previous study’s demand model, which are: GDP per capita, Population urban rate,  
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Table 1. WGI political stability and absence of violence/terrorism percentile in 2013.                                            

COUNTRY WGI POLITICAL STABILITY PERCENTILE in 2013 RANK 

Mauritius 77.73 1 

Seychelles 73.46 2 

Zambia 60.66 3 

South Africa 44.08 4 

Senegal 43.13 5 

Tanzania 41.23 6 

Malawi 38.86 7 

Mozambique 37.44 8 

Togo 32.7 9 

Morocco 29.38 10 

Madagascar 23.22 11 

Burkina Faso 21.8 12 

Tunisia 18.96 13 

Ivory Coast 17.06 14 

Egypt, Arab Rep. 13.11 15 

Algeria 12.8 16 

Niger 9.95 17 

Nigeria 7.79 18 

Mali 6.64 19 

 
Infrastructure Investment, and the Real Effective Exchange Rate, distributions of values scales of measurement 
are not comparable, then we have to use coefficient of variation. In probability theory and statistics, the coeffi-
cient of variation (CV) is a standardized measure of dispersion of a probability distribution or frequency distri-
bution. The coefficient of variation (CV) is the ratio of the standard deviation to the mean. The higher the coef-
ficient of variation, the greater the level of dispersion around the mean. It is generally expressed in percentage. 
Without units, it allows for comparison between distributions of values whose scales of measurement are not 
comparable. Coefficient of variation is useful when interest is in the size of variation of dispersion relative to the 
size of the observation, and it has the advantage that the coefficient of variation is independent of the units of 
observation. But our interest in our final selection statistical scoring model is not only is in the size of variation 
of dispersion relative to the size of the observation, but also in the size of the mean of the observation. That 
means that we are interested in observations that have bigger value of mean and with lower level of dispersion 
around the mean. So, we use inverse coefficient of variation. 

4.2.1. Analysis of the Demand Side 
In the demand side, we analyze the statistical inverse coefficient of variation of the 4 variables of our previous 
study, which are: GDP per capita, Population urban rate, Infrastructure Investment, and the Real Effective Ex-
change Rate, and then, we calculate the Index I.  

1) Analysis of the GDP per capita’s statistical inverse coefficient of variation 
The result of the calculation of the inverse coefficient of variation of the GDP per capita is summarized in the 

Table 2 below. Detailed table is illustrated in the Appendix 1. 
Through the results of the inverse coefficient of variation of GDP per capita of the ten studied countries, they 

are ranked as respectively: Morocco, Senegal, Togo, Tanzania, Mauritius, Seychelles, Malawi, Zambia, South 
Africa, and Mozambique; but when we look at the simple arithmetic mean, the rank is as follow: Seychelles, 
Mauritius, South Africa, Morocco, Zambia, Senegal, Togo, Tanzania, Mozambique and Malawi (Table 3). 



R. Fidelys, Y. Liang 
 

 
245 

Table 2. 2008-2012 GDP per capita inverse coefficient of variation rank by country.                                           

COUNTRY NAME INVERSE COEF.VAR RANK 

Morocco 31.74449301 1 

Senegal 24.6208155 2 

Togo 16.68921756 3 

Tanzania 12.34501939 4 

Mauritius 11.4797095 5 

Seychelles 9.119161233 6 

Malawi 7.94609611 7 

Zambia 6.650710222 8 

South Africa 6.386794539 9 

Mozambique 6.271132237 10 

 
Table 3. GDP per capita average mean 2008-2012.                                                                      

COUNTRY NAME AVERAGE RANK 

Seychelles 11356.56 1 

Mauritius 7796.724 2 

South Africa 6814.512 3 

Morocco 2891.497 4 

Zambia 1255.286 5 

Senegal 1043.378 6 

Togo 537.843 7 

Tanzania 534.3219 8 

Mozambique 462.4107 9 

Malawi 327.7934 10 

 
Seychelles, Mauritius and South Africa have better higher level of GDP per capita than Morocco, Senegal and 

Togo. Our result comes from the standard level of dispersion of the observation; Seychelles, Mauritius and 
South Africa have higher average of GDP per capita than Morocco, Senegal and Togo but have also a higher 
level of dispersion of the observation around their means (Appendix 1).  

Our analysis of the inverse coefficient of variation of the variable DGP per capita can be concluded that the 
five countries that would be suggested to Wuhan Iron and Steel Corporation (WISCO) are: first, Morocco with 
inverse coefficient of variation of 31.74, second, Senegal with inverse coefficient of variation of 24.62, third, 
Togo with inverse coefficient of variation of 16.69, fourth, Tanzania with inverse coefficient of variation of 
12.35, and fifth, Mauritius with inverse coefficient of variation of 12.48 (Table 2). 

