Accepted Manuscript

~ INFORMATION

Barriers in the selection of offshore software development outsourcing vendors: AND
an exploratory study using a systematic literature review SOF TWARE
TECHNOLOGY
Siffat Ullah Khan, Mahmood Niazi, Rashid Ahmad
PIL: S0950-5849(10)00152-7
DOL: 10.1016/j.infsof.2010.08.003
Reference: INFSOF 5042
*%;*"ScienceDirect
To appear in: Information and Software Technology —
Received Date: 29 January 2010
Revised Date: 23 August 2010
Accepted Date: 23 August 2010

Please cite this article as: S.U. Khan, M. Niazi, R. Ahmad, Barriers in the selection of offshore software development
outsourcing vendors: an exploratory study using a systematic literature review, Information and Software
Technology (2010), doi: 10.1016/j.infsof.2010.08.003

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.infsof.2010.08.003
http://dx.doi.org/10.1016/j.infsof.2010.08.003

Barriers in the selection of offshore software development outsourcing vendors: an
exploratory study using a systematic literature review

Siffat Ullah Khan °, Mahmood Niazi " and Rashid Ahmad *

* School of Computing and Mathematics, Keele University, Keele, ST5 5BG, UK
® Department of Information and Computer Science, King Fahd University of Petroleum and Minerals, Saudi
Arabia
¢ Department of Software Engineering, International Islamic University, Islamabad, Pakistan

s.khan @epsam.keele.ac.uk, mkniazi @cs.keele.ac.uk

‘College of EME, National University of Science & Technology, Rawalpindi, Pakistan
rashid @ceme.edu.pk

Abstract

CONTEXT - Software development outsourcing is a contract-based relationship between client and vendor
organisations in which a client contracts out all or part of its software development activities to a vendor, who
provides agreed services for remuneration.

OBJECTIVE - The objective is to identify various barriers that have a negative impact on software outsourcing
clients in the selection process of offshore software development outsourcing vendors.

METHOD - We have performed a Systematic Literature Review (SLR) process for the identification of barriers.
We have performed all the SLR steps such as the protocol development, initial selection, final selection, quality
assessment, data extraction and data synthesis:

RESULTS —We have identified barriers-such as ‘language and cultural barriers’, ‘country instability’, ‘lack of
project management’, ‘lack of protection for intellectual property rights’ and ‘lack of technical capability’ that
generally have a negative impact on outsourcing clients. We have identified only one common frequently cited
barrier in three types of organisations (i.e. small, medium and large) which is ‘language and cultural barriers’. We
did not identify any common frequently cited barrier in three continents (Asia, North America and Europe) and in
two decades (1990-1999 and 2000- mid 2008). The results also reveal the similarities and differences in the
barriers identified through different study strategies.

CONCLUSIONS —Vendors should address frequently cited barriers such as ‘language and cultural barriers’,
‘country instability’, ‘lack of project management’, ‘lack of protection for intellectual property rights’ and ‘lack
of technical capability’ in order to compete in the offshore outsourcing business.
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1.. INTRODUCTION

Software outsourcing is a modern software engineering paradigm in the context of global software development
(Lago et al, 2008). Many companies are adopting the Global Software Development (GSD) domain to reduce
software development cost (Kakabadse and Kakabadse, 2005). Vendor organisations are struggling to compete
internationally in attracting outsourced software development projects. Due to the increasing trend of GSD we
are interested to discover which barriers have a negative impact on the software development outsourcing clients
in the selection of offshore software development outsourcing vendors. This paper presents an exploratory study
in which a Systematic Literature Review (SLR) (Kitchenham and Charters, 2007) is conducted in order to
identify these barriers. Identifying these barriers will assist software development outsourcing vendors in
addressing those barriers in order to be ready for software development outsourcing initiatives. Our long term



research goal is to provide software development outsourcing practitioners with a body of knowledge that can
help them to improve GSD processes.

In order to reduce development cost, offshore software development outsourcing has become an important
process of GSD. Software development outsourcing is a contract-based relationship between client and vendor
organisations in which a client contracts out all or part of its software development activities to a vendor, who
provides agreed services for remuneration (Ali-Babar et al, 2007; Kern and Willcocks, 2000). Over the last
decade, many firms in the US and UK have outsourced software development projects to offshore countries
(Sahay et al, 2003). There are many reasons for software development outsourcing (Bush et al; 2007). Client
organisations benefit from offshore outsourcing because vendors in developing countries (offshore vendors)
usually cost one-third less than onshore vendors (McLaughlin, 2003). It is professed that offshoring vendors can
add significant value to their clients’ supply chains (Shao, 2007). However, in addition to the outsourcing
benefits there are many risks in an outsourcing process (Damian et al, 2007; Holmstrom et al, 2006).

Many problems have been reported in the offshore software outsourcing process. One of the key challenges is to
handle complex communication and coordination problems in conditions of time and cultural separation (Beulen
and Ribbers, 2002; Daniela et al, 2007; Holmstrom et al, 2006; Sahay et al, 2003). Other challenges are to
develop software development outsourcing practices, creating confidence and- trust among the outsourcing
companies and to manage the expectations of what can and what cannot be done in a distributed setting (Cataldo
et al, 2007; Heeks et al, 2001; Nguyen et al, 2006; Oza et al, 2006; Sabherwal, 1999a; Sahay et al, 2003; Stark et
al, 2006). However, despite the importance of offshore software development outsourcing, little empirical
research has been carried out on offshore software development outsourcing practices in general and
identification of barriers that have a significant impact on client organisations in particular. To do this we intend
to address the following research questions:

RQ1. What barriers within a software outsourcing vendor organisations have a negative impact on software
outsourcing clients?

RQ2. Do the identified barriers vary from continent to continent?
RQ3. How are these barriers related to the size of organisations?
RQ4. How are these barriers related to the study strategies used?
RQS5. Do the identified barriers vary from decade to decade?

By a negative impact we mean extent to which a certain barrier is perceived by practitioners as having an
influence on the clients to avoid an outsourcing vendor.

Due to the space restriction in the APSEC 2009, previously we have published only two analyses from our SLR
data (Khan er al, 2009). This paper is a revised and substantially extended version in which we present findings
from our SLR data about the barriers interrupting clients in the selection of offshore software outsourcing
vendors. In this paper each barrier analysed and discussed with a detailed description of the research
methodology used. In addition, statistical analysis has been performed in comparing barriers identified in two
decades and by small, medium and large sized organisations. Our long term research goal is to provide software
development outsourcing practitioners with a body of knowledge that can help them to design and implement
successful outsourcing initiatives.

This paper is organised as follows. Section 2 describes the background. Section 3 describes the research
methodology. In Section 4 findings from the systematic literature review are presented and analysed with some
discussion. In Section 5 overall summary and discussion is provided. Section 6 describes the limitations whereas
Section 7 provides the conclusion and future work.

2. BACKGROUND AND MOTIVATION

In order to successfully design GSD initiatives, as researchers, we need to be constantly aware of what really
undermines GSD processes. This will enable us to position our research within an appropriate context. It is



important to discover which barrier will undermine GSD process, as research shows that half of the companies
that have tried outsourcing have failed to realise the anticipated results (Bradstreet, 2000). The knowledge of
these barriers may help us to develop new or improved GSD approaches, whose adoption will better match
organisations’ objectives.

GSD activities have been going on for more than a decade. However, software development outsourcing
companies are still facing many problems. A number of researchers have tried to address some of the issues of
software development outsourcing, e.g. (Nguyen et al.(Nguyen et al, 2006); Oza (Oza, 2006), Oza and Hall (Oza
and Hall, 2005), Oza et al. (Oza et al, 2006), Sabherwal (Sabherwal, 1999b),). To highlight few of these: a study
was conducted in the UK to manage the offshore software outsourcing relationships (Oza, 2006). The focus of
this study is around Indian software vendor organizations and their client organizations in ‘US and European
countries. A similar study was conducted by Nguyen et al. (Nguyen et al, 2006) to examine the offshore
outsourcing relationships between the software vendors in Vietnam and their corresponding European and North
American clients. Sabherwal (Sabherwal, 1999a) has worked on the role of trust in software outsourcing
relationships. Rajkumar et al. (Rajkumar and Dawley, 1997) have worked on the offshore software outsourcing
risks, benefits and conditions that are applicable in the Indian software industry and corresponding clients in US.
Sakthivel (Sakthivel, 2007) has also identified various risks related with offshore outsourced software
development projects. Narayanaswarmy et al. (Narayanaswarmy and. Henry, 2005) have worked on the
management of offshore outsourced software development projects. They have proposed a research model in
which culture is considered as a prime factor affecting the choice of control mechanisms in offshore outsourced
software development projects (Narayanaswarmy and Henry, 2005). Aubert et al. (Aubert et al, 2003) have
developed a framework for the completeness of outsourcing contracts and associate costs in order to minimize
risks. They have conducted an empirical study in order to measure different levels of outsourcing contract.

