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ABSTRACT Application maintenance consumes a considerable amount of an organization’s time and
resources each year. Almost 60% of IT budget is spent alone on application maintenance. The reason of
offshore outsourcing of application maintenance is not only the reduction of maintenance cost but to free up
the resources and to keep the focus on core products. Offshore outsourcing is a common business strategy
that is used by companies to achieve cost savings about 20-50%. However, the decision making process
of application maintenance is a complex phenomenon. It is based on a set of influencing factors, clients’
requirements and nature of the project. Hence, the current study is aimed at the in-depth investigation of the
complex sourcing decision process of application maintenance. Accordingly, a systematic literature review is
performed to determine the influencing factors and critical success factors that will be used by the decision
makers for the evaluation of projects before making the outsourcing decisions. A total of 15 influencing
factors out of 52 selected papers were identified. Based on the defined criteria, amongst the identified factors,
only 10 factors were ranked as critical success factors, which are employees’ skills, cost, legal requirements,
infrastructure, communication, knowledge transfer, maturity level, project management, language barrier
and frequent requirements changes. Consequently, a sourcing model was proposed based on the identified
critical success factors that help the IT managers and domain experts in making appropriate outsourcing
decisions.

INDEX TERMS Application maintenance, critical success factors, influencing factors, offshoring, outsourc-
ing, outsourcing decisions.

I. INTRODUCTION
Global Software Development (GSD) makes use of globally
dispersed resources to develop software. Companies have
followed this approach for the last two decades to get cost
efficient solutions. It is a business strategy to achieve high
quality products with low cost by utilizing resources of low
wage countries as well as to access highly skilled and global
pool of resources. The idea of GSD paradigm is to collaborate
and perform a project together by software engineers and
developers from different time zones and different geograph-
ical locations with cultural diversity [1]–[3].
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In offshore outsourcing, an organization contracts out the
whole software or a portion of its application to a vendor
that is based in another country. In other words, offshore
outsourcing is a form of outsourcing where the contracted
vendor is located in another country. It is a common strategy
that companies use to achieve cost savings of about 20-50%.
The companies of leading countries such as US, UK, Japan
and Australia are getting services and act as clients. Whereas
the companies based in low wage countries like China, India,
Ireland, and Russia that provide services and act as vendors.
Outsourcing covers a range of business services, includ-
ing Information Technology (IT), financial services, logis-
tics, and management of human resources. IT outsourcing
has further sub categories such as application development,
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the management of infrastructure, application maintenance
and business process outsourcing [3]–[6].

The process of software restoring to its original posi-
tion is called software maintenance. Software maintenance
is broadly categorized as preventive, corrective, perfective
and adaptive. It deals with addressing the problems in the
operational system as well as it bridges the gap between
the system and the requirement specifications. Today, most
of the organizations’ IT budget is consumed by application
acquisition and software maintenance services. Only the cost
of softwaremaintenance is approximately 60%out of the total
IT budget. In order to reduce this high cost of application
maintenance, organizations have started to adopt the offshore
outsourcing strategy. It is a common business strategy for
quality software development and maintenance at low cost.
The strategy of offshore outsourcing is used by companies to
achieve cost savings of about 20-50% [4].

However, the decisionmaking process of applicationmain-
tenance is a complex phenomenon. It is based on a set of
influencing factors, clients’ requirements and nature of the
project. In spite of the importance of offshore outsourcing
of application maintenance and the complexity involved in
the process of outsourcing decisions; the literature shows
that very little research has been focused on the offshore
outsourcing decision of application maintenance. Especially,
scared systematic literature reviews can be seen in literature
in the domain of offshore outsourcing decisions of application
maintenance that focus on the identification of factors that
have a high impact on sourcing decisions. Thus, a compre-
hensive study is needed in order to investigate and analyze
the factors that have a high impact on the offshore outsourcing
decision of application maintenance. To address the research
gap a systematic literature review is performed in order to
provide an in-depth understanding of the outsourcing pro-
cess’s complexity by identifying a set of influencing factors.
The identified factors will help the experts, decision makers
and IT managers in making appropriate decisions that may
ensure the successful outsourcing of projects.

A. RESEARCH OBJECTIVE
The current study aims to address the complex phenomenon
of the sourcing decision regarding application maintenance.
The objective of the current paper is to identify and analyze
the factors that have high impact on offshore outsourcing
decision. In order to achieve the research objectives, a system-
atic literature review is performed. The findings of the study
are analyzed based on decades and study strategy. Moreover,
critical success factors are derived from the identified influ-
encing factors through the defined criteria and a sourcing
model is proposed that is based on the critical success factors.