2) Analysis of the population urban rate’s statistical inverse coefficient of variation 
The result of the calculation of the inverse coefficient of variation of the population urban rate 2008-2012 is 

summarized in the Table 4 below. Detailed table of the calculation is illustrated in the Appendix 2. 
Through the results of the inverse coefficient of variation of urban population’s rate of the ten studied coun-

tries, they are ranked respectively as: Togo, Tanzania, Mozambique, Malawi, Zambia, Senegal, South Africa, 
Morocco, Mauritius and Seychelles; but when we look at the simple arithmetic mean, the rank is as follow: 
Tanzania, Zambia, Togo, Malawi, Senegal, Mozambique, South Africa, Morocco, Seychelles, and Mauritius 
(Table 5). 

Togo come first with inverse coefficient of variation of 304.50 has simple arithmetic mean of 3.87, lower than  
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Table 4. 2008-2012 population urban rate’s statistical inverse coefficient of variation.                                          

COUNTRY NAME INVERSE COEF.VAR RANK 

Togo 304.4976137 1 

Tanzania 63.48544797 2 

Mozambique 51.12485617 3 

Malawi 35.20679395 4 

Zambia 31.36290968 5 

Senegal 24.36138599 6 

South Africa 20.19509977 7 

Morocco 9.317267951 8 

Mauritius 4.846859606 9 

Seychelles 0.699029976 10 

 
Table 5. 2008-2012 population urban rate arithmetic mean by country.                                                       

COUNTRY NAME AVERAGE RANK 

Tanzania 4.673359 1 

Zambia 4.123673 2 

Togo 3.871777 3 

Malawi 3.736597 4 

Senegal 3.459857 5 

Mozambique 3.268833 6 

South Africa 1.915685 7 

Morocco 1.794482 8 

Seychelles 1.297725 9 

Mauritius 0.389537 10 

 
the arithmetic mean of the population urban rate of Tanzania (4.67) and Zambia (4.12), but Togo has lower level 
of dispersion around his mean than those two countries. The same event for Mozambique, with arithmetic mean 
of 3.27, lower than Zambia (4.12), Malawi (3.74), and Senegal (3.46); it come in third place with inverse coeffi-
cient of variation of 51.12 because of it lower level of dispersion around the observation’s mean (see Appendix 
2). 

Our analysis of the inverse coefficient of variation of the variable population urban rate can be concluded that 
the five countries that would be suggested to Wuhan Iron and Steel Corporation (WISCO) are: first, Togo with 
inverse coefficient of variation of 304.50, second, Tanzania with inverse coefficient of variation of 63.49, third, 
Mozambique with inverse coefficient of variation of 51.12, fourth, Malawi with inverse coefficient of variation 
of 35.21, and fifth, Zambia with inverse coefficient of variation of 31.36 (Table 4). 

3) Analysis of the Infrastructure investment’s statistical inverse coefficient of variation 
The result of the calculation of the inverse coefficient of variation of Infrastructure Investment 2008-2012 is 

summarized in the Table 6 below. For the detailed table of the calculation, please see the Appendix 3. 
Through the results of the inverse coefficient of variation of infrastructure investment of the ten studied coun-

tries, they are ranked respectively as: Morocco, Mauritius, Senegal, South Africa, Malawi, Togo, Seychelles, Tan-
zania, Zambia, and Mozambique; but when we look at the simple arithmetic mean, the rank is as follow: South 
Africa, Morocco, Tanzania, Mozambique, Senegal, Zambia, Mauritius, Malawi, Togo, Seychelles (Table 7).  
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Table 6. 2008-2012 infrastructure investment’s inverse coefficient of variation by country.                                    

COUNTRY NAME INVERSE COEF.VAR RANK 

Morocco 22.23996031 1 

Mauritius 16.64818055 2 

Senegal 10.92491478 3 

South Africa 7.317011989 4 

Malawi 4.593038338 5 

Togo 4.081510202 6 

Seychelles 3.892794692 7 

Tanzania 3.788374882 8 

Zambia 3.626811481 9 

Mozambique 1.395238956 10 

 
Table 7. 2008-20012 infrastructure investment’s arithmetic mean by country.                                                

