
        

 
 

UNIVERSITI PUTRA MALAYSIA 
 

 
 

 
DECISION-MAKING MODEL FOR OUTSOURCING SOFTWARE 

DEVELOPMENT PROVIDERS SELECTION 
 
 
 
 
 
 
 
 
 
 

ORLU GLORY UREKWERE 
 
 
 
 
 
 
 
 
 
 
 

 FSKTM 2020 24 



DECISION-MAKING MODEL FOR OUTSOURCING SOFTWARE 
DEVELOPMENT PROVIDERS SELECTION 

By

ORLU GLORY UREKWERE 

Thesis Submitted to the School of Graduate Studies, Universiti Putra Malaysia,
in Fulfillment of the Requirements for the Degree of Master of Science 

June 2020

© C
OPYRIG

HT U
PM



COPYRIGHT 

All material contained within the thesis, including without limitation text, logos, icons, 
photographs and all other artwork, is copyright material of Universiti Putra Malaysia 
unless otherwise stated. Use may be made of any material contained within the thesis 
for non-commercial purpose from the copyright holder. Commercial use of material 
may only be made with the express, prior, written permission of Universiti Putra 
Malaysia. 

Copyright © Univerisiti Putra Malaysia 

© C
OPYRIG

HT U
PM



i

Abstract of thesis presented to the Senate of Universiti Putra Malaysia in fulfilment 
of the requirement for the degree of Master of Science 

DECISION-MAKING MODEL FOR OUTSOURCING SOFTWARE 
DEVELOPMENT PROVIDERS SELECTION 

By

ORLU GLORY UREKWERE 

June 2020

Chairman : Associate Professor Noraini bt Che Pa, PhD 
Faculty :  Computer Science and Information Technology 

The implementation of outsourcing software provider selection models in public 
sector has been rapidly increasing in the last few years. This is because of the necessity 
for organizations to establish IT alignment in their projects to deliver services and 
enhance sustainability. However, the outsourcing software provider selection 
processes face several challenges related to human perceptions such as the decision 
makers’ intuition, knowledge and experience, impreciseness, and vagueness in public 
sector. Also, outsourcing selection process, still have gaps in research despite the 
various researches being executed due to lack of empirical evidence regarding 
inappropriate selection of IT provider. Therefore, there is need to conduct more studies 
on how significant factors influence outsourcing selection process in public sector. 
Considering the significance of a clear standard for decision making in the selection 
of outsourced software providers in IT services, this research proposed a model by 
which this problem can be improved through the efficacy of the selection processes. 
Specifically, this research objectives are: to identify and prioritize influential factors
for the decision making in outsourcing provider selection process, to propose a model 
for decision making in outsourcing provider selection in public sector, to validate the 
model against human perceptions and uncertainty through a prototype. The research 
scope is based on Malaysian outsourcing organizations that deal with outsourcing 
software selection processes. Quantitative research was adopted in this research thus, 
a pilot study was carried out from 33 respondents in Malaysian outsourcing 
organizations and another 133 respondents from a conducted empirical study. The 
developed decision outsourcing software selection model for public sector considers 
six criteria which are: development capability, product quality, delivery time, cost, 
client’s satisfaction, and service quality. The fuzzy logic technique supports the 
decision making procedure by assigning weightage, then evaluating and ranking the 
software providers. Afterward, three experts validated the model by verifying it in 
their outsourcing software provider selection processes; the model was shown to 
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improve the chances of IT practitioners for selecting the most suitable software 
providers in Malaysian organizations. 
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Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia sebagai 
memenuhi keperluan untuk ijazah Master Sains   

MODEL PEMBUATAN KEPUTUSAN UNTUK PEMILIHAN PEMBEKAL 
PEMBANGUNAN PERISIAN PENYUMBERAN LUAR

Oleh 

ORLU GLORY UREKWERE 

Jun 2020

Pengerusi :  Profesor Madya Noraini bt Che Pa, PhD 
Fakulti :  Sains Komputer dan Teknologi Maklumat 

Pelaksanaan model pemilihan pembekal perisian penyumberan luar dalam sektor 
awam telah meningkat pesat dalam beberapa tahun kebelakangan ini. Hal ini kerana 
keperluan organisasi untuk mewujudkan penjajaran IT dalam projek mereka untuk 
menyampaikan perkhidmatan dan mempertingkatkan kelestarian. Walau 
bagaimanapun, proses pemilihan pembekal perisian penyumberan luar menghadapi 
beberapa cabaran yang berkaitan dengan persepsi manusia seperti gerak hati, 
pengetahuan dan pengalaman pembuat keputusan, penilaian linguistik, ketidaktepatan 
dan ketidakjelasan pembuat keputusan dalam sektor awam. Di samping itu, proses 
pemilihan penyumberan luar masih mempunyai jurang dalam penyelidikan walaupun 
pelbagai kajian dilakukan berikutan kurangnya bukti empirikal mengenai pemilihan 
pembekal perisian IT yang sesuai. Oleh itu, terdapat keperluan untuk menjalankan 
lebih banyak kajian tentang bagaimana faktor-faktor penting mempengaruhi proses 
pemilihan penyumberan luar di dalam sektor awam. Mengambilkira kepentingan 
standard yang jelas untuk membuat keputusan dalam pemilihan pembekal perisian 
penyumberan luar dalam perkhidmatan IT, penyelidikan ini mencadangkan model di 
mana masalah ini dapat diatasi melalui keberkesanan proses pemilihan. Secara khusus, 
objektif penyelidikan ini adalah: untuk mengenal pasti dan mengutamakan faktor-
faktor yang mempengaruhi pembuatan keputusan dalam proses pemilihan pembekal 
penyumberan luar, untuk mencadangkan model untuk membuat keputusan dalam p 
pemilihan pembekal penyumberan luar di dalam sektor awam, untuk mengesahkan 
model terhadap persepsi dan ketidakpastian manusia melalui prototaip. Skop kajian 
adalah berdasarkan organisasi penyumberan luar di Malaysia yang mengendalikan 
proses pemilihan perisian penyumberan luar. Penyelidikan kuantitatif digunakan 
dalam penyelidikan ini justeru, kajian rintis telah dilakukan melibatkan 33 orang 
responden dalam organisasi penyumberan luar di Malaysia dan 133 orang responden 
lagi dari kajian empirikal yang dijalankan. Model pembuatan keputusan untuk 
pemilihan pembekal perisian penyumberan luar yang dibangunkan untuk sektor awam 
dengan mengambilkira enam kriteria iaitu: kemampuan pembangunan, kualiti produk, 
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masa penyerahan, kos, kepuasan pelanggan, dan kualiti perkhidmatan. Teknik logik 
kabur menyokong prosedur membuat keputusan dengan memberikan pemberat, 
kemudian menilai dan mengkelaskan pembekal perisian. Setelah itu, tiga orang pakar 
mengesahkan model tersebut dengan menentusahkan proses pemilihan pembekal 
perisian penyumberan luar mereka; model tersebut ditunjukkan untuk meningkatkan 
peluang pengamal IT bagi memilih pembekal perisian yang paling sesuai dalam 
organisasi di Malaysia. 
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CHAPTER 1 

