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ABSTRACT Global Software Development (GSD) offers several benefits to software development
organizations, including reduced development costs, the availability of low-wage and highly skilled
employees, and an improved marketplace. Meanwhile, it faces severe communication, coordination, and
control issues. The most important of these is the communication issue which is further categorized into
socio-cultural, temporal, and geographical issues. Among these issues, researchers believe the socio-cultural
issue is the most critical factor and, if not mitigated properly, may lead to software project failure. Although,
in the past, many studies have identified socio-cultural distance-related issues, and a few studies proposed
mitigation strategies. However, studies have yet to be carried out to prioritize and empirically evaluate
all mitigation strategies. Thus the main objectives of this study are: a) to identify socio-cultural distance
issues and mitigation strategies through a Systematic Literature Review (SLR), b) to empirically evaluate
the impact of identifiedmitigation strategies on identified socio-cultural distance issues through a survey, and
c) to prioritize effective mitigation strategies through a recommended Analytical Hierarchy Process (AHP).
A total of six socio-cultural issues and twenty-eight mitigation strategies are identified from the SLR and
survey. Out of which, seven mitigation strategies are most effective. This study’s findings will help software
organizations to overcome socio-cultural distance issues by using the highest priority mitigation strategies
to reduce losses.

INDEX TERMS Analytical hierarchy process, communication issues, distributed software development,
empirical evaluation, global software development, mitigation strategies, socio-cultural distance issues,
survey, systematic literature review.

I. INTRODUCTION
Global Software Development, Dispersed Software Devel-
opment, Global Software Engineering, and Distributed Soft-
ware Development are terminologies used to refer to the
development of software applications in distributed envi-
ronments [1], [2]. GSD benefits include reducing software
development costs by delegating work to countries with low
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labor costs, access to a talented workforce, knowledge and
resource transfer, rapid innovation, better-quality software,
and increased productivity [2]. GSD-based software develop-
ment companies in India, China, Pakistan, and Thailand pro-
vide low-cost software to developed countries of America and
Europe [3]. Meanwhile, GSD faces challenges/risks/issues
threatening the industry’s prospects [4].

Aside from the benefits mentioned above, physical sepa-
ration, less overlapping, language barrier, and cultural dif-
ferences among team members may negatively impact GSD,
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resulting in three significant challenges: communication,
coordination, and control [5]. Communication issues have the
most negative impact on GSD, and it costs billions of dollars
yearly [6]. For instance, according to the Holmes Report [7],
this issue cost around 37 billion euros. According to another
study in which a survey is conducted of 400 organizations.
It was found that the average corporation lost 62.4 million
dollars per year due to poor communication among GSD
teams [7].

Communication challenge being the most significant one,
[8], [9], [10] is the major reason for software project
failure [11], thus, obstructing the effective utilization of
GSD benefits [12]. Communication challenges are further,
categorized into 1) Socio-Cultural Distance, 2) Geograph-
ical Distance, and 3) Temporal Distance [12]. Authors
in different studies [13], [14], [15], [16] claimed that
socio-cultural distance is the most critical challenge that
affects communication among dispersed teams. Therefore,
it is necessary to look for mitigation strategies to reduce
the effect of socio-cultural distance risk [17]. To counter
socio-cultural challenges, researchers in [17], [18], and [19]
suggested many mitigation strategies but did not evaluate
their impact on socio-cultural distance issues. Due to time
and budget constraints, an organization cannot implement
multiple mitigation strategies. Therefore, researchers believe
there is a need to prioritize mitigation strategies based on their
effectiveness

Based on the issues mentioned above, this study aims:
a) to identify socio-cultural distance issues and mitigation
strategies through a Systematic Literature Review (SLR), b)
to empirically evaluate the impact of identified mitigation
strategies on identified socio-cultural distance issues through
a survey, and c) to prioritize effective mitigation strate-
gies through a recommended Analytical Hierarchy Process
(AHP). Moreover, a conceptual framework was proposed to
evaluate the identified socio-cultural distance issues, such
as cultural differences, language differences, lack of mutual
understanding, etc.

The rest of the paper is organized as follows. Section II
provides recent literature on socio-cultural distance issues
and their mitigation strategies. Section III presents the
research methodology of this study. Section IV describes the
results and analysis of the empirical study and the application
of AHP. Following the results of this study in section V,
a detailed discussion is given. Section VI provides study
limitations and section VII presents conclusion and future
work.

II. RELATED WORK
In this section, the related work of previous studies has been
discussed. According to recent studies, GSD has become an
effective practice because of numerous advantages like cost-
saving, attain time tomarketplace, technology revolution, and
operational effectiveness [20], [21]. In recent years, GSD
practice has captured the global market of the IT and software
industry and has become an essential practice for soft-

ware organizations [22]. However, GSD-based organizations
experience several issues such as communication, coordina-
tion, and control [16]. Communication challenge being the
most significant one, [6], [16], [23] is the major reason for
software project failure [3], [8], [16].
The authors in [5] proposed a framework that identifies

the risk factors of communication issues in GSD. These
risk factors are classified into three categories: geographical
distance, socio-cultural distance, and temporal distance. The
identified factors of socio-cultural distance are poor business
language skills, lack of cultural awareness, and lack of mutual
understanding. However, the authors did not consider other
affecting factors, such as different terminology usage and
lack of frequent feedback exchange. Furthermore, mitigation
strategies for socio-cultural distance issues were also not
suggested.

In another study [9], the authors investigated the factors
affecting communication challenges in GSD and proposed a
conceptual framework. The five risk factors of communica-
tion issues in GSD have been identified. These risk factors
are temporal distance, socio-cultural distance, geographical
distance, team-member attitude, and social communication.
However, limited sub-factors of socio-cultural distance,
i.e., different cultural languages and lack of cultural trainers,
were considered. Moreover, empirical evaluation was also
not performed. The authors in [8] proposed a conceptual
framework to fill the existing gap and introduce three other
factors of communication issues in GSD, i.e., absence of a
face-to-face meeting, absence of mutual understanding, and
delay in response. However, the study considered the limited
sample size, i.e., (166 respondents).

Furthermore, the authors in [16] illustrated a conceptual
framework with eight communication issues: geographical
distance, temporal distance, socio-cultural, team-member
attitude, technical issues, team issues, organizational and
architectural issues, and customer issues. The statistical
analysis illustrates that geographical distance, temporal
distance, and socio-cultural distance are the most significant
issues of communication risk in GSD. The limitation of this
study is that the authors did not have insight mitigation
strategies for socio-cultural distance issues.

The authors in [23] used concept maps to illustrate com-
munication barriers in GSD and their identified mitigation
strategies by conducting SLR. The cultural barrier consists
of only two factors: language differences and cultural differ-
ences. The mitigation strategies for cultural barriers are the
members’ relocation between remote sites, cultural exchange
programs and workshops, frequent visits to remote locations,
and intercultural communication. However, these identified
mitigation strategies were not empirically evaluated. Many
primary studies consider language differences as the critical
issue of socio-cultural distance. Likewise, some studies
discussed that the GSD teams’ language difference is a
significant factor.

