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1 | INTRODUCTION

Global software development (GSD) is the practice of developing software systems across geographical, socio-cultural, and temporal boundaries.*
A large number of firms are globalizing development activities in order to receive the benefits of low labor cost, a skilled workforce, and round-the-
clock development.? The development teams face various challenges due to cultural differences, time differences, language barriers, and different
social norms and values.!

The concept of GSD is growing fast and has been adopted by the majority of software development firms. The main reason behind the
acceptance of GSD is the economic factor, which is the most motivating factor for software development organizations.>® Herbsleb® reported
that business profits, low cost and time, a high percentage of productivity, a skillful workforce, and innovative concepts are the benefits that make
GSD a good choice for software development organizations.

Basides various benefits, software quality becomes an enormous issue in the domain of GSD, as evidenced by the disappointing results of
various big projects.* Attarzadeh and Ow® conducted a survey and reported that 31.1% of GSD projects were terminated before completion.
Software development firms have recognized that the main reason for poor software quality is the failure to efficiently organize the development
process.®

Different techniques and methods have been developed to manage and implement software development processes, and the most effective
approach is software process improvement (SPI). Zahran’ defined SPI as “the discipline of defining, characterizing, improving, and measuring
software management, better product innovation, faster cycle time, greater product quality, and reduced development costs simultaneously.”
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Various software process management and improvement standards and techniques have been developed. In particular, capability maturity
model integration (CMMI) was developed to assess the process improvement capabilities of an organization and provide best practices.® Similarly,
ISO/IEC 15504 was developed by the International Standards Organization (ISO)? as part of the software process improvement and capability
determination (SPICE) project. The aim of SPICE development is to assess and publish process improvement models.’ Currently, the 1ISO/IEC
15504 standard has been changed to ISO/IEC 330XX, which is more advanced and can be used to evaluate deployed processes in an organization
as well as process maintenance, process improvement, and change management.'® Furthermore, the government of the UK has developed the
information technology infrastructure library (ITIL) framework in order to support IT services.** ITIL consists of best practices to create policies
for assessing and improving IT-related activities.**

However, the distributed nature of process improvement activities has been ignored, and little work has been done to develop techniques
that could manage SPI programs in a GSD environment.? It is important that SPI practitioners working in GSD environments have clear concepts
and a thorough understanding of process improvement activities.*2"14

Nevertheless, the challenges associated with SPI are quite different in GSD organizations, and practitioners should focus on issues regarding
process improvement in a GSD environment.?? The deployment of process improvement programs in GSD environments is more challenging
compared with collocated or single-site development.!? Existing literature does not examine in detail the implementation of process improvement
programs in GSD.*31°

Little attention has been given to conducting empirical studies and examining ways to efficiently execute SPI programs in GSD environments.
Moreover, existing research has not focused on developing SPI standards and models that could be used to execute process improvement
activities in GSD. In this regard, we have proposed a model that could support GSD organizations by providing a robust framework for the assess-
ment and improvement of SPI implementation activities. The proposed model could help GSD organizations to effectively manage process
improvement programs.

The rest of the paper is organized as follows: Section 2 highlights the motivation and novelty of the work. The limitations of existing
models and standards are reported in Section 3. The research questions and methodology are provided in Sections 4 and 5, respectively.
The structure of the proposed research model is given in Section 6, and Section 7 describes the assessment criteria selected for the model.
The preliminary findings of the study are briefly reported in Section 8. Mapping of SPI manifesto is given in Section 9, and the comparison
of the existing work with the proposed model is provided in Section 10. Future research directions and the planned progress of the study

are discussed in Section 11.

2 | MOTIVATION AND NOVELTY

Software process improvement research has been conducted for many years in the areas of information systems and software engineering.1%¢

Ramasubbu®® discussed how existing studies have reported the significance of process improvement in the domain of collocated software
development but ignored the importance of SPI activities in GSD.

Niazi'” highlighted that the deployment of SPI activities is a long-term approach and requires significant time and resources.*® Even software
development organizations that can provide all the necessary resources do not always accomplish the expected outcomes. Ngwenyama and
Nielsen!? reported that the failure rate of SPI programs is as high as 70%, and the root cause of process improvement failure is the lack of
attention given to the issues associated with SPI activities.