Other researchers have conducted systematic literature review on GSD/ global software engineering. A
systematic review was recently conducted at Sweden aiming to gauge the current state-of-the-art in the field of
global software engineering (Smite et al, 2010). The review results conclude that ‘the majority of the studies
represent problem-oriented reports focusing on different aspects of GSE management rather than in-depth
analysis of solutions for example in terms of useful practices or techniques’ (Smite et al, 2010). Costa et al.,
(2010) have identified models and tools for supporting the GSD through a systematic literature review and found
that since 2000 the number of studies on GSD has significantly increased. However, they found that only few
tools have been developed in this area. Hossain et al., (2009) have conducted a systematic literature review that
reports the use of Scrum practices in GSD projects. In another study different challenges in GSD and their
proposed solutions have been discussed (Jiménez et al, 2009). In another recent study challenges relating to GSD
as well as their mitigation strategies were identified (Jabangwe and Nurdiani, 2010). From the systematic literature
review a total of 48 challenges and 42 mitigation strategies were identified. However, Jabangwe and Nurdiani (2010)
have concluded that more empirical research still needed in the domain of GSD in order to identify the challenges and
mitigation strategies.

The work in this paper complements work previously done in these studies. However, despite the increasing
importance and need for empirically tested body of knowledge on different aspects of GSD, little empirical
research has been carried out in order to determine which barriers have a significant influence on software
outsourcing clients in the selection process of offshore software development outsourcing vendors. The
knowledge about these barriers will contribute in improving the readiness of offshore software development
vendors as vendor organisations will try to address the barriers that have a negative impact on client
organisations. In addition, understanding the GSD barriers will provide advice to GSD practitioners on what
barriers to address when developing GSD strategies. Research in this area is expected to provide useful
information for outsourcing vendor organisations.

In this paper we present an exploratory study in which a SLR is conducted in order to identify which barriers
have a negative impact on the software development outsourcing clients in the selection of offshore software
development outsourcing vendors. A good understanding of the issues involved in the selection of outsourcing
vendors is expected to help vendor organisations to address these issues in order to compete internationally for
attracting outsourced software development projects.



3. RESEARCH METHODOLOGY

A Systematic Literature Review (SLR) process (Kitchenham and Charters, 2007) as the main approach for data
collection because SLR is a defined and methodical way of identifying, assessing and analysing published
primary studies in order to investigate a specific research question. Systematic reviews differ from ordinary
literature surveys in being formally planned and methodically executed. In finding, evaluating and summarising
all available evidence on a specific research question, a systematic review may provide a greater level of validity
in its findings than might be possible in any one of the studies surveyed in the systematic review.
A systematic review protocol was written to describe the plan for the review, and this protocol is described in
detail in a technical report (Khan and Niazi, 2008). The major steps in our methodology are:

e Constructing search terms.

e Determine the search strategy then perform the search for relevant studies.

e Perform the study selection process.

* Apply study quality assessment.

e Extract data and analyse the extracted data.

Details on the course of these steps are described in the following subsections.

3.1 Constructing search term

The following details of the population, intervention and outcomes have formed the basis for the construction of
suitable search terms.

Population: software outsourcing vendors’ organisations and software outsourcing clients

Intervention: factors, characteristics, barriers

Outcomes of relevance: Negative impact on clients in the selection process of vendors, capabilities of
outsourcing vendors.

Experimental Design: Empirical studies, theoretical studies, case studies, experts’ opinions.

An example of the Research Question containing the above details is:

RQ1:

[What barriers] INTERVENTION

[Software outsourcing clients] POPULATION

[Negative impact] OUTCOMES OF RELEVANCE

The experimental design is not included in the research questions as we are open to the types of study and due to
the fact that there do not appear to be standard study approaches in the area of software development outsourcing.

3.2. Search Strategy, and Search

The search strategy for the SLR is a plan to:
a. Construct search terms by identifying population, intervention and outcome
b. Find the alternative spellings and synonyms
c.~ Verify the key words in any relevant paper
d. Use Boolean Operators

Results for a)

Software outsourcing, vendors, barriers, vendor selection process, negative impact on client, vendor’s selection
process

Results for b)



Software outsourcing: (“software outsourcing” OR “information systems outsourcing” OR “information
technology outsourcing” OR “IS outsourcing” OR “IT outsourcing” OR “CBIS outsourcing” OR ‘“‘computer-
based information systems outsourcing” OR “software facility management” OR “‘software contracting-out™)

Barriers: (barriers OR barrier OR obstacles OR hurdles OR risks OR “risk analysis” OR “critical factors™)

Selection process: (“selection process” OR “selection criteria” OR “recruitment procedure” OR choosing OR
methodology OR “analyzing vendor’s capability” OR assessment OR “evaluation process” OR agreement OR
contracting OR alliance OR co-ordination OR “outsourcing relationship’)

Vendor(s): (vendors OR vendor OR service-provider OR dealer OR trader OR marketer OR seller OR
developer)

Clients: (clients OR client OR outsourcer OR buyer OR customer OR purchaser OR user OR consumer OR
shopper)

Undermine: (undermine OR damage OR challenge OR risk)

Negative impact: (“negative impact” OR “relationship failure” OR “poor results” OR dissatisfaction OR
disappointment OR displeasure OR disagreement OR “bad effect” OR “lack of trust” OR unconfident OR
rejection OR “uncertain decision” OR conflict OR uncertainties)

Results for ¢)
IS/IT outsourcing, vendor selection criteria, motivators, risk ‘analysis, outsourcing alliance, vendor screening

Results for d)

("software outsourcing" OR "information systems outsourcing" OR "information technology outsourcing" OR
"IS outsourcing” OR "IT outsourcing" OR_"CBIS outsourcing" OR "computer-based information systems
outsourcing”" OR "software facility management" OR "software contracting-out") AND

((barriers OR barrier OR obstacles OR hurdles OR risks OR "risk analysis" OR "critical factors") OR

("selection process" OR "selection criteria" OR "recruitment procedure” OR choosing OR methodology OR
"analyzing vendor’s capability” OR assessment OR "evaluation process" OR agreement OR contracting OR
alliance OR co-ordination OR"outsourcing relationship") OR

(vendor OR vendors OR service-provider OR dealer OR trader OR marketer OR seller OR developer) OR
(Clients OR client OR outsourcer OR buyer OR customer OR purchaser OR user OR consumer OR shopper) OR
(Undermine OR 'damage OR challenge OR challenges OR risk) OR

("negative impact" OR '"relationship failure" OR "poor results" OR dissatisfaction OR disappointment OR
displeasure OR disagreement OR "bad effect” OR "lack of trust" OR unconfident OR rejection OR "uncertain
decision" OR conflict OR uncertainties))

An initial scoping study was conducted to determine the resources to be searched, and the search terms to use for
each resource. In this scoping study a trial search was conducted using the following search string on CiteSeer
digital library:

("software outsourcing” OR “IT outsourcing” OR “IS/IT”) AND ("vendor" OR "selection criteria" OR
"readiness" OR "client" OR "factors" OR "barriers" OR "models").

The information retrieved through this search string was used as a guide for the development and validation of
the major search terms. The scoping study identified an initial list of resources, and an initial uniform search
term. These were incrementally modified during the scoping study. Different resources required different syntax
for the search terms. In the scoping study, some papers that were already known to be relevant were used to



check the validity of the search terms. The resources searched in the scoping study included databases, specific
journals, and conference proceedings. The final list of sources searched, their search terms, and the number of
publications found for each resource are listed in Table 1. The search term mentioned in section 3.2(d) was used
for most of the databases during the literature search. However, Google scholar and CiteSeer have the limitation
on the size of search string, due to which this search string was broken into smaller substrings as mentioned
below.

Search string 1

(“software outsourcing” OR “information systems outsourcing” OR “information technology outsourcing” OR
“IS outsourcing” OR “IT outsourcing” OR “CBIS outsourcing” OR “computer-based information systems
outsourcing” OR “software facility management” OR “software contracting-out”) AND

(barriers OR barrier OR obstacles OR hurdles OR risks OR “risk analysis” OR “critical factors™)
Search string 2

(“software outsourcing” OR “information systems outsourcing” OR “information technology outsourcing” OR
“IS outsourcing” OR “IT outsourcing” OR “CBIS outsourcing” OR “computer-based information systems
outsourcing” OR “software facility management” OR “software contracting-out”) AND

((undermine OR damage OR challenge OR risk) OR (“negative impact” OR “relationship failure” OR “poor
results” OR dissatisfaction OR disappointment OR displeasure OR disagreement OR “bad effect” OR “lack of
trust” OR unconfident OR rejection OR “uncertain decision” OR conflict OR uncertainties))

Search string 3

(“software outsourcing” OR “information systems outsourcing” OR “information technology outsourcing” OR
“IS outsourcing” OR “IT outsourcing” OR “CBIS outsourcing” OR “computer-based information systems
outsourcing” OR “software facility management” OR “software contracting-out”) AND

(“selection process” OR “selection criteria” OR “recruitment procedure” OR choosing OR methodology OR
“analyzing vendor’s capability”, assessment, “evaluation process” OR agreement OR contracting OR alliance OR
coordination OR “outsourcing relationship™)

Search string 4

(“software outsourcing” OR “information systems outsourcing” OR “information technology outsourcing” OR
“IS outsourcing” OR “IT outsourcing” OR “CBIS outsourcing” OR “computer-based information systems
outsourcing” OR “software facility management” OR “‘software contracting-out”) AND

(clients OR client OR outsourcer OR buyer OR customer OR purchaser OR user OR consumer OR shopper)

Table 1. Data sources

Resource Total Results found | Primary selection Final selection
IEEExplore 468 155 26
ACM 195 58 30
Science Direct 567 58 21
Google Scholar 54 32 13
CiteSeer 16 16 08
Total 1300 319 98




3.3. Publication Selection

3.3.1 Inclusion Criteria

The following criteria were used to determine which piece of literature (papers, technical reports, etc.) found by
the search term will be used for the data extraction.

e Studies that describe vendor’s capabilities for software outsourcing.

e Studies that describe the barriers that have a negative impact on the software development outsourcing
clients in the selection of offshore software development outsourcing vendors.

e Studies that describe the relationship between software outsourcer and vendor.
e Studies that describe de-motivation in software outsourcing.