Based on the operationalization, we conclude that language
difference is the critical factor affecting socio-cultural
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distance in GSD. Moreover, from the recent studies,
we explore other factors of socio-cultural distance issue and
their mitigation strategies, i.e., cultural differences [16], [24],
lack of mutual understanding [25], [26], different terminol-
ogy usage [9], [11], lack of business language skills [27], [28],
and no frequent feedback exchange [27], [29]. Even though
the mitigation strategies of the issue as mentioned above
were already discussed in the literature but not empirically
evaluated. Therefore, the impact of these strategies must
be analyzed to fill the existing gap in the research by
collaborating with GSD teams. Moreover, a conceptual
framework is proposed in this study to empirically evaluate
the identified mitigation strategies of socio-cultural distance
issues in GSD.

III. RESEARCH METHODOLOGY
The research methodology of this study is given in this
section. First, socio-cultural distance issues and their relevant
mitigation strategies are identified through SLR. Next,
a conceptual framework is proposed to evaluate the impact
of mitigation strategies on their respective socio-cultural
distance issues. Data is collected through an online survey
to empirically evaluate the proposed conceptual framework.
The online survey has multiple advantages [30]. In the survey,
235 IT professionals from Pakistan’s software industry
participate through Google Forms. The collected data is
analyzed in two statistical tools, i.e., SPSS and Warp-
PLS. Finally, the recommended Analytical Hierarchy Process
(AHP) is applied to prioritize the significant mitigation
strategies. Figure 1 presents the overall researchmethodology
of this research study.

FIGURE 1. Research methodology.

A. SYSTEMATIC LITERATURE REVIEW
Systematic literature review (SLR) promotes the selection
and compilation of the essential papers in a particular area
of interest and the evaluation and analysis of the published

discussions and findings. Three phases of SLR which are
already followed in similar studies [18] have been adopted
in this study which are given below and depicted in Figure 2.

FIGURE 2. Phases of SLR.

1) PLANNING THE REVIEW
In this phase, research questions were formulated to obtain
the objective of this study. Recent and relevant studies were
collected from electronic databases. Furthermore, a well-
defined search string was used for primary study selection,
and appropriate criteria for inclusion and exclusion of studies
were followed. Moreover, appropriate quality assessment
criteria were followed for primary study selection. Planning
the review phase consists of six steps which are discussed
below.

a: RESEARCH QUESTIONS
The current study focuses on identifying the issues that
affect socio-cultural distance in the GSD environment. The
following research questions are considered.

RQ1: What are the challenges mentioned in the literature
that affect socio-cultural distance in GSD?

RQ2: What are the mitigation strategies given in the
literature for socio-cultural distance issues in GSD?

b: ELECTRONIC REPOSITORIES
We have selected the following five electronic databases
based on the existing knowledge provided in [31].

• Google Scholar
• Science Direct
• IEEE Xplore
• ACM
• Research Gate

c: SEARCH STRING
In this study two search strings are used to extract the relevant
studies from online repositories, as given in Table 1.

d: INCLUSION CRITERIA
Criteria for inclusion of the study is followed from [16]:

• ‘‘Selected studies are published in conferences or
journals.’’

• ‘‘Selected studies are written in the English language. ’’
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TABLE 1. Search strings.

• ‘‘The links to the studies are accessible.’’
• ‘‘Selected studies were published in the time duration of
2005 to 2021, as the trend of GSD in Pakistan arose in
2005 - 06’’.

e: EXCLUSION CRITERIA
Criteria for exclusion of the study is followed from [16]:

• ‘‘Slides and tutorials, and other non-peer reviews are
excluded. ’’

• ‘‘Books and various blogs are excluded. ’’
• ‘‘Duplicate studies were excluded from consideration.’’
• ‘‘Studies that are not in the English language are
discarded.’’

f: QUALITY ASSESSMENT CRITERIA
The quality assessment criteria defined for the selected
studies is presented in Table 2. It is used to evaluate the
quality of the selected studies. Those primary studies that
completely fulfill the quality criteria are scored 1. Similarly,
those studies that partially fulfill the assessment criteria are
scored as 0.5. However, studies that do not fulfill the defined
quality assessment criteria are scored as 0.

TABLE 2. Quality assessment criteria.

2) CONDUCTING THE REVIEW
This phase deals with primary study selection, data analysis,
and data synthesis. These steps are given in detail below.

a: PRIMARY STUDY SELECTION
A tollgate approach has refined all the studies found through-
out the primary studies selection. The tollgate approach
involves five levels, as presented in Table 3.

• ‘‘Level 1: Relevant studies are searched based on the
search-string and inclusion criteria.’’

• ‘‘Level 2: Inclusion and exclusion of selected studies
based on the title and abstract.’’

• ‘‘Level 3: Inclusion and exclusion of the selected studies
based on the introduction and conclusion.’’

• ‘‘Level 4: Inclusion and exclusion of the selected studies
based on the full text.’’

• ‘‘Level 5: Finally, selected studies are included in the
SLR.’’

TABLE 3. Tollgate approach for primary studies selection.

Figure 3 depicts the tollgate approach of the selected
studies.

b: DATA EXTRACTION
Factors impacting socio-cultural distance issues of GSD
teams such as: language difference, cultural difference, lack
of mutual understanding, different terminology usage, lack of
business language skills, and no frequent feedback exchange,
were collected from 53 primary studies. A total of 28 mitiga-
tion strategies are extracted and classified into 6 categories:
1) mitigation strategy for language difference, 2) mitigation
strategy for cultural difference, 3) mitigation strategy for
lack of mutual understanding, 4) mitigation strategy for
different terminology usage, 5) mitigation strategy for lack
of business language skills and, 6) mitigation strategy for no
frequent feedback exchange. These strategies help to reduce
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FIGURE 3. Tollgate approach.

the identified risk factors of socio-cultural distance issues in
GSD.

c: DATA SYNTHESIS
The list of mitigation strategies for socio-cultural distance
issues is obtained from 53 selected primary studies. Accord-
ing to the literature, these mitigation strategies positively
influence the communication of GSD teams. Moreover,
the GSD-based organization experiences several critical
challenges without them, such as low productivity, mis-
interpretation of requirements, and revenue loss. The risk
factors and their mitigation strategies extracted from the
primary studies were evaluated against the proposed research
questions.