12° revealed that in GSD, team members are physically separate due to geographical and temporal distances, which

Richardson et a
decreases opportunities for direct communication. Similarly, cultural conflicts in a GSD environment negatively impact the views and
opinions of the dispersed team members.'® Existing SPI models and standards (ie, CMM, CMMI, and ISO/IEC 15504) can effectively
manage SPI activities in a collocated environment but do not explicitly describe the process of deploying SPI activities in a distributed
environment.?° Kuhrmann et al?* conducted a systematic mapping study of process improvement in GSD and reported that little work
has been done by the researchers to scale SPI implementation activities in the domain of GSD. They further reported that available studies
were critical of implementing the existing SPI models (ie, CMM, CMMI, and ISO/IEC 15504) in the domain of GSD. Presently, the GSD
phenomenon is expanding toward the improvement of all the phases of the software development cycle instead of just focusing on financial
benefits.?”

Ramasubbu®® reported that the geographical, socio-cultural, and temporal distribution of team members makes it challenging to successfully
execute SPI activities. He further discussed how the geographical distribution of team members causes various other issues related to SPI
activities, eg, developing and implementing practices for process improvement, formulating a strategy to shape a strong and positive relationship
among the dispersed team members, overcoming time differences, and addressing cultural challenges. In order to effectively implement these
challenges, it is important for SPI team members to have comprehensive knowledge and understanding of the designing and deployment of
process improvement activities.'®

To summarize, despite the importance of SPI programs, no mechanism has been identified in order to competently execute process improve-
ment activities in a distributed environment. There is a pressing need to develop a technique that could help GSD firms successfully assess and

execute SPI-related activities.
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3 | LIMITATIONS OF EXISTING MODELS AND STANDARDS

We have reported the limitations of the available SPI models and standards in the following subsections.

3.1 | Capability maturity model (CMM)

The main objective of CMM s to assess and improve the organizational processes. CMM consists of five maturity levels (initial, repeatable,
defined, managed, and optimizing).2? Level 1 of CMM refers to the lowest maturity state of an organization, whereas level 5 refers to the highest
maturity level. Each maturity level consists of different key process areas. CMM is an effective model for process improvement with defined
maturity levels, key process areas, and key practices. However, it does not provide any information regarding the effective implementation
strategies and deployment of key practices. The CMM model does not discuss issues related to human nature, such as employee motivation,

hiring, and selection.?®

3.2 | Capability maturity model integration (CMMI)

The structure of CMMI is based on the core components of CMM and the information collected from various other models and real-world
experiences of organizations that had adopted CMM for years. CMMI also has five maturity levels (initial, managed, defined, quantitatively
managed, and optimizing).8 In comparison with CMM, CMMI provides an innovative view of maturity levels, key practices, and process areas.
However, the CMMI model does not provide detailed information about the implementation of key practices and also does not recommend

any implementation strategies.?®

3.3 | SPICE (ISO/IEC 15504)

The ISO and the International Electrotechnical Commission (IEC) developed ISO/IEC 15504 for SPI under the SPICE program.9 Process and
process capability are the key dimensions of SPICE (ISO/IEC 15504).” The process dimension involves the measurable aims and objectives of each
process, while the capability dimension consists of the attributes of each process.” It can be measured using capability levels. Zahran” define a
capability level as “a set of attributes that work together to enhance capability to perform a process. Each level provides a major enhancement
of capability in the performance of the process.” SPICE integrates existing process improvement methodologies, but it does not provide an explicit

process improvement path.

3.4 | International Standards Organization (ISO) 9000/9001

ISO 9000 detailed a series of standards for certifying the quality of systems implemented in firms.2* Software systems can be assessed using this
standard irrespective of the size and type of the organization or the complexity of its products or services. ISO 9001 consists of guidelines to
implement standard organizational management systems. It assists organizations in fulfilling customer needs and the needs of any other involved
parties based on the suggested quality management principles. It provides complete guidelines for organizations to assess the quality of their

1415 150 9001 is a generic standard that mainly focuses on the manufacturing and service aspects of different types of

management systems.
organizations, instead of just the software industry.?® It is also a quality management standard and does not explicitly explore the process

improvement aspects of software systems.

