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Abstract 

Information systems outsourcing has become one of the most important aspects of strategic management. It is 

becoming the rule, rather than the exception in today’s globalized business environment. Many countries and 

regions have done numerous reforms to become the best offshore information systems outsourcing destinations 

in the world. For a long time, developing countries remained outside of this competition, but recently the trend 

has been changing. More developing countries are positioning themselves as viable alternatives to the traditional 

offshore destinations like India, Ireland and Czech Republic. Selecting an outsourcing provider is a daunting, 

delicate and very important task for organizations, and can be the cause of an outsourcing failure if not properly 

addressed. This paper proposes a model based on PROMETHEE (Preference Ranking Organization Method for 

Enrichment Evaluation) for selecting the best offshore information systems outsourcing provider among a list of 

developing countries. A case study of 8 African countries is presented in the last part of the paper to illustrate the 

model. Our model differs from others as it deals with the provider selection problem at country level while most 

of the existing models deal with the problem at firm level. Another particularity of this model is the set of criteria 

chosen to analyze the suitability of a country for being the right offshore information systems outsourcing 

destination. 

Keywords: decision making, developing countries, information systems outsourcing, offshore outsourcing, 

provider selection 

1. Introduction 

According to Gartner (2010), many organizations that choose to move IT services to lower-cost countries are 

daunted by the task of determining which country or countries would best host their operations. This paper’s 

main contribution is to provide organizations with a model that can help them select the most suitable country 

for their outsourced operations. The importance of developing countries as outsourcing destination was 

evidenced by Ian Marriot (2010), research vice president at Gartner, who stated that for that year, the top 30 

outsourcing destination countries were exclusively emerging nations. He added that as the pace of change was 

slower in developed countries, they have chosen to focus on those locations that are still maturing and 

developing, domestically and internationally.    

The practice of offshore information systems (IS) outsourcing is increasingly becoming a norm for all major 

global firms. Consequently, offshore outsourcing has been growing at a very fast annual rate for a few years now. 

It was expected to reach a growth rate of 20% from 2009 to 2014 (International Trade Forum, 2010), and in 2012 

offshore outsourcing revenues reached $85 billion. According to Gartner, the most significant growth 

opportunities for business in 2013 were located in the so-called emerging, developing, or advancing markets 

(Gartner, 2013).  

The main motivation for firms to engage in offshore IS outsourcing is the creation of value through outsourcing 

part or all of their IS functions to external providers. A research by the Gartner Group found that the Top 30 

countries for offshore services for the year 2010-2011 were emerging nations (Gartner, 2010). In this report, 

India remained the leader in offshore services while China was the challenger in terms of potential scale. Africa 

saw four of its countries move into the Top 30, namely Egypt, Morocco, Mauritius and South Africa. This was a 

result of a significant emphasis on IT and business process services placed by emerging countries as a way of 

economic growth. On the contrary, 7 developed countries moved out of the Top 30 that year. These included 
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Australia, Canada, Ireland, Israel, New Zealand, Singapore and Spain. Although most previous research on 

offshore IS outsourcing destinations ignored Africa for the most part, it is becoming more evident that this 

continent is also catching up very fast to become one of the most attractive regions for IS outsourcing. 

This proposed model is more suitable for developing countries because they present very incomparable criteria. 

They may be very good on one criterion, and at the same time be very bad on other Criteria. In such situations, it 

becomes difficult to make a rational choice, thus the choice of PROMETHEE method which has the ability to 

effectively manage incomparability and compensatory effects. One such example in our case study is Kenya that 

performed very well for the criterion internet & telephony competition (affordability) but performed very badly 

on other criteria such as the number of procedures needed to enforce a contract (political and regulatory 

environment). We therefore argue that among all provider selection methods, PROMETHEE-based models are 

the most suitable for developing countries. 

It the following paragraphs, the terms provider and supplier are used interchangeably. 