COUNTRY NAME AVERAGE RANK 

South Africa 68064283443 1 

Morocco 33527241342 2 

Tanzania 7789479546 3 

Mozambique 3306162277 4 

Senegal 3172271542 5 

Zambia 3130750695 6 

Mauritius 2447052501 7 

Malawi 1032232977 8 

Togo 519444334.3 9 

Seychelles 332283497.7 10 

 
Morocco has an average infrastructure investment less than South Africa but has also lesser level of disper-

sion of it observation around the average of infrastructure investment. Mauritius also .has an average infrastruc-
ture investment less than South Africa, Tanzania, Mozambique, Senegal, and Zambia, but has also lesser than 
South Africa, Tanzania, Mozambique, Senegal, and Zambia in level of dispersion of it observation around the 
average of infrastructure investment. The same fact also for Senegal which has lesser average infrastructure in-
vestment than Tanzania and Mozambique; and for Malawi which has lesser arithmetic mean of infrastructure 
investment than Tanzania, Mozambique, and Zambia. Tanzania, Mozambique and Zambia have higher average 
infrastructure Investment than done in Mauritius, Senegal and Malawi; but because of their higher level of dis-
persion of their observations around the mean, those countries rank behind Mauritius, Senegal and Malawi in 
term of inverse coefficient of variation (Appendix 3). 

Our analysis of the inverse coefficient of variation of the variable infrastructure investment can be concluded 
that the five countries that would be suggested to Wuhan Iron and Steel Corporation (WISCO) are: first, Mo-
rocco with inverse coefficient of variation of 22.24, second, Mauritius with inverse coefficient of variation of 
16.65, third, Senegal with inverse coefficient of variation of 10.92, fourth, South Africa with inverse coefficient 
of variation of 7.32, and fifth, Malawi with inverse coefficient of variation of 4.59 (Table 6). 

4) Analysis of the real effective exchange rate statistical inverse coefficient of variation 
When analyzing and interpreting the result of real effective exchange rate, we have to take care of it influence 
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in the demand model, as in our Africa’s Iron and Steel demand model of our previous study, the real effective 
exchange rate has positive effect in long term but negative effect in short term. Our period of study here in this 
analysis is from 2008 to 2012, a period of 5 years, which can be interpreted as short term. Thus, we analyze and 
interpret the real effective exchange rate with its short term negative effect; we are interested with observations 
that have lower value of arithmetic mean with lower level of dispersion around the mean. 

The result of the calculation of the inverse coefficient of variation of Infrastructure Investment 2008-2012 is 
summarized in the Table 8 below. For the detailed table of the calculation, please see the Appendix 4. 

Through the results of the inverse coefficient of variation of the real effective exchange of the ten studied 
countries, they are ranked respectively as: South Africa, Zambia, Malawi, Mozambique, Seychelles, Tanzania, 
Mauritius, Senegal, Togo, and Morocco; but when we look at the simple arithmetic mean, the rank is as follow: 
Morocco, Mauritius, Senegal, Malawi, Mozambique, South Africa, Tanzania, Togo, Seychelles, and Zambia 
(Table 9). 

South Africa come first in term of inverse coefficient of variation, it has a higher value of average real effec-
tive exchange rate during our 5 years period of study than Morocco, Mauritius, Senegal, Malawi, Mozambique; 
but the result could be explain by it lower level of variation during the period than those countries. Zambia 
comes second in term of inverse coefficient of variation of the real effective exchange rate but it ranked last in 
the higher value of average exchange rate. This result also can be interpreted as because of Zambia lower level  

 
Table 8. 2008-2012 real effective exchange rates’ inverse coefficient of variation by country.                                    

COUNTRY NAME INVERSE COEF.VAR RANK 

South Africa 4.093235574 1 

Zambia 4.332757227 2 

Malawi 5.165738452 3 

Mozambique 6.431820834 4 

Seychelles 8.096347247 5 

Tanzania 8.107991709 6 

Mauritius 9.315063702 7 

Senegal 11.79424277 8 

Togo 15.05504527 9 

Morocco 18.84675345 10 

 
Table 9. 2008-2012 arithmetic mean of real effective exchange rate by country.                                               

COUNTRY NAME AVERAGE RANK 

Morocco 0.924382903 1 

Mauritius 1.023669132 2 

Senegal 1.028383953 3 

Malawi 1.323399788 4 

Mozambique 1.541434737 5 

South Africa 1.601833656 6 

Tanzania 2.518742826 7 

Togo 2.910233757 8 

Seychelles 2.917659488 9 

Zambia 3.967162907 10 
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of variation during the period. Morocco, Mauritius, Senegal have lower value of average real effective exchange 
rate but ranked behind the other countries because of their higher level of variation during the period (see Ap-
pendix 4).  