3.5 | Implementation maturity model (IMM)

Niazi?® developed a maturity model to assist process improvement practitioners in order to effectively manage SPI activities. IMM is based on the
key concepts of CMMI.8 The structure of IMM consists of three core components (factors, assessment, and implementation). IMM provides
detailed information about the deployment of key practices and recommend implementation strategies. The human-related aspects of SPI imple-
mentation are explicitly discussed in IMM. However, IMM does not differentiate between collocated and distributed software development

organizations.

4 | RESEARCH CONTRIBUTION AND RESEARCH QUESTIONS (RQS)

A brief survey of the literature clarifies that there is a need for a framework or model that can contribute to effectively performing process
improvement activities in a GSD environment. The core objective of this research is to empirically examine the views of process improvement
practitioners in order to develop a model that could assist GSD firms in assessing and implementing SPI programs.

The model will be developed on the basis of key SPI concepts discussed in existing literature and an industrial study conducted in GSD
organizations. The focus of our study is to fill the research gap between process improvement in academic research and industrial practices.

The following research questions have been developed in order to address the reported problem of this study:
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RQ1: What are the factors identified in the literature and industrial study that could have a negative impact on the implementation of process

improvement programs in GSD?

RQ2: What are the factors identified in the literature and industrial study that could have a positive impact on the implementation of process

improvement programs in GSD?
RQ3: What are the significant differences between the factors identified in the literature and industrial study?
RQ4: What are the practices to address the identified factors?

RQ5: What would be the characteristics of a model that could assist GSD firms in effectively implementing process improvement activities?

5 | RESEARCH METHODOLOGY

The proposed model will be developed based on a thorough literature review and empirical study conducted with SPI practitioners working in GSD

organizations. We will also conduct case studies in GSD organizations in order to assess the effectiveness of the model in a real-world environment.

e A systematic literature review (SLR) study will be conducted in the first phase of this research project in order to identify the factors that could
have a positive or negative impact on SPI programs in GSD environment. Best practices will also be devised in this phase to address the
identified factors.

e The findings of the SLR study will be empirically validated in the second phase of this study using the survey questionnaire approach. We will

also report additional new factors and practices suggested by the survey respondents.

o We will develop a global software engineering process improvement model (GSEPIM) based on the findings of the literature study and the

empirical study.

e The project will be completed by conducting case studies in GSD organizations in order to assess GSEPIM in a real-world environment.

The complete research process is presented in Figure 1.

5.1 | Data collection

We have selected the SLR and questionnaire survey techniques to collect data from existing literature and the industry. The selected research
techniques have been chosen because these methods are considered to be suitable for the type of data involved in this research.?32¢

e SLR _Inform _ | Concepts of SPI

e Industry Experience ¥
Research Questions
and Objectives

e Literature Review "

e Research Experience Research Methods

® Experts Opinion _Inform _| ¢7¢1 R
® Empirical Study
® Case Study

e SLR !

e Questionnaire Survey Inform | T |
| e Frequency Analysis Inform , | A I

e SLR l

® Empirical Study

e CMMI Inform gggl?&mem of

e SOVRM ’

e IMM T l

e Case Studies Inform Evaluation of
@ SPI Experts Review — *| GSEPIM

FIGURE 1 Research process
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5.1.1 | Systematic literature review

Kitchenham et al?”

define SLR as a methodical way of mining, analyzing, and reporting the findings of existing literature associated with any
research field and questions of interest. The key objective of this SLR study is to conduct a formal literature review to explore the maximum
number of articles related to the proposed research questions.?” We have followed the three core phases of the SLR approach (ie, planning,

conducting, and reporting).2” All the three phases of SLR are briefly discussed in our previous articles.**>28

5.1.2 | Empirical data collection

The selection of the empirical research method should be based on the research problem, required data and information, existing resources, and
the capability of manipulating the given variables.?

We will develop a survey questionnaire in order to validate the findings of the SLR and identify additional factors and practices related to
process improvement in the domain of GSD. The questionnaire approach could assist in collecting large amounts of data and information from
a large-scale targeted population.® This study will be conducted in the domain of GSD, and the survey questionnaire will assist in collecting data
from SPI practitioners working across geographical boundaries. Using the survey approach, it is easy to obtain information regarding people's

attitudes. It is difficult to collect such information using observational practices.*

5.2 | Data analysis

We will use the frequency data analysis technique to analyze the questionnaire survey data and conduct case studies to evaluate the proposed
model (GSEPIM).