2. Literature Review 

Selecting an IS outsourcing provider or supplier is a multi-criteria decision making problem. It is often referred 

to as the provider selection problem. In most cases, the provider selection process is dealt with empirically. 

Various authors have contributed different approaches used to tackle this problem. Ho et al. (2010) reviewed the 

literature of the multi-criteria decision making approaches for supplier evaluation and selection. They concluded 

that the multi-criteria decision making approaches are better than the traditional cost-based approach. 

Some authors advocated the use of multi-objective models for the supplier selection problem (Feng et al., 2011). 

Ho et al. (2011) proposed a decision method for selecting a pool of suppliers for the selection of different service 

process/product elements. They advocated the use of collaborative utility between partner firms for supplier 

selection and proposed a multi-objective model for supplier selection. Wadhwa and Ravindran (2007) modeled the 

vendor selection problem as a multi-objective optimization problem, and then proposed a method combining 

weighted objective, goal programming and compromise programming.  

Other researchers suggested the use of fuzzy methodologies for outsourcing provider selection (Chen et al., 2011; 

Li et al., 2014; Araz et al., 2007). Wang et al. (2008) proposed fuzzy PROMETHEE method for evaluating IS 

outsourcing suppliers. Rouyendegh and Saputro (2014) provided an overview of fuzzy TOPSIS (Technique for 

Order of Preference by Similarity to Ideal Solution) and Multi-Choice Goal Programming methods for 

multi-criteria decision making problems under uncertain environments. 

AHP (analytic hierarchy process) and PROMETHEE methods have also been often used to solve the 

supplier/provider selection problem. Kahraman and Kaya (2010) advocated the use of AHP for solving 

multi-criteria decision problems. Wang and Yang (2007) proposed a hybrid model combining AHP and 

PROMETHEE for making IS outsourcing decisions. Chang et al. (2012) analyzed the problem of selecting an 

outsourcing provider for SMEs (Small and Medium-Sized Enterprises) in Taiwan, and provided a model based on 

AHP method. Dulmin and Mininno (2003) highlighted the aspects that are crucial to process qualitative and 

quantitative performance measures and investigated the contributions of multi-criteria decision-aid method 

PROMETHEE/GAIE.  

Yang and Huang (2000) argued that five factors including management, strategy, technology, economics and 

quality should be considered for outsourcing decision. 

Most of the aforementioned authors dealt with the provider selection problem at the firm level. In our case we 

approached the problem differently, emphasizing the need to analyze the problem at country level, especially in the 

case of offshore IS outsourcing. For the given target of developing countries, we believe that our set of twelve 

criteria is the most comprehensive set of provider selection criteria. It combines all factors that should be 

considered for the evaluation of an IS outsourcing destination among a set of developing countries. Another 

shortcoming of some of the aforementioned methods is that they only consider homogenous evaluation criteria 

(real numbers or linguistic variables only) while our approach is heterogeneous and can easily accommodate both 

types. 

A clear difference with existing methods is that most of them are designed to deal with the provider selection 

problem at firm level (selecting a provider between different firms), while the model we are proposing is to be used 

at country level, when comparing which country among a set of countries is the most suitable candidate for 

information systems outsourcing. This is important because when an organization decides to outsource some or all 

of its information systems functions offshore, before selecting a provider (firm), first they need to select which 

country would be more suitable for their operations among a set of different candidates. This proves that the 
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provider selection problem should not only be analyzed at firm level, but also at country level if we want to obtain 

better outcomes from the outsourcing experience. 

3. Information Systems Outsourcing Provider Selection Problem 

Selecting an outsourcing provider is one of the most important tasks of the IS outsourcing process and a critical 

factor of the success or failure of the outsourcing endeavor. Selecting the best provider for a firm is not a simple 

task; it is a rather long and difficult process that requires meticulous preparations. The outsourcing process is 

mainly divided into three phases: the pre-outsourcing, the outsourcing and the post-outsourcing phases 

(Al-Ahmad & Al-Oqaili, 2013). Activities related to the provider selection process happen during the first and 

second phases. 