1 INTRODUCTION 

1.1 Background 

Information technology (IT) governance is a set of enabling mechanisms used to 
request, prioritize, fund, monitor, enforce, and realign IT investment decisions (Heier, 
2009; Wautelet, 2019). The main objective of IT outsourcing governance is to align 
business and IT strategies (Al-Surmi et al., 2020; Ilmudeen et al., 2019). According 
to the National Computing Centre (NCC), the rapid technological developments 
necessitate that organizations incorporate IT outsourcing governance in their executed 
projects for optimum output. Thus, IT has to be systematically aligned with strategic 
objectives to enhance sustainability and improved IT services (Manning et al., 2017). 

To comfortably achieve this in a cost-effective manner, outsourcing comes into play. 
Outsourcing is the act of transferring work from one entity to another (Bajec et al.,
2010; Samgam et al., 2017). IT outsourcing governance can be described as a strategic 
process for aligning technology initiatives and set goals for IT activities. Outsourcing 
activities in public sector is highly beneficial for decision makers, IT practitioners and 
heads of departments as it allows them to fully concentrate on their assigned 
professional activities rather than wasting time on activities that are unrelated to their 
expertise which may invariably affect their stipulated strategic objectives (Wibisono, 
2016; Oeser, 2020; Taponen et al., 2020).  

Outsourcing projects to IT Providers is a trending practice among IT practitioners, 
especially in the field of IT outsourcing governance in public sector. This is done to 
achieve high service productivity. This structure had been in existence for decades in 
various organizations (Liou et al., 2011; En-lin, 2013).  

From prior studies (such as Senthil et al., 2014; Heier, 2009; Crue, 2007; Impact, 
2005; Cengiz, 2009; Bajec et al., 2010), it can be gathered that there is a need for 
organizations and IT providers to put the IT project plan into proper consideration 
before IT services are outsourced. This is essential because IT Providers play 
important roles in successful outsourcing process (Haes, 2009). Proper consideration 
of the important facets associated with outsourcing activities by both parties will also 
facilitate a smooth outsourcing experience. For IT outsourcing activities to efficiently 
achieve the set organizational goals, Bin-Abbas and Bakry (2014) suggest that the 
outsourcing must be executed with well-established principles.

One of the key aspects that pose a serious challenge during the outsourcing selection 
process in public sector is decision making. This challenge has been in existence 
decades ago due to impreciseness and uncertainty in decision making. It has thus 
affected outsourcing to the Right IT Provider. Over the years, outsourcing in public 
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sector experiences a daily increase while decision makers are still faced with the issue 
of inaccurate selection of IT providers. However, a such decision making issue can be 
successful addressed if IT practitioners streamline the number of opinions and 
associated criteria for making decisions (Senthil et al., 2014; Zakeri et al., 2015).  

1.2 Problem Statement 

The outsourcing selection process of IT providers is a very challenging task according 
to the studies carried out by Galal et al. (2018) amongst IT practitioners. Outsourcing 
IT practitioners need a model that can effectively solve the problems associated with 
outsourcing selection in public sector. This is because the process requires more than 
human perception or the decision maker’s intuition, knowledge, and experience. 
According to the study carried out by Shahrasbi et al. (2017) emphasized that in the 
context of outsourcing provider selection, it is quite difficult for IT practitioners to 
ascertain the exact performance value of the IT providers in relation to each factor. 
Based on this concept, it is no doubt that human perception or the decision maker’s 
intuition, knowledge, and experience is always vague and difficult to measure. 
However, fuzzy technique is the best systematic approach to support decision makers 
to deal with the stated aforementioned difficulties in outsourcing provider selection 
process. 

Decisions may have to be made with prior experience in public sector. These issues 
have been identified in previous research works and the following have been revealed. 

 It is a challenge to implement a successful IT Provider evaluation and 
outsourcing selection criteria due to diverse human perceptions. Hence, IT 
practitioners decisions are imprecise and uncertain (Senthil et al., 2014; Zakeri 
et al., 2015; Haldar et al., 2017). Based on the uncertainty in human 
perceptions or assessment, IT practitioners faced challenges such as lack of 
identification of influential factors for provider selection, lack of prioritizing 
the selection factors (Galal et al., 2018).  
 

 The research on the criteria influencing the outsourcing provider selection 
practices is still unexploited and there is need for outsourcing to be well 
executed (Abbas et al., 2014; Song, 2019). 