3) REPORTING THE REVIEW
Reporting the review phase deals with quality assessment,
types of primary studies, and temporal distribution of selected
primary studies. These steps are discussed below.

a: QUALITY ASSESSMENT OF PRIMARY STUDIES
The quality evaluation criteria have been applied to selected
primary studies for quality evaluation. The score of quality
assessment is illustrated in Table 4. Those studies that did not
answer the questions of quality criteria are discarded because
their overall quality score was less than 50%. Only those
studies with an overall quality score of more than 50% are
considered. Finally, out of 70 total studies, 53 studies fulfill
the quality criteria.

b: TYPES OF STUDIES
The types of selected primary studies are discussed in this
section. These studies are classified into five categories. From

TABLE 4. Score of quality assessment.

the 53 primary studies, it is observed that 33% are empirical
studies. The empirical study deals with data collection
techniques such as focus groups, questionnaires, surveys,
case studies, and interviews. 13% are systematic literature
review studies that utilize a systematic method to acquire
secondary information. Similarly, 22% are theoretical studies
that were used to investigate the data from past studies. In
addition, 22% are the studies that proposed a theoretical
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or conceptual framework. Furthermore, 11% are exploratory
studies used to tackle the research problem that has not been
explored in-depth. This classification of selected primary
studies helps to investigate the effective research strategy and
data collection technique. Figure 4 presents the distribution
of primary studies.

FIGURE 4. Types of studies.

c: TEMPORAL DISTRIBUTION
The selected primary studies were published from 2005 to
2021 as the trend of GSD in Pakistan emerged in 2005- 06
[16]. Out of 53 primary studies, 41% of studies were
published in the first interval, i.e., 2005 to 2013. While, 59%
of selected primary studies were published in the second
interval, i.e., 2014 to 2021. The temporal distribution in
Figure 5 illustrates the increasing trend of socio-cultural
distance issues in GSD-based organizations in recent years.

FIGURE 5. Temporal distribution of studies.

B. PROPOSED CONCEPTUAL FRAMEWORK AND
HYPOTHESES DEVELOPMENT
A proposed conceptual framework is composed of two main
second-order formative constructs: 1) socio-cultural distance
mitigation practices and 2) socio-cultural distance issues. The
socio-cultural distance mitigation practices second-order for-
mative construct further consists of six first-order formative
constructs: cultural difference mitigation strategies, language
difference mitigation strategies, lack of mutual understanding
mitigation strategies, different terminology usage between
sites mitigation strategies, lack of business language skills

mitigation strategies, and no frequent feedback exchange
mitigation strategies. These first-order formative constructs
are further comprised of 10, 4, 4, 5, 3, and 2 indicators,
respectively. The socio-cultural distance issues second-order
formative construct further comprised of 6 indicators. For
the empirical evaluation of the framework, the impact of
identified mitigation strategies on socio-cultural distance
issues is investigated. The proposed conceptual framework is
demonstrated in Figure 6.

1) CULTURAL DIFFERENCE (CD)
‘‘Culture is defined as the norms, customs, and social behav-
ior of a particular people or society. Cultural awareness
among all teammembers is crucial’’ [16]. In GSD, distributed
team members are unfamiliar with each other’s culture, so it
is not easy to understand their working behavior [32], [33].
Because of cultural differences, there is no desire between
team members to communicate at distributed sites [32]. In
[28], the authors discussed that cultural diversity could be
reduced by providing cultural training to distributed team
members. It can beminimized by conducting group exercises,
which increases the cohesiveness among distributed team
members [34], so they effectively communicate with each
other. English language training also increases informal
communication among distributed teams, increasing trust and
enhancing group awareness [35]. Therefore, we propose the
following hypothesis:

H1: Cultural difference mitigation strategy has a sig-
nificant role in measuring overall mitigation practices for
socio-cultural distance for GSD.

2) LANGUAGE DIFFERENCE (LD)
Language difference is defined as ‘‘using a different language
among distributed team members’’ [16]. The difference in
accent leads to poor communication [16]. Due to reduced
intensity of communication, job conflicts and difference
in opinion between team members arises [24]. They use
idioms, elaborate styles, and different pronunciations, caus-
ing misunderstandings [23]. Due to the language barrier, it is
challenging to create a feeling of ‘‘team-ness.’’ Language
differences can be resolved by frequent communication,
language training, and asynchronous communication [36].
Therefore, we developed the given hypothesis on the basis
of above discussion:

H2: Language difference mitigation strategy has a sig-
nificant role in measuring overall mitigation practices for
socio-cultural distance for GSD.

3) LACK OF MUTUAL UNDERSTANDING (LMU)
Mutual understanding is defined as a relation of affinity
or harmony between people. Lack of mutual understanding
occurs due to socio-culture differences. It creates misinter-
pretation between team members, by which communication
can be negatively affected [8]. Lack of mutual understanding
leads to poor quality products and destructive behaviors of
team members with each other [28]. In [37] author suggested
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FIGURE 6. Proposed conceptual framework.

that a lack of mutual understanding can be resolved by
team rotation, team-building exercises, and frequent visits.
Therefore, we suppose the following hypothesis:

H3: Lack of mutual understanding mitigation strategy has
a significant role in measuring overall mitigation practices
for socio-cultural distance for GSD.

4) DIFFERENT TERMINOLOGY USAGE (DTU)
InGSD, different terminology usage between distributed sites
creates misunderstandings and technical problems among
team members [32]. By using inconsistent terminology, a lot
of misinterpretation arises in requirements, which reduces
productivity. The use of standard processes, methods, and
terminology is recommended for distributed teams [38].
Therefore, we propose the following hypothesis:

H4: Different terminology mitigation strategy has a
significant role in measuring overall mitigation practices for
socio-cultural distance for GSD.

5) LACK OF BUSINESS LANGUAGE SKILLS (LOBLS)
English is considered a worldwide business language [5].
Communication issues might occur due to weak business lan-
guage skills. Software developers use a common institutional
language to communicate. However, organizational and
socio-cultural distance affects comprehension of the intended
meaning of such language, as interpretation is dependent on
culture, organization, circumstances, profession, and local

politics [5]. In [27], the authors recommend that frequent
visits, the use of the standard language of the project, and
promoting cultural awareness are the mitigation strategies of
poor business language. Therefore, we propose the following
hypothesis:

H5: Lack of business language skills mitigation strategy
has a significant role in measuring overall mitigation
practices for socio-cultural distance for GSD.

6) NO FREQUENT FEEDBACK EXCHANGE (NFFE)
In GSD, team members from various cultural and linguistic
backgrounds typically collaborate on the same project but
at several locations [37]. Language barriers will arise if the
team members’ native language is not the project’s working
language. In this situation, most people prefer to send emails
rather than participate in conference calls since they are
more comfortable with writing than speaking. Language
difficulties cause limited feedback from remote locations.
The authors in [39] stated that ‘‘other sites reported that
team members at his site don’t say anything just listen
and do not provide any active feedback!.’’ Coordination
also does not work well, when there is limited feedback
from remote locations [29]. In [27], the authors recommend
that the adoption of groupware applications and informal
communication are the mitigation strategies to increase the
exchange of feedback. Therefore, we propose the following
hypothesis:
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H6: No Frequent feedback exchange mitigation strategy
has a significant role in measuring overall mitigation
practices for socio-cultural distance for GSD.