Before selecting a provider, a firm engaging in outsourcing must identify which activities it is going to outsource. 

Based on those activities, a list of potential providers is established, and then follows the bidding and selection of 

the best candidate who meets the firm’s requirements. 

Although the ideal situation for a firm would be to find a provider who is best on all the criteria at the same time, 

it is almost impossible to find such a provider, thus the provider selection problem becomes a multi-criteria 

decision problem. A provider may perform well on some criteria but fail on others. The way around this is to 

choose the best compromise solution. Our suggested model can successfully address this problem thanks to the 

compensatory effects and the ability to manage incomparability provided by PROMETHEE methods.  

Some of the most important criteria for provider selection include costs, technical skills, quality, reliability, 

lead-time, financial performance, flexibility, reputation, market presence, experience, etc.  

Methodologies that are often used for provider selection include Cost Theory, Analytical Hierarchy Process 

(AHP) and Multiple Attribute Utility Theory (MAUT) (Chen et al., 2011). 

4. A Model for Information Systems Outsourcing Provider Selection 

4.1 Overview of the PROMETHEE Method 

PROMETHEE (Behzadian et al., 2010) is a multi-criteria decision aid method developed at the ULB and VUB 

universities in Brussels. PROMETHEE stands for Preference Ranking Organization METHod for the 

Enrichment of Evaluation. It has been widely used to solve different multi-criteria decision making problems. 

Common applications of PROMETHEE methods include the evaluation of different decisions presenting several 

often conflicting criteria, the identification of the best solution or alternative, the ranking of solutions from the 

best to the worst, sorting items into predefined classes, presenting a better understanding of difficulties 

surrounding the process of decision making, reaching a consensus decision under the presence of different 

decision makers who have different conflicting points of view, the justification or invalidation of bad decisions 

based on objective elements. The PROMETHEE methodology relies on the definition of preference functions 

and weights to model the preference and priorities of the decision maker. 

The PROMETHEE methods are designed to analyze data within a multi-criteria table including a number of 

actions and several criteria. In mathematical terms, the problem is the following: 

𝑚𝑎𝑥*𝑓1(𝑎), 𝑓2(𝑎), . . , 𝑓𝑗(𝑎), … , 𝑓𝑘(𝑎)|𝑎 ∈ 𝐴+ 

Where A is a finite set of n actions and f1 to fk are k criteria, fj (a) is the evaluation of action a on criterion fj. 

The evaluation of the actions on the criteria forms a two-way multi-criteria table (Table 1): 

 

Table 1. Actions evaluation table 

 f1 f2 ... fj … fk 

a1 f1(a1) f2(a1) … fj(a1) … fk(a1) 

a2 f1(a2) f2(a2) … fj(a2) … fk(a2) 

…
 

…
 

…
 

 …
 

 …
 

ai f1(ai) f2(ai) … fj(ai) … fk(ai) 

…
 

... 

…
  

…
 

 

…
 

an f1(an) f2(an) … fj(an) … fk(an) 
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The decision maker is expected to select the best (optimal) action on all criteria and at the same time. This is a 

very difficult task especially because of the presence of conflicting criteria. Multi-criteria decision methods like 

PROMETHEE help in identifying the best compromise decision.     

The outranking method PROMETHEE is based on the principle of pairwise comparison of the alternatives 

(actions) which is done by computing a multi-criteria preference index in the following way: 

𝜋(𝑎, 𝑏) = ∑𝑊𝑗 × 𝑃𝑗(𝑎, 𝑏)

𝑘

𝑗−1

 

Where:  

 wj > 0 is the normalized weight allocated to criterion fj (the more important fj the larger wj), 

 Pj (a, b) is the value of the preference function for criterion fj when action a is compared to action b. 