 

To solve the aforementioned problems, there is a need to investigate existing practices 
in outsourcing selection and decision making. This will give insights into how to 
design a suitable model to solve these problems. In addition, the factors that influence 
decision making in outsourcing selection processes in public sector will as well be 
investigated. 
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1.3 Research Questions 

1. What are the influential factors for decision making in outsourcing provider
selection in public sector?

2. How can the factors support in evaluating IT providers with outsourcing
selection processes in public sector?

1.4 Objectives

The research objectives of this study are as follows: 

1. To identify and prioritize influential factors for the decision making in
outsourcing provider selection process.

2. To propose a model for decision making in outsourcing provider selection in
public sector.

3. To validate the model against human perceptions and uncertainty through a
prototype.

1.5 Scope 

This research investigated specifically on the challenge faced by the IT practitioners 
such as lack of identification of influential factors for provider selection, lack of 
prioritizing the selection factors during the outsourcing provider selection process in 
IT outsourcing organization in public sector.

This study data was only collected amongst IT practitioners such as (project manager, 
project sponsor, project board, project team leader, project administration, system 
developer, and system administrator) which works in the department such as (IT 
division, IT management, system administration, human resources and finance) in IT 
outsourcing organizations in Malaysia. 

1.6 Significance 

This study signifies outsourcing selection practice of public sector during decision 
making by IT practitioners to improve their performance. Based on this, the 
significance of this study can be described as follows: firstly, in terms of practices,
this study identifies the process and factors required to make decisions during the 
outsourcing selection process in public sector. Secondly, this study develops a 
decision outsourcing selection model for public sector in IT outsourcing organization 
in public sector.
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1.7 Thesis Structure 

This thesis consists of six chapters. Chapter 1 gives the background knowledge of this 
study and identifies the research questions, objectives, scope and significance. Chapter 
2 presents the literature review which includes an overview of the outsourcing 
selection process, associated decision factors for outsourcing selection, techniques, 
decision making in public sector and other pertinent information related to this 
research in terms of easy usability of the developed model. Chapter 3 presents the 
research methodology which includes a pilot study and empirical study. Chapter 4 
gives a detailed exposition on the model development and results. Chapter 5 explains 
the processes involved in the prototype development and prototype evaluation. 
Chapter 6 concludes this thesis and discusses promising area for future research. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

© C
OPYRIG

HT U
PM



84 

7 REFERENCES  

Aguezzoul, A. (2014). Third-party logistics selection problem: A literature review on 
criteria and methods. Omega, 49, 69-78. 

Alias, M., & Suradi, Z. (2008). Concept mapping: a tool for creating a literature 
review. In Proceedings of the 3rd International Conference on Concept 
Mapping (Vol. 3, pp. 96-99). 

Al-Sharafi, M. A., Arshah, R. A., & Abu-Shanab, E. A. (2017, August). Factors 
influencing the continuous use of cloud computing services in organization 
level. In Proceedings of the International Conference on Advances in Image 
Processing (pp. 189-194). 

Al-Surmi, A., Cao, G., & Duan, Y. (2020). The impact of aligning business, IT, and 
marketing strategies on firm performance. Industrial Marketing Management, 
84, 39-49.   

Alkhatib, S.F., Darlington, D., Yang, Z. and Nguyen, T.T. (2015), “A novel technique 
for evaluating and selecting logistics service providers based on the logistics 
resource view”, Expert Systems with Applications, Vol. 42 No. 20, pp. 6976-
6989.  

Amit, G. E. Chang, (2017). IT Governance, IT/Business Alignment and Organization 
Performance for Public Sectors. Journal of Economics, Business and 
Management, 5(6), 255-260.  

Amindoust, A., Ahmed, S., Saghafinia, A., & Bahreininejad, A. (2012). Sustainable 
supplier selection: A ranking model based on fuzzy inference system. Applied 
soft computing, 12(6), 1668-1677. 

Arikan, F. (2015). An interactive solution approach for multiple objective supplier 
selection problem with fuzzy parameters. Journal of intelligent manufacturing, 
26(5), 989-998. 

Awasthi, A., Govindan, K., & Gold, S. (2018). Multi-tier sustainable global supplier 
selection using a fuzzy AHP-VIKOR based approach. International Journal of 
Production Economics, 195, 106-117. 

Ayed, M. B., Ltifi, H., Kolski, C., & Alimi, A. M. (2010). A user-centered approach 
for the design and implementation of KDD-based DSS: A case research in the 
healthcare domain. Decision Support Systems, 50(1), 64-78. 

Bajec, P., & Jakomin, I. (2010). A make-or-buy decision process for outsourcing. 
PROMET-Traffic&Transportation, 22(4), 285-291. 

Bajec, P., & Tuljak-Suban, D. (2019) Multi-Criteria Decision Making Applications to 
Integrate Sustainability Initiative into the Third Party Logistics Provider 
Selection Process. 

© C
OPYRIG

HT U
PM



85 

Bai, C., & Sarkis, J. (2019). Integrating and extending data and decision tools for 
sustainable third-party reverse logistics provider selection. Computers & 
Operations Research, 110, 188-207.

Bianchini, A. (2018). 3PL provider selection by AHP and TOPSIS methodology.
Benchmarking: An International Journal.

Brereton, P., Kitchenham, B.A., Budgen, D., Tumer, M., & Khalil, M. (2007). Lesson 
from applying the systematic literature review process within the software 
engineering domain. Journal of systems and software, 80(4), 571-583.

Brockmann, C., Nagel, C., & Biermann, A. (2018). Impact of the strategic direction 
of a captive provider on the adoption of new technologies and procedural 
models. In Workshops der INFORMATIK 2018-Architekturen, Prozesse, 
Sicherheit und Nachhaltigkeit. Köllen Druck+ Verlag GmbH.

Bin-Abbas, H., & Bakry, S. H. (2014). Assessment of IT governance in organizations: 
A simple integrated approach. Computers in Human Behavior, 32, 261-267.

Bottani, E., & Rizzi, A. (2006). A fuzzy TOPSIS methodology to support outsourcing 
of logistics services. Supply Chain Management: An International Journal,
11(4), 294-308. 

