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Abstract

It was evident through the literature that the perceived value delivery of the global software
engineering industry is low due to various facts. Therefore, this research concerns global
software product companies in Sri Lanka to explore the software engineering methods and
practices in increasing the value addition. The overall aim of the study is to identify the key
determinants for value addition in the global software engineering industry and critically
evaluate the impact of them for the software product companies to help maximise the value

addition to ultimately assure the sustainability of the industry.

An exploratory research approach was used initially since findings would emerge while the
study unfolds. Mixed method was employed as the literature itself was inadequate to
investigate the problem effectively to formulate the research framework. Twenty-three face-
to-face online interviews were conducted with the subject matter experts covering all the
disciplines from the targeted organisations which was combined with the literature findings as
well as the outcomes of the market research outcomes conducted by both government and non-
government institutes. Data from the interviews were analysed using NVivo 12. The findings
of the existing literature were verified through the exploratory study and the outcomes were
used to formulate the questionnaire for the public survey. 371 responses were considered after
cleansing the total responses received for the data analysis through SPSS 21 with alpha level
0.05. Internal consistency test was done before the descriptive analysis. After assuring the
reliability of the dataset, the correlation test, multiple regression test and analysis of variance

(ANOVA) test were carried out to fulfil the requirements of meeting the research objectives.

Five determinants for value addition were identified along with the key themes for each area.
They are staffing, delivery process, use of tools, governance, and technology infrastructure.
The cross-functional and self-organised teams built around the value streams, employing a
properly interconnected software delivery process with the right governance in the delivery
pipelines, selection of tools and providing the right infrastructure increases the value delivery.
Moreover, the constraints for value addition are poor interconnection in the internal processes,
rigid functional hierarchies, inaccurate selections and uses of tools, inflexible team
arrangements and inadequate focus for the technology infrastructure. The findings add to the
existing body of knowledge on increasing the value addition by employing effective processes,
practices and tools and the impacts of inaccurate applications the same in the global software

engineering industry.
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Chapter 01.

Introduction

1.1. Introduction

The software industry in Sri Lanka does not have a long history compared to the other foreign
revenue generators, but the government stats show that it has expanded by 300% to reach $1.2
Billion in export revenue as of year 2019 compared to the previous year. The sector has
therefore provided employment to more than 80,000 professionals and thereby contributing to
12% of Sri Lankan services exports (Government Census Report, 2019). This includes the
domestic industry, start-ups and IT services and this workforce is expected to be developed up
to 200,000 by end of 2022 (SLASSCOM 2016). Further, the trend of establishing the
technology development centres in Sri Lanka of the large organisation has been increasing
during the last five years. Currently, Sri Lanka is exporting ICT services to many countries
around the world. The leading five countries are United States, Netherlands, Germany, France
and Switzerland (IT-BPM Strategy Report, 2019). According to the government census report,
the reasons behind Sri Lanka been asserted for the competitiveness stem from reasonable costs,
high quality services and having an educated workforce with exceptional skills. Further, the
same report argues that the value generation of the industry in inadequate compared to the other
industries in Sri Lanka. Additionally, the inadequate policy and regulatory frameworks
impedes the growth of the market which put the industry into the risk (IT-BPM Strategy Report,
2019). Therefore, sustainability of the software development industry depends on assuring the
value addition is increased substantially within the next couple of years. However, the attention
to identify the key issues, challenges and hurdles to increase the value addition in the global
software engineering is low and it impede the successful industry development (Cavusgil et
al., 2017).

This research aims to critically analyse the global software engineering practices in software
product organisations in Sri Lanka. The first chapter introduces the industry in general and
importance of carrying out this research that covers the current landscape, position and
practices by contextualising to the scope of the research. Additionally, highlights of the

literature contributions, research problem, aim of the research, objectives, research questions



and scope is clearly discussed which is followed by the anticipated contributions and the details

explanation on the structure of the thesis.

1.2. Background of the Study
This section provides the context to the study that is carried out with the relevant refences along
with important definitions, contextual information and a brief overview of the industry to give

a high-level understanding.

1.2.1. Conceptual Perspectives

The value creation is one of the topmost topics among the business leaders when they are
forming the business strategy (Carnahan, Agarwal and Campbell, 2010). According to Johnson
(2015), the term value needs a clear definition for businesses along with how value is divided
among the different players in the chain. Because the total value delivered is the sum of the

value added throughout the vertical chain.

As Porter (1980) says, value is created through a chain of players that spans from

suppliers of resources to firms, to buyers of products and services from firms.

In simple terms as Udawatta et al. (2019) say value can be outlined as the trade-off among the
benefits and sacrifices in marketing exchange. According to Smith and Colgate (2007), the
ultimate goal of the marketing is to achieve organisational, societal and personal objectives by
creating superior customer value for selected market segments with a sustainable strategy. As
Johnson (2015) says, there are different ingredients in the formula when trying to quantify the
value. However, in simple terms it is the willingness of the customers to pay for a product or

service.

According to Sanjari et al. (2018), the multidisciplinary nature of the management has
introduced various definitions for value creation, but simply, value is the promise that
will be delivered, communicated and acknowledged by the respective stakeholders such

that customer are happy to pay for.

Value creation is a central concept in the management and organization literature for both
microlevel and macrolevel which are heavily discussed in organization theory and strategic
management research (Lepak, Smith and Taylor, 2007). As Sanjari et al. (2018) have further
argued, the business success comes from value creation for all the stakeholders including the
employees which could be built or destroyed throughout the business. The most broader

definition for the value creation that covers both cost and benefit is “giving something valuable
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to receive something else that is more valuable to the business” (Haile and Altmann, 2016). As
the owners or leaders of the business, it is their responsibility to assure that the intended value
is created throughout the business process in their linier processes. Somehow, the sustainability
of the business heavily depends on the value delivery.

In general, software industry consists of two primary categories: software product development
and software service delivery. In addition to that, certain companies do both. Irrespective of
nature of the business, any business has standard processes when delivering their product or
service. The overall process is a series of actions taken to achieve a particular goal that may
include people, tools, guidelines, equipment, data, software applications, measurements,
milestones and documentation depending on the nature of the process (Little, 2004). As
Udawatta et al. (2019) have stated, the typical software development process consist of parallel
or sequential set of steps that divide the software development work to smaller and doable
subprocesses that is used to develop a software application from the scratch or to enhance an
existing software by adding features. This process may have predefined deliverables and
artifacts that are agreed by the respective development teams to deliver and maintain.

According to Johnson (2015) in software engineering, the value is delivered through
the predefined set of iterative or sequential set of steps with measurable outcomes at

pre-agreed milestones by software engineering teams.

However, Johnson (2015) further says that the software engineering practices are still value
neutral. A proper integration of value-based software engineering practices is necessary to
assure the value delivery throughout the software engineering processes. As Williams (2017)
has argued, the value chain for the software development should be emerged with the recent
development in the industry. As he further says, the introduction of the distributed teams and
global software engineering practices have changed the software development practices
immensely. A similar view is upheld by Martin and Robert (2018) and they have further argued
that studying the theoretical, methodical and applied aspects of value addition for the global
teams has become a timely need. The application of the practices may vary from the software
service industry to the product development organisations, therefore, a focused studies are

necessary for the respective areas with an attention to the economic conditions (Whittle, 2019).

This study focuses on identifying the determinants for value addition in the software product
companies in Sri Lanka that has global partnerships. In other words, global software product

companies. The importance of this industry for Sri Lankan economy is clearly explained in



section 1.1.3. However, as Haile and Altmann (2016) have highlighted, the value addition in
the global software engineering is relatively low in both global and APAC regions compared
to the other product development and manufacturing industries. According to Schwaber and
Beedle (2016) due to the lack of focus for the value-based software engineering practices, the
overall value delivery of the software product organisations is low which requires to be
changed to increase the value addition. A similar view is upheld by Morin, Harrand and Fleurey
(2017) and they have further argued that the value-neutral nature in the software development
activities have led to controversial situations that cannot be reversed later as the opportunity
for correction is low and any change requires additional efforts. According to Whittle (2019)
non-existence of value-based approaches in software engineering cause to building software
applications that would not generate the outcomes expected at the preliminary stages. Hence,
inclusion of the value into the software engineering practices is important that covers business
value, economic value and human-values as well. Therefore, the global software engineering
industry needs some attention to understand the specific values that Sri Lanka can deliver to

assure the sustainability of the industry.

In summary, value is an overloaded term, but in general value is what the customers are paying
for at the end of the day. The responsibility of the management is to assure a superior value is
created throughout their business processes. However, the current focus for value creation in
the software product companies is low compared to other businesses. Given that the global
software engineering has already contributed to the foreign revenue in Sri Lanka immensely as
well as there is a massive potential, this study focusses on identifying the determinants for
value addition in the global software engineering in Sri Lanka to help the local businesses to

assure business sustainability.

1.2.2. Contextualisation of the Concepts

The concepts mentioned above are heavily inherited from the other industries to the software
development industry. Specially, the distributed team concept for the software development
team has been derived from the product manufacturing industry (Bent and Dient, 2017). Given
that the global software engineering industry is required to have value integrated into their
development methodologies and none of the previous studies have focused on the local context
to study the concepts thoroughly, the generic concepts were taken from the western literature
and some of the Indian publications. Additionally, the value-based software engineering
concepts were taken from the studies those were carried out for the collocated teams in the

western literature. As Schwaber and Mike (2016) have argued, the software development
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methodologies and practices do not change due to the geographical reasons, but socio cultural
and local policies can impact to them. But, Whittle (2019) has argued that the nature of the
global software engineering varies from the collocated teams. Therefore, this study is carried
out based on the common definitions, but the applications are highly contextualise based on
the applicability for them in the local context. Additionally, all the findings are validated
through a complete exploratory study before starting the public survey. Therefore, this research
IS expected to be the best-suited study to understand the determinants for value addition in the
global software engineering industry in Sri Lanka.

1.2.3. Brief Overview of Global Software Engineering and Sri Lankan software
development Industry
The global economic landscape has changed significantly since the mid-1980s (Kose, Otrok
and Prasad, 2008). Most of the top organisations in the world have expanded their business to
the other parts of the world in the recent past to increase their sales. The rapid increase in the
business linkages for trade and financial purposes, emerging markets, seeking for new
knowledge, cost saving by reducing the operational expenses and potential future investments
have been the leading factors to drive the global moves (Fred, Meredith and Forest, 2019).
According to Wang (2016) majority of the businesses are focusing on the Asia Pacific (APAC)
region due to the foreseen potential of the business expansions. According to Mazareanu
(2020), APAC is the home for most of the largest organisations providing most of the
sophisticated digital platforms along with the skilled resources being the technology driver for
majority of the leading companies. Based on the categorisation of Cazurra (2018), countries in
the APAC region would fall under platform countries, emerging countries, growth countries,
maturing countries and established countries based on the distinct market attributes. Based on
this categorisation, Sri Lanka comes under growth countries and a similar categorisation done
by Wang (2016) and Inkpen and Ramaswamy (2012) also confirms that Sri Lanka has been in
this category for almost last decade with respect to the contribution for the software
development industry. However, Certain advancements in the global business are industry
specific due to the nature of those businesses. Many researchers have critically analysed the
industry specific trends. Global software engineering (GSE) is one of the rapidly developed

industries among them.