5.2.1 | Frequency analysis

The frequency analysis approach assists in comparing data across variables or groups of variables.?® Frequency analysis can be used to analyze
ordinal, numeric, and nominal types of data. In this study, we will follow the frequency analysis approach in order to statistically compare the
identified factors and practices. The comparative analysis of the identified factors will help calculate the relative significance of each success

factor. In the same way, the frequency-based analysis of the identified practices will highlight the relative importance of each practice.

5.2.2 | Case study analysis

We have selected the case study approach to evaluate the practical implications of the proposed model (GSEPIM). The case study method is the
most controlled assessment approach that provides real-world results and information.° This technique could be a good choice for this research
study as GSEPIM is intended to be implemented in real-world GSD organizations.

6 | STRUCTURE OF PROPOSED MODEL (GSEPIM)

The core components of GSEPIM will be developed based on the factors and practices identified during the SLR and industrial study. The
components will be structured using the identified factors, practices, and concepts of existing models and frameworks, namely CMMIB IMM, 28
and SOVRM, 2 in order to develop GSEPIM (Figure 2). The relationships between the key components of GSEPIM are depicted in Figure 2. It high-
lights how the results of existing models, SLR, and industrial study have been used to develop the key components of the proposed model.

The three core components of GSEPIM are (Figure 2):

/T\ Measure
. GSEPIM Maturity
Implementation ol
Capability
Comprise of l Based on

Existing Models
Identified e CMMI

Critical Success Factors (CSFs)
and Critical Challenges(CHs)

A A

~
Organized by Organized into Identified
L 4

Adopted Research
Methods

e SLR

Identified * Industrial
Empirical Study

ldentiﬁedT
v

/ : ; 2
SPI implementation Research
guidance Questions
FIGURE 2 Architecture of GSEPIM

Practices: How to assess and
address CSFs and CHs

Describe
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e Maturity level component
e Critical success factors (CSFs) and critical challenges (CHs) component

e Practices component

6.1 | GSEPIM maturity level component

The maturity levels of GSEPIM will be developed based on the stage representation of CMMI.2 It is important to make several adjustments to the

structure of CMMI in order to consider its process improvement implementation characteristics.

6.2 | GSEPIM factors (CSFs and CHs) component

The five maturity levels of CMMI consist of various process areas (PAs). The concepts of CSFs and CHs could be used to develop the maturity
levels instead of using the PAs of CMMI.2* CSFs and CHs have also been previously used by other researchers.3*? They have used CSFs and
CHs rather than CMMI PAs. The importance of using CSFs and CHs has been discussed by other researchers.313® Therefore, we can justify

the use of CSFs and CHs concepts.

6.3 | GSEPIM practices component

Using the SLR and empirical study approach, different practices will be identified in order to address the CSFs and CHs of the factors component.
The practices identified during the SLR study will be empirically evaluated and used to identify additional practices from SPI experts using the

survey questionnaire technique.

7 | GSEPIM ASSESSMENT DIMENSION

We have adopted the Motorola assessment tool** in order to evaluate GSEPIM, as detailed in Appendix 1. The Motorola assessment tool has been
used by various other researchers in order to evaluate their proposed maturity models.24°%32 It has been selected in this study for various
compelling reasons. It can assist in identifying those areas of organizations that need further consideration and improvement.>* The following

are the criteria of the three assessment dimensions of the Motorola instrument (Appendix 1).

e Approach: Emphasize the top management's commitment to the implementation of specific practice.
e Deployment: Focus on the consistent and uniform implementation of the practice across all the project areas.

e Results: Assess the breadth and consistency of the results of deployed practice across different project areas.

7.1 | Assessment criteria of GSEPIM

The following criteria have been selected in order to assess the effectiveness of GSEPIM in a real-world environment:

o Ease of use: The key objective of this criterion is to assess how easily the GSD organization can understand and adopt the proposed model
(GSEPIM).

e User satisfaction: The GSEPIM should fulfill the requirements of end users, and they need to be satisfied with its results.

e Structure of GSEPIM: This criterion focuses on the evaluation of the key GSEPIM components. Further, it emphasizes the distribution of the
identified CSFs and CHs across different maturity levels of GSEPIM.