Bruno, Giuseppe, Emilio Esposito, Andrea Genovese, and Mike Simpson. "Applying 
supplier selection methodologies in a multi-stakeholder environment: A case 
research and a critical assessment." Expert Systems with Applications 43
(2016): 271-285. 

Bulgurcu, B., & Nakiboglu, G. (2018). An extent analysis of 3PL provider selection 
criteria: A case on Turkey cement sector. Cogent Business & Management,
5(1), 1469183.

Bustinza, O. F., Arias-Aranda, D., & Gutierrez-Gutierrez, L. (2010). Outsourcing, 
competitive capabilities and performance: an empirical research in service 
firms. International Journal of Production Economics, 126(2), 276-288.

Bustince, Humberto, and P. Burillo. "Vague sets are intuitionistic fuzzy sets." Fuzzy 
sets and systems 79, no. 3 (1996): 403-405. 

Büyüközkan, G., Karabulut, Y., & Arsenyan, J. (2017). RFID service provider 
selection: An integrated fuzzy MCDM approach. Measurement, 112, 88-98.

Çakır, S. (2017). Selecting the best supplier at a steel-producing company under fuzzy 
environment. The International Journal of Advanced Manufacturing 
Technology, 88(5-8), 1345-1361.

Cengiz, A. E., Aytekin, O., Ozdemir, I., Kusan, H., & Cabuk, A. (2017). A multi-
criteria decision model for construction material supplier selection. Procedia 
Engineering, 196, 294-301.

© C
OPYRIG

HT U
PM



86 

Chai, J., & Ngai, E. W. (2015). Multi-perspective strategic supplier selection in 
uncertain environments. International Journal of Production Economics, 166, 
215-225. 

Chang, S. I., Yen, D. C., Ng, C. S. P., & Chang, W. T. (2012). An analysis of IT/IS 
outsourcing provider selection for small-and medium-sized enterprises in 
Taiwan. Information & Management, 49(5), 199-209.  

Chen, L. Y., & Wang, T. C. (2009). Optimizing partners’ choice in IS/IT outsourcing 
projects: The strategic decision of fuzzy VIKOR. International Journal of 
Production Economics, 120(1), 233-242. 

Chen, K. S., Chang, T. C., & Lin, Y. T. (2019). Developing an outsourcing partner 
selection model for process with two-sided specification using capability index 
and manufacturing time performance index. International Journal of 
Reliability, Quality and Safety Engineering, 26(03), 1950015. 

Dweiri, F., Kumar, S., Khan, S. A., & Jain, V. (2016). Designing an integrated AHP 
based decision support system for supplier selection in automotive 
industry. Expert Systems with Applications, 62, 273-283. 

Ecer, F. (2018). Third-party logistics (3PLs) provider selection via Fuzzy AHP and 
EDAS integrated model. Technological and Economic Development of 
Economy, 24(2), 615-634.  

El Mokrini, A., Kafa, N., Dafaoui, E., El Mhamedi, A. and Berrado, A. (2016), 
“Evaluating outsourcing risks in the pharmaceutial supply chain: case of a 
multi-criteria combined fuzzy AHP-PROMETHEE approach”, IFAC-
PapersOnLine, Vol. 49 No. 28, pp. 114-119.  

Fadavi, A., Khanghah, A. S., & Asli, M. N. (2013). A hybrid model for supplier 
selection in outsourc ing: Evidence from Shima Film Company in Iran. 
Research Journal of Applied Sciences, Engineering and Technology, 5(12), 
3298-3305.  

Ferreira, A. M. D., & Laurindo, F. J. B. (2009). Outsourcing decision-making aspects 
considered by IT departments in Brazilian companies. International Journal 
of Production Economics, 122(1), 305-311. 

Fink, L., Wyss, S., & Lichtenstein, Y. (2018). Aligning flexibility with uncertainty in 
software development arrangements through a contractual typology. Journal 
of Global Operations and Strategic Sourcing, 11(1), 2-26. 

Foroozesh, N., Tavakkoli-Moghaddam, R., & Mousavi, S. M. (2018). Sustainable-
supplier selection for manufacturing services: a failure mode and effects 
analysis model based on interval-valued fuzzy group decision-making. The 
International Journal of Advanced Manufacturing Technology, 95(9-12), 
3609-3629. 

© C
OPYRIG

HT U
PM



87 

Fusiripong, P., Baharom, F., & Yusof, Y. (2018). An Analysis of Comparison on 
Weighted AHP for Improving Supplier Selection in IT Outsourcing. 

Galal, A., Mostafa, N., & Elawady, H. (2018). Supplier Evaluation and Selection for 
Logistics Outsourcing: A Conceptual Framework. References: 16. 

Gao, T. G., Huang, M., Wang, Q., & Wang, X. W. (2020). Dynamic organization 
model of automated negotiation for 3PL providers selection. Information 
Sciences, 531, 139-158.  

Garg, C. P. (2016). A robust hybrid decision model for evaluation and selection of the 
strategic alliance partner in the airline industry. Journal of Air Transport 
Management, 52, 55-66.  

Giovanoli, C. (2019). Cloud Service Quality Model: A Cloud Service Quality Model 
based on Customer and Provider Perceptions for Cloud Service Mediation. In 
CLOSER (pp. 241-248). 

Girubha, J., Vinodh, S., & Vimal, K. E. K. (2016). Application of interpretative 
structural modelling integrated multi criteria decision making methods for 
sustainable supplier selection. Journal of Modelling in Management. 

Gong, F., Kung, D. S., & Zeng, T. (2018). The impact of different contract structures 
on IT investment in logistics outsourcing. International Journal of Production 
Economics, 195, 158-167. 

Gossler, T., Sigala, I. F., Wakolbinger, T., & Buber, R. (2019). Applying the Delphi 
method to determine best practices for outsourcing logistics in disaster 
relief. Journal of Humanitarian Logistics and Supply Chain Management. 