With normalized weights,  (a, b) is a number between 0 and 1. It expresses how much a is preferred to b taking 

into account all the criteria and their weights. For instance: 

 if (a, b) = 0: 

All the Pj (a, b) values are equal to 0 which means that a is never even slightly preferred to b on any criterion. 

 if (a, b) = 1: 

All the Pj (a, b) values are equal to 1 which means that a is strongly preferred to b on all the criteria.    

So that: 

  (a, b) 0 means that there is a weak preference for a over b. 

  (a, b) 1 means that there is a strong preference for a over b.  

The following properties hold:  

{

𝜋(𝑎, 𝑎) = 0
0 ≤ 𝜋(𝑎, 𝑏) ≤ 1

0 ≤ 𝜋(𝑎, 𝑏) + 𝜋(𝑏, 𝑎) ≤ 1
 

The benefit of outranking methods is that they are based on a more familiar way of thinking. They don’t try to 

define what is good or bad, but instead, they compare one solution to another. They model the way a decision 

maker proceeds while comparing two actions without requiring to define what is good and what is bad. They use 

results from the pairwise comparison of different alternatives to establish a relative ranking of these alternatives 

from the best to the worst. PROMETHEE methods have the ability to manage incomparability, which is of great 

contribution to our model.  

4.2 A PROMETHEE Based Model for Selecting the Best Offshore IS Outsourcing Provider in Developing 

Countries: Case Study 

It has been proved that for information systems outsourcing projects to be successful, there is a need for better 

and proper provider evaluation and selection. If this step is poorly done, it can have a bad influence on the whole 

outsourcing endeavor, leading to outsourcing failure.  

In this paper, we propose a model for selecting the best IS outsourcing destination country through a case study 

of selecting the best IS outsourcing provider among eight African countries (Figure 1). Recently, we have been 

witnessing a rapid growth of IS outsourcing market in Africa (Nduwimfura & JianGuo, 2014).   

The problem of selecting an outsourcing provider/supplier is a multi-criteria decision making problem 

(Dağdeviren & Metin, 2008; Gonzalez et al., 2010; Tjader et al., 2010). When dealing with problems with 

conflicting criteria, using multi-criteria decision making methods (MCDM) is highly recommended. Criteria are 

said to be conflicting when it is impossible to have optimal values for all the criteria simultaneously. There can 

be an infinite number of efficient solutions for a MCDM problem. The objective is to find the best compromise 

solution, which is the efficient solution that is best with respect to the decision maker’s preferences (Wadhwa & 

Ravindran, 2007).  

Eight African countries are considered for this case study; each major region (north, south, east, and west) is 

represented by two countries. Countries considered in this study are Egypt and Morocco for North Africa, 
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Nigeria and Ghana for West Africa, Ethiopia and Kenya for East Africa, and finally South Africa and Namibia 

for the South African region.  

12 criteria related to IT environment in each country are considered for this model: political and regulatory 

environment, business and innovation environment, infrastructure and digital content, affordability, skills, 

individual usage, business usage, government usage, economic impact, social impact, language skills and labor 

availability. These criteria have been chosen according to the World Economic Forum’s evaluation of countries 

in terms of global competitiveness in their Global Information Technology Report 2013. The report featured the 

latest results of NRI (networked readiness index) by offering a global view of the state of ICT readiness in the 

world.  

 

 

Figure 1. IS outsourcing provider selection model 

 

The data used in this study are obtained from two of the world’s renowned institutions which are the World Bank 

and the World Economic Forum (Bilbao-Osorio et al., 2013). 

There are four steps to solving our provider selection problem using PROMETHEE method: 

i. Establish a list of potential alternative solutions to the problem: in our case, a list of possible offshore IS 

outsourcing destination countries. 

ii. Define criteria based on which those alternatives are to be evaluated. 

iii. Determine the weight of criteria and the preference functions.  

iv. Evaluate the performance of each alternative (in our case each of the eight countries) using the 

PROMETHEE method. 