Our analysis of the inverse coefficient of variation of the variable real effective exchange rate can be con-
cluded that the five countries that would be suggested to Wuhan Iron and Steel Corporation (WISCO) are: first, 
South Africa with inverse coefficient of variation of 4.09, second, Zambia with inverse coefficient of variation 
of 4.33, third, Malawi with inverse coefficient of variation of 5.17, fourth, Mozambique with inverse coefficient 
of variation of 6.43, and fifth, Seychelles with inverse coefficient of variation of 8.10 (Table 6).  

5) Analysis of the Index I 
Our objective of analyzing the index I is to put together all our four variables of our Africa’s demand model 

for Iron and Steel importation, and to show every variable’s influence in Africa’s demand for Iron and Steel 
importation Steel according to the result of our previous study’s model.  

The result of the calculation of the index I is summarized in the Table 10 below. For the detailed table of the 
calculation, please see the Appendix 5. 

Looking on the result of the index I, the rank of the ten countries of our study is respectively from first to 
tenth: Togo, Tanzania, Mozambique, Senegal, Morocco, Malawi, Zambia, South of Africa, Mauritius, and Sey-
chelles. This result can be explained by effect of the weighting of the variable GDP per Capita by 4 times and 
the variable population urban rate by 3 times, reflecting the influence of those two variables in the African Iron 
and Steel importation in our demand model. Togo, Tanzania, Mozambique, Senegal and Morocco perform better 
scores in those two variables. 

Our analysis of the index I which summarize the analysis of the demand side can be concluded that the five 
countries that would be suggested to Wuhan Iron and Steel Corporation (WISCO) are: first, Togo with index I 
score of 138.47, second, Tanzania with index I score of 33.65, third, Mozambique with index I score of 24.77, 
fourth, Senegal with index I score of 24.39, and fifth, Morocco with index I score of 22.62 (Table 10).  

4.2.2. Analysis of the Supply Side 
As we said above in the paragraph of the methodology, the potential supply of the market is estimated by the to-
tal export of Iron and Steel in this study. Our first attempt was to estimate the supply potential of the market by 
Iron and Steel production but the problem was that only 4 out of 19 of the African countries of our study have 
Iron and Steel production data at the World Steel Association and other databases, which are: Algeria, Egypt, 
Morocco and South Africa, because only these 4 countries have Iron and Steel making Mills; thus for our study, 
estimating the potential supply by Iron and Steel Exportation will be better suited for African countries.   

The result of the calculation of the inverse coefficient of variation of Iron and Steel Exportation 2008-2012 is 
summarized in the Table 11 below. For the detailed table of the calculation, please see the Appendix 6. 

When looking at the result of the Iron and Steel total exportation’s inverse coefficient of variation of the ten 
countries of our study, rank is as respectively: Morocco, South Africa, Senegal, Seychelles, Tanzania, Malawi,  
 
Table 10. Summary of every country demand side score by Index I.                                                        

COUNTRY NAME INDEX I RANK 

Togo 138.468 1 

Tanzania 33.64526 2 

Mozambique 24.77465 3 

Senegal 24.38544 4 

Morocco 22.61757 5 

Malawi 19.54744 6 

Zambia 17.1408 7 

South Africa 12.76518 8 

Mauritius 9.684648 9 

Seychelles 4.910026 10 
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Table 11. 2008-2012 iron and steel total exportation by country.                                                          

COUNTRY NAME COEF.VAR RANK 

Morocco 8.537226301 1 

South Africa 4.855881201 2 

Senegal 4.726714775 3 

Seychelles 4.63592734 4 

Tanzania 3.621340722 5 

Malawi 3.24588008 6 

Mozambique 2.590724461 7 

Mauritius 2.395878196 8 

Zambia 2.029225021 9 

Togo 1.931681813 10 

 
Mozambique, Mauritius, Zambia, and Togo; but when we look at the simple arithmetic mean, the rank is as fol-
low: South Africa, Morocco, Senegal, Togo, Tanzania, Mauritius, Mozambique, Zambia, Seychelles and Mala-
wi (Table 12). 

Morocco has higher score of inverse coefficient of variation than South Africa, but has lower total exportation 
average than South Africa, because Morocco has lower level of variation of total exportation around its mean 
during the period of observation 2008-2012. Seychelles has lower average of total exportation than Togo, Tan-
zania, Mauritius, Mozambique, and Zambia, but scored higher in term of inverse coefficient of variation higher 
than those countries, this fact also can be explained by lower level of variation during the period of observation. 
The same fact also for Malawi and Mozambique whose scored higher than Mauritius in term of inverse coeffi-
cient of variation, but have average Iron and Steel total export lower that Mauritius. 