According to NASSOCOM reports, 40% of the fortune 500 companies use this model and
upwards to 50 nations are actively participating in the global software engineering industry.

Further, Holmstrom et al. (2016) have stated that 41% of the software requirements are fulfilled
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through the global teams based on the references Gartner’s industrial research results.
Additionally, they have highlighted that organisations now have started thinking of focusing
more on the business value of IT whereas trends and predications have already showcased the
global setup drives the next generation software industry. While highlighting the benefits of
global software engineering, it is vital to understand the risks as well. Any industry trend has
advantages and disadvantages says Grundy, van der Hoek and Whitehead (2010). They say
global software engineering has limitations that limits the use of its positives. i.e. coordination,
collaboration and control. The risks of global setup have been identified and acknowledged by
number of studies. Threat of opportunisms, security, trust concerns, training issues, unexpected
costs, loss of control, geopolitical risks, coordination problems, legal problems and cultural
issues are among them (Boehm 2003; Edward 2010; Grundy et al. 2010; Lanubile et al. 2010;
Nfuka and Rusu 2011; Holmstrom et al. 2016). Further, based on Hofstede (2002), culture has
a significant impact on the global business where he has highlighted power distance,
collectivism vs individualism, feminity vs masculinity, uncertainty avoidance, long-term vs
short-term orientation as key factors when deciding the global business relationships. However,
technology advances have helped the organisations to overcome most of the issues and
businesses going global without much considering socio cultural distances said Espinosa and

Carmel (2013) based on the outcomes of their empirical study.

The Sri Lankan market has an immense potential to leverage this industry and to be the driver
of foreign revenue generation within the next couple of years. According to “AT Kearney
Analysis 2012 and its drafted version 2016 Sri Lanka has been ranked as the 14" in the global
service location index (GSL) with respect the five criteria given in Figure 1 (AT Kearny 2016)
and it is evident how GSE is an emerging and potential industry in the next five years.
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Therefore, Sri Lanka, as a developing country, has an immense potential in becoming
competitive in the APAC market and earn more foreign revenues by further increasing the
value delivery as an industry. Additionally, the software industry can easily become the
topmost revenue generator in the national export strategy assuring the sustainability as well.
To carry out this study effectively, the conceptual perspectives should be studied. The
following section describes the relevant concepts for value addition in general as well as global

software engineering industry.

1.3. Literature Contributions

Erdogmus, Favaro and Strigel (2014) discussed the benefits of value-based software
engineering. According to them the software community has always struggled with concerning
the value of an investment in both software application development and hardware. They have
stressed the importance of having the value integrated to make the trade-off decisions between
the investment themes. As Chen and Dodd (2016) argued, any decision related to the software
development should be evaluated against the economic feasibility and differing value
perspectives. But (Haile and Altmann, 2016)current development methodologies and practices
does not cover the value aspects to help the managers, developers or respective stakeholders



the differentiate the outcomes of a software product or service. According to Haile and Altmann
(2016) all stakeholders in the both development and platform ecosystems should be able to
contribute to generate the sufficient value to the end users. But evolution of values of the
software products and intended value deliveries of the respective services are currently not

integrated into the development or delivery practices.

Schwaber and Mike (2016) have discussed that emerging software engineering principles and
practices have contributed to evaluate the efficiency of the macro and micro level activities
carried out by the respective team members, but value considerations are minimal.
Additionally, the scope of work and necessity of the steps in the development processes should
be evaluated against the ultimate value delivery. According to Haile and Altmann (2016),
global software engineering practices have introduced custom versions of development
frameworks to hold the accountability and authority that has killed the autonomy and freedom
for the development teams to collaboratively do the fast deliveries. They have pointed out the
negligence of introducing the software quality gates without spending time to improve the
automated quality checks as one example. Another important area is highlighted by Whittle
(2019). He argued that the software governance policies are for increasing the quality of the
work, but not for assuring the authority of the managers. Additionally, conceptually
disconnected activities in the operations due organisational policies or governance erode the
value immensely (Martin and Robert, 2018). Other than that, Eling and Lehmann (2018) have
argued that the value chain of the software application development should be based on the
respective business cases, but the attention to the value addition in the software development

to help to increase the value through business cases is comparatively low.

Chen and Dodd (2016) argued that earned value system has nothing to with the stakeholder
value except controlling the cost, schedule and progress of a complex project. But companies
are using these measures to evaluate the value delivery which is inaccurate. According to
Williams (2017), application of economic value added (EVA) and Bohem’s value based
strategy have been studies thoroughly in the literature. Additionally, the lean software
development and using resource advantage theory have been discussed as well. However, as
Williams (2017) and Chen and Dodd (2016) have proved, these theories have good practices
as well as limitations that subject matter experts should evaluate and apply based on the needs
of the respective business domains. Hence, a detailed analysis against the application of these
theories is needed before implementing them in the software development industry.

Additionally, a countable number of studies have been carried out to apply Kano model,
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Analytical Hierarchical Process (AHP) and Opportunity Scoring for specific focus areas in
software development practices. As Singh (2016) has discussed AHP’s theoretical guidelines
can be integrated into a common model to aid in increasing the value, but the model itself does
not fit totally into all the aspects of the software engineering. However, the Kano model
concepts have been evolved with the software engineering practices and as Yunita et al. (2019)
have stated the modified version of Kano model is heavily used to prioritise the software
requirements nowadays. Additionally, Lin (2019) has described an practical application of
Kano model for product design which has helped the stakeholders to decide the right priorities.
However, as he has further argued, setting the priority is one important step in assuring the
value delivery but software development methods need a comprehensive analysis to integrate
value-based thinking to all aspects of the processes. Similarly, the application of opportunity
scoring is practical and making sense to identify the highly value adding features from a list of
features which is not popular among the software community due to the complexities within
the model (Pavel, 2019).

In summary, a limited number of studies have been carried out in the western literature also to
identify the specific determinants for the value addition in the software development teams.
Though the individual studies have been carried out to address the specific challenges in the
collocated teams, the interest to the value aspects are minimal. As Whittle (2019) has clearly
highlighted, global software engineering has introduced many challenges due to the socio
cultural, time zone and communication barriers when working with multi-cultural and
geographically distributed teams. Hence, applicability of the generic practices into the global
software engineering itself is challenging and more importantly integrating the value into the
practices needs a thorough analysis (Morin, Harrand and Fleurey, 2017). Additionally, there is
no evidence to find out any study carried out in Sri Lanka with respect any of these aspects.
Hence, arguably this is the first research that is carried out to set the yardsticks of the global
software engineering industry, identify the key challenges with respect the value addition and
finally to determine the influential factors that impact the value addition in the global software

engineering industry in Sri Lanka. Following section describes the exact research problem.

1.4. Research Problem
Value addition in the global software engineering industry has not been increasing steadily
over the past years in contrast to other global businesses (Franco, Hirama and Carvalho, 2018).

According to Valverde et al. (2018) and Udawatta et al. (2019) there have been some effective



attempts to find the potential value erosion activities in the current practices, but an overall
picture has not been considered when proposing the solutions. Therefore, individual outcomes
of these researches have contributed to address targeted root causes which means that the
traditional working models need further research to identify the key concerns with respect to

the perceived value delivery to assure the sustainability of the industry.

When the current body of knowledge is considered, two primary reasons can be highlighted
that impacts value delivery in the global software engineering. They are value neutral nature
of software engineering activities and absence of value-oriented software development
methodologies which has more areas to uncover (Jiménez, Piattini and Vizcaino, 2016). When
first aspect is considered, much of current software engineering practices and research is done
in a value-neutral setting, in which every activity in the process is considered as equally adding
values said Boehm (2013). Further he argues that the decisions that are made in global software
engineering are much decoupled from the value propositions that establish the project. He has
further said that a progress has been made during the last couple of years to consider integrating
some value-oriented perspectives into the software engineering practices but insignificant.
According to Kaur and Sharma (2014) the value perceptions related to the software
development has not been popular among the practitioners until they realised the grip of the
value proposition is losing and holding on to the competitive advantages has become
challenging. As Chen and Dodd (2016) have argued, the integration of value into the software
development practices is crucial to ensure the sustainability of the industry in a competitive

environment.

Global software engineering has inherited challenges due to the nature of having globally
distributed teams to work towards one goal. But leading organisations are moving to the remote
locations by considering the cost benefits, availability of skilled labour, new market
opportunities and the ability provide around the clock service to the customers. Sri Lanka has
been identified as a key destination for the large organisations to build their development
centres or to sign up with the local entities as their technology provider. A highly skilled talent
pool combined with the cost-effective operational ability makes Sri Lanka’s global software
engineering Industry one of the most profitable industries to date (IT-BPM Strategy Report,
2019). But, as Morin, Harrand and Fleurey (2017) have restated, the value addition in the global
software engineering is comparatively low with other global industries. According to Schwaber
and Mike (2016), on top of the productivity, usability, and quality, the global software
engineering industry needs to focus on the sustainability of the overall industry by ensuring the
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integration of value into the global software engineering practices. Therefore, Sri Lanka being
recognised as a key designation as well as the industry has been generating a significant foreign
revenue, integration of the value asserts the competitiveness among the other countries in the
region. Hence, the attraction of the world leading businesses could be increased by generating

more values to their stakeholders through the current competitive advantages Sri Lanka has.

However, previous studies have not contributed much for the body of knowledge on the value
addition in the global software engineering industry as a whole. Additionally, none has focused
on the Sri Lankan global software engineering industry. Therefore, this research solely focuses
on software product companies in Sri Lanka that has any form of global engagements as they
contribute by 41% to the total export revenue of the overall IT-BMP revenue. As the literature
has proven the inadequate attention to the value considerations of the industry and importance
of the same, identifying the yardsticks of the industry and the practices in order to carry out a
comprehensive research is a must to assure the sustainability of the global software engineering

industry in Sri Lanka.

This research aims to identify the determinants for value addition in the global software
engineering industry in Sri Lanka and critically evaluate the impact of them for the software
product companies to help maximise the value addition to ultimately assure the sustainability
of the industry. Additionally, findings of this research can contribute to the body of knowledge
of the global software engineering with respect to the common topics such as global teams,
software development methodologies, and governance structures. Moreover, the outcomes of
this research enhance the application of the theoretical issues by clearing out the practical

consequences as well.
1.5. Objectives of the Research
To facilitate the research aim, following research objectives were defined.
1. To identify and explore the contextual specific factors that affect on value addition.
2. To identify the value creation determinants through a comprehensive literature review.