The weight of a criterion is a positive number that represents the criterion relative importance. They are always 

automatically normalized so that their sum is equal to 1 (100%). The preference function defines how pairwise 

evaluation differences are translated into degrees of preference. 

Our experiment is performed using Visual PROMETHEE 1.4.0.0 and the results are shown in the following 

paragraphs. The numbers in Table 2 are the average of each country’s ranking and performance according to 

different criteria as presented by (Bilbao-Osorio et al., 2013).  

The preference function chosen for this experiment is V-shape for all the criteria except the criteria labor 

List of Possible 

Outsourcing 

Destination Countries 

Evaluation with 

PROMETHEE Method 

1. Political and regulatory environment (C1) 

2. Business and innovation environment 

(C2) 

3. Infrastructure and digital content (C3) 

4. Affordability (C4) 

5. Skills (C5)  

6. Individual usage (C6)  

7. Business usage (C7)  

8. Government usage (C8) 

9. Economic impact (C9)  

10. Social impact (C10)  

11. Language skills (C11)  

12. Labor availability (C12) 

Input Evaluation Criteria 
Output 

Suggested Best 

Outsourcing 

Destination Country 
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availability for which the linear preference function is more appropriate. V-shape preference function is the most 

appropriate for quantitative criteria.  

 

Table 2. Countries’ criteria evaluation 

Countries 

Criteria Egypt Ethiopia Ghana Kenya Morocco Namibia Nigeria South Africa 

C1 92.22 81.62 66.25 78.00 72.44 42.75 77.33 29.66 

C2 82.88 99.33 76.77 83.55 65.00 92.66 85.00 56.11 

C3 89.20 130.20 118.40 105.80 89.20 80.80 114.60 58.00 

C4 40.66 94.00 66.33 45.66 38.00 98.33 74.66 108.00 

C5 123.00 114.50 95.50 79.75 100.25 113.00 105.25 108.00 

C6 67.14 136.85 102.14 111.71 65.42 94.00 100.00 79.14 

C7 93.00 131.33 100.16 69.16 85.66 76.66 79.83 39.16 

C8 85.33 79.66 79.66 47.66 67.33 103.00 90.33 94.66 

C9 72.00 108.75 89.33 57.66 87.50 103.50 71.33 49.25 

C10 82.25 94.00 97.75 76.25 97.00 114.00 82.50 101.75 

C11 2.00 2.00 1.00 2.00 3.00 3.00 1.00 2.00 

C12 27690000.00 45650000.00 25758108.00 19670000.00 11730000.00 928200.00 51530000.00 18540000.00 

 

5. Results Discussion 

This study contributes to the theory of IS outsourcing by providing a different approach of outsourcing provider 

evaluation at country level based on a combination of qualitative and quantitative criteria. It helps to evaluate the 

competitiveness of an alternative outsourcing destination country based on the general economic, political, 

technological and social environment of the country.   

Here are the Phi, Phi+ and Phi- scores computed using PROMETHEE I and PROMETHEE II methods for the 

eight countries (Table 3). These scores are used for the ranking of different alternatives: the higher Phi or Phi+ is, 

the better the alternative, the lower Phi- is, the better the alternative. The table shows the ranking of the eight 

countries from the best to the worst offshore IS outsourcing destination according to PROMETHEE I and 

PROMETHEE II methods.  

 

Table 3. Actions’ Phi, Phi+ and Phi- scores 

Ranking Country Phi Phi+ Phi- 

1 Morocco 0.3101 0.6235 0.3134 

2 Kenya 0.2450 0.5768 0.3318 

3 South Africa 0.2028 0.5668 0.3641 

4 Egypt 0.0132 0.4528 0.4396 

5 Nigeria -0.0311 0.4501 0.4812 

6 Ghana -0.0488 0.4470 0.4958 

7 Namibia -0.2247 0.3652 0.5899 

8 Ethiopia -0.4666 0.2258 0.6924 

 

It can be seen that based on Phi scores, the best country for offshore information systems outsourcing among the 

eight countries is Morocco which has the highest Phi score (Table 3 & Figure 2), followed by Kenya, then South 

Africa and Egypt. Four counties have negative Phi values and rank in the bottom. They are respectively Nigeria, 

Ghana, Namibia and Ethiopia. All major regions have a representative in the top four except West Africa for 
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which the two representatives (Nigeria and Ghana) are both in the bottom four. The rankings according to Phi+ 

or Phi- scores are consistent with that of Phi scores.  