7) SOCIO-CULTURAL DISTANCE ISSUE
Socio-Cultural distance is the difference in cultural norms of
dispersed team members over several distant locations [4].
Two sites within the same country with daily flights can be
considered close because they have the same culture, even
though a considerable distance separates them. However,
this cannot be said for the two close locations with smaller
kilometers between them, but they have different cultures,
environments, religious practices, and possibly intervening
borders [11]. Generally, less socio-cultural distance provides
more opportunities for team members to meet and have
informal communication [16]. Therefore, we propose the
given hypothesis:

H7: Socio-cultural mitigation practices have a significant
impact on the socio-cultural distance among team members
in GSD.

C. EMPIRICAL ANALYSIS OF CONCEPTUAL FRAMEWORK
This study used the quantitative research method to inves-
tigate the conceptual framework empirically. A survey
questionnaire was developed to gather the data as it is the
most convenient and frequently used technique [40]. The
targeted population of the survey was practitioners from
Pakistan’s SME- GSD-based IT organizations. Practitioners
included but were not limited to programmers, developers,
data analysts, designers, testers, project managers, and chief
executive officers. Following the SLR’s result, a closed-
ended questionnaire was used to collect data from the
targeted population. The questionnaire consists of three
main sections. The first section was designed to get
the respondents’ demographic information. The second
section lists socio-cultural distance issues affecting GSD’s
communication process, whereas mitigation strategies were
listed in the last section. Generally, the measures for
the mitigation strategies are viewed in terms of extent
because each mitigation strategy can contribute to the
Socio-Cultural Distance Mitigation Practices to some extent.
Similarly, Cultural Differences, Language Differences, Lack
of Mutual Understanding, Different Terminology Usage
between Sites, Lack of Business Language Skills, and,
No Frequent Feedbacks Exchange can contribute to Socio-
Cultural Distance Issues to some extent. Therefore, a 6-point
Likert scale ranging from 0 to 5 (0= ‘‘No contribution at all’’,
1 = ‘‘slightly contributive’’, 2 = ‘‘Moderately contributive’’,
3 = ‘‘Noticeably contributive’’, 4 = ‘‘Very contributive’’,
5 = ‘‘Extremely contributive’’) was adopted from [41], and
was used throughout the questionnaire to record the responses
of the respondents against the indicators. In [40], the authors
highlight that pre-testing the questionnaire is necessary
to evaluate its reliability. Pre-testing of the questionnaire
consists of four steps. i.e., content validity, questionnaire

readability, pilot study, and final review [40]. Content validity
involves domain experts observing the questionnaire’s items
and determining whether or not the respondents understood
them.

Moreover, questionnaire readability deals with the gram-
matical mistakes, font consistency, and sentence clarity of
each question. After accessing the readability, the pilot
study was conducted by the two GSD-based organizations to
evaluate the validity of the questionnaire. Based on the results
of the pilot study, the questionnaire was revised. A sample
size of 200 or more is required for Partial Least Square -
Structural EquationModeling (PLS-SEM) [40]. The data was
collected fromMay 2021 to November 2021. The final survey
was distributed to around 315 targeted respondents using
Google Form. These respondents were engaged through
LinkedIn and emails. By the end of November, 235 responses
were received. Out of 235 responses, 33 (14.04%) responses
were discarded due to duplicate and redundancy. The final
selection included 202 correct responses. In this study,
a response rate of 85.95% was achieved. Figure 7 presents
the time period of survey responses.

FIGURE 7. Time period of survey responses.

D. ANALYTICAL HIERARCHY PROCESS (AHP)
Finally, the AHP method was applied to prioritize the
mitigation strategies for socio-cultural distance issues in
GSD. AHP is the frequently used approach for multicriteria
decision-making (MCDM) proposed by Saaty [42]. Many
researchers have previously adopted this MCDM approach
in different domains to resolve complex decision-making
problems. In [43], the authors used the AHP approach to
prioritize the challenging factors of agile development. While
In [44], AHP is applied to enhance human decision-making
difficulties. Similarly, in [42], RCM challenges have been
prioritized using AHP. The traditional AHP is the best way
to analyze the data gathered via the survey method [45], [46].
The AHP method consists of seven steps, given below [37]:
1) Identifying the goal, factors(mitigation strategies), and

subfactors(items).The complex problem is decomposed
into the hierarchical structure as presented in Figure 8.

2) Construct a pairwise comparison matrix of the factors
and sub-factors.

3) Calculate the criteria weight of each factor and
sub-factor.
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4) Calculate the consistency of the comparison matrix. The
consistency of the pairwise ratings of the decision-maker
is calculated by using Equation 1 and 2 for consistency
index (CI) and consistency ratio (CR), respectively [47],
are given as:

CI = λmax − n/(n− 1). (1)

CR = CI/RCI . (2)

where λmax is the mean of the normalized new weights,
n is the total number of weighted criteria or options,
and RCI is Saaty’s random consistency index [42].
The acceptable value of CR is < 0.10. An acceptable
value of consistency ratio ensures the reliability of the
decision-maker [42].

5) Rank the mitigation strategies into their corresponding
categories (local ranking).

6) Determine the global weight of each mitigation strategy
(global ranking).

7) Prioritization of mitigation strategies.

FIGURE 8. Hierarchical structure of AHP.

1) GEOMETRIC MEAN METHOD-ANALYTICAL HIERARCHY
PROCESS (GMM-AHP)
The AHP was developed initially as a single decision-maker
technique. GMM-AHP has been developed to combine pair-
wise comparison assessments from several decision-makers.
The WGMM is effectively utilized to aggregate individual
ratings and criterion weights when decision-makers are
judged to behave as a group or as independent individuals
when providing their pairwise comparison ratings on decision
criteria with the AHP [47].

Therefore, in this study, GMM-AHP is used to aggregate
the individual judgments due to numerous experts. GMM
is applied after the pairwise comparisons are obtained from
experts by using Equation 3 [47].

GMM = Z [G]
= (z[G]ij ),

where,

z[G]ij = (z[G]ij )ap , i, j(1, n) (3)

‘‘where Z[G] is the geometric mean of the group; z[G]ij is
the aggregated judgments for the compared criteria i and
j; α represents the number of decision-makers, p is the p-th
decision-maker with weight represented as αp. The value for
αp is dependent on the weights assigned to decision-makers,

and αp=1/p if the decision-makers are considered to have
the same weight. Thus, the individual ratings from various
pairwise comparisons are aggregated to form a single-group
matrix’’ [47].

IV. RESULTS AND FINDINGS
This section discusses the findings of SLR. After that,
an empirical analysis of the conceptual framework is
discussed. Finally, AHP is applied to prioritize six mitigation
strategies and their respective techniques.