Our analysis of the supply side can be concluded that the five countries that would be suggested to Wuhan 
Iron and Steel Corporation (WISCO) are: first, Morocco with inverse coefficient of variation of iron and steel 
total export score of 8.54, second, South Africa with inverse coefficient of variation of iron and steel total export 
score of 4.86, third, Senegal with inverse coefficient of variation of iron and steel total export score of 4.73, 
fourth, Seychelles with inverse coefficient of variation of iron and steel total export score of 4.64, and fifth, 
Tanzania with inverse coefficient of variation of iron and steel total export score of 3.62 (Table 11).  

4.2.3. Analysis of the Final Score 
We sum up the score made by every country in the demand side and in the supply side, with an equal weight of 
0.50, and then we get the final score, for the formula please refers to the methodology. 

The result of the calculation of the final score Sp is summarized in the Table 13 below. For the detailed table 
of the calculation, please see the Appendix 7. 

Looking on the result of the final score Sp, the rank of the ten countries of our study is respectively from first 
to tenth: Togo, Tanzania, Morocco, Senegal, Mozambique, Malawi, Zambia, South of Africa, Mauritius and 
Seychelles. This final score rank result is very similar to the rank of the demand side result which is respectively 
from the first to tenth as follow: Togo, Tanzania, Mozambique, Senegal, Morocco, Malawi, Zambia, South of 
Africa, Mauritius, and Seychelles. This final score rank can be explain by the higher score made by those coun-
tries in the demand side. But, when looking on the supply side, rank is as respectively: Morocco, South Africa, 
Senegal, Seychelles, Tanzania, Malawi, Mozambique, Mauritius, Zambia, and Togo. South Africa and Sey-
chelles performed higher score and better rank in the supply side but the difference of their higher score in the 
supply side cannot offset their lower score in the demand side, even weighted the demand side and the supply 
side with an equal 0.50 weight. 

Our analysis of the final score Sp can be concluded that the five countries that would be suggested to Wuhan 
Iron and Steel Corporation (WISCO) are: first, Togo with a final score of 70.20, second, Tanzania with a final 
score of 18.63, third, Morocco with a final score of 15.58, fourth, Senegal with a final score of 14.57, and fifth,  
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Table 12. 2008-2012 Iron and Steel total export arithmetic mean by country.                                                   

Country Name AVERAGE RANK 

South Africa 38637233717 1 

Morocco 20351586903 2 

Senegal 3200661808 3 

Togo 2646832857 4 

Tanzania 2283216974 5 

Mauritius 1174285349 6 

Mozambique 1151229186 7 

Zambia 730886944.4 8 

Seychelles 301487985.2 9 

Malawi 286451266.4 10 

 
Table 13. Countries final score Sp ranked from the larger to smaller.                                                        

COUNTRY NAME COUNTRY FINAL SCORE Sp RANK 

Togo 70.19985351 1 

Tanzania 18.63329926 2 

Morocco 15.57739763 3 

Senegal 14.55607825 4 

Mozambique 13.68268477 5 

Malawi 11.39665905 6 

Zambia 9.585014239 7 

South Africa 8.810530164 8 

Mauritius 6.04026293 9 

Seychelles 4.772976692 10 

 
Mozambique with a final score of 13.68 (Table 13).  

5. Conclusions 
In this study, the data used are the same as previous study [1], and observations of macroeconomic variables, 
such as GDP per capita, the index of consumer prices, import iron, the real effective exchange rate, the number 
of urban population, imports and exports total made on 19 African countries. The countries concerned are: Al-
geria, Burkina Faso, Ivory Coast, Egypt, Madagascar, Malawi, Mali, Mauritius, Morocco, Mozambique, Niger, 
Nigeria, Senegal, Seychelles, South Africa, Tanzania, Togo, Tunisia, and Zambia.  

The empirical study in this paper is divided into two parts: the first part is preliminary screening and the 
second part is the final selection statistical scoring model.  

In the first part, the preliminary screening was made by ranking the panel data by political stability variable as 
it was the main decision criteria of WISCO’s international market selection into the African Iron and Steel 
Market. We used political stability and absence of violence/terrorism data of the Worldwide Governance Indi-
cators (WGI), 2014 Update. WGI’s political stability and absence of violence/terrorism measured perceptions of 
the likelihood of political instability and/or politically-motivated violence, including terrorism. We sorted our 19 
Africa countries of our study by political stability and absence of violence/terrorism percentile value 2013 from 
the largest to smallest and selected the first 10th rank. The 10 countries that were selected to the next step of our 
study from our preliminary screening were: Mauritius, Seychelles, Zambia, South Africa, Senegal, Tanzania, 
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Malawi, Mozambique, Togo and Morocco. 
In the second part of the empirical findings, we analyzed African Iron and Steel Market following the steps of 

our final selection statistical inverse coefficient of variation scoring model. We started by analyzing statistical 
inverse coefficient of variation of every variable in the demand side and in supply side, then we analyzed the fi-
nal score made by every country, and suggested a final selection.  