Gunawan, F., Wang, G., Utama, D. N., & Komsiyah, S. (2018, September). Decision 
Support Model for Supplier Selection Using Fuzzy Logic Concept. In 2018 
International Conference on Information Management and Technology 
(ICIMTech) (pp. 394-399). IEEE. 

Gupta, R., Sachdeva, A., & Bhardwaj, A. (2010, October). Selection of 3PL service 
provider using integrated fuzzy Delphi and fuzzy TOPSIS. In Proceedings of 
the world congress on engineering and computer science (Vol. 2, No. 1, pp. 
20-22). 

Gupta, V., & Sushil. (2014). Influence of Relationship Quality On Is/It Outsourcing 
Success: Indian Vendors'perspective. Journal of Information Technology 
Management, 25(3), 1-19. 

Hahn, G.J., Sens, T., Decouttere, C. and Vandaele, N.J. (2016), “A multi-criteria 
approach to robust outsourcing decision-making in stochastic manufacturing 
systems”, Computers & Industrial Engineering, Vol. 98, pp. 275-288. 

Hassanain, M. A., Assaf, S., Al-Hammad, A. M., & Al-Nehmi, A. (2015). A multi-
criteria decision making model for outsourcing maintenance services. 
Facilities, 33(3/4), 229-244. 

© C
OPYRIG

HT U
PM



88 

Haldar, A., Qamaruddin, U., Raut, R., Kamble, S., Kharat, M. G., & Kamble, S. J. 
(2017). 3PL evaluation and selection using integrated analytical modeling. 
Journal of Modelling in Management, 12(2), 224-242. 

Haq, S. U., Gu, D., Liang, C., & Abdullah, I. (2019). Project governance mechanisms 
and the performance of software development projects: Moderating role of 
requirements risk. International Journal of Project Management, 37(4), 533-
548. 

Heier, H., Borgman, H. P., & Mileos, C. (2009, January). Examining the relationship 
between IT governance software, processes, and business value: a quantitative 
research approach. In System Sciences, 2009. HICSS'09. 42nd Hawaii 
International Conference on (pp. 1-11). IEEE. 

Hong, Y., & Pavlou, P. A. (2017). On buyer selection of service providers in online 
outsourcing platforms for IT services. Information Systems Research, 28(3), 
547-562. 

H. M. Sabi, F.-M. E. Uzoka, K. Langmia, F. N. Njeh, and C. K. Tsuma, (2017) "A 
cross-country model of contextual factors impacting cloud computing 
adoption at universities in sub-Saharan Africa," Information Systems 
Frontiers, journal article pp. 1-24. 

H. M. Sabi, F. M. E. Uzoka, K. Langmia, and F. N. Njeh, (2016, April) 
"Conceptualizing a model for adoption of cloud computing in education," 
International Journal of Information Management, vol. 36, no. 2, pp. 183-191. 

Hsu, C. C., & Liou, J. J. (2013). An outsourcing provider decision model for the airline 
industry. Journal of Air Transport Management, 28, 40-46.  

Ilmudeen, A., Bao, Y., & Alharbi, I. M. (2019). How does business-IT strategic 
alignment dimension impact on organizational performance measures. Journal 
of Enterprise Information Management. 

Jain, T., Hazra, J., & Cheng, T. E. (2020). IT Outsourcing and Vendor Cost 
Improvement Strategies under Asymmetric Information. Decision Sciences.  

Jayaraman, V., & Liu, Z. (2019). Aligning governance mechanisms with task features 
to improve service capabilities---an empirical research of professional service 
outsourcing in India. Operations Management Research, 1-21. 

Kahraman, C., Engin, O., Kabak, Ö., & Kaya, İ. (2009). Information systems 
outsourcing decisions using a group decision-making approach. Engineering 
Applications of Artificial Intelligence, 22(6), 832-841. 

Kahraman, C. (Ed.). (2008). Fuzzy multi-criteria decision making: theory and 
applications with recent developments(Vol. 16). Springer Science & Business 
Media. 

 

© C
OPYRIG

HT U
PM



89 

Kannan, D., Khodaverdi, R., Olfat, L., Jafarian, A., & Diabat, A. (2013). Integrated 
fuzzy multi criteria decision making method and multi-objective programming 
approach for supplier selection and order allocation in a green supply chain. 
Journal of Cleaner Production, 47, 355-367.

Karami, A., & Guo, Z. (2012, January). A fuzzy logic multi-criteria decision 
framework for selecting it service providers. In 2012 45th Hawaii 
International Conference on System Sciences (pp. 1118-1127). IEEE. 

Karrapan, C., Sishange, M., Swanepoel, E., & Kilbourn, P. J. (2017). Benchmarking 
criteria for evaluating third-party logistics providers in South Africa. Journal 
of Transport and Supply Chain Management, 11(1), 1-10.

Keele, S. (2007). Guidelines for performing systematic literature reviews in software 
engineering (Vol.5). Technical report, Ver. 2.3 EBSE Technical Report EBSE.

Kellner, F., Lienland, B., & Utz, S. (2019). An a posteriori decision support 
methodology for solving the multi-criteria supplier selection 
problem. European Journal of Operational Research, 272(2), 505-522.

Khan, S. U., Niazi, M., & Ahmad, R. (2011). Barriers in the selection of offshore 
software development outsourcing vendors: An exploratory research using a
systematic literature review. Information and Software Technology, 53(7), 
693-706.

Kitchenham, B., & Charters, S. (2007). Guidelines for performing systematic 
literature reviews in software engineering.

Kramer, T., Klimpke, L., & Heinzl, A. (2013, January). Outsourcing decisions of small 
and medium-sized enterprises: A multiple-case research approach in the 
German software industry. In 2013 46th Hawaii International Conference on 
System Sciences (pp. 4236-4245). IEEE. 

Krohling, R. A., & de Souza, T. T. (2012). Combining prospect theory and fuzzy 
numbers to multi-criteria decision making. Expert Systems with 
Applications, 39(13), 11487-11493.