A. SLR RESULTS
The list of socio-cultural distance issues and their mitigation
strategies are extracted by conducting an SLR. Here 53 pri-
mary studies are selected by applying the tollgate approach.
A total of six risk factors for socio-cultural distance issues and
their mitigation strategies are extracted from select studies
after conducting data analysis. The number of occurrences
is analyzed to calculate the frequency of the identified risks
and their mitigation strategies. Most studies have discussed
socio-cultural distance issues. Besides, very few of them have
suggested mitigation strategies for those issues. A list of
socio-cultural distance issues (SCDI) is present in Table 5 and
their mitigation strategies are given in Table 6. Additionally,
there is no study to prioritize the mitigation strategies of
socio-cultural distance issues. Therefore, this empirical study
aimed to identify all mitigation strategies and empirically
evaluate their impact on socio-cultural distance issues and
prioritize those strategies.

TABLE 5. Socio-cultural distance issues identified in SLR.

B. RESULTS OF EMPIRICAL STUDY
In this section, the results of the empirical study are discussed
in detail. For empirical evaluation, a survey was organized in
Pakistan’s GSD-based software industries.
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TABLE 6. Mitigation strategies for socio-cultural distance issues
identified in SLR.

1) DEMOGRAPHIC INFORMATION
The demographic statistics of survey respondents were
analyzed in this section. In this study, the respondent’s

demographics and organizational information were collected
using a survey and illustrated in Table 7. From the survey
results, out of 202 respondents, 176 (88%) were male,
while 26 (12%) were female. The qualification statistics of
the respondents illustrate that (5%) were diploma holders,
(72%) were bachelor’s degree holders, (21%) were master’s
degree holders, and Ph.D. were (2%). It is also necessary
to determine the experience of respondents. The results
present that (29%) of respondents had work experience
of between 1-4 years, (21%) of respondents had work
experience between 5-9 years, and (2%) of respondents had
more than ten years of experience in the GSD industry.
The roles of respondents are categorized as developers
(49%), designers (12%), tester (11%), analysts (7%), project
managers (10%), test managers (5%), CEO (3%), and others
(3%) to analyze their positions. This study targeted the
GSD-based small and medium-sized enterprises (SMEs) in
Pakistan’s software industry. It is analyzed from the survey
results that 55% of organizations have 10-25 employees, 32%
of organizations have 26-50 employees, 8% of organizations
have 51-100 employees, and 4% of organizations have
100-250 employees.

TABLE 7. Demographic profile of respondents.

2) RELIABILITY ANALYSIS
To examine the validity of the survey, the Cronbach alpha
test was used. It examines the internal consistency of the
questionnaire’s variable. The value of Cronbach alpha should
be greater than 0.7 [48]. For reliability analysis, the Cronbach
value of each construct was analyzed individually and
presented in Table 8. The results present that reliability of the
questionnaire is statistically significant.
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TABLE 8. Results of reliability analysis.

3) CORRELATION ANALYSIS
Correlation analysis was conducted between endogenous and
exogenous variables before performing PLS-SEM analysis.
Correlation analyses help to access the association between
endogenous and exogenous variables. According to [48], the
correlation value lies between+1 and−1. A correlation value
close to +1 presents a strong correlation, close to 0 presents
a weak correlation, and a value close to −1 depicts a negative
correlation among variables [48]. The correlation analysis
results of the proposed conceptual framework are given in
Table 9.

4) RESULT OF STRUCTURAL EQUATION MODELING
In this study, PLS-SEM has been applied to supports the
result of regression analysis and observe the authenticity
and significance of models. It shows the cause and effect
relationship between endogenous and exogenous variables.
It is a two-step process; In the first step, the measurement
model is followed to assess the accuracy and authenticity of
the construct. Next, a structural model is followed to find the
significance of the relationship or association between the
constructs.

a: ASSESSMENT OF STRUCTURAL MODEL
For the assessment of the structural model, the R-square,
beta coefficient, and significance level of each construct have
been analyzed usingWarpPls version 7.0. The R-square value
indicates the percentage of the variance in the endogenous
variable caused by the exogenous variable [16]. The beta-
coefficient value shows the strength of each exogenous
variable. If the P-value is less than 0.05, then the relationship
among variables is significant [16].
In [49], the authors split the proposed conceptual frame-

work into eight individual frameworks due to multicollinear-
ity in exogeneous variables. This splitting of the proposed
framework is based on the relevancy of the hypotheses to their
endogenous variables. Therefore, in this study, the correlation
between variables is very high (r > 0.85); this affects the
significance of the overall results. So, to test the impact of
each mitigation strategy on their relevant risk, the proposed
conceptual framework is split into six sub-frameworks based
on hypothesis relevancy, as discussed below.

• Cultural Difference Mitigation Strategy (MSCD)
Cultural difference mitigation strategy (MSCD) helps
to reduce the issue of CD, which is the leading risk

that causes communication issues among the GSD team.
Distance is a significant obstacle as team members do
not know each other, so it’s difficult for the organization
to understand the cultural norms among members of the
distributed team [50]. MSCD help to avoid these issues.
It consists of ten items strategies which are: ‘‘understand
and be aware of cultural differences’’ (MSCD1), ‘‘make
on-site visits’’ (MSCD2), ‘‘standardize skills required
for global team members’’ (MSCD3), ‘‘provide cultural
training’’ (MSCD4), ‘‘develop and maintain cultural
knowledge base (MSCD5), ‘‘assign a local manager
with the skills needed for a global team’’ (MSCD6),
‘‘offer English language training sessions’’ (MSCD7),
‘‘plan how to mitigate issues caused by cultural misun-
derstanding’’ (MSCD8), ‘‘prepare for distributed meet-
ings’’ (MSCD9), ‘‘project managers should take into
account cultural differences during group exercises’’
(MSCD10). Figure 9 presents a mitigation strategy for
MSCD.

FIGURE 9. Framework for cultural difference mitigation strategy.

• Language Difference Mitigation Strategy (MSLD)
Language difference mitigation strategy (MSLD) helps
to reduce the issue of language difference (LD) in GSD.
Because of the language difference, it is difficult for
dispersed team members to communicate in GSD envi-
ronments efficiently [51]. MSLD help to minimize the
effect of the LD issue. It consists of four items, ‘‘appoint
a liaison’’ (MSLD1), ‘‘asynchronous communication
(MSLD2), ‘‘use modern language tools’’ (MSLD3), and
‘‘using English as Lingua Franca’’ (MSLD4). Figure 10
presents a framework for MSLD.

FIGURE 10. Framework for language difference mitigation strategy.

• Lack of Mutual Understanding Mitigation Strategy
(MSLMU)
In GSD, group interaction among team members is
low because of the cultural gap, which causes mutual
understanding issues [8]. MSLMU help to reduce
this issue. It consists of four items, ‘‘team rotation
among development sites’’ (MSLMU1), ‘‘team-building
exercises during cross-site visits’’ (MSLMU2), ‘‘make
on-site visits’’ (MSLMU3), and ‘‘develop and main-
tain cultural knowledge base’’ (MSLMU4). Figure 11
presents a framework for MSLMU.
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TABLE 9. Correlation analysis.