3.3.2 Exclusion Criteria

The following criteria were used to determine which piece of literature found by the search term will be
excluded.

e Studies that are not relevant to the research questions.
e Studies that do not describe software outsourcing vendor or client.
¢ Studies that do not describe barriers in software outsourcing vendor selection process.

3.3.3 Selecting Primary Sources

The planned selection process had two parts: an initial selection from the search results of papers that could
plausibly satisfy the selection criteria, based on a reading of the title and abstract of the papers; followed by a
final selection from the initially selected list of papers that satisfy the selection criteria, based on a reading of the
entire papers. The selection process was performed by a primary reviewer. However, in order to reduce the
primary reviewer’s bias the inter-rater reliability test was performed in which a secondary reviewer confirmed the
primary reviewer results by randomly selecting the set of primary sources (i.e. 5 articles). We have identified 98
papers as shown in Table 1 and Appendix A.

3.4. Publication Quality Assessment
The measurement of quality was performed after final selection of publications. The quality of publications was
assessed in parallel at the time of data extraction. The quality checklist contained the following questions:

e s it clear how the vendor screening was performed?

e s it clear how the barriers in the selection of software outsourcing vendor were identified?

Each of the above factors. were marked as ‘YES’ or ‘NO’ or ‘NA’. The results of the quality assessment study
were used to limit the selection of publications. After applying the quality assessment criterion, all of the 98
papers were included in the final list.

We also believe that the selected publications are reliable as they have gone through external reviews that
ascertain that these publications have sufficient quality to be included in this study.

3.5. Data Extraction

The review was undertaken by a single researcher, who was alone responsible for the data extraction. A
secondary reviewer was approached for guidance in case of an issue regarding the data extraction.

The inter-rater reliability test was performed after the data extraction process by the primary reviewer. The
secondary reviewer selected 5 publications randomly from the list of publication already chosen by the primary
reviewer. The secondary reviewer independently extracted the data from the randomly selected publication. The
results were compared with the results produced by the primary reviewer and no differences were found.



From each paper we extracted a list of quotes, where each quote described a list of barriers that have a negative
impact on software outsourcing clients in the selection process of offshore software development outsourcing
vendors.

The following data was extracted from each publication: Date of review, Title, Authors, Reference, Database,
Critical Barriers, Study Strategy (interview, case study, report, survey etc), Target Population, Sample
Population, Publication Quality Description, Organisation Type (software house, university, research institute
etc), Company size (small, medium, large), Country/Location of the Analysis and Year.

3.6. Data Synthesis

Both primary reviewer and secondary reviewer performed the data synthesis. At the end of the Data Extraction
phase described in Section 3.5, a list of barriers was identified from the sample of 98 papers. The primary
researcher reviewed these in order to derive a list of categories to classify these barriers. Initially a list of 20
categories was identified. After a careful review of this list some of the categories were merged together giving a
final list of 16 barriers shown in Table 2.

4. RESULT

4.1. Barriers Identified through Systematic Literature Review

In order to answer RQ1, Table 2 shows the list of barriers identified through the SLR. ‘Language and cultural
barriers’ (56%) is the most common barrier identified in our study. Over the last decade, many firms in the USA
and UK have outsourced software development projects to other countries such as India, China, Russia and
Malaysia where English is not the first language (Kobitzsch ez al, 2001). In addition these countries have
different culture as compared to the UK and USA. Various studies have described the impact of language and
cultural differences on outsourcing business:

¢ In a study conducted in the UK and India, Sahay et al (Sahay ef al, 2003) discussed different problems
related to transfer of UK culture to India. They also described the role of power and control during the
outsourcing business.

e In another study (Nicholson and.Sahay, 2001) some political and cultural issues in the globalisation of
software development have been examined.

Our results indicate that ‘country instability’ (51%) has a negative impact on software development outsourcing
clients. By ‘country instability’ we mean political instability, corruption, peace problems, terrorism threats and
uncertainty relating to trade and investment. Khan et al. (Khan et al, 2003) have also identified this barrier as a
critical barrier in their study in India: “instability of the political situation could act as a discouragement for the
foreign investors to offshore outsourcing in India. Time to market is a very important factor in certain firms.
Therefore, if the development process gets delayed due to impeding factors like strikes or power cuts, it becomes
difficult to continue the process.”

Nearly half of the articles in our study described ‘lack of project management’ as a barrier that can have a
negative impact on outsourcing clients. In the outsourcing process an effective project management plays a vital
role as it has been a difficult task to manage the geographical distributed teams: Ofer, and Arik (2007) have found
that improving the project planning is an effective tool in dealing with high-risk projects; Sun-Jen and Wen-Ming
(2008) have reported the impact of project planning on project duration; and Linda et al. (2004) have described
the ‘lack of project planning’ as a risk to software projects.

Our results also indicate that ‘lack of technical capability’ (47%) can undermine the selection of competent
vendor organisations. Research suggests that half of the companies that have tried outsourcing have failed to
realise the anticipated results (Bradstreet, 2000). One of the reasons for software development outsourcing
failures is the difficulties in creating confidence and trust among the outsourcing companies (Ali-Babar et al,
2007; Heeks et al, 2001). We argue that addressing ‘lack of technical capability’ barrier can play a vital role in
establishing a good relationship between client and vendor organisations as this will help vendor organisations to
provide adequate technical services to client organisations. Various studies have also described the importance
of this barrier:



® A high-quality skilled workforce is the backbone of the IT industry and vendors should employ high
skilled workers with professional degrees in Computer Science, Engineering, Management and similar
fields (Nauman et al, Dec. 2004).

e Often a client organisation is eager to know the technical capability of vendor organisation (Nguyen et
al, 2006).

Forty seven percent of the articles in our study describe ‘lack of protection for intellectual property rights’ as a
barrier to outsourcing due to the fact that there is no such thing as an "international intellectual property right"
that automatically protects anybody’s work throughout the world. Every country has its own national laws in
order to protect individuals’ work against unauthorised use. However, it is always hard to implement these laws
in order to address issues relating to intellectual property rights (Khan et al, 2003). In addition, our results
indicate that issue of intellectual property rights is critical and has great impact on outsourcing clients in the
selection of outsourcing vendors.

Table 2. List of barriers

Barriers Freq (n=98) Yo
Communication gap 43 44
Country instability 50 51
Delays in delivery 22 22
Hidden costs 37 38
Incompatibility with client 10 10
Lack of Project Management 48 49
Lack of pr‘otectlon for intellectual 46 47
property rights
Lack of technical capability 46 47
Language and Cultural barriers 55 56
Lack of control over project 33 34
Poor quality of service and 4 43
system/process
Opportunistic behaviour 27 28
Poor contract management 42 43
Poor infrastructure 32 33
Poor relationship management 43 44
Strategic inflexibility 10 10

Forty four percent of the articles in our study describe ‘communication gap’ as a barrier in outsourcing business.
‘Poor relationship management’ is also one the common barriers in our study, i.e. 44%. This suggests that poor
relationship management has a negative impact on the outsourcing clients in the selection process of outsourcing
vendors. Understanding different factors in managing software development outsourcing relationships can help to
ensure the long lasting relationships between clients and vendors (Goo et al, 2007; Sabherwal, 1999a). Different
factors have been identified to effectively manage relationships between clients and vendors such as credibility,
capabilities and personal visits (Ali-Babar et al, 2007).

Forty three percent of articles in our study have cited a ‘poor quality of service and system/process’ as a barrier.
We argue that in order to compete in an international outsourcing business vendor companies need to improve the
quality of their processes and services. Indian software companies have been reported to provide high quality
software (Bhatnagar and Madon, 1997) and this is the reason that in the software export market, India is a
dominant software outsourcing provider (Terdiman and Karamouzis, 2002).

We have also identified some other barriers that have a negative impact on client organisations as shown in Table
2.