The following defined questions are addressed in order to
achieve the aforementioned objectives.

RQ1: What are the influencing factors of offshore out-
sourcing decisions regarding application maintenance?

RQ2: Do the identified influencing factors vary from
decade to decade?

RQ3: How the identified influencing factors related to the
study methodology/strategy?

RQ4: What are the factors to be ranked as critical factors
amongst the influencing factors?

RQ5: How the identified critical success factors influence
offshore outsourcing decisions of application maintenance?

RQ6: How to propose a model for the offshore outsourcing
decision of application maintenance?

B. PAPER OUTLINE
The rest of the paper is arranged as follows: Section II
explains the research background, while section III, shows the
research methodology. Section IV and V present results and
analysis; and study limitation, whereas section VI, contains
conclusion and future research work.

II. STUDY BACKGROUND AND MOTIVATION
The outsourcing trend of IT has received a remarkable atten-
tion among the scholars as well as practitioners over the
last two decades. Literature review shows that there is a
vast amount of research that addressed the issues, challenges
and risks of IT outsourcing and outsourcing decisions [7].
Soliman [8] conducted research on the global outsourcing
decision from the vendor perspective of application services.
To address this issue, a set of influencing factors were iden-
tified and a framework was developed based on identified
factors. These factors are IT experts, quality of the product,
cost, cultural diversity, incentives of tax and communication
technology. Khan et al. [6] conducted the literature review as
well as a questionnaire survey that identify six critical chal-
lenges and 75 practices. Consequently, a model was proposed
based on the findings of both literature review and empirical
study. The proposed model will be used to provide solutions
for the communication issue in the GSD. Khan and Khan [9]
performed a literature review to identify challenges for the
management of offshore outsourcing contracts during the
software development. A list of 15 challenges was deter-
mined that are faced by vendor in GSD. Only 9 challenges
were ranked as critical for offshore outsourcing contract
management.

A systematic review was conducted by Khan et al. [1] to
determine critical barriers of project management for soft-
ware projects in multi sourcing environment. The study pre-
sented 23 barriers for multi-sourcing, out of which 16 were
tagged as the critical barriers for project management.
Hanifzadeh and Ravasan [10] identified 23 factors that influ-
ence the outsourcing decision of e-banking through in-depth
interviews. The findings of the study showed that 17 factors
were ranked influencing for the decision of e-banking. After
identification of the factors, a model was developed based
on the fuzzy TOPSIS for outsourcing decision. All the pre-
vious research studies, as mentioned earlier paid attention to
various issues of GSD such as contract management, vendor
selection criteria, outsourcing decisions from vendor’s per-
spective, influencing factors of multi-sourcing, factors affect-
ing project management etc.
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However, a little research has focused on exploring the off-
shore outsourcing decision of application maintenance. The
current study focuses on critical success factors of application
maintenance in order to provide assistance to IT managers
and experts in making appropriate offshore outsourcing deci-
sions.

A. STUDY MOTIVATION
The Literature review shows that a significant number of stud-
ies [11]–[18] have focused on various issues of software off-
shore outsourcing and IT outsourcing. Despite the discussion
of the study background in section II, the following paragraph
also shows the relevant research work. Khan et al. [1] dis-
cussed the critical barriers of project management in the off-
shore software in multi sourcing environment. Khan et al. [2]
presented critical success factors for offshore software devel-
opment. Rehman et al. [4] investigated the effects of appli-
cation maintenance on global delivery by identifying a set
of parameters. They adopted a case study methodology for
their research. Ilyas and Khan [11] identified success factors
of software integration in GSD. Ali et al. [12] investigated
the barriers that are important for the software outsourcing
partnership. Niazi et al. [17] conducted a systematic liter-
ature review that identifies factors regarding trust in off-
shore software partnership. Haq et al. [18] discussed issues
in global software development. The literature highlighted
a limited quantity of studies that examined offshore out-
sourcing decision of application maintenance. Snaeed [19]
discussed the different techniques and tools that are required
for software maintenance in distributed systems. Moreover,
legal issues were discussed in contract management as well as
the economics of the offshored applications. Bhatt et al. [20]
presented the results of the analysis from 127 projects. They
presented factors and their interrelationship and their influ-
ence of the activities of software maintenance.