The assessment criteria are based on the studies conducted by other researchers in various other domains.?%3°32 The selected criteria can assess

the quality and effectiveness of the product and could help highlight those areas that contain any deficiencies and need further improvements.2

8 | PRELIMINARY RESULTS

We conducted a thorough SLR study and identified different challenges that could impact the SPI process in GSD. The complete SLR process is
briefly discussed in our previously published articles.283>3¢ The identified challenges could contribute to only one component of the proposed
model, ie, GSEPIM factors (CSFs and CHs).
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8.1 | Identified SPI challenges

In this study, we have considered the 20 primary studies selected in our previously published studies.}*3¢ A total of 17 factors were identified as
given in Table 1 and Figure 3. The given factors could negatively impact the SPI process, and their frequency and percentage are provided in
Table 1 and Figure 3.

CH7 (lack of communication) was considered by 90% of SLR studies as the most significant challenge. Communication becomes a vital issue in
a GSD environment due to the geographical boundaries between the team members.® Team members working in a distributed environment are
scattered and can seldom meet each other, which introduces misunderstandings and possibly distrust among the distributed teams. Conchuiir et al?
further claimed that the lack of face-to-face communication could easily lead to challenges in coordination and control.

CH5 (budget constraints) was cited as the second most common challenge by 85% of the selected primary studies. Top management may
strive to successfully implement SPI programs, but budget constraints make it difficult to hire an outside consultant for SPI activities.®” It also
becomes challenging for small-size organizations to set a big budget for SPI programs due to such budget constraints.*®

The SLR results show that CH17 (poor SPI understanding) was cited in 80% of the articles, as shown in Figure 3. Kautz and Nielsen®?
carried out an industrial empirical study and tried to find the underlying reasons for unsuccessful SPI implementations in that particular
company, coming to the following conclusion: “the technical director and staff had poor understanding of key SPI concepts and they have
experienced various hurdles during the SPI implementation.” Lack of a proper understanding of SPI concepts is one of the key reasons for
the failure of SPI programs.®®

CHB8 (lack of implementation standards) was discussed in 70% of the selected articles. Niazi et al*? highlighted the need to adopt proper tools
for SPI implementation and motivate team members to have sufficient knowledge about those tools. Besides, one of the reasons for the failure of

TABLE 1 Identified SPI challenges in a GSD environment

S. No Challenges Frequency (N = 20) Percentage, %
CH1 Lack of conflict management 11 55
CH2 Lack of trust 9 45
CH3 Lack of experienced staff 13 65
CH4 Cultural differences 6 30
CH5 Budget constraints 17 85
CHé6 Organizational politics 13 65
CH7 Poor communication 18 90
CH8 Lack of implementation standards 14 70
CH9 Poor technological infrastructure 4 20
CH10 Lack of staff involvement 10 50
CH11 Work pressure 7 35
CH12 Poor organizational commitment 5 25
CH13 Lack of SPI training 3 15
CH14 Time zone differences 5 25
CH15 Lack of resources 10 50
CH16 Lack of knowledge sharing 12 60
CH17 Poor SPI understanding 16 80
18(90%)
18 17(85%)
16(80%)
16 -
14(70%)
19 13(65%) 13(65%)
12(60%)
12 - 11(55%)
10(50%) 10(50%)
10 - 9(45%)
g 7(35%)
6{30%)
6 5(25%) 5(25%)
4(20%)

1l 3(15%)

2 4

0

FIGURE 3 Frequency distribution of CHI | CH2 | CH3 | CH4 | CHS | CH6 | CH7 | CHB | CH9 ‘ CHIO | CHI1 | CH12 | CH13 | CH14 | CHIS | CH16 | CHI7
frequency) 11 | 9 | 13 | 6 17 13 18 14 4 |10 |7 503 5 10 12 16

identified challenges
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SPIlis the lack of tools and standards for process improvement activities.?® Lack of tools might be the superseding problem for the success of SPI in
the absence of any other barriers.?®

Besides the above four significant challenges, we have also highlighted other important factors, ie, CHé: organizational politics (65%), CH3:
lack of experienced staff (65%), CH16: lack of knowledge sharing (60%), and CH1: lack of conflict management (55%).