3. To synthesise the contextual specific factors and literature findings to formulate

definitive value creation determinants.

4. To examine the impact of the identified determinants for value addition in global

software engineering industry in Sri Lanka.
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1.6. Research Questions

In alignment with the research objective, following research questions were formed.
e What are the contextual factors that affect on value addition?
e What are the key determinants of value addition?

e How do the identified determinants impact the software product companies in Sri Lanka

in increasing the value addition?

e How successfully Sri Lankan software product companies have integrated value

addition aspects to their strategies?

1.7. Research Strategy

This research was carried out as an exploratory research until the initial yardsticks are identified
through the previous studies and the exploratory study to formulate the conceptual framework.
Thereafter, it was a descriptive research to achieve the aforementioned research objectives
through a comprehensive questionnaire that focused on the large audience in the global
software engineering industry in Sri Lanka. Mixed method was employed for this research by
combining both qualitative and quantitative research components to expand and strengthen the
conclusions of the study by answering to the research questions more effectively as the
previous studies related to the selected domain is insignificant. Additionally, all the statistics
through the government census department and the relevant reports through both government
and non-government bodies were collected to facilitate the study further with the reliable
sources. Finally, all the findings were put together by expanding the current body of knowledge

in the global software engineering industry referring to the already established facts.

1.8. Scope and Demarcation of the Study

The overall IT-BPM industry in Sri Lanka has many aspects covering the whole spectrum of
the businesses including the service industry. But scope of this study is limited to the software
product companies that has the global engagements through either vendor contracts or their
own technology development centres as augmented teams. There are four main categories of
the companies based on the revenue they generate. i.e. large organisations, medium
organisations, small organisations and start-ups. Given that there is any form of global
engagement, all these four categories were considered in this study. Additionally, the target

customer segments could be both local and/or global as there was no difference with respect
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the software delivery process based on the location of the customer (Sanjari et al., 2018). In a
typical software development organisation, representatives from various functional segments
work in a single change. Therefore, discipline wise, all possible individuals were considered in
both qualitative and quantitative analyses to understand the all the potential actions, activities
and perceptions on value addition. However, this research does not cover the support
departments such as human resources, talent acquisition, administration, finance and R & D
specific contributions with respect to the value creation topic in the global software engineering
industry in Sri Lanka.

1.9. Anticipated Contributions

This research primarily aiming to contribute both practice and theory based on the findings in
three ways at a high level. i.e. Enhancing the current body of knowledge in the global software
engineering practices with respect to the value addition and integrating value-based software
engineering based on already established facts and theories. Then, providing the minimum
required guidelines for the global software engineering industry in Sri Lanka to take proactive
measures on optimising the value delivery. Subsequently, to the other emerging countries to
employ the best practices in their software development and delivery pipelines to increase the
value addition. Finally, to contribute to the national export strategy in Sri Lanka by means of
providing the foundation framework to be competitive among the region to attract more foreign
investments through global software engineering industry.

1.10. Structure of the Thesis

The introduction chapter provided a brief introduction by briefly discussing the conceptual
perspectives, the literature contributions, research problem, aim of the research, objectives of
the research, research questions, research strategy, scope, anticipated contributions by

effectively articulating the context.

Chapter 02 explore the current literature by carefully synthesising the already established facts,
theories and models based on the scope of this research. This chapter is divided into four main
sections: Contemporary interpretations of value creation which sets the background to the value
addition along with importance of it. It covers the strategic positioning, value capturing method
and use of value chains in businesses. This section is followed by theoretical perspectives of
value creation and delivery which consists of application of lean management and resource
advantage theory as theoretical contributions along with Kano model, analytical hierarchical

process and opportunity scoring as models for increasing the value addition. Subsequently,
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determinants of value addition are discussed based on the generic literature findings that reveals
the five main dependent variables identified through the comprehensive study. This section is
followed by establishing the hypothesis that uncovers the foundation stones for setting the
hypothesis for this study. Next, a comprehensive conclusion is provided followed by a

summary for the chapter.

Chapter 03 focuses on giving an overview to the global software engineering industry. This
chapter consists of three main areas: global software engineering industry which provides a
comprehensive introduction to the overall industry along with the evolution and growth
aspects. The next section is the global software engineering industry in South Asia and Sri
Lanka which sets the background to the research by providing the industry perspectives with
the opportunities for Sri Lanka to be competitive in the global market based on the literature
findings. Finally, value addition in the global software engineering industry which covers the
theories, definitions, current state of the value addition and motivation for increasing the value

addition. This chapter is concluded with a summary.

Chapter 04 discusses the research methodology in detail which covers the theoretical
justification for all the selections through the study. Mainly this chapter is divided into nine
important sections. Initially the research paradigm is discussed which is followed by the
research design for both qualitative and quantitative studies. Then, the conceptual framework
is presented with the research hypothesis. Thereafter, the research setting, data collection
method for both qualitative and quantitative studies and sample selection is discussed with
justifications. Next, the data analysis methods for this study are clearly discussed which is
followed by the validity, reliability and trustworthiness section. Finally, the limitations and

delimitations are discussed before concluding the chapter with a comprehensive summary.

Chapter 05 presents both qualitative and quantitative findings in detail. This chapter has two
main sections: qualitative data presentation and quantitative data presentation. All the interview
results, outcomes of the thematic analysis and specific limitations can be seen in the first
section. The rest of the chapter is devoted to present the detailed findings of the quantitative
analysis which shows all the results along with the outcomes of the hypothesis test. Finally, the

chapter is concluded with a comprehensive summary.

Chapter 06 is devoted to present the findings of the study in comparison to the reviewed
literature and already established factor in the current body of knowledge relevant to the value

addition. This chapter presents the overview of the results which covers a comprehensive
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review of the findings against the prevalence studies, application of theories and determinants
for value addition. The second section of this chapter provides the factors leading to decrease
the value addition in the global software engineering industry based on the findings which is

followed by a comprehensive summary.

Chapter 07 is the conclusion chapter which presents the overall findings pertaining to the
research objective which is divided into three subsections based on the research objectives.
Then, the overall implication for both theory and practice are carefully discussed which is
followed by the limitations and future work section. Finally, a comprehensive summary is

provided at the end.

Finally, the additional materials are presented in the respective appendices.
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Chapter 02.

Industry Overview

2.1. Introduction

Global business (GB) or in other words the international business (IB) is a key trend in
nowadays businesses that focus on trading across the world. It refers to the exchange of goods
or series over a great distance. According to Kose, Otrok and Prasad (2008) global business is
defined as corporate or economic activity that takes place across different countries. Global
business has many forms says Fernandes and Machado (2015). i.e. Exporting: selling abroad
either directly to the customer or a distributor, licencing: granting the reseller rights to a foreign
partner for a given period of time, franchising: the parent company grants the permission to
another company to do the same business with their specific guidelines and last type is foreign
direct investments (FDI): building new facilities in a new country through a joint venture or

wholly-owned subsidiaries.

However, the global economic landscape has shifted dramatically since the mid-1980s said
Kose, Otrok and Prasad (2008). Most of the leading organisations in the world have expanded
their business to the other parts of the world in the recent past to increase their sales. Two key
trends could be found with respect the global businesses. i.e. the rapid increase in business
linkages for trade and financial purposes and emerging markets. These two take the major share
of the international growth. According to Wang (2006) majority of the businesses are focusing
on the Asia Pacific (APAC) region due to the foreseen potential of the business expansions.
Further, APAC region’s countries have been categorised into platform countries, emerging
countries, growth countries, maturing countries and established countries based on the distinct
market attributes. According to Cuervo-Cazurra (2011), companies started looking into the
global expansions primarily based on the resource-view: acquisition of resources that are
unavailable in the home country. In addition to that, global presence, sales territory expansions
and cost effective production are the key factors in making the decision. Fred, Meredith and
Forest (2011) accept the views of Cuervo-Cazurra (2011) that the businesses are going global
to fulfil the resource gaps while taking the other business specific advantages but further claim
that distribution of the responsibilities and providing around the clock business services are
crucial factors for business leaders to make that decision. These views are upheld by Inkpen
and Ramaswamy (2012) in their book called Global Strategy: Creating and Sustaining
Advantage across Borders which highlights the fact that global strategies are based on the
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matrix of facts and the leaders consider the global presence in nowadays business as a primary
requirement. The business benefits of global presence are well acknowledged through the
application of their continent categorisation. Further they suggest that global strategy should
be based on a single prioritised need that is covered by the added advantages. With demand for
the distribution of the product development and services, most of the leading business were not
hesitant to sign agreement with third party vendors for getting their software requirements
fulfilled through the distributed teams. As a result of that concepts related to the global software
engineering were started to bloom. The researchers have put a significant effort to evaluate the

different models that works for software industry in various ways.

Software can shape the digital environment that can ultimately shape how information is made
available, how to conduct commerce, how to share and socialise or even how do we work
(James D, 2007). The software industry has been gaining an increasing attention during the last
few decades in both academic and business discussions as it is both technology as well as
knowledge intensive. As businesses, the primary focus has been to build a knowledge-based
economy by promoting knowledge-intensive businesses while the focus of the academia has
been to understand the specialisations and perspectives on the knowledge resources to create
and deliver competitive value propositions (Rajala et al., 2008). The demand for the software
development industry has been dramatically increased with the rise of the demand for software
applications and businesses moving towards e-businesses: businesses conducted over the
internet. While the use of software applications in the businesses have been increased by 56
percent, 93 percent of the U.S. firms have some fraction of their businesses trade conducted
over the internet which shows the potential for future markets as e-business has been promising
to create new ventures due to dynamic and rapidly growing natures (Ge, 2011). As Kose, Otrok
and Prasad (2008) have highlighted, the industry has been grown in both trade and financial
linkages with the introduction of the internet. As they further say, the capabilities of the internet
have emerged rapidly and created new ways of working and doing businesses. This has
changed the dynamics of the international businesses by forcing the business leaders to come
out from the traditional and conventional business models. Hence, having certain knowledge-
intensive workforce attached to main business within the home country is no longer a

requirement for the businesses to perform.

As Mazareanu (2020) says, with technology advancements business leaders started fulfilling
their requirements by decoupling the front facing employees and back office employees easily.