FIGURE 11. Framework for lack of mutual understanding mitigation
strategy.

• Different Terminology Usage Mitigation Strategy
(MSDTU)
Different terminology usage mitigation strategy
(MSDTU) helps to reduce the issue of DTU. Because
of the cultural distance, there exists a usage of
different terminology in daily routine, resulting in a
lot of misunderstanding among distributed teams [32].
MSDTU help to reduce this issue. It consists of five
items, ‘‘Develop a special terminology dictionary’’
(MSDTU1), ‘‘encourage frequent communication’’
(MSDTU2), ‘‘encourage the use of the standard
language of the project’’ (MSDTU3), ‘‘promote the
cultural awareness’’ (MSDTU4), ‘‘promote the adoption
of groupware applications’’ (MSDTU5). Figure 12
presents a framework for MSDTU.

FIGURE 12. Framework for different terminology usage mitigation
strategy.

• Lack of Business Language Skills Mitigation Strat-
egy (MSLOBLS)
Business language skills are required to make prof-
itable business deals among dispersed team members.
Communication issues arise due to weak business
language skills [16]. To minimize the potential effect
of this issue, MSLOBLS will be helpful. It consists
of the following three items, ‘‘promote frequent visits
among distributed members to support trust-building’’
(MSLOBLS1), ‘‘encourage the use of the standard
language of the project’’ (MSLOBLS2), and ‘‘promote
cultural awareness’’ (MSLOBLS3). Figure 13 presents
a framework for MSLOBLS.

• No Frequent Feedback Exchange Mitigation Strat-
egy (MSNFFE)
Coordination also does not work well when there is lim-
ited feedback from remote locations [39]. No frequent

FIGURE 13. Framework for lack of business language skills mitigation
strategy.

feedback exchangemitigation strategy (MSNFFE) helps
to improve the frequency of feedback exchange. It
consists of two items, ‘‘promote frequent visits among
distributed members’’ (MSNFFE1) and ‘‘promote infor-
mal communication’’ (MSNFFE2). Figure 14 presents a
framework for MSNFFE.

FIGURE 14. Framework for no frequent feedback exchange mitigation
strategy.

The SEM analysis is performed individually on six sub-
frameworks. Results in Tables 10 and 11 show that the
MSCD impacts the socio-cultural distance issues with a
beta-coefficient of 0.68 and an R-square value of 0.46 at
p<0.01, which is statistically significant. Moreover, the
MSLD significantly impacts the socio-cultural distance
issues with a beta-coefficient of 0.66 and R-square of 0.43 at
p<0.01. In addition, the MSLMU has a significant impact on
socio-cultural distance issues with a beta-coefficient of 0.73,
R-square of 0.53, and p<0.01. Also, the MSDTU impacts the
socio-cultural distance issues with a beta-coefficient of 0.66,
R-square 0.43, and p<0.01, which is statistically significant.
Similarly, MSLOBLS significantly impacts socio-cultural
distance issues with a beta-coefficient of 0.64, R-square 0.41,
and p<0.01. Moreover, theMSNFFE has a significant impact
on socio-cultural distance issues with the beta-coefficient
of 0.60, R-square 0.36, and p<0.01. Overall, mitigation
practices significantly impact socio-cultural distance issues
with a p-value less than 0.01. Based on the above discussion,
the hypothesis of mitigation practices for socio-cultural
distance issues supports our findings.

b: ASSESSMENT OF MEASUREMENT MODEL
A conceptual framework that is formative is presented in
this study. It is a second-order formative model that consists
of six independent variables and one dependent variable.
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TABLE 10. Regression analysis results.

TABLE 11. Structural model evaluation.

In [16], the author specified that the ‘‘PLS Mode B’’
algorithm is very helpful for the critical assessment of
formative measurements. The ‘‘PLS Mode B’’ algorithm is
employed in the present study. One should calculate the
variance inflation factor (VIF) to assess the construct validity
by considering the following criteria.

• VIF is preferable if <3.3 and acceptable if < 5 [16].
• A Tolerance value of .989 or less is acceptable [16].
• To evaluate the validity of the formative construct,
loading, weight, VIF, full collinearity, and significant
level of items should be assessed [16].

• The loading value of an item > 0.5 is acceptable [16].
Table 12 presents the assessment of the measurement

model. The evaluation results of the measurement model
presents that all constructs are statistically significant. Item
loading is presented in Figure 15, where gray color ovals
present six exogenous variables of the proposed model, while
blue color presents endogenous variables, and boxes show the
factors of the independent variables.

C. APPLICATION OF AHP
This section discusses the application of AHP for prioritizing
mitigation strategies of socio-cultural distance issues in
GSD. The goal of the proposed hierarchical structure is
the prioritization of mitigation strategies, whereas the six
mitigation strategies are considered as factors and their
respective techniques as sub-factors. The three-level hierar-
chical structure is presented in Figure 16.
The mitigation strategies are compared by adopting a

pairwise comparison approach. For pairwise comparison of
mitigation techniques within each strategy and between six
strategies, MSCD, MSLD, MSLMU, MSDTU, MSLOBLS,
and MSNFFE were compared to calculate Criteria
Weights (CW).

FIGURE 15. Factor analysis with outer loadings and path coefficient.

FIGURE 16. Proposed hierarchical structure.

AHP is a subjective approach that accepts on very small
sample size [42], [43]. In order to implement the AHP, the
respondents of the first survey were engaged to conduct a
second survey. A total of 18 respondents were targeted, and
12 willingly filled the survey. From the 12 responses, 2 were
discarded because of redundancy. Finally, 10 responses were
considered. The survey questionnaire was used to obtain an
expert judgment for a pairwise comparison of mitigation
strategies. For pairwise comparison, the Saaty scale is used
as given in [42].

All respondents are considered equally important, so they
have equal weight. GMM is applied using Equation 3 to
aggregate individual comparison matrices to calculate the
group judgment matrix. The group judgment matrices were
arranged based on individual matrices obtained from expert
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TABLE 12. Measurement model evaluation.

opinion. The comparison matrices with criteria weights are
presented in Tables 14, 15, 16, 17, 18, 19, and 20.

TABLE 13. Group judgement matrix of mitigation strategies (MS-SCD).

TABLE 14. Normalized matrix with CW for MS-SCD.

The consistency of the MS-SCD matrix is accessed
using Equations 1 and 2. So, λmax is calculated from the
normalization of new priority weights, which are calculated
by multiplying each row-element given in Table 13 by the

initial criteria weights provided in Table 14 and adding them.