Kujawski, E. (2003). Multi-Criteria Decision Analysis: Limitations. Pitfalls, and 
Practical Difficulties.

Kusrini, E., & Usman, A. H. (2018). Design for Supplier Performance Assessment 
Model of Information Technology Service Provider in Small Medium 
Enterprises in Indonesia. In MATEC Web of Conferences (Vol. 221, p. 02011). 
EDP Sciences.

Lacity, M., Yan, A., & Khan, S. (2017, January). Review of 23 Years of Empirical 
Research on Information Technology Outsourcing Decisions and Outcomes. 
In Proceedings of the 50th Hawaii International Conference on System 
Sciences.

© C
OPYRIG

HT U
PM



90 

Li, (2013). Research of the decision-making model of outsourcing service provider 
selection. International Journal of u-and e-Service, Science and Technology, 
6(2), 43-52. 

Li, Y. L., Ying, C. S., Chin, K. S., Yang, H. T., & Xu, J. (2018). Third-party reverse 
logistics provider selection approach based on hybrid-information MCDM and 
cumulative prospect theory. Journal of Cleaner Production, 195, 573-584.  

Li, Y., Ding, K., Wang, L., Zheng, W., Peng, Z. and Guo, S. (2018), “An optimizing 
model for solving outsourcing supplier selecting problem based on particle 
swarm algorithm”, Journal of Industrial and Production Engineering, Vol. 35 
No. 8, pp. 526-534. 

Li, D. F., & Wan, S. P. (2014). A fuzzy inhomogenous multi-attribute group decision 
making approach to solve outsourcing provider selection problems. 
Knowledge-Based Systems, 67, 71-89. 

Lin, Y. T., Lin, C. L., Yu, H. C., & Tzeng, G. H. (2010). A novel hybrid MCDM 
approach for outsourcing vendor selection: A case research for a 
semiconductor company in Taiwan. Expert systems with applications, 37(7), 
4796-4804.  

Liou, J. J., Wang, H. S Hsu, C. C., & Yin, S. L. (2011). A hybrid model for selection 
of an outsourcing provider. Applied mathematical modelling, 35(10), 5121-
5133. 

Liu, Y., Zhou, P., Li, L., & Zhu, F. (2020). An Interactive Decision-Making Method 
for Third-Party Logistics Provider Selection under Hybrid Multi-
Criteria. Symmetry, 12(5), 729.  

Loukis, E., Janssen, M., & Mintchev, I. (2019). Determinants of software-as-a-service 
benefits and impact on firm performance. Decision Support Systems, 117, 38-
47. 

Luk, C. C., Choy, K. L., & Lam, H. Y. (2018, August). Design of an enhanced logistics 
service provider selection model for e-commerce application. In 2018 
Portland International Conference on Management of Engineering and 
Technology (PICMET) (pp. 1-7). IEEE. 

Manning, S., Larsen, M. M., & Kannothra, C. G. (2017). Global sourcing of business 
processes: History, effects, and future trends. The new Oxford handbook of 
economic geography, 407-435. 

Marttunen, M. (2010). Description of Multi-Criteria Decision Analysis (MCDA). 
Finnish Environment Institute. 

Mishra, D., & Mahanty, B. (2016). A research of software development project cost, 
schedule and quality by outsourcing to low cost destination. Journal of 
Enterprise Information Management, 29(3), 454-478.  

Miller, C. (2018). Outsourcing Strategies in Software Engineering. 

© C
OPYRIG

HT U
PM



91 

Modak, M., Pathak, K. and Ghosh, K.K. (2017), “Performance evaluation of 
outsourcing decision using a BSC and fuzzy AHP approach: a case of the 
Indian coal mining organization”, Resources Policy, Vol. 52, pp. 181-191.  

Moheb-Alizadeh, H., & Handfield, R. (2019). Sustainable supplier selection and order 
allocation: A novel multi-objective programming model with a hybrid solution 
approach. Computers & industrial engineering, 129, 192-209. 

Nazim, R., Yaacob, R. A. I. R., & Ahmad, I. R. (2017). Criteria for supplier selection: 
An application of AHP-SCOR integrated model (ASIM). International 
Journal of Supply Chain Management, 6(3), 284-290. 

Nduwimfura, P., & Zheng, J. (2015). A model for offshore information systems 
outsourcing provider selection in developing countries. International Business 
Research, 8(7), 68. 

Okoli, C. (2015). “A guide to conducting a standalone systematic literature review. 

Qasem, Y. A., Abdullah, R., Atan, R., & Jusoh, Y. Y. (2018, March). Mapping and 
analyzing process of cloud-based education as a service (CEaaS) model for 
cloud computing adoption in higher education institutions. In 2018 Fourth 
international conference on information retrieval and knowledge management 
(CAMP) (pp. 1-8). IEEE. 

Oeser, G. (2020). Segmenting logistics service users based on their provider selection 
criteria to succeed in outsourcing. International Journal of Retail & 
Distribution Management. 

Pamucar, D., Chatterjee, K., & Zavadskas, E. K. (2019). Assessment of third-party 
logistics provider using multi-criteria decision-making approach based on 
interval rough numbers. Computers & Industrial Engineering,127, 383-407. 

Park, K., Kremer, G. E. O., & Ma, J. (2018). A regional information-based multi-
attribute and multi-objective decision-making approach for sustainable 
supplier selection and order allocation. Journal of cleaner production, 187, 
590-604. 

Perçin, S. (2019). An integrated fuzzy SWARA and fuzzy AD approach for 
outsourcing provider selection. Journal of Manufacturing Technology 
Management.  

Petersen, K., Vakkalanka, S., & Kuzniarz, L. (2015). Guidelines for conducting 
systematic mapping studies in software engineering: An update. Information 
and Software Technology, 64, 1-18.  