8.2 | Challenge categorization

The identified challenges were further classified into different categories as the same factor-based classification was performed by other
researchers.*°#2 Noll et al*® conducted an industrial empirical study to develop a framework that shows the relationship between the autonomy
and motivation level of distributed agile team members. Their findings highlighted the fact that autonomy is one of the motivating factors but not

sufficient to elevate the motivation level of team members.® In another study, Hernandez-Lopez et al*®

developed a formal model for building
trust in GSD teams by considering the influence of each factor on the trust level of team members. The factors of the proposed model could help
develop a trust-based understanding between distributed teams. The authors further found that there is a need for a maturity model that can
assess the trust level of GSD teams.*® Zafar et al*! identified a list of challenges using SLR and an empirical study that could cause integration
failures in GSD environments. The identified challenges were presented in the form of a taxonomy by classifying them into eight core categories

1*2 identified the challenges of packaged software release planning in the domain of GSD. The identified

of integration failure. Colomo-Palacios et a
challenges were classified into two different categories, ie, general challenge ranking and specific GSD challenge ranking.*? The findings concluded
that personnel and human resource management challenges are the top challenges in packaged software release planning.*? In other study,
Ramasubbu proposed a framework to classify process improvement activities in GSD environments. The framework consists of six key categories:
project administration, coordination, software methodology, human resource management, knowledge integration, and technology factors.
Ramasubbu®® classified SPI activities across the reported categories. Due to the similar nature of both studies, we have used the concepts of
the framework developed by Ramasubbu®® and mapped all the identified challenges into the aforementioned categories. All the authors
participated in the challenge categorization (Figure 4).

The categorization of the identified challenges provides a framework that has both industrial and research implications. It will assist
researchers and practitioners in focusing on a specific category of challenges rather than reviewing all the challenges. Each category represents
a critical area of SPI challenges that could negatively impact process improvement activities in GSD. Such categorical classification of challenges

will assist in the development of efficient SPI policies and strategies.

9 | SPI MANIFESTO MAPPING

A group of experts working in the domain of software process improvement developed the SPI manifesto, which can assist in the effective
initiation of a process improvement program.** The manifesto consists of three core values: people, business, and change (Figure 5). It also
presents 10 different principles (Figure 6) organized around the core values that could assist process improvement practitioners to consider their
decisions in the context of the problem.**

We have tried to map the identified challenges in the SPI manifesto by considering its values and principles. The results given in Table 1 show
that CH7 (poor communication), CH12 (poor organizational commitment), CH13 (lack of SPI training), and CH15 (lack of resources) are in line with
the SPI manifesto to motivate the team members of process improvement. Similarly, CH2 (lack of trust), CH3 (lack of experienced staff), CH4 (cul-

tural differences), CH10 (lack of staff involvement), and CH11 (work pressure) are in agreement to one of the key values of the manifesto (people).

Projct Admii [ uman Resoure

>Budget Constraints > Lack of Truat
u

>QOrganizational Politics
> Lack of Experienced Staff

t>Lack of Resources H
&>Poor Organizational Commitment & Cultural Differences
> Lack of Staff Involvement

t=Lack of Conflict Management
> Work Pressure

Software Process Knowledge
(\J Improvement (\jcir SPI Understanding

&> Poor Communication in GSD &> Lack of SPI Training

> Time Zone Differences
1> Lack of Knowledge Sharing

| Software Methg Technology Fact FIGURE 4 Categorical classification of

&> Lack of Implementation Standards 1> Poor Technological Infrastructure identified challenges
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(a)| People | Must involve people actively and affect their daily activities
NOT to show-off or be focused on management alone
Y W

)

4

4

(8)| Business | Is what you do to make business successful
NOT to live to deploy a standard, reach a maturity level, or obtain a certificate

(c)| Change | Is inherently linked with change

. {:‘ ! NOT continuing as we do today

bl
f&"ﬁ’t“
S

FIGURE 5 Values of the SPI manifesto*

. ) oLl
People (g} igj Business Q@ Change fg‘: i
Know the culture and focus Support the organisation’s vision Manage the organisational change
on needs i and objectives i in your improvement effort
Motivate all people involved i Use dynamic and adaptable Ensure all parties understand and
i models as needed i agree on process
Base improvement on experience Apply risk management Do not lose focus

and measurements

Create a learning organisation

FIGURE 6 Principles of the SPI manifesto values**

The other factors, namely CH4 (cultural differences), CH8 (lack of implementation standards), CH9 (poor technological infrastructure), and CH16
(lack of knowledge sharing) are mapped to the business values of the SPI manifesto. The given mapping provides a detailed understanding of GSD
process improvement challenges in the domain of the standard SPI manifesto.** They can be used to focus on the reported challenges related to
each specific value of the manifesto.