Table 3. Summary of barriers across 3 continents as identified in the SLR

Barriers Occurrence in SLR (n=98) Chi-square Test
(Linear-by-Linear
Association)
o=.05
Asia North Europe
(N=23) America (N=17) X2 |df p
(N=35)
Freq % | Freq | % Freq /)
Communication gap 08 35 12 34 10 591 600 | 1 439
Country instability 15 65 15 43 12 71 [4.126 | 1 042
Delays in delivery 06 26 03 09 05 29 | 121 | 1 728
Hidden costs 08 35 15 43 07 41 | 274 | 1 .601
Incompatibility with client 0 0 05 14 01 06 |4.241 | 1 039
Lack of Project Management 15 65 12 34 11 65 1239 | 1 122
;fg;(eftfyprri‘;ffs“on for intellectual 12 | 52| 16 146 | 08 | 47 | 247 | 1| 702
Lack of technical capability 10 44 13 37 10 59 | .002 | 1 965
Language and cultural barriers 13 57 13 37 12 71 T34 1 392
Lack of control over project 05 22 13 37 06 35 | 1.054 | 1 305
f;’;;%‘;;gzezz service and 1| 48 | 11 | 31 | 10 [ 59 | 280 | 1| .597
Opportunistic behaviour 04 17 13 37 06 35 | 177 |1 .674
Poor contract management 09 39 17 49 09 53 | 034 | 1 .854
Poor infrastructure 09 39 10 29 06 35 | 636 | 1 425
Poor relationship management 09 39 11 31 08 47 | 3906 | 1 048
Strategic inflexibility 01 04 04 11 05 29 | .803 | 1 370

4.2. Comparison of the barriers across various continents

Our results show the number of articles reporting studies related to different continents. Due to space limitation,
in this paper-we have only compared the barriers identified in three continents, i.e. Asia, North America and
Europe. Our aim is to find whether these barriers differ from continent to continent. We suggest that
understanding the similarities and differences in these barriers can contribute to the body of knowledge of
software development outsourcing. This is because articles from different continents consider that barriers having
some impact on client organisations should be taken very seriously by the vendor organisations in that continent.
As the data was of ordinal nature the linear by linear association chi-square test was used in order to find
significant differences between barriers identified in three continents. The linear by linear association test is
preferred when testing the significant difference between ordinal variables because it is more powerful than
Pearson chi-square test (Martin, 2000).

Comparison of the barriers identified in three continents indicates that there are more similarities than differences
between the barriers. We have found only three significant differences between the three continents as shown in
Table 3. Our findings show that ‘country instability’ (65%, 43% and 71%), ‘lack of protection for intellectual
property rights’ (52%, 46% and 47%), and ‘poor contract management’ (39%, 49% and 53%) are the most



common barriers in all three continents. ‘Lack of project management’, ‘lack of technical capability’, ‘language
and cultural barriers’, ‘poor quality of service and system/process’, and ‘poor relationship management’ are
common barriers in Asia and Europe. Table 3 shows that clients in North America and Europe want ‘control over
project and they want to avoid outsourcing vendors who have ‘opportunistic behaviour’ in the outsourcing
business. Our results indicate that outsourcing clients in North America (43%) and Europe (59%) have problems
with ‘hidden cost’ during outsourcing business. ‘Communication gap’ is common in Europe (59%). Due to
different cultures and languages in outsourcing business it is quite possible that a message is misunderstood by
one or more of the outsourcing parties. In addition due to the geographical distributed teams in outsourcing
business, face-to-face communication is not possible where one can clarify any misunderstanding. In the
outsourcing processes the common methods for communications are email, phone and fax: However, in this
modern age video conferencing is also emerging as a common communication tool.

These findings indicate that outsourcing clients are aware of the barriers that can undermine the whole
outsourcing process. The purpose of this study is to explore different barriers that-have a negative impact on
outsourcing clients in the selection of outsourcing vendors. However, it is important to determine the reasons of
why these barriers are commonly cited by the client organisations in Asia, Europe and North America. We
encourage independent studies on this topic.

4.3. Barriers in small, medium and large sized organisations

Our sample size is 98 papers, however, only 44 papers have mentioned the organisation size as shown in Table 4.
Using the organisation size definition provided by the Australian Bureau of Statistics (Trewin and D, 2002), we
divided papers of these organisations into three categories: SMALL (0 to => 19 employees), MEDIUM (20 to =>
199 employees), and LARGE (200+ employees).

Our results indicate that out of 16 barriers, 15 barriers have been reported in the small-sized organisations. The
remaining one barrier has zero frequency for small organisations. Amongst these 15 barriers, 6 barriers have been
cited in >=50% of the articles. These 6 barriers are ‘language and cultural barriers’ — 64%, ‘poor contract
management’ — 57% ‘communication gap’ = 50%, ‘lack of project management’ — 50%, ‘lack of protection for
intellectual property rights’ — 50%, ‘poor quality of service and system/process’ — 50%. It is worth noting that the
barrier, ‘language and cultural barriers’ has the highest percentages (64%) for smaller organisations.

For medium-sized vendor organisations we found 15 barriers in the literature. Ten barriers have been identified
in >=50% of the articles. The barriers ‘country instability’, ‘lack of protection for intellectual property rights’,
and ‘language and cultural barriers’ have the highest percentage (89%) of occurrence in the medium-sized
organisations. ‘Lack of project management’ and ‘lack of technical capability’ both are the 2™ most important
barriers for medium-sized vendor organisations having 67% of occurrences in the literature. Other barriers such
as ‘communication” gap’, ‘hidden costs’, ‘lack of control over project’, ‘poor infrastructure’ and ‘poor
relationship management’ are having 56% of occurrences in the literature.

For larger vendor organisations we found 16 barriers in the literature. Four barriers have been cited in >=50% of
the articles. The barrier ‘lack of technical capability’ has the highest percentage (62%) of occurrence for large
sized software development outsourcing vendors. Other barriers such as ‘language and cultural barriers’, ‘poor
quality of service and system/process’ and ‘poor relationship management’ have 52% of occurrences in the
literature for large-sized vendor organisations.

We did not find any significant differences amongst the barriers based on company size. However, we found
varying occurrences of various barriers across small, and medium and large-sized organisations as shown in
Table 4. The barrier ‘lack of protection for intellectual property rights’ has raised from 50% to 89% across small
and medium-sized organisations. However, it drops down to 33% for large-sized organisation. This may be due
to the fact that small organisations have difficulties in establishing patent and best practices for the privacy of



clients. This barrier is less frequent for large organisations. This may be due to the fact that large organisations
have already established best practices for the protection for intellectual property rights.

Table 4. Distribution of barriers based on company size

Company Size Chi-square Test
Small Medium Large (Linear-by-Linear
Barriers (n=14) (n=9) (n=21) Association)
a=.05
Freq | % | Freq | % | Freq % X2 df p

Communication gap 7 50 5 56 8 38 554 1 457
Country instability 6 43 8 89 9 43 050 | 1 .823
Delays in delivery 5 36 2 22 5 24 530 1 467
Hidden costs 4 29 5 56 6 29 .019 1 .890
Incompatibility with client 0 0 1 11 3 14 1.950 | 1 163
Lack of Project Management 7 50 6 67 10 48 .050 1 .823
I%f(f;‘e;’tfyprrizt;fs“on for intellectual 7 |s0| 8 |8 | 7 | 33 | 14131 235
Lack of technical capability 5 36 6 67 13 62 2.034 | 1 154
Language and cultural barriers 9 64 8 89 11 52 751 1 386
Lack of control over project 4 29 5 56 5 24 .200 1 .655
l;;;;?}‘/ﬁgzezg service and 7 |50 4 |44 | 11 | 52 | 029 [ 1| 865
Opportunistic behaviour 3 21 3 33 8 38 1.022 | 1 312
Poor contract management 8 57 2 22 8 38 978 1 323
Poor infrastructure 3 21 5 56 7 33 334 1 563
Poor relationship management 4 29 5 56 11 52 1.696 | 1 193
Strategic inflexibility 1 7 0 0 1 5 .067 1 795

4.4. Barriers Based on Study Strategies

We have grouped the papers found through SLR into seven study strategies, which are commonly used in the
empirical software engineering, as shown in Table 5. These study strategies are case studies, experience reports,
interviews, literature reviews, questionnaire surveys, systematic literature review (SLR) and other. By ‘other’ we
mean analysis of archival performance data, focus group sessions, workshops, Delphi study, a quasi field
experiment, analytical hierarchy process), and action research, an economic procedure Discrete Choice Analysis
(DCA) for quantifying the relative weights of the attributes. These seven study strategies were initially identified
by the primary reviewer during the data extraction process. However, secondary reviewer has validated these
study strategies using the inter-rater reliability test discussed in Section 3.3.3.

We have identified various barriers based on the distribution of papers across these seven study strategies. Our
results indicate that all of the 16 barriers have been reported in the literature relating to case studies, literature
reviews and other. Amongst these 16 barriers, 5 barriers in the case studies, 7 barriers in the literature reviews
and 10 barriers in other have been cited in >=50% of the articles. ‘Language and cultural barriers’ is the
frequently cited (69%) barrier in the case studies, ‘country instability’ and ‘lack of protection for intellectual
property rights’ are the frequently cited (71%) barriers in literature reviews, and ‘communication gap’, ‘hidden



costs’, ‘lack of project management’ and ‘lack of technical capability’ are the frequently cited barriers (60%) in
the other.