In spite of the extreme importance of offshore outsourcing
decision’s process and its criticality, very little research has
been focused on this topic. Similarly, we did not observe any
comprehensive research study that combines both systematic
literature review and empirical study for the investigation
of offshore outsourcing decision of application maintenance.
Hence, the current study is aimed at the in-depth investigation
of the complex offshore outsourcing decision process through
a comprehensive methodology that is comprised of system-
atic literature review and empirical study. Firstly, a systematic
literature review will be conducted to identify influencing
factors and critical success factors. Following this, an empir-
ical investigation will be performed in the outsourcing indus-
try in order to get responses from the outsourcing experts
around the globe to validate the findings of the systematic
literature review. The current study will enable us to achieve
a holistic picture of offshore outsourcing decisions by identi-
fying a list of influencing factors and critical success factors
that will be used to address the complex phenomenon of the
global sourcing decisions.

III. RESEARCH METHODOLOGY
In order to explore the influencing factors of offshore out-
sourcing regarding the application maintenance, to identify
the critical success factors and to assess their impact on off-
shore outsourcing decision through a Systematic Literature
Review (SLR), the guidelines of Kitchman and Charters [21]
were followed. Other researchers [9], [22] also adopted the
same methodology to identify the critical challenges and
factors in the context of GSD. SLR is a widely accepted
methodology to analyze and thoroughly evaluate a research
problem. The available literature and published materials
are selected and analyzed to address the defined research
questions. The SLR differs from an ordinary literature review
because it follows a pre-defined study review protocol. For
the current study, a new review protocol was designed, as pre-
sented in Fig 1. The primary studies selection for perform-
ing the SLR is based on the search strings, which are con-
structed according to the defined research questions. Sim-
ilarly, the identified primary studies are analyzed based on
research defined inclusion and exclusion criteria.

FIGURE 1. Study review protocol.

The results achieved through SLR are considered less
biased, more accurate, and reliable compared to an ordinary
literature review. SLR mainly consists of three phases which
are the review planning phase, conducting phase of the review
and the reporting phase of the review [21], [23]. The fol-
lowing subsections discuss the followed protocol in order to
investigate the influential factors of outsourcing decision and
to present analyses of the critical success factors regarding
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applicationmaintenance. The detailed discussion of inclusion
and exclusion criteria for the current study is given in the
following subsections.

A. LITERATURE SEARCH
In order to perform the current SLR, a proper search process
was followed to find out published and most relevant materi-
als in the well known digital libraries. The search process of
the current SLR includes the construction of search strings,
selection of digital libraries and to make search for relevant
materials in these libraries through the developed strings. The
following subsections present the search process in detail.

B. CONSTRUCTION OF SEARCH STRINGS
In order to determine appropriate published materials from
the available literature, various search strings were devel-
oped. Firstly keywords and their alternatives were defined to
create search strings. Following this, the keywords and their
corresponding alternatives were concatenated using Boolean
operators ‘OR’ and ‘AND’.

The keywords and alternatives are [(Factors: Barriers,
challenges, issues, parameters, hurdles, problems, criti-
cal factors, important factors, influencing parameters) and
(Application maintenance offshoring: Software offshoring,
distributed software, offshore outsourcing of software, appli-
cation outsourcing, distributed systems, distributed software
development, global software development, global software
maintenance, IT outsourcing and application maintenance)].

Initially, a search string was developed by concatenating
the aforementioned keywords and alternatives, i.e. [Appli-
cation maintenance offshoring OR Software offshoring OR
distributed software OR offshore outsourcing of software
OR application outsourcing OR distributed systems OR dis-
tributed software development OR global software develop-
ment OR global software maintenance OR IT outsourcing
OR application maintenance) AND (Factors OR Barriers OR
challenges OR issues OR parameters OR hurdles OR prob-
lems OR critical factors OR important factors OR influencing
parameters].

A trial search was performed on the basis of the devel-
oped string that showed huge lists of 114631 papers and
475321 papers in IEEEXplore and ACM respectively, while
SpringerLink did not work on the same string. The trial search
was used as a guide to develop other specific strings for
the chosen libraries. We gradually, made modifications and
improvements in the search strings in order to develop the
suitable strings for each digital library and to identify rele-
vant primary studies. Since the selected digital libraries such
as IEEXplore, SpringerLink and ACM operate on different
string size and syntax, therefore, a different search string
was created for each library. The details of the results based
on these search strings are given in subsection D, i.e. study
selection process.

String1: [‘application maintenance outsourcing’ OR ‘soft-
waremaintenance offshoring’OR ‘offshore outsourcing deci-
sion of application maintenance’ OR ‘outsourcing decision

of software’ OR ‘software maintenance in global delivery’
OR ‘globally distributed software’ AND ‘influencing factors’
OR ‘critical factors’ OR ‘important factors’ OR ‘barriers’ OR
‘challenges’ OR ‘obstacles’ OR ‘risks’ ‘parameters’ OR ‘hur-
dles’ OR ‘characteristics’ OR ‘problems’].