The demand for the global teams became popular due to the well-known advantages such as
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availability of the skilled resources at a low cost, around the clock service, economic
advantages. In addition to that as Young (2013) has highlighted, the international businesses
were shaped based on the demands and availability of the resources after year 2000 that helps
the businesses to make more profits by saving a costs. According to Cuervo-Cazurra (2011),
the biggest change happened in the software engineering industry where most of the large
organisations were influenced with the distributed team concepts that enables the businesses to
heavily look for the possibilities beyond the home country. Later, it has been built as a separate
industry that is considered as the global software engineering industry. This section discusses

about the global software engineering industry and its evolution.

2.2. The Global Software Engineering Industry

Global software engineering is not a new concept, the origin of it runs back to 1970. The initial
concept was built on top of contract programming where a component of a software or the
whole product is outsourced to a third party where a particular supplier guarantees the delivery
of the stated requirements at the right level of quality during the specified and agreed
period(Cazurra, 2011). According to Jones (2001), this was believed to be the most effective
mode of getting software applications done at a cheaper cost which was confirmed by Wang
(2006). However, contract programming itself is challenging as both parties are bound in
mutual agreements and the primary business does not hold any responsibility on the vendor’s
work processes and deliveries said Jones (2001). A similar view has been upheld by many other
researchers in the field, but Inkpen and Ramaswamy (2012) say that contact programming was
challenging when the things are more agile. However, due to the lack of interest from majority
of the business firms in Europe and USA, this method has not been popular after 1990s (Mann
and Gotz, 2006). Therefore, as an alternative the first version of global software development
called mainstream GSD was introduced in 1990s. According to the literature, virtuality and the
virtualisation concepts were highly popular among the software development crowed. As
Crowston, Sieber and Wynn (2007) have explained in their book, the mainstream GSD was
popular due to many reasons. i.e. agility of developers, high frequency of communication,
availability of the tools and more importantly the ability to frequently engage with the
developers by the main organisation. Global Software Development (GSD) teams have been
constituted by globally distributed engineers, managers and testers who are providing a specific
service to deliver the promised work. One of the key features in the mainstream GSD is the
composition of the teams where multicultural individuals those who represent several

subcultures used to work in the same team to deliver the project outcomes. Mutual learning
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and understanding of the cultural habits and beliefs have undoubtedly challenges in this format.
However, the virtualization of the software development through global distribution has been
dominating for few decades even with the challenges in the socio-cultural differences. The
literature in the mainstream is comprehensive and Mann and Gotz (2006) have acknowledged
the fact that researchers have focused more on identifying the challenges in the mainstream
GSD and proposing solutions to them. However, there are, nonetheless, challenges related to
the generalisability of the solutions proposed for specific subcultures. Crowston, Sieber and
Wynn (2007) further have explained the impact of the uncertainty in the global software
development along with the theoretical and practical implications based on the characteristics
of the mainstream GSD. According their findings, subunits should be formed based on their
specific purposes of the main organisation and the software organisations should be built based
on the delivery objectives.

At the beginning of the twenty first century with the demanding trends towards the
globalisation, further the multinational companies tried the global software development as
their primary software delivery method. Instead of the traditional software practices, they
started focusing mostly on the outcomes while minimising the cost of the development
immensely(Cho, 2007). Due to the availability of the skilful resources in Asia at a lower cost,
outsourcing and offshoring were significantly getting popular in most of the Asian countries
and India is leading in the software development outsourcing business(Fernandes and
Machado, 2015). According to Grundy, van der Hoek and Whitehead (2010) software
development industry has been through several changes due to globalisation requirements.
Further, they emphasise the value of the distributed software development team and the
influences of it to get the software requirements fulfilled at lower costs by hiring well-trained
and highly educated engineers around the globe. The businesses started to initially investigate
the global trend towards business process outsourcing with different business models. The blow

section discusses about them.

2.2.1. The Evolution of Global Software Engineering Industry

At the beginning of the twenty first century with the demanding trends towards the
globalisation, further the multinational companies tried the Global Software Engineering
(GSE) or in other words Global Software Development (GSD) as their primary software
delivery method. Instead of the traditional software practices, they started focusing mostly on
the outcomes while minimising the cost of the development immensely(Cho, 2007). Due to the

availability of the skilful resources in Asia at a lower cost, outsourcing and offshoring were
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significantly getting popular in most of the Asian countries and India is leading in the software
development outsourcing business(Fernandes and Machado, 2015). According to Grundy, van
der Hoek and Whitehead (2010) software development industry has been through several
changes due to globalisation requirements. Further, they emphasise the value of the distributed
software development team and the influences of it to get the software requirements fulfilled

at a lower cost by hiring well-trained and highly educated engineers around the globe.

Herbsleb (2007) says that globally distributed projects have already become the norm for large
projects and the large organisations are trying to establish their businesses often on multiple
continents. Ambler and Lines (2016) have resonated Herbsleb’s argument saying the trend for
co-located teams has reduced from 77% to 31% from 2000 to 2015 and same building and
within the same time-zone has only 17% demand compared to how it was in year 2003 which
is 81% based on Boehm (2003) findings. A very recent study on collaborative software
development which was conducted by Kearney (2018) has talked about three key areas for
companies to go global. i.e. cost saving, innovation, and talent. Compared to their 2017’s
report, innovation has been identified as a key for the organisations to expand their businesses
across the boundaries. A research that was more focused on application mobility which was
done by Ge (2011) had discussed about the importance of innovation and cost saving with
respect to the global teams which now has been upheld by Kearney (2018) and the same has
been identified by Capra, Francalanci and Merlo (2014) where they have highlighted the
importance of development quality, effort and governance have also become better compared
to the collocated teams. Espinosa and Carmel (2013) have categorised the answers for “why
global” into three categories; solving local IT skills shortage, cost saving and remain focused
on core competencies. They have further highlighted that the software work undertaken at
geographically separated location across the national boundaries have given more opportunities
for the businesses compared to the collocated teams. According to NASSOCOM reports, 40%
of the fortune 500 companies use this model and upwards to 50 nations are actively
participating in the global software engineering. Further, Herbsleb (2007) says by 2006 80%
of the output of software industry is exported and fulfilled by the global teams. Holmstrom et
al. (2016) have upheld Herbsleb’s argument where they say 41% of the software requirements
are fulfilled through the global teams based on the references Garner’s industrial research
results. Further, they have highlighted that organisations now started thinking of focusing more
on the business value of IT whereas trends and predications have already showcased the global

setup drives the next generation software industry.
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The trend towards global software engineering has been clearly highlighted by Herbsleb (2007)
saying it has a substantial growth during the last decade and fundamentally it is different to
collocated development. Grundy, van der Hoek and Whitehead (2010) have upheld the same
view accepting that globally distributed projects are rapidly becoming the norm for the large
software applications. A recent study that has been conducted in India has further elaborated
the above stated trend with the census that 1/3 of the European fortune companies have already
signed with Indian outsourcing firms either on contract basis or permeant basis by 2016 (Noll,
Beecham and Richardson, 2016).

While highlighting the benefits of global software engineering, it is vital to compare against
the risks as well. Any industry trend has advantages and disadvantages says Grundy, van der
Hoek and Whitehead (2010). They say global software engineering has limitations that limits
the use of its positives. i.e. coordination, collaboration, and control. The risks of global setup
have been identified and acknowledged by number of studies. Threat of opportunisms, security,
trust concerns, training issues, unexpected costs, loss of control, geopolitical risks, coordination
problems, legal problems and cultural issues are among them (Boehm 2003; Edward 2010;
Grundy et al. 2010; Lanubile et al. 2010; Nfuka and Rusu 2011; Holmstrom et al. 2016).
Further, according to Hofstede (2002), culture has a significant impact on the global business
where he has highlighted power distance, collectivism vs individualism, feminity vs
masculinity, uncertainty avoidance, long-term vs short-term orientation as key factors when
deciding the global business relationships. However, technology advances have helped the
organisations to overcome most of the issues and businesses going global without much
considering socio cultural distances said Espinosa and Carmel (2013) based on the outcomes
of their empirical study.

While the key issues have been addressed by the organisations and researchers, the trend of
setting up distributed teams has been continuing due to the key advantages. The South Asian
countries have been moving into this industry rapidly as the demand came from the developed
countries. As Khan, Niazi and Ahmad (2011) have highlighted, the South Asian countries are
well ahead in the global software engineering industry due to the rapid growth of the
infrastructure, technology and skilled labours. The industry has been using different business
engagements to get their software requirements fulfilled through these low-cost development
centres. But, As Young (2013) says, business process outsourcing (BPO) is more prominent in
the global software engineering industry. The below section discusses how the global software

engineering industry have been evolved with the BPO concepts.
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2.2.2. Growth of the Industry through Business Process Outsourcing

Business process outsourcing (BPO) is not a novel concept said Cuervo-Cazurra (2011). He
says that the history of the BPO runs to pre-internet era where the manufacturing industry
started outsourcing the functions of their primary businesses. This often had included supply
chain where either the raw material or partially built products of full product was built in a
geographically separated place and imported to the respective markets where the primary
businesses are in operations. Cavusgil et al. (2014) state that though the BPO was practiced in
1920s, the businesses started to move fast towards BPO in early 1990 and 2000. When internet
was becoming popular, the businesses started looking for partners in the low cost market or
where the raw materials are available to sign the agreements. Crowston, Sieber and Wynn
(2007) say that the virtual businesses were initially kicked off in mid 1990s with the technology
advancements. They have further highlighted that the business started looking into outsource
their back-office functions initially, but with the time and high-tech infrastructure now it has
opened the doors for different types of BPO contracts across multiple countries. However,
business leaders nowadays are focusing on strategic partnerships with the foreign businesses
with the increased global acceptance for the BPO (Wang, 2006). Further, this industry has been
growing for the last few decades rapidly and a significant and visible growth can be seen in
1990s where most of the businesses have openly embraced the business relationships for both
knowledge process outsourcing (KPO) and business process outsourcing (BPO). However, the
modern BPO concepts have been groomed with the lessons learnt with the previous

engagement models. Below section disclose the nature of the modern BPO.