In the articles relating to interviews, surveys and experience reports study strategies, 15 barriers have been
reported. Amongst these 15 barriers, 3 barriers in the interviews, 2 barriers in the surveys and 2 barriers in
experience reports have been cited in >=50% of the articles.

The SLR study strategies is presented with zero sample size (n=0) in Table 5.This means that in our study we did
not find any article depicting systematic literature review process. These findings confirm the novelty of our
research strategy in this specific domain.

We have used Linear-by-Linear Chi-Square test for the identification of significance’difference amongst the
various barriers across various study strategies. We have identified only four significant differences for the
barriers ‘delays in delivery’, ‘language and cultural barriers’, ‘lack of control over project’, and ‘poor contract
management’.

Table 5. Distribution of barriers based on study strategies

Study Strategies Chi-square Test

Case | Experience ) Literature (Linear-by-Linear

Barriers Studies | Reports In(ter_vl“;’;’vs Reviews ?uivf Sy)s (S]:lé) (Oihl‘g) Association)
(0=26) | (n=15) = m=21) | = R o=.05

Freq Freq Freq Freq Freq Freq | Freq X2 df P
Communication gap 13 7 6 8 3 0 6 347 1 .556
Country instability 16 6 3 15 5 0 .308 1 .579
Delays in delivery 8 3 5 5 0 0 1 3.802 1 051
Hidden costs 8 5 3 10 5 0 6 2.311 1 128
Incompatibility with |, 1 2 1 2 0 2 | .940 1| 332
client
Lack of Project 14 7 4 13 4 0 6 |.034 1| 853
Management
Lack of protection
for intellectual 6 9 5 15 6 0 5 2.436 1 .119
property rights
Lack of technical 10 4 5 13 8 0 6 |35%0 | 1 | .060
capability
Language and 18 9 8 12 3 0 5 | 4756 1 | .029
cultural barriers
Lack of control 6 4 1 10 7 0 5 |4965 | 1 | .026
over project
Poor quality of
service and 11 6 3 13 4 0 5 .084 1 772
system/process
Opportunistic 1 1 1 4 6 0 4 | .080 1| 778
behaviour
Poor contract 9 4 2 12 10 0 5 4436 | 1 | 035
management
Poor infrastructure 9 3 4 8 5 0 3 .017 1 .896
Poor relationship 15 6 7 6 6 0 3 03102 | 1 | 078
management
Strategic
inflexibility 2 0 0 4 3 0 1 1.739 1 .187




4.5. Barriers Based on Decades

Table 6 presents an analysis of barriers based on decades. The papers found through the SLR are grouped into
two decades, i.e. 1990-1999 and 2000- mid 2008. It should be noted that in the SLR no date boundaries were
imposed on the search. However, only papers across the period from 1990 till the mid of 2008 (Mid 2008 is the
completion of search phase in our SLR process) were found.

Our results indicate 15 barriers have been reported in the literature during the first decade. Amongst these 15
barriers, 2 barriers have been cited in >=50% of the articles. These frequently cited barriers are ‘poor contract
management — 61%’, and ‘lack of technical capability’ — 56%. Between 1990-1999 period, the poor contract
management has the highest frequency (61%) which means that poor contract management was the biggest
obstacle for vendors in their selection for software outsourcing project. However, this trend has been
dramatically changed with the passage of time because we find a down turn in the frequency of poor contract
management, which has been reduced to 39%% in the 2™ decade.

In the 2™ decade, 16 barriers have been reported in the literature. Amongst these 16 barriers, only 4 barriers have
been cited in >=50% of the articles. These barriers are ‘language and cultural barriers’ — 66%, ‘country
instability’ — 55%, ‘lack of project management’ — 55%, and ‘communication gap’ — 53%.

We have used Linear-by-Linear Chi-Square test for the identification of significance difference for four barriers
‘communication gap, ‘delays in delivery’, ‘lack of project management’ and ‘language and cultural barriers’ for

which the p value is less than .05.

Table 6. Analysis of CBs based on periods/decades

Chi-square Test (Linear-by-
Occurrence in SLR (N=98) Linear Association)
a=.05
Barriers Period
1990-1999 2000- mid 2008 X2 df P
(N=18) (N=80)
Freq % Freq %
Communication gap 1 6 42 53 13.016 1 000
Country instability 6 33 44 55 2.732 1 .098
Delays in delivery 0 0 22 28 6.318 1 012
Hidden costs 5 28 32 40 924 1 336
Incompatibility with client 2 11 8 10 .020 1 .889
Lack of Project Management 4 22 44 55 6.253 1 012
Ir;:(frlfe;)tfy prl;(;t}i(;tlon for intellectual 3 m 33 48 055 | 315
Lack of technical capability 10 56 36 45 .651 1 420
Language and cultural barriers 2 11 53 66 17.956 1 000
Lack of control over project 6 33 27 34 .001 1 973
f;;é;‘;sgcyei service and 6 33 | 36 45 808 1 369
Opportunistic behaviour 6 33 21 26 .366 1 .545
Poor contract management 11 61 31 39 2.970 1 .085
Poor infrastructure 5 28 27 34 236 1 .627
Poor relationship management 5 28 38 48 2.297 1 130
Strategic inflexibility 4 22 6 8 3.440 1 .064




S. Summary and discussions

This study has identified the barriers which can influence clients in the selection of offshore software outsourcing
vendors. Our research goal is to provide software outsourcing practitioners with a body of knowledge that can
help them to design and implement successful outsourcing initiatives. Barriers represent some of the key areas
where management should focus their attention in order to better design software outsourcing initiatives. In order
to decide the criticality of a barrier, we have used the following criterion:

e If a barrier is cited in the literature with a frequency percentage of >=50% then we treat that barrier as a
critical barrier (CB) in this explorative study

We have used the similar criterion in our previous research (Niazi and Ali-babar, 2008; Niazi et al, 2005; Niazi et
al, 2006). A similar criterion has also been used by other researchers (Rainer and ‘Hall; 2002). Rainer and Hall
(Rainer and Hall, 2002) have identified important factors in SPI with the criterion that if 50% or more
participants perceive that a factor has a major role in SPI efforts then that factor should be treated as having a
major impact on SPI. However, software outsourcing practitioners can define their own criteria in order to decide
the criticality of listed outsourcing barriers.

In order to address RQI1, using the above criterion we have identified the 2 barriers in the literature that are
generally considered critical in the selection of software development outsourcing vendors. These CBs are:
language and cultural barriers, and country instability. However, other barriers which have the frequency
percentage >=30, are also important and need to be avoided by the vendors in order to win outsourcing projects.
These barriers are: lack of project management, lack of protection for intellectual property rights, lack of
technical capability, communication gap, poor< relationship management, poor quality of service and
system/process, poor contract management, hidden costs, lack of control over project and poor infrastructure.

In order to address RQ2, we have identified:

¢ No common CBs in all continents:

¢ Country instability, language and cultural barriers and lack of project management are critical in Asia and
Europe.

¢ Lack of protection for intellectual property rights is critical in Asia only.

¢ Communication gap, lack of technical capability, poor quality of service and system/process and poor
contract management are critical in Europe only.

Comparison of the barriers identified in three continents indicates that there are more similarities than differences
between the barriers. Table 3 shows that 15 barriers are cited in Asia, 16 barriers in North America and 16
barriers in Europe. We have found only three significant differences between the three continents (i.e. country
instability, incompatibility with client and poor relationship management).

For RQ3, using the criterion for CBs, we have identified:

e We identified 6, 10 and 4 CBs for small, medium and large-sized organisations respectively. By
comparing these CBs we identified only one common barrier in three types of organisations which is
‘language and cultural barriers’. This means that this barrier should be taken seriously by vendor
organisations.

¢ Communication gap, lack of project management and lack of protection for intellectual property rights
are critical in small and medium sized organisations.



Poor quality of service and system/process is critical for small and large sized organisations.

Lack of technical capability and poor relationship management are critical for medium and large sized
organisations.

Poor contract management is critical in small sized organisations only.

Country instability, hidden costs, lack of control over project and poor infrastructure are critical in
medium sized organisations only.

The summary of our findings for RQ3 is given in Table 7.

Table 7. Distribution of CBs across various companies

Company Size No. of Barriers No. of Critical Barriers
(cited in>=50% of the articles)

We have identified the following 6 barriers:
e Language and cultural barriers
e Poor contract management
Small (n=14) 15 e  Communication gap
e  Lack of Project Management
e  Lack of protection for intellectual property rights
e  Poor quality of service and system/process

We have identified the following 10 barriers:
Country instability

Lack of protection for intellectual property rights
Language and cultural barriers

Lack of Project Management
Medium (n=9) 15 e Lack of technical capability

e  Communication gap

e  Hidden costs

e  Lack of control over project

®  Poor infrastructure

e Poor relationship management

We have identified the following 4 barriers:

e  Lack of technical capability

Large (n=21) 16 e Language and cultural barriers

e  Poor quality of service and system/process
e Poor relationship management

RQ4 relates to different study strategies used in the literature. For RQ4, using the criterion for CBs, we have
identified:

‘Language and cultural barriers’ is critical in case studies, experience report, interviews, literature
reviews and other.