10 | PROPOSED MODEL COMPARISON

The preliminary results of this study are based on our previously published articles.*>*® We have conducted an SLR and empirical study to develop
the factor component of the proposed model.*” In this study, the key challenges (barriers) of SPI were extracted from the existing literature and
validated in the domain of GSD. The challenges were further classified in the context of client-vendor organizations in order to provide insight into
the types of GSD (client and vendor). We also conducted an SLR study to identify the success factors of an SPI implementation.®® This study
contributes to the factor component of GSEPIM by considering the positive impact factors. The reported factors will further be evaluated through
expert opinion by conducting an industrial empirical study with SPI practitioners and researchers working in the domain of GSD.

15,36

The key findings of our published articles are the initial input to the factor component of the model (GSEPIM). These factors present the

key areas of SPI that need further consideration. The remaining components (maturity level and practices) of the model will be discussed in future
research.

11 | CURRENT PROGRESS AND FUTURE STUDY DIRECTIONS
We have conducted the following research so far:

e Conducting a thorough overview of the literature to identify research problems

e Developing research questions and objectives
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o Finalizing the complete research process

e Research methods selection

e Developing the structure of GSEPIM based on existing models
o Selecting the GSEPIM assessment criteria

o |dentifying the challenges and success factors of SPI in GSD using SLR

We have completed the literature study and presented the results of the literature review in the context of SPI challenges. We have only

answered RQ1 in this study, and the rest of the research questions (RQ2 to RQ5) will be addressed in future studies.
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APPENDIX 1
See Table Al.
TABLE A1 Motorola assessment instrument®*
Key Activity Evaluation Dimensions
Score
Approach Deployment Results
(score range: 0, 2, 4, 6, 8, 10) (score range: 0, 2, 4, 6, 8, 10) (score range: 0, 2, 4, 6, 8, 10)
“Poor (0)" ¢ “no management recognition of need” e “no part of the organization uses the e “ineffective”
e “no organizational ability” practice”
e “no organizational commitment” e “no part of the organization shows
e “practice not evident” interest”
“Weak (2)” e “management begins to recognize need” o “fragmented use” o “spotty results”
e “support items for the practice start to be e “inconsistent use” e “inconsistent results”
created” e “deployed in some parts of the e “some evidence of effectiveness for some
e “a few parts of organization are able to organization” parts of the organization”
implement the practice” o “limited to monitoring/verification of
use”
“Fair (4)" e “wide but not complete commitment by e “less fragmented use” e “consistent and positive results for several
management” e “some consistency in use” parts of the organization”
e “road map for practice implementation e “deployed in some major parts of the e “inconsistent results for other parts of the
defined” organization” organization”
e “several supporting items for the practice in e “monitoring/verification of use for
place” several parts of the organization”
“Marginally e “some management commitment; some e “deployed in some parts of the e “positive measurable results in most parts
qualified management becomes proactive” organization” of the organization”
(6)" e “practice implementation well under way e “mostly consistent use across many e “consistently positive results over time
across parts of the organization” parts of the organization” across many parts of the organization”
e “supporting items in place” e “monitoring/verification of use for
many parts of the organization”
“Qualified (8)” e “total management commitment” e “deployed in almost all parts of the e “positive measurable results in almost all

“Outstanding
(10)”

“majority of management is proactive”

“practice established as an integral part of

the process”

“supporting items encourage and facilitate

the use of practice”

“management provides zealous leadership

and commitment”

“organizational excellence in the practice

recognized even outside the company”

organization”

of the organization”
“monitoring/verification of use for
almost all parts of the organization”

“pervasive and consistent deployed
across all parts of the organization”
“consistent use over time across all
parts of the organization”

the organization”

“consistent use across almost all parts

“monitoring/verification for all parts of

parts of the organization”
“consistently positive results over time
across almost all parts of the organization”

“requirements exceeded”
“consistently world-class results”
“counsel sought by others”
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