The following is the GAIA visual analysis. 

 

 

Figure 2. Actions’ GAIA visual analysis 

In Figure 2, the decision axis is in red and point towards Morocco which is in the same direction as the decision 

axis: it shows that Morocco is the best alternative. Two countries are far from the decision axis and in the 

opposite direction; these are the least performing countries of the group, namely Namibia and Ethiopia. 

 

 

Figure 3. PROMETHEE rainbow 
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Based on PROMETHEE Rainbow (Figure 3), Morocco ranked number one performs well on criteria such as 

affordability, business environment, individual usage, language, government usage, skills, infrastructure and 

political environment; but it performs poorly on business usage, economic impacts, social impacts and labor. 

Kenya ranked number two gets very good scores on skills, government usage, social impacts, business usage, 

economic impacts, affordability and language. It is poorly ranked for business environment, infrastructure, labor, 

political environment, and individual usage. 

Number three is South Africa which is very well ranked for political and business environment, infrastructure, 

business and individual usage, economic impacts and language. It doesn’t do so well on skills, labor, government 

usage, social impacts and affordability.  

The country ranked number four is Egypt which performs well for criteria such as affordability, individual 

impact, labor, social and economic impacts, infrastructure, business environment and language. It lags behind on 

government and business usage, political environment and skills. 

Nigeria is good for labor, social and economic impacts, skills and business usage. It is bad on individual and 

government usage, affordability, political and business environment, infrastructure and language. 

Ghana has very good scores on skills, political and business environment, government usage, affordability and 

labor. It gets bad scores for social and economic impacts, individual and business usage, language and 

infrastructure. 

Second from last, Namibia has a very good political environment, infrastructure, business and individual usage, 

and language skills. It performs badly on government usage, social impacts, business environment, affordability 

and labor availability.  

The least performing country is Ethiopia which has good scores for labor availability, government usage, social 

impacts and language skills. Ethiopia performs badly on affordability, individual and business usage, economic 

impacts, skills, political and business environment and infrastructure.  

To the best of our knowledge, the exact set of criteria used in this model has never been used in any other model 

for the evaluation of an outsourcing provider. We believe that they are the most comprehensive set of criteria 

which can be used when selecting an offshore outsourcing destination country. In this study, PHOMETHEE 

method is adopted because as one of the most efficient existing outranking methods, it has the ability to deal 

with qualitative and quantitative variables and intangible criteria, to effectively manage compensatory effects 

and incomparability, and understands well relations between criteria. 

6. Conclusions and Recommendations 

Provider selection has been proved to be one of the most critical activities during an outsourcing process. It is 

one of the most important determinants of the success or failure of the outsourcing process.  

In this paper, we provided a model for selecting an offshore information systems provider based on 

PROMETHEE methods. An example involving eight African countries in the choice of the best offshore IS 

provider in Africa was described. 

It is evident that for information systems outsourcing to be successful, there is a need for better and proper 

provider evaluation and selection. 

We argue that PROMETHEE methods are very well suited for dealing with offshore provider selection problems 

occurring during information systems outsourcing process. The main reason is their ability to deal with 

qualitative and quantitative criteria at the same time, therefore providing a best compromise solution.  

Our model is based on a set of criteria that, to the best of our knowledge, has never been used in any previous IS 

outsourcing provider selection model. The evaluation criteria in this model provide a comprehensive view of an 

offshore IS outsourcing provider. 
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