2.2.2.1.  Modern Business Process Outsourcing

The revenue of the BPO industry as a whole has been steady from 2000 to 2012 with a
considerable growth, but afterwards it has been unsteadying. According Noll, Beecham and
Richardson (2016) in 2013 and 2016 the market size dropped significantly due to the instability
of the US market. However, recent studies show that the market size is getting bigger and
steady gradually again afterwards. Figure 2 depicts the growth from 2000 up to date.
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Figure 2 - Global market size of outsourced services from 2000 to 2019 (in billion U.S. dollars)
Source: Global outsourcing market size 2019 by Mazareanu (2020)

The combined contemporary work of Jones (2001), Cavusgil et al. (2014) and Mazareanu
(2020) have discussed the important facts in the outsourcing business from year 2000 till 2019.
According to them, one third of the global enterprises now consider global business or
outsourcing as a mission critical activity. Further, Jones (2001) has specified that the future
organisations would focus on the efficiency improvements while achieving the operational
results. The same view have been upheld by Mann and Goétz (2006) and further elaborated it.
Their view is the mid-level organisations and enterprises will focus on the solutions while high-
end organisations are heavily focusing on the cost. Further, they say with technology
advancements mid-market looks at collaborative and innovative business partnerships with the
growing market segments as well. According to Mazareanu (2020) 90% if the outsourcing
contracts are highly effective and they have met the targets while large enterprises have gained
more attention due to the success rates at mid and lower level segments. As Cavusgil et al.
(2014) have stated, the outsourced partners’ goal is to leave the cost factor while maximising
the value. The same view has been accepted and further elaborated by Mazareanu (2020) where
he has stimulated the fact of value delivery is a key strategic direction in majority of the
enterprises after 2005. But, assurance of the value delivery is a responsibility of the outsourced
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partner. According to him, energy, retail, travel, education, healthcare and pharmaceuticals,
telco, digital marketing, hotel and restaurants, media and enabling services have outsourced
their businesses already to the low cost centres in Asian region. With the emerging trends in
multiple sectors, the global outsourcing market has been drastically changing. The below
section uncovers the trend in the outsource market and how it has been evolved during the last

few years.

2.2.2.2.  The Global Outsourcing Market

When we consider the country wise contribution, Americas contributes to at large while in
2019 North America has contributed more than the total of Europe, Middle East and Africa
(EMEA). According to Mazareanu (2020), North American organisations now have
established the outsourcing contracts with Asian countries, Ireland and some parts of the
Australian markets as well. According to his findings, 67% of the investments of North
America now comes to Asian countries. Figure 3 shows the country wise investments for the

last 10 year in the outsourcing market.
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Figure 3 - Global outsourcing industry revenue from 2010 to 2019, by region (in billion U.S.
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Source: Global outsourcing market size 2019 by Mazareanu (2020)
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When both academia and industry are considered, there are many aspects in global software
engineering that have already been studied by many researchers. They are better multisite
collaboration, results being intangible, clear agreements for both service and product suppliers
and transparency of the work (Ebert, Kuhrmann and Prikladnicki, 2016). Further, they have

categorised the reasons for going global as below(Figure 4).

Local Markets;
I 6%
Flexibility; 14%

Labor Cost;
32%
Quality, Cycle
Time; 21%

Talent and
Skills; 27%

Figure 4 - Reasons for outsourcing and offshoring

Source: Global software engineering: Evolution and trends by Ebert, Kuhrmann and
Prikladnicki (2016)

According to the findings of Ebert, Kuhrmann and Prikladnicki (2016), companies are going
global based on three major facts. i.e. Cost reduction, availability of the talents and skills and
quality cycle. Cost reduction acts as the major trigger around the globe for the business to
evaluate the possibility of moving to the other cost-effective centres. However, Ambler and
Lines (2016) argue that the relevance of cost reduction has been decreasing over time. The
same argument has been accepted by Ebert, Kuhrmann and Prikladnicki (2016) as well.
Further, they have highlighted the fact of paying different labour costs for the same task and
output around the globe. If the same skill set required to produce the same output can be found
in a remote location at a cheaper cost, the businesses want to utilise that opportunity to save

the cost said Lorin M. Hitt and Eric Brynjoifsson (2014). However, as Ebert, Kuhrmann and
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Prikladnicki (2016) have highlighted, educated software engineer who is available in Asian
countries that can do the same task can save minimum of 40% than that of a USA or western
European software engineer. Salary difference of two similar engineers from the two countries
IS 40% to 60%. The same view is accepted by James D Herbsleb (2007), but his opinion on
taking the advantage of cost reduction is different. He says that the few facts reduce the
potential of cost saving: hidden costs, missing and insufficient competencies and extra
overhead costs. Ebert, Kuhrmann and Prikladnicki (2016) have the same view on the challenges
in the reducing the cost. According to them, management and operational cost, cost of tools,
process overhead cost, cost of travelling, resource acquisition cost and employee and
infrastructure overhead cost dilute the cost reduction advantages. However, it is the duty of the
strategists to find the best way to tackle the cost related issues while laying down most cost-
effective solution for the organisation. As Cavusgil et al. (2014) have explained, one of the key
aspects in the global business is to look at all types of cost reduction possibilities and be more
strategic about those types to improve the profitability as a whole. Further, they have upheld
the views of Inkpen and Ramaswamy (2012) such that the business process outsourcing (BPO)
should not only look at the maximum cost saving, meanwhile the business leaders should look
at the competitive advantages and edges the organisation can gain by partnering or going global
with the outsourced firms. In addition to that, processes, strategies and effective contracts can
help the organisation to wider their business horizons while gaining more businesses by

catering to more business needs of their customers.

On top of the academic researchers, there are industry researches that have been carried out in
the same industry to identify the demand for the BPO. Majority of the organisations have
focused on the cost cutting as the key focus, while there are other key factors which are equally
important for the businesses. The below diagram (Figure 5) of Mazareanu (2020) shows the
leading drivers for companies using these services. The results have been drawn from a survey

that was conducted worldwide in 2018 from 280 respondents.
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Figure 5 - Leading drivers for using outsourcing services worldwide in 2018
Source: Global software engineering: Evolution and trends by Mazareanu (2020)

Business process outsourcing, infrastructure and technology outsourcing and software
outsourcing are considered as the three major categories of offshore outsourcing. But there are
other forms of specific job function outsourcing mechanisms as well. Each form’s primary
focus is to increase the efficiency of their customer service while reducing the cost of those
services(Mann and Gotz, 2006). However, business leaders have chosen the strategy based on
the purpose of outsourcing. There are many key advantages that people have identified in the
BPO contracts. The below section discusses the specific reasons why organisations can be more

productive and making more profits through BPO strategies.

2.2.2.3.  Global Software Engineering Agreements and Potential Advantages

Mazareanu (2020) says that wage difference between the western developed countries and
Asian developing countries varies from 40% to 60%. The same service can be obtained at a
lower cost from same level experts from these developing countries at the same quality
standards. Further, cost can be saved through multiple other factors. i.e. infrastructure,
recruitment process, training cost, employee benefits and many more overhead costs. This
argument is upheld by Cavusgil et al. (2014) and they have further highlighted the ways to
reduce or control the operating costs by increasing the efficiency in the outsourcing contracts.
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According to them, shop around the better rates for vendors, full and partial contracts, effort-

based payments and pay for skills when and where needed are highly used in the outsourcing.

A similar research has been carried out by Young (2013) focusing on scope for the international

businesses. His findings are summarised in Figure 6.

Run business 24X7

Gain access to specialized skills and
technologies.

Free staff to focus on core business.

Reduce and control operating costs.

Increase the efficiency

0% 10% 20% 30% 40% 50% 60% 70%

Figure 6 - Young's advantages of outsourcing in 2013

Source: International Entrepreneurship Research: What Scope for International Business
Theories by Young (2013)

When comparing the research findings of the above, companies are gaining advantages of BPO
in many aspects. Young (2013) suggests that businesses those who are in need to access to the
right-fit skills to manage the difficult functions by gaining control over has been very
successful in this business model. Further, he explains the use of outsourced services when
providing around the clock service to the customers. As Mazareanu (2020) proposes, having
the time to focus on the primary business is a critical factor for many businesses whereas
products, services, distribution channels, geographic areas and more importantly the customer
needs are identified and actioned at the right time by the core business while yielding a large
portion of ROI through outsourcing. Similar argument was found in Crowston, Sieber and
Wynn's (2007) work where they have argued that many businesses focus on non-core activities
by the time they reach to the sustainability where the core activities get low attention and

businesses are starting to lose the business objectives. They suggest that non-core and tasks
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that need low attention from the business should be taken care through contracts. As both above
diagrams depict, most of the giant businesses are going global with any form of outsourcing

contracts to gain more advantages for their businesses.

Software engineering outsourcing or in other words global software development runs back to
1980s and even beyond when the initial idea of working remotely was kicked off(Rai,
Patnayakuni and Patnayakuni, 1997). Initially the businesses tried outsourcing software
requirements due to the lack of skills within the firms or it is not their core competency. i.e. the
primary business focus is something else. With this, the IT firms started earning money through
contracts and most of the leading businesses strictly signed only with the reputed IT
firms(Hofstede, 2002). However, gradually different types of software outsourcing models
have been introduced based on the different contexts. Initial contracts were only based only
based on the projects and the location, cost relationship or even contract types have not been
critical factors to consider. Instead, the business leaders have considered only the project scope
and ability of the contractor to fulfil the requirements(Khan, Niazi and Ahmad, 2011).
According to Dey, Fan and Zhang (2010) gradually companies started looking into other
factors such as cost and flexibility when selecting an outsource party. Further, they have found
that the type of the software development outsourcing could be based on three attributes. They
are location: onsite, onshore, nearshore or offshore, relationship: project-based, managed team
or staff augmentation and contracts: fixed price, dedicated development team or time and

material model.

As Khan, Niazi and Ahmad (2011) have explained, distance is decisive factor for location
based software development outsourcing. The selection of the mode is decided by the nature
of the primary business, regulation of the country, nature of the software that is going to be
built and other outsourcing challenges. When the onsite outsourcing is considered, the service
providers agree to share the skilled employees with the signed business for the given period of
time and they will be physically based in the location provided by the primary business. In this
mode, the staff of the primary business party is augmented with the contractor’s employees for
a fixed time. As Dey, Fan and Zhang (2010) have explained, this mode is not particularly
outsourcing, but some organisations refer it as staff augmentation as well. The second and third
form of location-based outsourcing are the onshore and nearshore outsourcing. According to
Khan, Niazi and Ahmad (2011), onshore outsourcing and nearshore outsourcing mean

outsourcing a particular product or a serving within the country or nearby or neighbouring
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country  respectively. The most popular outsourcing mode nowadays is the offshore

outsourcing said (Ebert, Kuhrmann and Prikladnicki, 2016).