String2: [‘‘Factors of IT outsourcing OR application main-
tenance AND offshoring OR offshore outsourcing’’].

String3: [application maintenance’’ OR ‘‘application
maintenance outsourcing’’ OR ‘‘software maintenance’’
AND ‘‘offshoring’’ OR ‘‘benefits of IT outsourcing’’].

The developed strings were shared with the secondary
reviewers in order to validate the strings based on the already
known relevant papers. The secondary reviewers conducted
searches in the chosen digital libraries and found the relevant
in hand papers in the search process.

C. SEARCHING DIGITAL LIBRARIES
This section describes the study selection criteria used to
perform the SLR. The inclusion and exclusion criteria for
data collection are discussed in the following subsections.
In addition, the Fig 2, shows the number of papers excluded
as well as the final selected papers.

D. STUDY SELECTION PROCESS
The primary studies were selected from the chosen data
sources based on the defined study inclusion and exclusion
criteria. The digital libraries were searched for the year
2000 to 2020 by using the constructed strings. However,
the length of the strings as well as searching mechanism
varies in these libraries. The constructed search string was
applied to IEEEXplore that resulted in 432 publications,
whereas SpringerLink did not work on the same string size
and thus, the string was modified. The literature search
in Springer was performed based on the modified string,
i.e. ‘‘Factors of IT outsourcing OR application maintenance
AND offshoring OR offshore outsourcing’’ that gives a total
of 414 publications. Similarly, we have to change the con-
structed string for ACM as well. The ACM was searched
through ‘‘application maintenance’’ OR ‘‘application main-
tenance outsourcing’’ OR ‘‘software maintenance’’ AND
‘‘offshoring’’ OR ‘‘benefits of IT outsourcing’’ that produced
a set of 124 materials. Similarly, the snowballing technique
was used to get the most relevant publications that were men-
tioned in the identified papers references’ lists. The whole
process of the primary study selection, i.e. inclusion, exclu-
sion and searching process is shown in Table 1 and Fig 2.

We collected a total of 1050 papers based on the defined
search strings. In the first phase of the filtering process,
we shortlisted a list of 368 papers by reading the titles.
In the second phase, we refined the collectedmaterials’ list by
reading the abstract and conclusion of each paper that created
a list of 154 relevant papers which is followed by a third phase
of contents reading that resulted in a final list of 52 papers.

In order to verify the publication selection process and
to reduce the researcher bias the inter ratter reliability test
was performed. The initial publications list was forwarded
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TABLE 1. Total collected articles, selected data sources and their publication years.

FIGURE 2. Primary study selection based on inclusion and exclusion criteria.

to a secondary reviewer to review the selection process and
address any uncertainty that exists in the process of inclusion,
exclusion and primary studies selection.

E. INCLUSION CRITERIA
This section discusses which part of the materials, i.e. arti-
cle, book, conference paper, workshop and technical report
identified through the search strings, will be included in the
data extraction process. The material that contains any of
the point or points of the following inclusion criteria will be
included in the current study.
• Studies that contains application maintenance
outsourcing;

• Studies that discusses software offshore outsourcing
decision;

• Studies that shows the challenges of global delivery;
• Studies that shows the challenges of global delivery;
• Studies conducted on critical parameters of the offshore
decision of application maintenance;

• Studies that discusses critical barriers of outsourcing
decisions.

F. EXCLUSION CRITERIA
The following criteria describe which part of the literature
will be excluded from the current study.
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TABLE 2. Quality evaluation of selected papers.

• Studies that discusses critical barriers of outsourcing
decisions;

• Studies with no influencing factors of outsourcing deci-
sion of maintenance;

• Studies that lack of offshore outsourcing decisions;
• Studies with no significant details of software outsourc-
ing and offshoring;

• Studies that do not address the defined research ques-
tions;

• Studies that do not present critical success factors for
application offshoring.

G. QUALITY ASSESSMENT
The process of quality assessment and the deigned quality
checklist is given in Table 2.

The selected primary studies (52 papers) were assessed by
using a checklist that is based on the instructions provided by
Khan and Keung [16] and Kitchman and Charters [21]. It can
be seen from the Fig 3, that of 52 papers, 13 were assigned
scores ‘0.5’ whereas 39 papers were assigned scores ‘1’.
Moreover, Fig 3, also indicates the data sources of the primary
studies (digital libraries and Google scholar), type of papers
(conference, articles, books and reports) collected for the cur-
rent study and all years of publication (2002-2020). Likewise,
Fig 4, shows the year-wise distribution of papers as well as the
type of primary studies (conference, article, book and report).
It shows that all the selected papers were published in the year
2002 to 2020. The publication years and respective published
papers are as 2020(1 paper), 2019(5 papers), 2018(1 paper),
2017(5 papers), 2016(3 papers), 2013(3 papers), 2012
(4papers), 2011(3 papers), 2010(6 papers), 2009(2 papers),
2008(3 papers), 2007(5 papers), 2006(6 papers), 2005
(2 papers), 2003(2 papers) and 2002(1 paper).