MSCD = (1.00 ∗ 0.23) + (0.794 ∗ 0.30) + (2.40 ∗ 0.12)

+(0.946 ∗ 0.14)+(2.53 ∗ 0.11)+(3.00 ∗ 0.10)

MSLD = (1.259 ∗ 0.23)+(1.00 ∗ 0.30)+(2.35 ∗ 0.120)

+(3.44 ∗ 0.14)+(2.98 ∗ 0.11)+(2.134 ∗ 0.10)

MSLMU = (0.42 ∗ 0.23) + (0.40 ∗ 0.30) + (1.00 ∗ 0.12)

+ (0.94 ∗ 0.14)+(0.70 ∗ 0.11)+(2.03 ∗ 0.10)

MSDTU = (1.06 ∗ 0.23) + (0.29 ∗ 0.30) + (1.069 ∗ 0.12)

+ (1.00 ∗ 0.14)+(1.05 ∗ 0.11)+(1.64 ∗ 0.10)

MSLOBLS= (0.4 ∗ 0.23) + (0.34 ∗ 0.3) + (1.4 ∗ 0.12)

+ (0.95 ∗ 0.14) + (1 ∗ 0.11) + (0.83 ∗ 0.10)

MSNFFE = (0.33 ∗ 0.23) + (0.5 ∗ 0.3) + (0.49 ∗ 0.12)

+ (0.6 ∗ 0.14) + (1.2 ∗ 0.11) + (1 ∗ 0.10)

The normalized weight for each mitigation strategy is:

MSCD = 1.46/0.23 = 6.198

MSLD = 1.89/0.30 = 6.272

MSLMU = 0.74/0.12 = 6.218

MSDTU = 0.88/0.14 = 6.251

MSLOBLS = 0.68/0.11 = 6.252

MSNFFE = 0.59/0.10 = 6.198

So that the mean λmax is:

λmax = (6.20+6.27+6.22+6.25+6.25 + 6.20)/6 = 6.23
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Using Equation 1, the consistency index (CI) is calculated as
follows:

CI = (6.232 − 6)/(6 − 1) = 0.046

Using Equation 2, the consistency ratio (CR) is calculated as
follows:

CR = 0.046/1.24 = 0.037

As specified by Saaty [42], since 0.07 < 0.10, the
paired ratings are acceptable. Similarly, we have calculated
the criteria weight (CW) to find out the priority of
each mitigation technique and calculate the value of the
consistency ratio (CR) of all other mitigation strategies
(MSCD, MSLD, MSLMU,MSDTU,MSLOBLS, MSNFFE)
in Table 15, 16, 17, 18, 19, and 20.

The local rank illustrates the contribution of a mitigation
technique in its particular strategy. Based on the local
weights provided in column 5 of Table 21, the local ranking
of the mitigation techniques in a particular strategy was
determined and illustrated in column 6 of Table 21. The
global weight determines the contribution of a particular
mitigation technique to the overall objective. The global
weight of each mitigation technique is the product of local
weight and weight of their respective strategy.

The summarized results given in Table 21 present that
MSLD is the highest priority mitigation strategy with a
weight value of 0.30. We further noted that MSCD is
declared the second most crucial mitigation strategy that
could reduce the negative effect of the socio-cultural distance
issues in GSD. The taxonomy of mitigation strategies is
presented in Figure 17. The given ranking presents the degree
of importance to which the mitigation strategies help to
minimize the potential effect of socio-cultural distance issues.

V. DISCUSSION
This study identifies communication as the most significant
challenge in GSD [12], [52]. The recent literature presented
that ineffective communication is the leading cause of
software project failure in GSD [6], [11]. Moreover, the
communication challenges are divided into three main cat-
egories; Socio-Cultural Distance, Geographical D1istance,
and Temporal Distance [12]. Authors in different studies
[13], [14] discussed that socio-cultural distance is the most
critical issue that affects communication among dispersed
teams. Moreover, in recent studies, several authors suggested
different mitigation strategies that reduce socio-cultural
distance issues’ potential effect in GSD. However, no one
had empirically evaluated and prioritized those mitigation
strategies. Therefore, this study identifies and evaluates
socio-cultural distance risk mitigation strategies in GSD-
based organizations. A total of six socio-cultural distance
issues and their mitigation strategies are extracted by
conducting SLR. In order to empirically evaluate the
impact of mitigation strategies on socio-cultural distance
issues, a conceptual framework has been proposed. Several
GSD-based software organizations in Pakistan have been

approached to collect information on mitigation strategies for
socio-cultural distance issues.

The SLR was performed to address the RQ1. A total
of 53 primary studies were selected for SLR, from which
6 critical issues were extracted from the literature that
impacts socio-cultural distance. Based on SLR findings,
28 mitigation strategies were identified and classified into
their respective categories to answer the RQ2. Furthermore,
operationalization was performed to refine the socio-cultural
distance issues and their mitigation strategies. Finally, the
extracted 28 mitigation strategies were classified into six
categories: Cultural differences, Language differences, Lack
of mutual understanding, Different terminology usage, Lack
of business language skills, and No frequent feedback
exchange.

In this study, a formative second order framework is
proposed to identify the impact of mitigation strategies on
socio-cultural distance issues. The qualitative analysis had
been performed to evaluate the hypotheses of the proposed
framework. As the mitigation strategies are repeating,
a strong correlation exists between variables(r>0.85). The
existence of a strong correlation amongmore than two exoge-
nous variables is called multicollinearity. Multicollinearity is
a serious issue in the formative model [49]. There should
be no intercorrelation between variables in the formative
constructs. High collinearity between variables affects the
significance of overall results [48]. Therefore, the primary
conceptual framework was divided into six sub-frameworks
to investigate the impact of mitigation strategies on their
relevant issue. Furthermore, the Analytical Hierarchy Process
(AHP) was applied to prioritize the mitigation strategies
based on their significance.

The results and findings of the empirical analysis illus-
trated that MSCD has a significant role in measuring overall
mitigation practices for Socio-Cultural distance for GSD. In
[50], the authors suggested that conducting group exercises
provide opportunities for team members to know about each
other cultural norms. The authors of another study [35]
highlight that providing cultural training to distributed team
members and encouraging frequent visits among distributed
sites helps to decrease cultural differences. The results of
this study present that the MSCD has a negative impact on
CD, which satisfy our proposed hypothesis H1. Our findings
seconds the results of [34], that implementing MSCD helps
to improve communication in GSD teams.

The MSLD assists in decreasing the LD issue among
dispersed team members working in a GSD environment
[38]. In recent studies [28], [36], the researchers discussed
the influence of asynchronous communication and language
tools. They argue that the usage of language tools has
decreased the language differences in distributed team
members. Several studies claim that communication becomes
effective as the language difference becomes reduced
between GSD teams. Our research results show that the
MSLD has a negative impact on the LD, which satisfies
our proposed hypothesis H2. The above-discussed result

VOLUME 11, 2023 99513



I. Javed et al.: Impact of Mitigation Strategies for Socio-Cultural Distance Issues in GSD

TABLE 15. Group judgment matrix for MSCD along with CW.