‘Communication gap’ is critical in case studies, interviews, literature reviews, and other.

‘Country instability’ is critical in case studies, literature reviews, and other.

‘Poor relationship management’ is critical in case studies and interviews.

‘Lack of Project Management’ is critical in case studies, literature reviews, and other.

‘Lack of protection for intellectual property rights’ is critical in experience report, literature reviews and
other.

‘Lack of technical capability’ is critical in literature reviews, surveys and other.

‘Poor contract management’ is critical in literature reviews, surveys and other.

‘Poor quality of service and system/process’ is critical in literature reviews and other.




e ‘Hidden costs’ is critical in other study strategies only.

The summary of barriers identified through SLR for various study strategies is given in Table 8.

Table 8. Distribution of CBs across various study strategies

Study Strategies

No. of Barriers

No. of Critical Barriers
(cited in >=50% of the articles)

We have identified the following 5
barriers:
e Language and cultural barriers

Case studies (n=26) 16 e Country instability
e  Poor relationship management
e  Lack of Project Management
e  Communication gap
We have identified the following 2
barriers:
Experience reports (n=15) 15 e ~Lack of protection for
intellectual property rights
e  Language and cultural barriers
We have identified the following 3
barriers:
Interviews (n=11) 15 e  Language and cultural barriers
e Poor relationship management
e  Communication gap
We have identified the following 7
barriers:
e  Country instability
e Lack of protection for
intellectual property rights
Literature reviews (n=21) 16 e Lack of Project Management
e  Lack of technical capability
e Poor quality of service and
system/process
e Language and cultural barriers
e Poor contract management
We have identified the following 2
barriers:
Surveys (n=15) 15 e Poor contract management
e Lack of technical capability
SLR (n=0) 0 0
We have identified the following 10
barriers:
e  Communication gap
e  Hidden costs
e  Lack of Project Management
e Lack of technical capability
Other (n=10) 16 ¢ Country instability

e Lack of protection for
intellectual property rights

e Language and cultural barriers

e Lack of control over project

e Poor quality of service and
system/process

e Poor contract management




The last research question is about barriers in two decades. For RQS5, using the criterion for CBs, we have
identified:

¢ No CBs which are common in both decades.

e Poor contract management and lack of technical capability are critical in 1990-1999.

e Language and cultural barriers, country instability, lack of project management and communication gap
are critical in 2000- mid 2008.

The summary of barriers identified through SLR for various decades is given in Table 9.

Table 9. Distribution of CBs across decades/periods

Period/Decade No. of Barriers No. of Critical Barriers

(cited in >=50% of the articles)

Decadel (1990-1999) We have identified the following 2 barriers:
15 ®  Poor contract management
(n=18) e  Lack of technical capability
We have identified the following 4 barriers:
Decade2 (2000- mid 2008) e Language and cultural barriers
16 e Country instability
(n=80) e Lack of Project Management
L]

Communication gap

Comparing critical barriers (CBs) across two decades, mentioned in Tables 6 and 9, we find more differences
than similarities. This indicates a divergence in the trend towards critical barriers across the two periods.
However, our results indicate a substantial difference in the sample size of the two decades. The sample size for
decade2 is 80 which is almost four times greater than the sample size of articles identified for decadel. One
possible reason may be due to the boom in software development outsourcing activities in the decade2 which
caught the attention of academics and researchers. These results complement the findings of other researchers
regarding the growth in software outsourcing industry with respect to time. “Despite the current economic
downturn, the offshore outsourcing market is expanding to offer both a bigger choice of locations and a wide
range of services” (Kobayashi-Hillary, 2009). The results also reveal the variation in the occurrences of barriers
across the two specified periods. Although the Linear-by-Linear Chi-Square test reveals a significant difference
for four barriers ‘communication gap, ‘delays in delivery’, ‘lack of project management’ and ‘language and
cultural barriers’ for which the p value is less than .05. However, we observe the rise and fall in occurrences of
various barriers across the two periods. The results presented in the table 6 confirm an increase in occurrences of
11 barriers from 1990-1999 to 2000- mid 2008 as mentioned below:

‘Hidden costs’ rises from 28% to 40%.

‘Country instability’ rises from 33% to 55%.

‘Communication gap’ rises from 6% to 53%.

‘Delays in delivery’ rises from 0% to 28%.

‘Lack of Project Management’ rises from 22% to 55%.
‘Language and cultural barriers’ rises from 11% to 66%.

‘Poor relationship management’ rises from 28% to 48%.

‘Lack of protection for intellectual property rights’ rises from 44% to 48%.
‘Lack of control over project’ rises from 33% to 34%.

‘Poor quality of service and system/process’ from 33% to 45%.
‘Poor infrastructure’ from 28% to 34%.

There is a downturn percentage for the rest of barriers across the two decades mentioned in the Table 6. ‘Poor
contract management’ and ‘lack of technical capability’ dropped from 61% to 39% and 56% to 45% respectively.



This indicates that these barriers are no longer considered as critical for clients in vendor’s selection during the
second decade. To find the reason why ‘poor contract management’ and ‘lack of technical capability’ are not
critical during the second decade, one possible reason may be that these two barriers have been replaced by “poor
relationship management’ and ‘poor quality of service and system/process’ because we find an increase in their
occurrences as mentioned in Table 6. Moreover quality products can be produced due to strong technical and
skilled human resources. In general our results indicate that ‘poor contract management’ and ‘lack of technical
capability’ are no longer the critical barriers for clients in the selection of vendors for outsourcing their software
development projects. However, the rise in other barriers mentioned in Table 6 shows that the trend towards
software outsourcing has been changed with the passage of time. Vendors need to address these newly emerged
challenges seriously to gain clients’ favour in software development outsourcing projects.

6. LIMITATIONS

How valid are our findings of barriers in the selection process of offshore software development outsourcing
vendors? One possible threat to internal validity is that for any specific article, their reported barriers may not
have in fact described underlying reason. We have not been able to independently control this threat. The authors
of these studies were not supposed to report the original reasons why these barriers were considered during the
selection of vendors. It is also possible that in some studies there may have been a tendency for particular kinds
of barriers to be reported. Many of the contributing studies were self-reported experience reports, case studies
and empirical studies which may be subject to publication bias.

During the data extraction phase we found several papers lacking sufficient details regarding company size, i.e.
in our sample of 98 papers only 44 paper have provided details of the company size. Due to this limitation we
were unable to give full picture of our entire 98 sample in the analysis relating to company size. With the
increasing number of papers in software outsourcing, our SLR process may have missed out some relevant
papers. However, like other researchers of SLR this is not a systematic omission (Hossain et al, 2009).

How safe is it to generalise these findings? Our sample contains many articles from many countries (Table 3).
Our findings are not based on studies® that used a random sample of software-developing outsourcing
organisations in the world. However; in the investigation of our research questions, our study is the most
comprehensive to date. The issue of generalising these findings can also be considered by comparing our findings
with results from other related studies, as discussed in result sections. We found many similarities in our findings
and findings by other people, and this provides some support for generalisation.

During the selection of primary studies and data extraction we have performed the inter-rater reliability tests in
order to reduce the researcher’s bias. However, it was not possible to check each and every paper by the
secondary reviewer.

Due to limited resources we are unable to claim that we have used all the available digital libraries such as
Scopus etc. However, the digital libraries used are enough to generalise the findings in our study.

7. CONCLUSION AND FUTURE WORK

Our findings indicate that ‘language and cultural barriers’, ‘country instability’, ‘lack of project management’,
‘lack of protection for intellectual property rights’ and ‘lack of technical capability’ have a negative impact on
software development outsourcing clients in the selection of software development outsourcing vendors. We
suggest that outsourcing vendors should focus on these barriers in order to have a positive impact on outsourcing
clients and to win outsourcing contracts. We have also compared these identified barriers across the reported
datasets for the continents of Asia, Europe and North America and found that there are more similarities than
differences between the barriers. However, we did not identify any common barrier in three continents. We have
also identified only one common barrier in three types of organisations (i.e. small, medium and large) which is
‘language and cultural barriers’.



Our objective is to provide software development outsourcing vendors with a body of knowledge that can help
them to design and implement successful outsourcing initiatives. We suggest that the outsourcing vendors should
focus in general on the frequently cited barriers identified in Table 2 (RQ1). Vendors who are involved in
outsourcing from different continents, should focus on the frequently cited barriers identified in Table 3 (RQ2). If
vendors are doing outsourcing with different types of organisations (Small, Medium and Large) then they should
focus on the frequently cited barriers identified in Table 4 (RQ3). In case vendors want to know the outsourcing
barriers in different decades, they can use Table 6 (RQ5).