H. DATA EXTRACTION
In the current study, all the data is extracted by a single
author; however, other authors helped in finalizing the influ-
encing factors of application maintenance, identification of
critical success factors amongst the identified list of factors
and helped in proposing the sourcing model for application
maintenance. The extracted data, i.e. 15 influencing factors
of offshore outsourcing are shown in Table 3. In the current
study inter ratter reliability test was conducted in order to
validate the extracted data. The secondary reviewer randomly
selected five papers from the sample size and then extracted

data from the five chosen publications. The primary and
secondary reviewer’s results were compared and both the
results matched.

I. DATA SYNTHESIS
In order to obtain the results against the research questions,
all the extracted data were arranged by rephrasing factors
according to the study questions, combined subfactors and
the various factors with similar impact on sourcing decisions
were merged together. The study research questions were
evaluated against the obtained results.

IV. RESULTS AND ANALYSIS
The results obtained against the defined research questions
i.e. RQ1, RQ2, RQ3, RQ4, RQ5 and RQ6 through SLR
are presented in this section. The detailed discussion and
analysis of the findings such as influencing factors of appli-
cation maintenance, decade-wise influencing factors, factors
identified based on study strategies, critical success factors
amongst the identified factors, the impact of critical success
factors on outsourcing decisions and the proposed sourcing
model are given in subsections A to E.

A. INFLUENCING FACTORS IDENTIFIED THROUGH SLR
Using the SLR, a list of 15 influencing factors was obtained
from 52 selected papers. The various factors found in liter-
ature review were merged together as well as rephrased by
authors in order to describe the influencing factors for the
offshore outsourcing of application maintenance. The iden-
tified influencing factors, as well as the factors’ frequencies
and their respective percentages are presented in Table 3.

The findings show that employees skills including employ-
ees’ knowledge, expertise and IT capabilities is highly rated
factor, concerning the outsourcing decision of application
maintenance. It stands on the top (77%) amongst all the iden-
tified factors. The second highest factors of the current study
are cost, legal requirements and communication that are stand
on the same level of priority of 69% regarding the impact
on global sourcing. The high number of occurrences in the
selected literature indicate their strong impact on outsourcing
decisions of application maintenance.

Three factors, i.e. infrastructure, maturity level and fre-
quent requirements changes have slightly lower values with
each of 61% of occurrences. Other factors that got scores
greater than 50% and less than 60% are language barrier,
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FIGURE 3. Quality scores of all selected papers, along with their publication dates.

project management and knowledge transfer with the values
of 59%, 56% and 56% respectively. This statistic shows
that after the language barrier, both the project management
and knowledge transfer are equally important with 56% of
preferences.

The literature review revealed that 5 factors did not get
enough scores in the context of outsourcing decisions and
remained below the 50%. The factors are cultural diversity,
time zone difference, domain knowledge, service scope and
size of engagement with the score of 49%, 41%, 31%, 13%
and 13% respectively.

The study result shows that out of 15 factors only
10 received scores greater than 50%, i.e. employees skills,
cost, legal requirements, communication, infrastructure, fre-
quent requirements changes, maturity level, language barrier,
project management and knowledge transfer.

B. INFLUENCING FACTORS DECADE-WISE
Table 4 shows analysis of the influencing factors based on two
decades, whereas Table 5 contains the derived critical success
factors from the decade1 and decade2. The selected primary
studies have been grouped into two periods, i.e. decade1
(2000-2010) and decade2 (2011-2020).