In the demand side, we analyzed the statistical inverse coefficient of variation of the 4 variables of our pre-
vious study, which were: GDP per capita, Population urban rate, Infrastructure Investment, and the Real Effec-
tive Exchange Rate, and then, we calculated the Index I. Our analysis of the index I which summarize the analy-
sis of the demand side can be concluded that the five countries that would be suggested to Wuhan Iron and Steel 
Corporation (WISCO) are: first, Togo with index I score of 138.47, second, Tanzania with index I score of 33.65, 
third, Mozambique with index I score of 24.77, fourth, Senegal with index I score of 24.39, and fifth, Morocco 
with index I score of 22.62. 

The potential supply of the market was estimated by the total export of iron and steel in this study. Our analy-
sis of the supply side can be concluded that the five countries that would be suggested to Wuhan Iron and Steel 
Corporation (WISCO) are: first, Morocco with inverse coefficient of variation of iron and steel total export score 
of 8.54, second, South Africa with inverse coefficient of variation of iron and steel total export score of 4.86, 
third, Senegal with inverse coefficient of variation of iron and steel total export score of 4.73, fourth, Seychelles 
with inverse coefficient of variation of iron and steel total export score of 4.64, and fifth, Tanzania with inverse 
coefficient of variation of iron and steel total export score of 3.62.  

And finally, we summed up the score made by every country in the demand side and in the supply side, with 
an equal weight of 0.50, and then we got the final score. Our analysis of the final score Sp can be concluded that 
the five countries that would be suggested to Wuhan Iron and Steel Corporation (WISCO) are: first, Togo with a 
final score of 70.20, second, Tanzania with a final score of 18.63, third, Morocco with a final score of 15.58, 
fourth, Senegal with a final score of 14.57, and fifth, Mozambique with a final score of 13.68. WISCO then can 
choose from these five suggested countries to enter into Africa’s Market. 

Our experience from the analysis of Africa’s Iron and Steel market can teach us that: 
 It is very important for every African country to maintain political stability to make a country more attractive 

for investment flows. As for this study, WISCO set political stability as decision criteria, 9 out of 19 coun-
tries of our study are eliminated from preliminary screening because of higher political instability; though 
some of those countries have a very good iron and steel potential, like: Nigeria, Algeria and Egypt. 

 It is also very important to every country to maintain a more stable variation of every macroeconomic varia-
ble to make a country more attractive for investment flows.  

 Our analysis using statistical inverse coefficient of variation scoring model allowed us to better appreciate 
how good the value of the arithmetic mean is, and in the same time how good the level of variation of every 
African macroeconomic variable is. 
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Appendix 1: Calculation of GDP Per Capita’s Inverse Coeficient of Variation 
COUNTRY  

NAME 2008 2009 2010 2011 2012 AVERAGE STDEV INVERSE 
COEF.VAR 

Malawi 302.497319 345.1947614 359.5795268 363.6416 268.0539113 327.7934156 41.25213 7.946096 

Mauritius 7599.986676 6928.972012 7586.969533 8748.144 8119.546956 7796.723869 679.1743 11.47971 

Morocco 2827.287803 2861.027067 2822.733739 3044.108 2902.329958 2891.497291 91.08658 31.74449 

Mozambique 434.5301501 414.110156 386.9631655 511.2995 565.1507459 462.4107423 73.7364 6.271132 

Senegal 1093.763799 1017.968601 998.5995764 1083.262 1023.294355 1043.377601 42.37787 24.62082 

Seychelles 11123.00445 9707.265361 10805.09942 12289.26 12858.1752 11356.56015 1245.351 9.119161 

South Africa 5597.967476 5758.002522 7266.078871 7942.834 7507.67494 6814.511582 1066.969 6.386795 

Tanzania 503.6045469 504.2002377 524.6937886 530.3949 608.7158943 534.3218645 43.28238 12.34502 

Togo 527.690899 514.7730045 503.1617885 569.4697 574.1195223 537.842986 32.22697 16.68922 

Zambia 1175.351051 998.4404343 1224.953863 1408.561 1469.121162 1255.285566 188.7446 6.65071 