Prajapati, H., Kant, R., & Tripathi, S. M. (2020). An integrated framework for 
prioritizing the outsourcing performance outcomes. Journal of Global 
Operations and Strategic Sourcing. 

© C
OPYRIG

HT U
PM



92 

Prakash, C., & Barua, M. K. (2016). An analysis of integrated robust hybrid model for 
third- party reverse logistics partner selection under fuzzy 
environment. Resources, Conservation and Recycling, 108, 63-81. 

Prakash, C., Barua, M. K., Vishwakarma, V., & Balon, V. (2014, March). A multi 
criteria decision making approach to overcome its barriers in green supply 
chain management under fuzzy environment. In Proceedings of the 
International Conference on Research & Sustainable Business (pp. 8-9). 

Rabbani, M., Foroozesh, N., Mousavi, S. M., & Farrokhi-Asl, H. (2019). Sustainable 
supplier selection by a new decision model based on interval-valued fuzzy sets 
and possibilistic statistical reference point systems under 
uncertainty. International Journal of Systems Science: Operations & 
Logistics, 6(2), 162-178. 

Rashidi, K., & Cullinane, K. (2019). A comparison of fuzzy DEA and fuzzy TOPSIS 
in sustainable supplier selection: Implications for sourcing strategy. Expert 
Systems with Applications, 121, 266-281. 

Raut, R., Kharat, M., Kamble, S., & Kumar, C. S. (2018). Sustainable evaluation and 
selection of potential third-party logistics (3PL) providers. Benchmarking: An 
International Journal. 

Ribbers, P. M., Peterson, R. R., & Parker, M. M. (2002, January). Designing 
information technology governance processes: diagnosing contemporary 
practices and competing theories. In Proceedings of the 35th annual Hawaii 
international conference on system sciences (pp. 3143-3154). IEEE.  

Roh, S., & Jang, H. M. (2018). Strategic logistics outsourcing in humanitarian supply 
chain: a fuzzy AHP approach. 

Sabri, S. M., Sulaiman, R., Ahmad, A., & Tang, A. (2014, November). A review on 
IT outsourcing practices for e-business transformation among SMEs in 
Malaysia. In Proceedings of the 6th International Conference on Information 
Technology and Multimedia (pp. 124-129). IEEE.  

Sahu, Nitin Kumar, Saurav Datta, and Siba Sankar Mahapatra. "Fuzzy based 
appraisement module for 3PL evaluation and selection." Benchmarking: An 
International Journal (2015). 

Samgam, V., & Shee, H. K. (2017). Strategic outsourcing objectives drive 3PL 
selection criteria in India. International Journal of Logistics Systems and 
Management, 27(1), 20-39. 

Sen, D. K., Datta, S., & Mahapatra, S. S. (2018). Sustainable supplier selection in 
intuitionistic fuzzy environment: a decision-making perspective. 
Benchmarking: An International Journal. 

© C
OPYRIG

HT U
PM



93 

Senthil, S., Srirangacharyulu, B., & Ramesh, A. (2014). A robust hybrid multi-criteria 
decision making methodology for contractor evaluation and selection in third-
party reverse logistics. Expert Systems with Applications, 41(1), 50-58. 

Shahrasbi, A., Shamizanjani, M., Alavidoost, M. H., & Akhgar, B. (2017). An 
aggregated fuzzy model for the selection of a managed security service 
provider. International journal of information technology & decision making, 
16(03), 625-684. 

Shaik, M. N., & Abdul-Kader, W. (2018). A hybrid multiple criteria decision making 
approach for measuring comprehensive performance of reverse logistics 
enterprises. Computers & Industrial Engineering, 123, 9-25. 

Singh, A., & Malik, S. K. (2014). Major MCDM Techniques and their application-A 
Review. IOSR Journal of Engineering, 4(5), 15-25. 

Sinha, A. K., & Anand, A. (2018). Development of sustainable supplier selection 
index for new product development using multi criteria decision 
making. Journal of cleaner production, 197, 1587-1596. 

S.M. Ordoobadi, Development of a supplier selection model using fuzzy logic, Supply 
Chain Management: An International Journal 14 (2009) 314–327. 

Song, C. H. (2019). Deriving and Assessing Strategic Priorities for Outsourcing 
Partner Selection in Pharmaceutical R&D: an Approach Using Analytic 
Hierarchy Process (AHP) Based on 34 Experts’ Responses From Korean 
Pharmaceutical Industry. Journal of Pharmaceutical Innovation, 14(1), 66-75. 

Sorokina, Y. S. (2018). The Main Features of Supplier Selection In Production 
Outsourcing. Вопросы трансформации образования, 1, 81-87. 

Stanimirovic, D., & Vintar, M. (2012). Selection of IT Sourcing Alternatives in Public 
Sector Using the Analytic Hierarchy Process. Computer Technology and 
Application, 3(7). 

Stanimirovic, D. (2013). Development of a Decision-Support Model for Outsourcing 
of IT-Projects in the Public Sector.  

Sunita Tank (2015). Recruitment Process Outsourcing Vendor: Selecting a Right 
Business Partner Journal of Management Sciences and Technology 2 (2). 

Tang, Z., Wu, Y., & Liu, X. (2013). Analytic Network Process Model for the 
Implementation Decision-Making of IT Governance. International Journal of 
Advancements in Computing Technology, 5(4). 

Taponen, S., & Kauppi, K. (2020). Service outsourcing decisions–a process 
framework. Journal of Global Operations and Strategic Sourcing. 

Tavana, M., Zareinejad, M., Di Caprio, D., & Kaviani, M. A. (2016). An integrated 
intuitionistic fuzzy AHP and SWOT method for outsourcing reverse 
logistics. Applied Soft Computing, 40, 544-557. 

© C
OPYRIG

HT U
PM



94 

Tavana, M., Zareinejad, M., & Santos-Arteaga, F. J. (2018). An intuitionistic fuzzy-
grey superiority and inferiority ranking method for third-party reverse logistics 
provider selection. International Journal of Systems Science: Operations & 
Logistics, 5(2), 175-194. 