Offshoring became very popular within the last few decades and now it has become a
compulsory or must have branch of the IT industry. The demand has already been increased
heavily and the demand for the jobs has been increased immensely. The primary demand comes
from Western Europe, North America and some parts of the other Europe countries as well due
to the shortages of the skilled workforce in their countries(Khan, Niazi and Ahmad, 2011).
Immonen et al. (2016) argue that the demand for the offshore development centres (ODC) have
been increased exponentially during the last decade and by 2025 it would be the only option
for majority of the firms in Europe and USA. They have further discussed the three main factors
to be considered in the outsourcing agreements with the partnered organisation. They are the
budget, confidence and the commitment. There are plenty of researches that have been carried
out in the literature by many prominent authors to highlight the benefits and challenges of the
offshore outsourcing. The summary of the benefits of offshoring based on the contemporary
work of Richmond and Seidmann (1993; Dey, Fan and Zhang, (2010); Khan, Niazi and Ahmad,
(2011); Ambler and Lines, (2016); Immonen et al. (2016) is below. This is in comparison to

the onshore and nearshore approaches.
1. Awvailability of computer-literate professionals who can speak in English
2. The large pool of information technology experts
3. Annually, a large number of graduates are graduating from universities and institutes
4. Cost factor
5. Around the clock service can be practically provided
6. Stable and advanced infrastructure can be found at a lower cost
7. Ability to select vendors from a pool of expert companies

8. Initial expenses for setting up the companies are less compared to USA and Other EU

countries
9. Availability of very advanced education systems

10. Education is cheaper
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It was noticed that many researchers have highlighted the fact that offshoring to the Asian
countries gives many cost benefits. i.e. vendor contracts are cheaper, hourly charge of the
employees are less, advanced infrastructure can be found at a lower cost and even setting up a
new venture is less expensive compared to USA and EU countries (Cho, 2007; Mdller and
Rajala, 2007). Due to that, many leading organisations have started looking into different forms
of contracts and agreements with the companies in south Asian countries. However, when
software organizations go global, there are both common and industry specific challenges
which are discussed in the below section.

2.2.2.4.  Challenges in Global Software Engineering Industry

When the software companies are going global, as Mann (2009) says, there are typical
challenges they might face. The below table is a summary of the researches that have been
carried out with respect the challenges in the global software engineering. According to Darja
et al. (2012) South Asin countries are well ahead with addressing thes challenges compared to
other countries. A similar view is upheld by Immonen et al. (2016) where they have highlighted
the majority of the people specific issues are arising due to the lack of global processes and
they have suggested to improve the common software delivery processes in order to overcome

them.

Table 1 - Summary of challenges identified in global software engineering

Primary focus area Challenge / Issues

Communication Communication impedance

Work in multiple time zones

Language

People and process People vs process oriented control

Formal vs information agreement

Project and process management
e Increased maintenance effort
e Management overhead due to coordination issues

e Dependency management
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e Long requirement engineering duration
e Work prioritisation

e Waiting time in the process

Product quality Product quality measurements and assurance

Security compliance

Global teaming Different working hours

Culture

Work distribution

Lack of team cohesion

Strategic alignment | Value stream mapping

Portfolio/product alignment

Tracking and evaluation

Leveraging available resource

Best practices are often deemed proprietary

Source: Author’s work based on research outcomes of Atkins et al. (2001); Herbsleb and
Moitra (2001); Walter, Ritter and Gemuden (2001); Hofstede (2002); Rajala, Rossi and
Tuunainen (2003); Cho (2007); James D. Herbsleb (2007) and Rajala and Westerlund (2007)

To address the above mentioned issues (in Table 1), researchers and some of the authors have
suggested certain solutions as well. As Hofstede (2002) suggested human relationships are
important for any kind of work. One of the key challenges he has highlighted is the lack of
face-to-face interaction in the global software engineering which creates lots of problems. His
solution is to use the communication and collaboration tools as much as possible in day today
activities. Herbsleb and Moitra (2001) have suggested that the communication frequency in
between the team members should be daily basis and they have suggested to use video
conferencing facility for the meetings. However, identifying a common time for the discussions

and meetings is hard when team members are working in different time zones. Hofstede (2002)
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suggests using a rotation-based meetings or discussions and allow the team members to visit
the onsite physically at regular intervals. According to Atkins et al. (2001) due to the distance,
control and monitoring becomes a challenge and as a solution many organisations used to
introduce processes and work agreements. This kills the collaboration and their suggestion is
to focus only on a project management processes and limit the use of control and monitoring
tools. However, as Rajala, Rossi and Tuunainen (2003) have highlighted the project
management frameworks that are in use heavily focus on the work monitoring and it leads to
lots of human conflicts. As a solution they have suggested to use a lightweight development
lifecycles such as iterative waterfall models. But, Cho (2007) has said that both parties can get
more benefits if they adopt agile concepts into their delivery process. As he has further found,
33% of the outsourced companies are using an agile framework as the primary process to
deliver the software products. James D. Herbsleb (2007) has done a critical analysis on this
topic and has found that agile frameworks help the organisations to focus more on a
collaborative delivery approach then limiting the team members to the monitoring and control
tools. When other problems and challenges are considered, the product quality issues can be
sorted by introducing quality guidelines and a proper testing process said Herbsleb and Moitra
(2001). However, according to their findings a common guideline are very rare in the industry,
but CMMI or I1SO guidelines can be used as the baseline practices to customise and come up
with the company specific guidelines. Global teaming is a new term coined after year 2005 that
was later identified as a challenge in the global software development setup (Cho, 2007). As
Rajala and Westerlund (2007) have discussed, the nature of global software development is
having global teams, but it has its own challenges as well. However, both these authors have
suggested to address the global teaming related issues by improving collaboration within the
teams. Finally, when strategic alignment issues are considered, as Cho (2007) has highlighted,
the leaders in the business should focus on fixing the misalignments by having common
communication grounds and having clear top to bottom KPIs and proper evaluation criteria.
However, a recent study that was focusing on business models has found that strategic
misalignments are considered as the key challenge in the global software development now.
The same study which was conducted by Fernandes and Machado (2015) suggests to abort the
projects at the earliest possible time if there is little or no chance in making it successful or
strategic misalignments are seen upfront. They have further discussed the issue of portfolio and
product misalignments, fragmented teams and unclear goals. The short-term solution they have

provided is to focus on the mapping between project outcomes against the strategic focuses.
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When it comes to global software development, many authors have only focused on the
software teams and delivery frameworks. However, there are other strategic partners and
support functions that are really important to do a succussful delivery. They are human
resources, talent acquicision, administration, general management function, technical
operations, training and development, branding, finance and leadership at each department.
Though some of the reseachers such as Richmond and Seidmann (1993); Ambler and Lines
(2016) and Holmstrom et al. (2016) have touched based on the leadership and T & D aspects,
there are no clear evidence in the literature to find out the very focused researches that have
been carried out to discuss about the support functions’ and strategic partners’ contribution for
the global software development. According to Ambler and Lines (2016) there is a vacume in
the global software development literature in these areas where a significant impact can be
made to the business by addressing certain issues by making certain improvements to their
practices as well. As Holmstrom et al. (2016) and Gartner (2019) said the misalignment within
the firms can be due to the neglegance of the critical job functions from top to bottom.
Therefore, a considerable effort should be made to identify the contribution, imporatance and
changes required by these services to improve the overall business processes.

Meanwhile the issues and challenges are identified and gradually sorted, global software
engineering industry has been rapidly growing in Asian region. As Immonen et al. (2016) have
highlited, this industry has been recognised by the respective governments and started building
their vision on top of it. The below section uncovers the journey of global software engineering

industry in South Asia in a nutshell.

2.3. Global Software Engineering Industry in South Asia

South Asian Global software engineering industry has a very short history compared to the
other parts of the world said Richmond and Seidmann (2008). Even though the history of
software development runs back to 1960s, it has evolved rapidly and practices within this
discipline has been changed to cater to the business requirements. According to Atkins et al.
(2001) the primary focus of the businesses was to go for nearshoring or having distributed
teams within the same geographical region. But, with the advancements of the global software
engineering, they have looked into other low-cost centres as well. However, global software
engineering is a phenomenon of increasing importance to remain competitive while being

profitable in the global landscape.
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With the rapid growth of the global software engineering, Asian countries as well as certain
countries in Europe region started to cater to this requirement by building the required
infrastructure and resources. However, distributed development itself had certain challenges as
stated in the above section. (Jiménez, Piattini and Vizcaino, 2016). Further, the overall
distributed software development was lacking a proper management process and there were no
major project delivery frameworks those were developed to cater to the distributed format
specially in the south Asian countries (Jalali and Wohlin, 2012). However, short term solutions
were proposed by many institutes, authors and researchers to overcome the given challenges.
They are, use of traditional waterfall software development lifecycle as the distributed
framework, using video conferencing for communication, language training, performance
based payment structures, process management and establishing people management
hierarchies in the local contexts (Ebert, Kuhrmann and Prikladnicki, 2016). However,
contradicting objectives of the source company and offshore individuals or companies made
the process more complex due to the cultural differences. However, most of these challenges
have been getting a low priority as the businesses wanted to establish their development centres
or initiate their development contracts with outsourcing parties to either expand their business
or to get their software requirements fulfilled at a lower cost but at the same quality (Jiménez,
Piattini and Vizcaino, 2016). Hence, it is vital to further deep dive and understand why
businesses should choose global software engineering against the collocated teams to get their
software requirements fulfilled. Specially, the benefits of moving into Asian countries that
includes Sri Lanka as well. As this research is heavily focusing on global software engineering

industry in Sri Lanka, below section gives a precise snapshot of the industry in Sri Lanka.

2.3.1. Global Software Engineering Industry in Sri Lanka

The global software engineering market in South Asia is young compared to the other global
businesses as mentioned above. It has nearly 18 years of history as of now. India is the leading
country that has the largest resource pool and solid infrastructure compared to the other Asian
countries (Kearney, 2018). However as Sison et al. (2006) have mentioned, the focus for the
research studies for the global software engineering in Asia was very low though South Asia
was considered as IT outsourcing heaven. India has been producing many IT professionals
compared to the other disciplines as the demand was rising. And according to Dumitriu, Oprea
and Mesnita (2011) more than 40% of the fortune five hundred companies from Europe and
USA have had either a partner company or outsourced entity in India. With the advancement

of the technology, Sri Lankan government also has looked into possible agreements to initiate
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exporting software products or to establish global engagements within Sri Lanka through
business process outsourcing contracts. When the Sri Lankan market is considered, it runs back
to year 2001 when the global businesses started to sign up with Sri Lankan small firms to get
the software requirements fulfilled (SLASSCOM, 2019).

When the overall Sri Lankan ICT workforce is considered, it has a significant growth by 2018
compared to year 2014 where the numbers were increased from 82,854 to 124,873. It was
expected to be increased up to 146,089 by 2019 and actually it went up to 157,046. It is a 56.7%
growth compared to year 2014. Over the past few years, ICT companies have dominated the
market by having the largest workforce where it holds 65.5% of the workforce. The traditional
work in the government sector has been identified as improvements and the permanent staff
has now been increased from 4.2% to 7.1%. Further the SLASSCOM annual report highlights
that certain job categories have been identified as highly demanding among the others. i.e.
Software quality assurance has gained the demand by 46%, software engineering by 21% and
software shared services by 16% compared to year 2014. The female participation in year 2013
has been documented as 34%, but in year 2019 it has grown up to 48% (Kearney, 2018;
SLASSCOM, 2019).