The results show that 15 factors were identified in decade1.
Amongst them, only 10 factors were ranked as critical success
factors as these were cited >=50%. The critical success
factors are employees skills (71%); cost (71%); legal require-
ments (66.6%); poor communication (66%); infrastructure
(80.9%); maturity level (52%); language barrier (52%);
frequent requirements changes (52%); cultural diversity
(57%) and sharing information or knowledge transfer (52%).
In the decade1, the factor infrastructure got the highest ratio,
i.e. 80.9%. It means that infrastructure has been the most
important factor in decade1. However, infrastructure shows
a remarkable decrease in the decade2 and achieved only
33.3% of preferences. Likewise, the decade2 presented a
list of 15 factors, whereas 8 factors were tagged as crit-
ical which are employees skill (72%); cost (61%); legal
requirements (61%); poor communication (61%); maturity
level (61%); language barrier (55.5%); frequent requirements
changes (55.5%) and project management (66%). The factor
with the highest score in the decade2 is Employees skill which
shows that high skill set of employees has high impact on
the offshore outsourcing decision of applicationmaintenance.
Other factors which got a remarkable increase in the second
period are project management and maturity level. On the
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FIGURE 4. The total number of articles, conference papers, books, reports, their citations and sources.

TABLE 3. Influencing factors of application maintenance offshoring.

other hand the factor that showed a drastic decline from
80.9% to 33.3% is the infrastructure factor.

Additionally, the chi square test (Linear by linear associ-
ation) was performed in order to determine the significant
difference between the influencing factors. We compared the
factors identified based on the two decades, which indicates
that there are only two factors, i.e. infrastructure and project
management that vary significantly which p value are less
than 0.05. The reason for the significant difference is that
infrastructure appeared 80.9% in decade1 and only 30%
in decade2. Similarly, project management has 38% prefer-
ences in decade1 whereas 66.6% preferences in decade2.

C. INFLUENCING FACTORS BASED ON STUDY STRATEGIES
The total selected publications for the current study were
grouped into four categories based on study strategies. Table 6
shows the categories of study strategies which are SLR,
empirical studies, case studies and others. The study strate-
gies were initially identified by the primary author during
the data extraction process. Table 3 shows that 38% papers
represent empirical studies, 28% SLR, 25.6% others and only
7.6% case studies.

Amongst the included papers, empirical studies have
the highest ratio (38%) and 15 influencing factors were
derived from the empirical studies. The factors, both Legal
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TABLE 4. Decade-wise identification of influencing factors.

TABLE 5. Critical success factors identified in decades.

requirements and poor communication got 80% occurrences
in empirical studies. Employee skill occurrences were 73% in
the literature that achieved the second position. The factors
infrastructure and language barrier both were ranked third
with 66.6% of occurrences. Other notable factors are cost
and cultural diversity that each of them got 60% occurrences
in empirical studies. similarly, the complete list of identified
influencing factors (14) were found in the primary selected
studies based on systematic literature reviews. Employee skill
is the most commonly cited factor in SLR that got 72.7% of
occurrences. Other factors that got notable occurrences are
cost, project management and knowledge transfer with each
about 62% of occurrences. The remaining factors except the
legal requirements and maturity level received less than 50%
of occurrences.

Out of 15 influencing factors, 14 were identified in
other studies. Frequent requirement changes got 80% occur-
rences in other studies. The factors such as cost, poor
communication, infrastructure, project management and
domain knowledge got 60% each of them, whereas, except
the legal requirements and cultural diversity, all others
remained below the 50%. Out of 15 influencing factors
only 12 factors were identified in the case studies. The
infrastructure stands on the top with 100% of occurrences.
Whereas 4 factors such as employee skill, poor communi-
cation, language barrier and knowledge transfer got 66.6%
of occurrences. All the remaining factors got below 50% of
occurrences.

Chi square test (Linear by linear association) was per-
formed to find the significant difference between the influ-
encing factors identified through the various study strategies.
The comparison of identified factors based on study strate-
gies, show more similarities than the differences. As we have
determined the significant differences only in two factors
such as employees skills and domain knowledge.

D. CRITICAL SUCCESS FACTORS DERIVED FROM
INFLUENCING FACTORS
This section intends to answer RQ5 of the current study. The
following rules are adopted to determine the critical success
factors amongst the 15 identified influencing factors through
SLR. If an influencing factor appeared in literature with a
percentage of >=50% then it will be considered a Critical
Success Factor (CSF). This criterion for the identification of
critical success factors was also used by other researchers
[14], [29], [33], [34]. According to this rule, 10 factors ranked
as CSFs for offshore outsourcing decision of application
maintenance, as shown in the following Table 7.

The detailed discussion of the identified critical success
factors i.e. how the CSFs impact the outsourcing decisions
of application maintenance are given in the following sub
paragraphs.

Employees’ skills are the most commonly cited factor
amongst all the identified factors. It includes employees’
knowledge about project/application, skills, expertise and IT
capability. It is the most influential critical success factor as
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TABLE 6. Influencing factors identification through study strategies.