Appendix 2: Calculation of the Population Urban Rate’s Inverse Coefficient of  
Variation 

COUNTRY 
NAME 2008 2009 2010 2011 2012 AVERAGE STDEV INVERSE 

COEF.VAR 

Mauritius 0.45443724 0.317082 0.269263 0.443491 0.46341 0.389537 0.080369 4.84686 

Seychelles 2.858184758 1.010589 3.406591 -1.90134 1.114599 1.297725 1.856466 0.69903 

Zambia 3.946360516 4.024863 4.107677 4.235728 4.303737 4.123673 0.131482 31.36291 

South Africa 1.86232644 1.827104 2.098569 1.897743 1.892686 1.915685 0.094859 20.1951 

Senegal 3.308043215 3.343724 3.385652 3.619154 3.64271 3.459857 0.142022 24.36139 

Tanzania 4.611132275 4.618199 4.611207 4.773122 4.753135 4.673359 0.073613 63.48545 

Malawi 3.687409191 3.666504 3.608112 3.890365 3.830594 3.736597 0.106133 35.20679 

Mozambique 3.260517428 3.220712 3.183467 3.35863 3.320841 3.268833 0.063938 51.12486 

Togo 3.874726835 3.862905 3.854399 3.892016 3.874839 3.871777 0.012715 304.4976 

Morocco 1.546164782 1.640471 1.766605 1.951392 2.067777 1.794482 0.192597 9.317268 

Appendix 3: Calculation of the Infrastructure Investment’s Inverse Coefficient 
COUNTRY  

NAME 2008 2009 2010 2011 2012 AVERAGE STDEV INVERSE 
COEF.VAR 

Mauritius 2373362491 2328859781 2416676730 2702053059 2414310442 2447052501 146986182.3 16.64818 

Seychelles 260180021 231177499.5 354913404.2 376964368.9 438182194.5 332283497.7 85358598.12 3.892795 

Zambia 2379392774 2858200716 2506041232 3410739194 4499379561 3130750695 863223995 3.626811 

South Africa 62017812535 55501072052 69846673508 78345220777 74610638342 68064283443 9302196517 7.317012 

Senegal 3589867965 2939554551 2855950241 3241008071 3234976880 3172271542 290370369.4 10.92491 

Tanzania 6080623055 6075055960 7221949669 8608820163 10960948884 7789479546 2056153308 3.788375 

Malawi 873351608 1024176987 1199962401 1304406276 759267614.1 1032232977 224738593.8 4.593038 

Mozambique 1630152949 1597463799 1807403062 4616301866 6879489708 3306162277 2369602900 1.395239 

Togo 363459931.1 442145390.2 505133026.7 600664563.2 685818760.1 519444334.3 127267680 4.08151 

Morocco 33878709677 32403500062 31799097647 35669539903 33885359423 33527241342 1507522535 22.23996 
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Appendix 4: Calculation of the Real Effective Exchange Rate’s Inverse Coefficent of 
Variation 

COUNTRY 
NAME 2008 2009 2010 2011 2012 AVERAGE STDEV INVERSE 

COEF.VAR 

Mauritius 0.86101359 0.950853 1.072466 1.0506 1.183413 1.023669 0.109894 9.315063702 

Seychelles 2.950162575 3.187568 2.874752 2.268338 3.307476 2.917659 0.360367 8.096347247 

Zambia 2.333699021 4.328843 5.145476 4.014071 4.013725 3.967163 0.915621 4.332757227 

South Africa 1.122328957 1.305108 1.543628 1.79971 2.238393 1.601834 0.391337 4.093235574 

Senegal 0.856225707 1.060988 1.078598 1.053055 1.093054 1.028384 0.087194 11.79424277 

Tanzania 2.053485783 2.291176 2.840459 2.55955 2.849043 2.518743 0.310649 8.107991709 

Malawi 1.151383476 1.096041 1.222479 1.337383 1.809712 1.3234 0.256188 5.165738452 

Mozambique 1.200259647 1.516655 1.496823 1.541912 1.951525 1.541435 0.239658 6.431820834 

Togo 2.830245281 2.765344 3.140108 2.676878 3.138593 2.910234 0.193306 15.05504527 

Morocco 0.843315059 0.909697 0.957379 0.922728 0.988796 0.924383 0.049047 18.84675345 