The quality of the workforce depends on the primary and secondary education of the country.
In addition to that the tertiary education and professional educational institutes add more value
to the overall education system (John and Letto-Gillies, 1996). In Sri Lanka the share of
employees with bachelor’s or similar capacity is considered, it has increased from 63% in 2013
to 85% in 2018. Having a bachelor’s degree has become a norm and the entry level qualification
in the ICT sector in Sri Lanka. Further, this has been grown over 90% in the ICT companies
(SLASSCOM, 2019).

Software outsourcing readiness is measure based on many indexes according to the global
standards. The leading organisation across the world use these measures when selecting an
outsource partner or a country to build their secondary workforces in a secondary location
(Barney, Aurum and Wohlin, 2008). A key measure is the talent pool and education. When Sri
Lankan context is considered, ICT sector holds the highly skilled and educated workforce as
mentioned above. Further, Sri Lanka is producing just above 10,000 software engineering or
related graduates from various universities and institutes (SLASSCOM, 2019). The
government of Sri Lanka has clearly set the target of moving to a knowledge economy as the
primary ambition. The ICT sector in Sri Lanka has shown increasingly a positive productivity
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in attracting investments directly and indirectly that adds a significant contribution to the
foreign exchange. According to the central bank of Sri Lanka ICT related sectors have
generated USD 995 million in 2018 that shows a steady growth on YoY basis which is 7-8%
(Central Bank of Sri Lanka, 2018).

One of the other evaluation criterion is the English language proficiency score that is used by
the business leaders when making the outsource contract decision to rank the countries (Nfuka
and Rusu, 2011). When the English proficiency index is considered, Sri Lanka is among the
top 100 and currently it is 78" based on the 2019 report. Further, it is 18" in Asia having 47.10
as the proficiency score (Insofint, 2019). This score is based on the country as a whole.
However, there is no evidence to consider the software development sector in specific.
According to Central Bank of Sri Lanka (2018) the talent pool and education of Sri Lanka has
shown a positive growth during the last year and it has significantly contributed to the outsource
market to support the economy. Other few evaluation criteria that Nfuka and Rusu (2011) have
highlighted are economic outlook, political stability and condition, technical readiness rank,
time zone and travel time. Out of them, economy of a country and political stability can vary
based on many factors, but time zone and travel time are considered as constants in the
evaluation. According to the global indexes which are indicated in the SLASSCOM report, Sri
Lanka has many advantages compared to most of the other countries in the list. Given the
increasing demand, the ICT industry is expected a significant growth by 2020 aiming a USD 5
billion revenue while creating 200,000 direct jobs. Further, minimum of 1000 start-up
companies are expected to be facilitated given the skills, opportunities and minimum required
facilities are in place. In addition to that the government of Sri Lanka wants to make the ICT
as the number one foreign exchange earner by 2022 (SLASSCOM, 2019).

2.3.2. Opportunities for Global Software Engineering in Sri Lanka

To accomplish this target, the software industry in Sri Lanka should be highly dynamic, driven
by passionate enthusiasts and simply lucrative. Further, the industry should be running at a
large-scale to acquire more businesses and partnerships with the global leaders. Innovation is
a key factor when it comes to become competitive among the Asian countries. It should be
combined with cost-effective solutions. Further, the local industry should be ready to invest on
the new businesses with the support of the Sri Lankan government. At the same time, the
government should also be willing to actively facilitate the business sector by creating the
required policies, providing the required investments, and creating more opportunities in the

software related sectors. Further, education plays a key role as it should support the vision by
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identifying the skill gaps and providing the solutions through the higher education programs
and professional training programs. To become the most financial attractive offshoring
destination within the Asia, the local authorities and business leaders should focus on
increasing the value creation and delivery in the global software engineering industry in Sri
Lanka. The seminal work of Berling and Host (2003) together with the combined and
contemporary work of Boehm (2003); and Zanoni et al. (2014) have focused on value creation
specific research areas for business growth. However, there is no contribution from the local
authors or from the global authors about the dependence upon value creation, value delivery
and value capture in the ambition of sustainability of the global software engineering industry

in Sri Lanka. This is the research gap which prevails.

As Boehm (2003) has said, the impact of the intangibles on value creation and delivery is
crucial aspect. However, the studies related to the value creation in the global software
engineering is very limited and contribution from the firms’ process and practices are rarely
studied by the respective organisations. The same view is upheld by Haile and Altmann (2016)
and further said that use of software has become a part of the business nowadays and using
either an internal development team, maintain an outsource software firm in a cost effective
market or long-term contract are used by the businesses to fulfil the software related
requirements. Further they have said that studies related to the software delivery cycles, project
staffs, uncertainty concerns, human resources, finances and infrastructure are key areas to
evaluate the business performance with respect to the value creation and delivery. However, as

they have confirmed there are very minimal research studies related to this area.

In addition to that, when the local context is considered, no specific value-based literature could
be found for either local software development or global software development businesses.
However, there are few prominent authors those who have contributed to the literature by
making significant efforts to evaluate the value-based software engineering in different
contexts. They are Boehm (2003); Boehm and L. G. Huang (2003); Boehm and L. Huang
(2003); Little (2004) and Boehm and li, (2007). Further, there are few authors those who have
focused on the software delivery frameworks with respect to the value delivery. They are
Grinbacher, Egyed and Medvidovic (2012); Erdogmus, Favaro and Strigel (2014); Zanoni et
al. (2014); Haile and Altmann (2016); and Schwaber and Mike Beedle (2016). When South
Asian context is considered, majority of the global software engineering related researches
have been carried out to identify the challenges and solutions. As Jiménez, Piattini and
Vizcaino (2016) have highlighted, 73% of the literature constributed to the distance and
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seperation related issues while 11% has the focus for Agile software engineering in the recent
literature within the south Asian context. However, this study should focus on the global
software development related value-based aspects while assuring that the local demands are
met. Hence, contextualising the existing literature and finding the releative and authoritative
research findings and assuring a proper and accurate alignment is crucial to make this research

SUCCeSS.

2.4. Value Addition in the Software Engineering Industry

There are four different aspects of value that should be considered in software development.
They are project cost, schedule, business value and stakeholder value (Little, 2004). As Boehm
(2003) has categorised, the value-based software engineering would be either a part of the
business process management or enterprise/applied computing aspect or the other primary
category is based on the social and professional topics, system based approaches or project and
people management based approach. However, the gaps exist in the global software
engineering with respect to the value addition. According to the studies, it was identified that
several models have been proposed and used to enhance the value addition. Below section

discusses 3 such models that are popular in the industry with their gaps.

2.4.1. Methods Used for Value Delivery in the Current Context

As Boehm and Liguo Huang (2003) have stated, the biggest issue in the software engineering
is the value-neutrality. As they have further explained, integrating the value considerations into
the software engineering practices is crucial to overcome the current value related challenges.
With the recent demands in the industry, there are several methods that have been tried out by
respective task owners to understand how well the value can be delivered to the stakeholders.
Earned Value (EV), Economic Value Added (EVA) and Cost Benefit Analysis Method
(CBAM) are such concepts that have been suggested in the value-based software engineering
literature. Below section discusses each model and their gaps.

24.1.1. Earned Value in Global Software Engineering

Several studies have found that software development companies use earned value approach
to measure and monitor the value. It uses the project plan, actual work completed and specific
parameters for the value to see the projects meet the given deadlines. The primary focus is for
the budget and time. In that method the business value of the particular requirement or the
activity is not considered and stakeholder value has been omitted as well (Racheva, Daneva
and Sikkel, 2009). In the typical project management processes, many techniques are used to
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evaluate the rate of success. Earned value is a commonly used method to measure the amount
of work carried out against the amount of work planned. Oftentimes, in earned value analysis
“budgeted cost of worked performed (BCWP)” is the term that is used. This is used to measure
the ongoing progress as well as to forecast how the project would do in the future as well. In
addition to that, it counts the performance indices or burn rates against the cost and schedule.
One of the key assumption is in the earned value is burn rates are not fluctuating against the
time (Christensen, 1998). Unlike in traditional project management, in earned value analysis
three data sources are considered. i.e. the planned or budget value of work schedule (PV): gives
the estimation for the project on how far the project work is supposed to be at any given time,
the actual cost of work completed (AC): the actual expenditure or cost incurred due to the
project activities and earned value of work completed (EV): the measure of project completion
(Lipke et al., 2009).

According to Christensen (1998) earned value analysis is accurate if the project plan is solid
and scope is well defined. Further, the external parameters are constants during the project
execution time. However, cost performance analysis is not simple always. If the efficiencies
are being realised, the complexity of the planned work is less than anticipated, limited rework,
market fluctuations are in favour of the project planned with respect the cost of labour and
materials and overhead rates are decreasing the earned value analysis gives the great results.
But, as Lipke et al. (2009) have found that 71% or more projects have experienced either a
change or rework and 65% of the teams or individuals have done more work than what is
mentioned in the work breakdown structure. Further, they argue that the EV only checks if the
promised work is delivered within the specified time and budget. It does not assure the quality
of the work. Another limitation that EV has is the probable rift that might be created between
the teams and the project management team due to the constant monitoring. And more
importantly the EV is not suitable for all kinds of software application development. According
to Christensen (1998) EV works only for the projects that WBS is accurate and when the market
parameters are not rapidly changing. Further, if the quality of the delivery is not a primary
measure of the success of the project completion. And EVM is accurate only for a given context
and if any metrics do not look good, it is not easy to explain why it has happed with the limited
data that EV captures. One of the key areas that EVM has not considered is the economic value
of the delivered work (Lipke et al., 2009). As Boehm and li (2007) say the uncertainty of the
software is what is agreed in the industry where the requirements, technology, teams or budget

can change during the lifetime of the project execution. Hence, the agreed work schedules and
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plans should be flexible enough to accommodate the ongoing changes. Therefore, Lipke et al.
(2009) categorise EVM as a good measure for the projects that the uncertainty is considerably
low and the project scope is limited to what is agreed upfront. To fulfil that demand, Economic
value added (EVA) has been suggested. The below section explains about EVA.

2.4.1.2.  Economic Value Added (EVA) in Global Software Engineering

Economic value added (EVA) is another criterion of the measurement that is used in the project
evaluations. It assesses the overall performance of the project while indicating the success of
the project. Initially, EVA is used to establish the idea of the profitability of a given project to
assess if it would create wealth for the organisation. And project managers are forced to make
the decisions of both tangible and intangible resources by considering the value of the assets
and respective expenses. In addition to that EVA is a good measure for the project managers
to go on the selection of the projects where there are many. This can be used throughout the
project as a measurement criteria to assess the ongoing project outcomes as well (Sharma and
Kumar, 2010; Chen and Dodd, 2016). The calculation of the EVA is an estimation of the
economic value added to the organisation as an economic profit. By definition, EVA is an
indicator of profitability and a measure of financial performance based on the residual income
(Sharma and Kumar, 2010). It is calculated by deducting the capital invested in the project

from net operating profit after tax. Below is the equation.