TABLE 7. Critical success factor derived from the influencing factors.

identified in our study that highly influences the outsourcing
decision of both client and vendor. Vendors having resources
with high skills set and expertise enable to provide qual-
ity products as well as adequate services to their clients.
Similarly, the client’s resources that possess business and
IT knowledge enable them to work smoothly with vendors.
Therefore, high skilled resources along with IT capability are
considered as the backbone of IT industry. The client usually
evaluates the service provider’s capability in term of skills and
expertise, prior to outsourcing decision [2], [15], [17], [52].

The SLR suggests that cost is the second highly significant
factor regarding offshore outsourcing decision. Low cost of
softwaremaintenancemotivates clients for offshore outsourc-
ing decision. Offshoring is a common strategy that is used by
companies to achieve cost savings about 20-50%. The compa-
nies of leading countries like the United States, United King-
dom, Japan and Australia are adopting outsourcing strategy
whereas the companies based in low cost countries, i.e. China,
India, Ireland and Russia are providing services [2], [4].

The factor legal requirements is one of the top challenges
presented by the offshore outsourcing. It is the most reported
factor in literature review after the employees’ skills and
cost. The sub factors of legal requirements are Intellectual
Property (IP) rights, data confidentiality, data transfer/
security, labor laws, rules regarding import and export,
data privacy and security, the exchange of currency and
taxes [46]. IP rights create issues for outsourcing clients
because there are no international laws that effectively secure

the individual’s work worldwide. Although some national
laws exist to protect the individual’s work against the illegal
use or access but IP protecting laws vary from country to
country and also difficult to implement. Thesemake very hard
to avoid misuse of IP rights in offshore outsourced projects.
Likewise, the countries such as Russia, India and China do
not recognize the patents of software method. Some countries
do not have the laws for protecting trade secrets whereas US
has laws to protect trade secrets. Some countries such as US
and Europe has labor laws as well as the employments laws
that complicate the outsourcing process that affect both the
customer and vendor [33], [46].

The factor communication is one of the influencing factors
that tagged as critical success factor in our study. Commu-
nication between the developers and other resources on the
different levels of software development and maintenance
process plays a key role in the project quality and delivery.
Global sourcing, however, posed challenges such as cultural
diversity, language barrier and time zone difference that
hinder the process of communication between members of
the dispersed units. Due to lack of communication or poor
communication, many asked questions are not answered
and the developers on other sites make wrong assumptions.
Similarly, the changes are not communicated to other team on
time that creates challenges in global software development
[11], [12], [14], [33].

Infrastructure is the fifth highest quoted factor in our
study. It is one of the critical success factors in application
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maintenance that is known as a potential hurdle in globally
distributed projects. It includes data communication, internet
connectivity, network, data centers, servers and application
management. The appropriate infrastructure has a positive
impact on sourcing decisions as well as on the level of quality
and service delivery. On the other hand, the poor infras-
tructure will badly affect the outsourced activity. Therefore,
the vendors should thoroughly evaluate the infrastructure
prior to make outsourcing decision [2], [12], [46].

Maturity level is another critical success factor that
includes prior global experience, client maturity, vendor
maturity and processes maturity. Global outsourcing expe-
rience is crucial for both the client and vendor. Especially,
vendor lacking of prior global experience, expertise and
application knowledge may lead to project failure [1], [12].
Similarly, in offshore arrangements the process maturity is
important for client and vendor. This issue appeared between
the Indian company that achieved high level of maturity
(Capability Maturity Model) and its client that had low pro-
cesses or lacking in maturity. In order to operate the offshore
engagement smoothly and effectively the client team must
acquire knowledge and update their skills. Ideally, the client
needs to achieve Capability Maturity Model (CMM) level
3 for its software practices [46].

The factor language barrier could be a big challenge for
the team members between the offshore and onshore sites.
This problem strongly arises when talking to offshore team
members of heavy accents such as Indians, Russians and Chi-
nese on landlines that have various communication problems
i.e. noise, delay and echoes while trying to exchange critical
information about the project [20].

The factor frequent requirements changes is another factor
in our study that qualifies the criteria to be critical for off-
shore outsourced arrangements. It includes volatile customer
requirements, instability in requirements, rate of change in
application portfolio and ambiguous requirements. Certain
project got failed due unspecified and unclear requirements
changes along with other global constraints [1]. Require-
ments uncertainty mean a company does not have clear idea
that what it needs from a specific business process. If an
organization has such process then it is better to be kept in
house rather to be outsourced [10].