We encourage independent studies on this topic. This will increase confidence in our findings and also track
changes in attitudes to offshore outsourcing over time. From the findings of this study, we have identified the
following goals that we plan to follow in future:

e Validate these barriers using empirical studies with software outsourcing practitioners.
e Conduct empirical studies to determine how to address these barriers which have been frequently cited in
our study.
e It is also important to determine the reasons of why some barriers are not critical for client organisations
in Asia, Europe and North America and/or small, medium and large sized organisations.
Our ultimate aim is to develop a Software Outsourcing Vendors Readiness Model (SOVRM) as shown in Figure
1. This paper contributes to only one component of the SOVRM, i.e. the identification of the barriers. The
eventual outcome of the research is the development of SOVRM to assist offshore outsourcing vendors in
assessing their readiness for software development outsourcing activities. SOVRM will also assist in improving
software development outsourcing processes. The SOVRM proposed will bring together and advance the work
that has been undertaken on frameworks and models for outsourcing. Our contribution to improving software
development outsourcing processes will provide other researchers with a firm basis on which to develop different
outsourcing processes that are based on an understanding of how and where they fit into the software
development outsourcing activities. New outsourcing practices could then be developed targeting software
development outsourcing projects.

Many research outputs end up with a model or framework which never makes it into industrial practice. We
expect our work will reduce this trend.in outsourcing by identifying a well understood and rationale outsourcing
vendors’ readiness model. Our aim is to help companies to avoid randomly implementing promising new models
and frameworks just to see them be discarded.

| 3. Identification of 5
Specify 2 CBs via SLR Rationalisation
criteria for .| Research R R and structuring -~ 6
model "] Questions > » of ‘O‘u‘tsourcmg » Evaluation
activities an
development 4. Identification of development of ;‘;‘éjfsh case
CBs via SOVRM
questionnaire

Figure 1. Activities involved in building the SOVRM



8. ACKNOWLEDGEMENTS

We are thankful to University of Malakand, Pakistan and Higher Education Commission, Pakistan for sponsoring
the PhD research studies under FDP scholarship. We extend our thanks to National University of Science and
Technology, Pakistan for facilitating/sponsoring our research activities in Pakistan. We are also thankful to all
our software engineering group members at Keele University UK, and especially to Professor Pearl Brereton, Dr
Mark Turner, Clive Jefferies and John Butcher for providing assistance in the review process.

9. REFERENCES
Ali-Babar, M., Verner, J. and Nguyen, P. 2007. Establishing and maintaining trust in software outsourcing relationships: An
empirical investigation, The Journal of Systems and Software 80 (2007). 1438—-1449.

Aubert, B., Houde, J.-F., Patry, M. and Rivard, S. 2003. Characterestics of IT Outsourcing Contracts. Proceedings of the 36th
Hawaii International Conference on System Sciences.

Beulen, E. and Ribbers, P. 2002. Managing complex IT outsourcing-partnerships. 35th Hawaii International Conference on
System Sciences.

Bhatnagar, S. C. and Madon, S. 1997. The Indian software industry: moving towards maturity, Journal of Information
Technology 12 (4). 277-288.

Bradstreet, D. 2000. Dun & Bradstreets Barometer of Global Outsourcing, Dun & Bradstreet,
http://findarticles.com/p/articles/mi mOEIN/is 2000 Feb 24/ai 59591405, September, 2007.

Bush, A. A., Tiwana, A. and Tsuji, H. 2007. An Empirical Investigation of the Drivers of Software Outsourcing Decisions in
Japanese Organizations, in press for publication, Information and Software Technology Journal

Cataldo, M., Bass, M., Herbsleb, D., J. and Bass, L. 2007. On Coordination Mechanisms in Global Software Development.
International Conference on Global Software Engineering. 71-80.

Costa, C., Cunha, C., Rocha, R., Frangca, A. C. C., Silva, F. Q. B. d. and Prikladnicki, R. 2010. Models and Tools for
Managing Distributed Software Development: A Systematic Literature Review. 14th International Conference on Evaluation
& Assessment in Software Engineering (EASE 2010), UK.

Damian, D., Izquierdo, L., Singer, J.-and Kwan, 1. 2007. Awareness in the Wild: Why Communication Breakdowns Occur.
International Conference on Global Software Engineering. 81-90.

Daniela, D., Luis, I., Janice, S. and Irwin, K. 2007. Awareness in the Wild: Why Communication Breakdowns Occur.
International Conference on Global Software Engineering. 81-90.

Goo, J., Kishore, R., Nam, K.; Rao, H., R. and Song, Y. 2007. An investigation of factors that influence the duration of IT
outsourcing relationships, Decision Support Systems 42 (4). 2107-2125.

Heeks, R., Krishna, S., Nicholson, B. and Sahay, S. 2001. Synching or Sinking: Global Software Outsourcing Relationships,
IEEE Software March/ April 2001, 54-60.

Holmstrom, H., Conchir, E. O., ;\gerfalk, P. and Fitzgerald, B. 2006. Global Software Development Challenges: A Case
Study on Temporal, Geographical and Socio-cultural Distance. International Conference on Global Software Engineering. 3-
11.

Hossain, E., Ali-Babar, M. and Hye-young, P. 2009. Using Scrum in Global Software Development: A Systematic Literature
Review. IEEE International Conference on Global Software Engineering, ICGSEQ9. Lero, Limerick, Ireland. 175-184.

Jabangwe, R. and Nurdiani, I. 2010. Global Software Development Challenges and Mitigation Strategies A Systematic
Review and Survey Results, Master Thesis, Blekinge Institute of Technology, Thesis no: MSE-2010-13.

Jiménez, M., Piattini, M. and Vizcaino, A. 2009. Challenges and Improvements in Distributed Software Development: A
Systematic Review, Advances in Software Engineering 2009 (2009).
http://www.hindawi.com/journals/ase/2009/710971.html, visited 23/08/2010.




Kakabadse, A. and Kakabadse, N. 2005. Outsourcing: Current and future trends, Thunderbird International Business Review:
Wiley InterScience 47 (2). 183-204.

Kern, T. and Willcocks, L. 2000. Exploring information technology outsourcing relationships: theory and practice, Journal of
Strategic Information Systems 9 321-350.

Khan, N., Currie, W., Weerakkody, V. and Desai, B. 2003. Evaluating Offshore IT Outsourcing in India: Supplier and
Customer Scenarios. Proceedings of the IEEE 36th Hawaii International Conference on System Sciences (HICSS'03).

Khan, S. U. and Niazi, M. 2008. Systematic Literature Review Protocol for Software Outsourcing Vendors Readiness Model
(SOVRM), Technical Report: TR/08-01, ISSN: 1353-7776, School of Computing and Maths, Keele University, UK.

Khan, S. U., Niazi, M. and Rashid, A. 2009. Critical Barriers for Offshore Software Development Outsourcing Vendors: A
Systematic Literature Review. 16th IEEE Asia-Pacific Software Engineering Conference, APSEC09. Penang, Malaysia.

Kitchenham, B. and Charters, C. 2007. Guidelines for performing Systematic Literature Reviews in Software Engineering,
Keele University and Durham University Joint Report. EBSE 2007-001,

Kobitzsch, W., Rombach, D. and Feldmann, R., L. 2001. Outsourcing in India, IEEE Software March/ April 2001 78-86.

Lago, P., Muccini, H. and Ali-Babar, M. 2008. Developing a Course on Designing Software in Globally Distributed Teams.
IEEE International Conference on Global Software Engineering, ICGSE08. 249-253.

Martin, B. 2000. An Introduction to Medical Statistics, 3rd edition. Oxford medical publications,
McLaughlin, L. 2003. An eye on India: Outsourcing debate continues., IEEE Software 20 (3). 114-117.

Narayanaswarmy, R. and Henry, R. M. 2005. Effects of culture on control mechanisms in offshore outsourced IT projects.
Proceedings of the 2005 ACM SIGMIS CPR conference on Computer personnel research. Atlanta, Georgia, USA. 139 - 145.

Nauman, A. B., Aziz, R., Ishaq, A. F. M. and Mohsin, M. Dec. 2004. An analysis of capabilities of Pakistan as an offshore IT
services outsourcing destination. Proceedings of IEEE 8th International INMIC, Multitopic Conference. 403 - 408.

Nguyen, P., Ali-baber, M. and Verner, J. 2006. Trust in software outsourcing relationships: an analysis of Vietnamese
practitioners' views. EASE. 10-19.

Niazi, M. and Ali-babar, M. 2008. De-motivators for software process improvement: An empirical investigation, Software
Process Improvement and Practice Journal (Perspectives on Global Software Development: special issue on PROFES 2007)
13 (3). 249-264.

Niazi, M., Wilson, D. and Zowghi, D. 2005. A Maturity Model for the Implementation of Software Process Improvement: An
empirical study, Journal of Systems and Software 74 (2). 155-172.

Niazi, M., Wilson, D. and Zowghi, D. 2006. Critical Success Factors for Software Process Improvement: An Empirical Study,
Software Process Improvement and Practice Journal 11 (2). 193-211.