Appendix 5: Calculation of the Index I 

COUNTRY  
NAME 

GDP/CAPITA  
COEF. VAR 

POPULATION 
URBAN RATE 

COEF.VAR 

INFRASTRUCTURE  
INVESTMENT 

COEF.VAR 

EXCHANGE  
RATE INERSE 

COEF.VAR 
INDEX I 

Mauritius 11.4797095 4.846859606 16.64818055 9.315063702 9.684648 

Seychelles 9.119161233 0.699029976 3.892794692 8.096347247 4.910026 

Zambia 6.650710222 31.36290968 3.626811481 4.332757227 17.1408 

South Africa 6.386794539 20.19509977 7.317011989 4.093235574 12.76518 

Senegal 24.6208155 24.36138599 10.92491478 11.79424277 24.38544 

Tanzania 12.34501939 63.48544797 3.788374882 8.107991709 33.64526 

Malawi 7.94609611 35.20679395 4.593038338 5.165738452 19.54744 

Mozambique 6.271132237 51.12485617 1.395238956 6.431820834 24.77465 

Togo 16.68921756 304.4976137 4.081510202 15.05504527 138.468 

Morocco 31.74449301 9.317267951 22.23996031 18.84675345 22.61757 

Appendix 6: Calculation of the Iron and Steel Export’s Inverse Coefficient of  
Variation 

COUNTRY  
NAME 2008 2009 2010 2011 2012 AVERAGE STDEV COEF.VAR 

Mauritius 361289577 1156810308 1251112043 1481323566 1620891253 1174285349 490127316 2.395878196 

Seychelles 401993542 266300021 236471749 275352532 327322082 301487985.2 65032940.14 4.63592734 

Zambia 547704140 353711836 533062995 1019015507 1200940244 730886944.4 360180333.4 2.029225021 

South Africa 37095363585 27185402533 36476328146 46546009575 45883064744 38637233717 7956791387 4.855881201 

Senegal 3172181851 2286406353 2864350716 3658070708 4022299414 3200661808 677142996.9 4.726714775 

Tanzania 1824353942 1684633844 2031731481 2712611094 3162754508 2283216974 630489409.7 3.621340722 

Malawi 235521680 228402787 237372146 293752894 437206825 286451266.4 88250723.8 3.24588008 

Mozambique 697098393 823083513 1011015949 1488425863 1736522210 1151229186 444365737.5 2.590724461 

Togo 1845605565 1709826936 1902512452 2803089251 4973130082 2646832857 1370221969 1.931681813 

Morocco 21072628197 17026189966 18801435412 22673923688 22183757254 20351586903 2383864054 8.537226301 
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Appendix 7: Calculation of Every Country Final Score Sp 

COUNTRY  
NAME INDEX I 

INVERSE COEF.VAR 
IRON AND STEEL  

EXPORTATION 

COUNTRY 
FINAL SCORE Sp 

Mauritius 9.684648 2.395878196 6.04026293 

Seychelles 4.910026 4.63592734 4.772976692 

Zambia 17.1408 2.029225021 9.585014239 

South Africa 12.76518 4.855881201 8.810530164 

Senegal 24.38544 4.726714775 14.55607825 

Tanzania 33.64526 3.621340722 18.63329926 

Malawi 19.54744 3.24588008 11.39665905 

Mozambique 24.77465 2.590724461 13.68268477 

Togo 138.468 1.931681813 70.19985351 

Morocco 22.61757 8.537226301 15.57739763 

Appendix 8: Formula of Calculation of Variables 
1. Multilateral Nominal Effective Exchange Rate: NEER 
Let given a period t, jte  is the exchange rate of the partner countries of the African country i quoted on the 
uncertain. The partner countries are the USA, France, Germany, Italy, Spain, Great Britain, and China. 

( )1$ USAe t LCU= ; 1£ = ( )GBe t LCU ; ( )1 CHNYUAN e t LCU= ; 

( ) ( ) ( ) ( )1€ FRA DEU ITA ESPe t LCU e t LCU e t LCU e t LCU= = = =  

jtw
it jt

j n
NEER e

≤

=∏  

where n is the number of partner countries. 

( )
Market share such as jt it

jt jt
jt jtj

X M
w w

X M

+
=

+∑
 

j belongs to the ensemble {China, France, Germany, Italy, Spain, United States}.  
where Xi represents the exportation of countries i to the African country and Mi represents it importation. 

2. Calculation of Foreign Prices Index FPI  

where  is the DPI of partner country ;jtw
it jt

j n
FPI p p i

≤

=∏  

3. Calculation of REER: Real Effective Exchange Rate 

( ) ( ) ( ) ( )REER t NEER t FPI t DPI t= ∗  

DPI: domestic price index of African countries;  
FPI: foreign prices index; 
LCU: local currency. 
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