The knowledge transfer is another critical success factors
that must be taken into account while making outsourcing
decision. Knowledge sharing is an activity of transferring
the knowledge from one person, group to another person,
group or organization. Strong organizational relationship and
quality partnership play a key role in the knowledge transfer.
Whereas a weak relationship between the partners would
reduce the flow of information. Vendors can transfer and
share their expertise and knowledge to clients in order to
improve the clients’ IT functions. On the other hand, clients
share their business knowledge and information with vendors
that will enable the vendors to clearly understand the business
requirements. Distributed projects are knowledge exhaustive
and having tasks dependency that require the integration

of knowledge of both the client and vendor. The intensive
communication that takes place between service providers
and receivers will consume much of the software engineers
time and efforts. Hence, the proper management of knowl-
edge sharing and transfer is important for both the client and
vendor [12], [15].

The factor project management includes contract and rela-
tionship management as the sub factors. Exactly half of the
articles showed the importance of project management in the
offshore outsourced engagements. Therefore, lack of project
management negatively affects the clients as well as the ven-
dor. The project management plays an important role in dis-
tributed projects because the distributed teams’ management
across the globe is a difficult task and complicated process.
Likewise, the lack of project management and planning is a
potential hurdle which is considered a great risk to outsourced
software [33].

E. PROPOSED MODEL FOR OFFSHORE OUTSOURCING
OF APPLICATION MAINTENANCE
This section intends to answer the RQ4 of the current study.
Fig 5, shows the proposed model for the application main-
tenance outsourcing decision based on the identified list of
critical success factors. The critical success factors were iden-
tified through the current systematic literature review. Two
categories of influences, i.e. ‘Low’ and ‘High’ were defined
for all the factors. Each factor was assigned ‘Low’ or ‘High’
level of influence based on its impact on application mainte-
nance in offshore outsourcing context. Consequently, the suit-
ability of onshore model and offshore model is derived based
on the influence level of each factor.

It is a conceptual model for evaluating the suitability of
onshore and offshore model for the project to be outsourced.
The model can be used by the domain experts, IT managers
and decision makers to make project evaluation based on
the critical success factors prior to outsourcing decision.
The proposed model can be used by vendor and client for
making appropriate sourcing decision. The limitations of the
proposed static model will be addressed in the future research
work as briefly discussed in section VI.

V. STUDY LIMITATION
This segment discusses threats to validity of the current study.
The SLR was performed by a single person (first author)
and the author might have missed some of the relevant pub-
lications as well as significant factors. Nevertheless, other
authors contributed in addressing threats to validity by solv-
ing any observed ambiguity during the identification process
of publications and influencing factors.

Similarly, threats exist in the selected primary studies
towards the mentioned factors since the authors did not
mention the main reasons for the selection of the identified
influencing factors and barriers. There is the possibility that
certain primary studies have the tendency towards the inclu-
sion of some specific type of factors which is a challenge for
us to tackle this threat.
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FIGURE 5. Proposed model for offshore outsourcing decision of application maintenance.

The sample size of the current study is a set of 52 papers,
from which the factors were extracted. However, these
papers were selected based on the defined inclusion/exclusion
criteria. Most of the authors of the selected papers are aca-
demicians. They might not have the expertise in the out-
sourcing industry. We will conduct an empirical study in the
offshore outsourcing industry in order to validate the findings
of the current study.

VI. CONCLUSION AND FUTURE RESEARCH WORK
The current study addressed the complex phenomenon of
the offshore outsourcing decision of applicationmaintenance.
A set of 15 influencing factors were presented concerning
application maintenance offshoring by conducting SLR. The
influencing factors were analyzed based on variables such
as decade-wise and study strategies. Out of 15 factors only
10were ranked as critical success factors based on the defined
criteria. The criteria to be a critical success factor is >=50%
of its occurrences in the literature. The critical success fac-
tors are employees’ skills, cost, legal requirements, infras-
tructure, communication, knowledge transfer, maturity level,
project management, language barrier and frequent require-
ments changes. Our study findings show that both the service

provider and client should focus on these critical success
factors before making an outsourcing decision. In addition,
a model for offshore outsourcing decision of application
maintenance was proposed based on the identified critical
success factors. The proposed model will help in making
appropriate sourcing decisions. The model will be used by
IT managers, decision makers and IT experts to evaluate
the alternatives based on the assessment criteria that will
suggest the most suitable sourcingmodel among the available
options.

The findings of the current study will be used as the
foundation for further research work as given below:
• An empirical study will be conducted in the outsourc-
ing industry in order to validate the influencing factors
found via the SLR.

• The list of factors identified might be updated by iden-
tifying other influencing factors through an industrial
survey.

• A comparison will be made of the critical success factors
found through SLR and empirical study.

• This will be followed by the development of multi cri-
teria decision support system that will be implemented
with various case studies in the outsourcing industry.
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