Nicholson, B. and Sahay, S: 2001. Some political and cultural issues in the globalisation of software development: case
experience from Britain-and India, Information and Organization 11 (2001). 25-43.

Oza, N. V. 2006. An empirical evaluation of client - vendor relationships in Indian software outsourcing companies, PhD
thesis, University of Hertfordshire, UK.

Oza, N. V. and Hall, T. 2005. Difficulties in managing offshore outsourcing relationships: An empirical analysis of 18 high
maturity Indian software companies. 4th International Outsourcing Conference, Washington DC.

Oza, N. V., Hall, T., Rainer, A. and Grey, S. G. 2006. Trust in software outsourcing relationships: An empirical investigation
of Indian software companies, Information & Software Technology 48 (5). 345-354.

Rainer, A. and Hall, T. 2002. Key success factors for implementing software process improvement: a maturity-based analysis,
Journal of Systems & Software 62 (2). 71-84.

Rajkumar, T. M. and Dawley, D. L. 1997. Problems and issues in offshore development of software, Strategic sourcing of
Information Systems: Perspectives and Practices, Wiley Series in Information Systems 369-386.

Sabherwal, R. 1999a. The role of trust in outsources IS development projects, Communication of ACM 42 80-86.



Sabherwal, R. 1999b. The role of trust in outsources IS development projects,, Communication of ACM 42 80-86.

Sahay, S., Nicholson, B. and Krishna, S. 2003. Global IT outsourcing. Cambridge University Press.,
Sakthivel, S. 2007. Communication of the ACM 50 (4).

Shao, B., David, J.S. 2007. The impact of offshore outsourcing on IT workers in developed countries., Communications of the
ACM 50 (2). 89 - 94.

Smite, D., Wohlin, C., Gorschek, T. and Feldt, R. 2010. Empirical evidence in global software engineering: a systematic
review, Empirical Software Engineering 15 (1). 91-118.

Stark, J., Arlt, M. and Walker, D., H. T. 2006. Outsourcing Decisions and Models - Some Practical Considerations for Large
Organizations. International Conference on Global Software Engineering. 12-17.

Terdiman, R. and Karamouzis, F. 2002. Going Offshore to Globally Source IT Services. Technical Report. Gartner Research,

Trewin and D. 2002. Small Business in Australia: 2001. Australian Bureau of Statistics report 1321.0,

Appendix A: A list of papers

1.

2.

o

Ne)

11.
12.

13.

14.
15.

16.

17.

18.
19.

20.
21.

22.
23.

An analysis of capabilities of Pakistan as an offshore
IT services outsourcing destination

The who, what, why, where, and when of IT
outsourcing

Critical Barriers in Outsourcing: Case of Software
Industry

Evaluating offshore IT outsourcing in India: supplier
and customer Scenarios

An Analysis Framework of Factors Influencing China
Software and Information Service Offshore
Outsourcing

Selecting software subcontractors

China as a Software Outsourcing Outlet: Status,
Enabling Factors, International Impact; and Growth
Determinants

A Framework to Enable Offshore Outsourcing

IT Offshoring Risks and Governance Capabilities
Synching or sinking: global software outsourcing
relationships

Characteristics of IT outsourcing contracts

Analyzing IT outsourcing relationships as alliances
among multiple clients and vendors

Information Systems Outsourcing Vendor Selection
Based on Analytic Hierarchy Process

Managing the Risk of IT outsourcing

Agile .~ Methods handling Offshore  Software
Development Issues

Optimizing Supplier Management in Global Software
Engineering

Global software development at Siemens: experience
from nine projects

Strategic moves: outsourcing is a #1 concern

An empirical assessment of transaction risks of IT
outsourcing arrangements: an event study

Averting security missteps in outsourcing

IT Application Assessment Model for Global Software
Development

Use of Agile Methods and Practices in the Philippines
The Influence of Financialization in Information
Technology (IT) Management: Evidences from the

25.

26.
27.

28.

29.

30.

31.

32.

33.

34.

35.

36.
37.

38.

39.

40.

41.

42.

43.

Outsourcing Decision-Making Process in Brazilian
Companies

Offshore Outsourcing: Counteracting Forces and Their
Dynamic Effects

A Practical Management and Engineering Approach to
Offshore Collaboration

Engineering the Irish Software Tiger

Vendor Screening In IT Contracting With a Pilot
Project

A Study OF the Outsourcing Decision: Preliminary
Results

Critical Factors in Software Outsourcing-- A Pilot
Study

Game Theory Perspective on Client-Vendor
Relationships in Offshore Software Outsourcing
Critical Factors in Establishing and Maintaining Trust
in Software Outsourcing Relationships

Research on IT Outsourcing based on IT Systems
Management

A framework for the analysis of coordination in global
software development

The role of trust in outsourced IS development
projects

A state-transition approach to application service
provider client-vendor relationship development

IT outsourcing evolution---: past, present, and future
A two-level investigation of information systems
outsourcing

A conceptual process framework for IT-supported
international outsourcing of software production
Cultural  influences and globally  distributed
information systems development: experiences from
Chinese IT professionals

Managing risk in offshore systems development

The process of building GSO relationships: the
experience of a multinational vendor with Indian
contractors

The new world of information technology
outsourcing

Outsourcing relationship literature: an examination
and implications for future research



44.
45.
46.
47.
48.
49.
50.

51.
52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.
64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.
75.

Where does Russia fit into the global software
industry?

Information systems outsourcing

A relationship perspective on IT outsourcing

The impact of offshore outsourcing on IT workers in
developed countries

A research agenda for distributed software
development

The role of software processes and communication in
offshore software development

A concerted effort towards flourishing global software
development

A resource-based analysis of IT sourcing

Effects of culture on control mechanisms in offshore
outsourced IT projects

A risk profile of offshore-outsourced development
projects

A design of an empirical study of the applicability of
the technology acceptance model to outsourcing
decisions

Managing cross-cultural issues in global software
outsourcing

Fuzzy approach to outsourcing of information
technology services

A comparison of institutional systems affecting
software advancement in China and India: The role of
outsourcing from Japan and the United States

A longitudinal examination of partnership governance
in offshoring: A moving target

Is more IT offshoring better? An exploratory study of
western companies offshoring to South East Asia
What is the right outsourcing strategy for your
process?

Software maintenance outsourcing: - Issues < and
strategies

From application service provision to service-oriented
computing: A study of the IT outsourcing evolution
Innovation risks of strategic outsourcing

Risk mitigation in IT outsourcing strategy revisited:
longitudinal case research at LISA

Is outsourcing of. intangibles a real source of
competitive advantage?

Impact of Organizational and Contract Flexibility on
Outsourcing Contracts

Supplier selection and order lot sizing modeling: A
review

Determinants of success for application service
provider: An empirical test in small businesses
Procedural coordination and offshored software tasks:
Lessons from two case studies

Institutional factors affecting offshore business
process and information technology outsourcing

An investigation of factors that influence the duration
of IT outsourcing relationships

Information technology outsourcing in Europe and the
USA: Assessment issues

Offshoring: Dimensions and diffusion of a new
business concept

IT outsourcing: Evidence from France and Germany
Exploring  information technology outsourcing
relationships: theory and practice

76.

7.

78.

79.
80.
81.
82.
83.
84.
85.
86.

87.

88.
89.
90.

91.

92.

93.

94.

95.

96.
97.

98.

Vendor Selection Criteria and Post-Implementation
Evaluation Practices for IS/IT Outsourcing: A Case
Study of a Developing Country

Global software outsourcing: The solution to the IT
skills gap

Comparative Analysis Between the Public and Private
Sectors on the IS/IT Outsourcing Practices in a
Developing Country: A Field Study

When Subordinates Become IT Contractors: Persistent
Managerial Expectations in IT Outsourcing (2001)
IS/IT Outsourcing Practices in the Public Sector: A
Case Study of a Developing Country (2000)
Outsourcing of Software Development (2005)
Quantitative Aspects of Outsourcing Deals (2004)
Dynamics of Offshore Software Development
Success: The Outsourcers’ Perspective

Trust in Software Outsourcing Relationships: An
Analysis of Vietnamese Practitioners’ Views

Software outsourcing risk management: establishing
outsourcee evaluation item systems

Dynamic Process of Internet Companies: An Abstract
Model

Key issues in Managing a Global Software
Outsourcing relationship between a Norwegian and
Russian firm: Some Practical Implications

Global IT Outsourcing: Software Development Across
Borders

Working papers in Information Systems
CALIBRE-Co-ordination Action for Libre Software
Engineering for open development platforms for
software and services

SUPPLIER SELECTION UNDER UNCERTAINTY
Offshoring: The Big Picture

Information Systems Offshoring: Research Status
AND Issues

Critical Capabilities for Offshore Outsourcing of
Information Systems

Smarter Outsourcing An executive guide to
understanding, planning and exploiting successful
outsourcing relationships

Comparing the eSCM-SP v2 and BS 15000

Service multinationals and forward linkages with
client firms: The Case of IT Outsourcing in Argentina
and Brazil

Outsourcing, performance, and the role of e-
commerce: A dynamic perspective

24