Uygun, Ö., Kaçamak, H. and Kahraman, Ü.A. (2015), “An integrated DEMATEL and 
fuzzy ANP techniques for evaluation and selection of outsourcing provider for 
a telecommunication company”, Computers & Industrial Engineering, Vol. 86, 
pp. 137-146. 

Van Grembergen, W., & De Haes, S. (2009). Enterprise governance of information 
technology: achieving strategic alignment and value. Springer Science & 
Business Media.  

Vintar, M., & Stanimirovic, D. (2011). Evaluation of impact of outsourcing on 
efficiency of public sector organizations. International journal of business and 
management studies, 3(2), 211-225. 

Wang, H., Xu, X., Xu, Z., Zeng, X. J., & Pedrycz, W. (2019). An aspiration-based 
approach for qualitative decision-making with complex linguistic 
expressions. IEEE Access, 7, 12529-12546. 

Wanigasinghe, P. C., & Mahakalanda, I. (2018). Building services maintenance: an 
outsource service provider selection via scoring model.  

Wautelet, Y. (2019). A model-driven it governance process based on the strategic 
impact evaluation of services. Journal of Systems and Software, 149, 462-475.  

Wibisono, Y. W., Govindaraju, R., Irianto, D., & Sudirman, I. (2016, December). 
Interaction capability, process quality, and outsourcing success: A vendor 
perspective in offshore IT outsourcing. In Industrial Engineering and 
Engineering Management (IEEM), 2016 IEEE International Conference 
on(pp. 1780-1784). IEEE. 

Wibisono, Y. Y., Govindaraju, R., Irianto, D., & Sudirman, I. (2017, November). 
Interaction quality and the influence on offshore IT outsourcing success. In 
2017 International Conference on Data and Software Engineering (ICoDSE) 
(pp. 1-6). IEEE. 

Wu, F., Li, H. Z., Chu, L. K., & Sculli, D. (2013). Supplier selection for outsourcing 
from theperspective of protecting crucial product knowledge. International 
Journal of Production Research, 51(5), 1508-1519.  

Wymer, S. A., & Regan, E. A. (2005). Factors influencing e commerce adoption and 
use by small and medium businesses. Electronic markets, 15(4), 438-453.  

Xiu, G., & Chen, X. (2012). The Third Party Logistics Supplier Selection and 
Evaluation. JSW, 7(8), 1783-1790. 

© C
OPYRIG

HT U
PM



95 

Yazdani, M., Zarate, P., Coulibaly, A., & Zavadskas, E. K. (2017). A group decision 
making support system in logistics and supply chain management. Expert 
systems with Applications, 88, 376-392. 

Yekui Wu, Z. T. &Liu, X. (2013). Analytic Network Process Model for the 
Implementation Decision-Makingof IT Governance, 5, 4-25 

Zadeh, L. A. (1979). Fuzzy sets and information granularity. Advances in fuzzy set 
theory and applications, 11, 3-18. 

Zadeh, L. A. (1965). Fuzzy sets. Information and control, 8(3), 338-353.

Zadeh, L. A. (1962). From circuit theory to system theory. Proceedings of the IRE,
50(5), 856-865.

Zakeri, S., & Keramati, M. A. (2015). Systematic combination of fuzzy and grey 
numbers for supplier selection problem. Grey Systems: Theory and 
Application, 5(3), 313-343. 

Zavadskas, E. K., Antucheviciene, J., Turskis, Z., & Adeli, H. (2016). Hybrid 
multiple-criteria decision-making methods: A review of applications in 
engineering. Scientia Iranica. Transaction A, Civil Engineering, 23(1), 1.

Zavadskas, E. K., Govindan, K., Antucheviciene, J., & Turskis, Z. (2016). Hybrid 
multiple criteria decision-making methods: A review of applications for 
sustainability issues. Economic research-Ekonomska istraživanja, 29(1), 857-
887.

Zhu, W., Ng, S. C., Wang, Z., & Zhao, X. (2017). The role of outsourcing management 
process in improving the effectiveness of logistics outsourcing. International 
Journal of Production Economics, 188, 29-40.

Zongqian, Z., Yanying, S., Tong, Y., & Ruocheng, Z. (2018). An Empirical Study on 
the Factors Influencing the Innovation of Internet Business Model. Science 
Journal of Business and Management, 6(2), 55.

© C
OPYRIG

HT U
PM



111 

9 BIODATA OF STUDENT 

This thesis is prepared by Orlu Glory Urekwere (GS43208), in fulfillment of the 
requirement for degree of Master of Science in Computer Science; Research in 
Information Systems at Universiti Putra Malaysia. She completed her Bsc. in Business 
Information System in 2014 and graduated with first class honours. She started her 
post graduate studies at Universiti Putra Malaysia in 2015. In 2015 she joined the 
Applied Informatic Research Group, Department of Software Engineering and 
Information System, Faculty of Computer Science and Information Technology, 
Universiti Putra Malaysia (UPM) to continue her master degree by research. Her 
research interest includes Outsourcing Practices, and IT Governance. 

© C
OPYRIG

HT U
PM



112 

10 LIST OF PUBLICATIONS 

Conference Paper 
 

Glory, U.O., Noraini, C. P., Rodziah, B. A., & Hazlina, B. H. (2017). A Conceptual 
Model for Outsourcing IT Practices in IT Governance Services. Applied 
Informatics Post Graduate Research Symposium. 

 
 
Glory, U.O., Noraini, C.P., Rodziah, B.A., Hazlina, BT. H. (2020). Influential 

Elements of Selection Outsourcing Provider In IT Governance. Journal of 
Theoretical And Applied Information Technology. 98: 1817-3. 

 
 
 
 
 

 

 

 

 

 

 

 

 

© C
OPYRIG

HT U
PM



© C
OPYRIG

HT U
PM


	Untitled