TABLE 16. Group judgment matrix for MSLD along with CW.

TABLE 17. Group judgment matrix for MSLMU along with CW.

TABLE 18. Group judgment matrix for MSDTU along with CW.

TABLE 19. Group judgment matrix for MSLOBLS along with CW.

highlights that GSD organizations must pay attention to
MSLD to minimize the language barrier.

The author in [52] discussed that in the GSD envi-
ronment, team members engaged from various cultural
backgrounds with their individual views and thoughts.
Mutual understanding among team members in GSD may
suffer due to misinterpretation of communication and lack
of knowledge sharing [37]. The authors in [34] emphasize
that team-building exercises help to reduce the lack of mutual

TABLE 20. Group judgment matrix for MSNFFE along with CW.

understanding among team members. The findings of this
study depict that theMSLMUdecreases the potential effect of
LMU. Therefore, the proposed hypothesis H3 is significantly
supported.

In GSD based environment, developers belong to different
countries and have different working cultures. According
to [32], different terminologies usage between GSD teams
creates critical technical problems and inconsistencies in
requirements. In [38], the authors argue that terminology
issues can be decreased by developing a special terminology
dictionary. Similarly, the findings of our study present
that MSDTU negatively affects the DTU issue, supporting
hypothesis H4.

According to [16], business language skills are required
to make profitable business deals among globally dispersed
teams. LOBLS creates many communication issues in the
GSD environment. The results of this study present that
the MSLOBLS negatively impacts LOBLS. So the proposed
hypothesis H5 is supported in this study.

In recent studies [32], [39], the authors claimed that coor-
dination among team members in a GSD environment does
not work well when there is limited feedback from remote
locations. Lack of frequent feedback leads to project failure.
In [27], the authors discussed that groupware applications
enhance the frequency of feedback exchange rate. Moreover,
the authors in [28] argue that informal communication
improves the frequency of feedback exchange between team
members. This study’s results show that MSNFFE negatively
impacts NFFE. Therefore, the proposed hypothesis H6 is
statistically satisfied.

Based on the above discussion, socio-cultural mitigation
practices significantly impact the socio-cultural distance
among team members in GSD. Therefore, hypothesis H7
is significant. Authors in different studies [32], [35], [50]
second that mitigation strategies for socio-cultural distance
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TABLE 21. AHP based ranking of mitigation strategies.

FIGURE 17. Taxonomy of mitigation strategies.

issues facilitate the GSD organization to reduce the negative
impact of socio-cultural distance issues and ultimately
increase the success rate of software projects.

Furthermore, the identified mitigation strategies are pri-
oritized by applying AHP. The prioritization procedure
determines the local and global weights of mitigation
strategies. The local weight illustrates the ranking of each
mitigation strategy in its particular category, while the global

ranking presents the overall priority of a certain strategy.
Based on rank order, the practitioners can implement themost
appropriate and relevant strategies for socio-cultural distance
issues.

This study contributes to the existing literature by iden-
tifying and empirically evaluating the six socio-cultural
distance issues and their twenty-eight mitigation strategies.
Moreover, an AHP approach is applied to prioritize the
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significant mitigation strategies. This prioritization illustrates
that out of twenty-eight mitigation strategies, seven are the
most influential, which may help practitioners reduce project
failure.

VI. STUDY LIMITATIONS
Generally, all research studies have limitations. This study
also has a few limitations. First, we cannot generalize the
results of the study. However, as the survey participants
worked in the GSD environment, i.e., on projects outsourced
from foreign countries, similar results may be produced
when a similar study is conducted in different countries.
Secondly, this study was cross-sectional as in surveys, data
was collected at a single point in time, which may cause
issues in measuring changes in the population. However,
before conducting a survey, the issues and their mitigation
strategies were identified from the literature. During the
analysis of data, it was observed that there was no significant
difference between researchers and practitioners. Another
built-in limitation of a survey is missing data due to
respondent failure to complete the survey. To prevent it from
happening, we make each question mandatory in the online
survey form.

Last, we identified the issues andmitigation strategies from
existing literature. The primary studies were selected from a
few electronic databases to determine characteristics that may
cause significant articles to be absent. As earlier research [30]
has shown, it is not a systematic problem. Further, we have
used google scholar also to identify the maximum relevant
studies.

VII. CONCLUSION AND FUTURE WORK
For the last two decades, GSD has been a common practice
for software companies to reach the global market. However,
it is reported that socio-cultural distance issues significantly
reduce communication in GSD and cause project failure.
This study extracts six socio-cultural distance issues and
their relevant mitigation strategies from the existing literature
through SLR. To empirically identified the role of issues
and the significance of mitigation strategies, a conceptual
framework has been proposed and evaluated through an
online survey. The results of this study illustrate that all
mitigation strategies can significantly reduce the negative
impact on socio-cultural distance issues. Finally, an AHP
approach was applied to prioritize the identified mitigation
strategies to assist the SME’s GSD-based organization focus
on themost effective strategies. According to the results of the
AHP approach, a language difference mitigation strategy is
the most effective strategy. Other than this, cultural difference
mitigation and different terminology mitigation strategies
are also effective strategies. This study has theoretical and
practical implications. This study enriches the body of
knowledge by identifying all socio-cultural distance issues
and their mitigation strategies. This may help practitioners
reduce the potential effect of socio-cultural distance issues
faced by distributed team members working in a GSD

environment. Therefore, this study’s findings may help
practitioners increase the project’s success.

In future there is a need to conduct similar studies in
different countries to apply the results of this study to a
broader context. In addition, the researchers may identify
more mitigation strategies from GSD-based organizations
through interviews. It would be helpful for GSD-based
organizations to overcome the socio-cultural distance issues.

Furthermore, future researchers may conduct similar
studies for large-size GSD-based organizations. Its benefits
will be two folded. On the one hand, it would help
the practitioners of large-size GSD-based organizations to
overcome the socio-cultural distance issues; on the other
hand, it would be helpful to do a comparative analysis of
issues and mitigation strategies of SMEs and large size GSD-
based organizations.

In this study, only AHP is used for prioritization. While
in the future, the Fuzzy Analytic Hierarchy Process can be
used to prioritize the mitigation strategies for socio-cultural
distance issues. Moreover, common mitigation strategies for
geographical, temporal, and socio-cultural distance issues
will be needed to identify and prioritize. The practitioners
may adopt a common mitigation strategy which is more
convenient to implement than individual strategies for all the
communication issues of GSD, as mentioned above.

APPENDIX
The below link is the main questionnaire that we adapted
to validate the extracted mitigation strategies for the socio-
cultural distance issues: https://drive.google.com/file/d/
1cIyHwYeI0e3Ag3EmlPIiXV8RhqMLpPtP/view?usp=
sharing
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