Equation 1 - EVA calculation

EVA = (ROIC — WACC) = (TA — CL)

Source: Economic Value Added ( EVA ™ ): An Empirical Examination Of A New Corporate
Performance Measure by Chen and Dodd (2016)

As both Sharma and Kumar (2010) and Chen and Dodd (2016) research findings highlight,
there are many advantages as well as a couple of disadvantages. The application of EVA in the
software development companies was not popular said Haile and Altmann (2016). Further they
argue that to get the benefit from the software development and operational services, the
measurements and evaluations should be in three forms. i.e. pre assessments (pre-game), while
the project is in progress (game) and post project completion (post game). They suggested it
due to the volatile nature of the software application development. However, as Sharma and
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Kumar (2010) have argued calculation of the EVA is completely based on the cash investment
on the project, other investments are omitted. And EVA works for large organisations where
they have the rich assets and businesses are stable in the nature. More importantly EVA does
not suite for organisations that do not have tangible assets or organisations that work on
intangible assets as the primary business such as software development firms. The same view
is upheld by Chen and Dodd (2016) and further elaborated on the application of EVA into the
software development. They argue that EVA focuses more on the short-term results than the
long-term gains and software development would come in both formats. Further, value
additions of a software feature of capability might not be quantifiable to consider in the EVA
calculation. It requires a conversion of the intangible value to a tangible measure which is not
described in the EVA calculation (Haile and Altmann, 2016c). According to Erdogmus, Favaro
and Strigel (2014) EVA gives lenses to the senior management to assess the business and
projects in a more powerful way, but nature of the business or the projects would make the
measurements more volatiles and it is difficult for the middle layer management to pull the
EVA levers to measure the ongoing activities. That is one of the key reasons that they
highlighted the mismatches of use of EVA against the software development related project
requirements to measure the value. Further, they argue on the probable value creation of the
software products or features cannot be considered in the EVA calculation since the sales and
revenue is a preliminary prediction at the beginning of the project lifecycles. However, the
seminal work of Christensen (1998); Lipke et al. (2009); Sharma and Kumar (2010); and Chen
and Dodd (2016) show that different measure have been considered in the field of software
development to measure the value delivery through a software pipeline. However, as argued
above, these measures have not been in favour of coming up with a solid answer for the value
creation and delivery in the software development processes. Hence, majority of the businesses
choose a value natural criterion to evaluate the project outcomes which are more subjective.
Therefore, it is hard to make financially responsible decisions based on the value neutral

methods.

2.4.1.3. Cost Benefit Analysis Method in Global Software Engineering

In typical project delivery cost, scope and time are considered as the three constraints in the
project management triangle. These three parameters ultimately decide the quality of the work.
The goal of the project manager is to trade between these three and make the delivery happen.
But, in that traditional method, value was not considered to make the decision of the project

delivery. In addition to that, mostly the time was a constant hence project managers used to
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play around the scope that reduces the quality of the work(Boehm, 2007). To assure that design,
architecture and development work is in accordance with the benefit that is intended,
Murtazaev et al. (2010) have suggested to Cost Benefit Analysis Method(CBAM).

Cost Benefit Analysis Method(CBAM) incorporates the cost of a certain activity along with its
benefit which help the respective stakeholders to choose the right work to be carried out
(Murtazaev et al., 2010). As Sharma and Kumar (2010) have argued, the CBAM works well
for the standard software delivery practices where the requirement specification is mostly
complete and the market demand assessments are nearly 100 percent accurate. According to
them creating material or non-material value depends on the life cycle and how well the process
is being executed. As the current software development practices ignore the value aspects,
applying the CBAM makes the process further inefficient says Murtazaev et al. (2010). To
minimise the impact of the inefficiencies in the process, Baiden and Price (2011) have
suggested to include measuring criteria for the effectiveness of the teams by including feedback
cycles. However, their findings show that the integrating different disciplines into one goal and
assuring the value through CBAM becomes complicated as there is no common agreement for
the value delivery. A similar view is upheld by Murtazaev et al. (2010) and further highlighted
the issues in identifying the benefits of a given requirement. However, as a proactive measure,
they have suggested to use the presales feedback loop to align the development work against
the sales and marketing plans, but this view is heavily criticised by both Baiden and Price
(2011) and Grinbacher, Egyed and Medvidovic (2012) as the software applications value
realisation does not work in a sequential approach. A recent research that has been conducted
by Haile and Altmann (2016) shows that dynamics of the software applications vary based on
the time and value creation should be an ongoing activity. Hence, it is clear that the efforts that
have been taken to measure the project success rate do have certain limitations or gaps based
on the discussion above. However, the global software engineering industry in the local context

possesses many other challenges with respect to the value delivery which are discussed below.

2.4.2. Motivations for Increasing Value Addition in the Global Software Engineering
Industry

Many prominent researchers have discussed critical areas that need the attention to increase the

value addition in the global software engineering industry as a whole. As Boehm and Huang

(2003) has stated, most of the activities in the current software delivery models take place in a

value-neutral way. As they further explained, value should be created through the strategy and

business model by considering the organisation’s purpose. This view is upheld and elaborated
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further by Haile and Altmann (2016). According to them, enabling a value creating business
model is crucial for measuring, tracking and creating the value of a specific product or service.
Based on their findings, this can be done by defining, creating, delivering and sustaining the

value.

According to Racheva, Daneva and Sikkel (2009), software delivery methodologies have been
evolved during the last few decades without considering the value delivery through the internal
processes. Mostly, establishing and prioritizing the stakeholders and aligning the business
strategy to enhance the value delivery by focusing on how the identified stakeholders are
relevant to the business is important to balance the needs and expectations of the respective
stakeholders. However, due to disconnect between the overall strategy of the organisation and
software delivery frameworks and practices the intended value is not properly delivered to its
stakeholders. The engagement of the stakeholders should be meaningful and frequent says
Erdogmus, Favaro and Strigel (2014). According to them, the organisations should be able to
define how well the stakeholders can be involved in the value delivery process which has not
been considered in the current context of software delivery. And more importantly, satisfying
the stakeholders by assuring what they want is delivered quickly and with the right quality is
important for the sustainability of the business. As Schwaber and Beedle (2016) have
explained, business people and developers should work together daily basis throughout the
project to assure that the intended value is not eroded within the process itself. However, due
to the lack of engagement, lack of focus for technical excellence and simplicity and inefficient
communication have led the firms to reduce the value delivery in the software development
industry. According to Haile and Altmann (2016), the value creation processes should be an
integrated work that should connect the business strategy with the overall software delivery
process and aftersales practices as well. Frequent retrospective of the work being carried out
and continuous focus to improve the development processes are crucial for any organisation to
assure that the delivery processes are assuring the value delivery. However, due to the lack of
focus for continuous improvement and misalignment with the strategy and resource alignment
for the value delivery have led to erode value within the development centres of the global
software engineering teams. As Udawatta et al. (2019) have argued, alignment of the human
resources in the distributed working environment plays a critical role as the decision should be
made instantly in certain situations to assure that the work is not distracted due to an
unavailability of the decision maker from a different geographical location. As they have found,

additional governance and the process elements in controlling the work have impacted the
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intended value delivery immensely. Further, they have argued that performance indicators do

not reflect these areas to evaluate and act on them in the current delivery models.

Compared to most of the other industries, software development industry has issues that are
specific and unique due to the nature of it said Khan, Niazi and Ahmad (2011). According to
them selection of the team and delivery cycles or methods is heavily dependent on the overall
organisational practices. Mostly in the global team setup, authority is kept with the primary
organisation and only the work is distributed among the development teams across multiple
geographical locations. But, the intended value is not properly communicated to the
development teams. Based on their findings, due to the lack of communication the right value
is always reduced or even heavily impacted. They further have mentioned that involvement of
the people managers, technical leaders and functional leaders in the value related decision
making has a positive impact to the overall value delivery. As Lorin, Hitt and Brynjoifsson
(2014) have highlighted that involvement of the engineering leadership and project
management leadership is lacking in the decision making process that has led distributed teams
to waste time in between activities. As they have argued, implementing unnecessary
governance reduce the ability to quickly adapt to the situation and continue to work on the
promised deliveries. And over the wall responsibility transfers due to the functional hierarchies
impact to the value delivery based on their findings. Hence, recognising the current issues an
limitations within the global software engineering industry and addressing them help the
businesses to assure their sustainability by defining, creating and delivering the right value to

their respective stakeholders.

2.5. Summary

This primary focus of this chapter was to present the findings related to the global software
engineering industry in general and more importantly the importance of this industry for Sri
Lankan economy. As the findings have uncovered, this industry has been through substantial
amount of changes to cater to the specific demands such high quality, cost reduction, 24/7
uninterrupted service, product innovation, and fast delivery. The demand for the global
software engineering has been increased due to all these factors. As this chapter presented, the
global software engineering market is young compared to the other countries in the APAC
region. But it has shown a significant growth during the last two decades and the potential for
further development is high. However, focus for sustainability by delivering more value

through the industry is very minimal. Therefore, a comprehensive study that covers all the
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important areas of the global software engineering industry in Sri Lanka can assure the

sustainability of the industry by helping to achieve the V2025 goals of Sri Lankan government.
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Chapter 03.

Literature Review

3.1. Introduction

This chapter is devoted to review the theoretical and empirical literature related to the value
addition in businesses in general and the global software engineering industry. The value
addition literature consists of value addition & erosion, value, cost, margin & profit, application
of financial value added, shareholder value creation and resource combinations for new value
creations as well. Further, the value networks, value chains, value proposition for business
leadership, and involvement of the culture in value addition have also been found. When the
specific domain for this research is considered, it is evident that a significant effort has been
put by many prominent researchers in this field to carry out researches related to global
businesses, distributed software development processes, global teams, project management in
the global setup, global software engineering and its challenges, the integration of the value
based approaches to the software delivery process and application of the theories related to
economics to the project management in the global setup which provides a range of new ideas.
Out of the vast amount of literature, the focus of this chapter is limited to the global business
in general and application of the concepts of value addition into the global software engineering

industry.

When the literature is thoroughly evaluated, the concept of global business is not new, and it
has been used in various forms in the businesses even before the internet became popular. As
John and Letto-Gillies (1996) say, the international trading history runs back to the 17" century
but a rapid growth has been noticed after the internet was born. According to Fred R, Meredith
E and Forest R (2011) business needs have been changing every year and relocation of the
production or service activities has been a common practice. They further say that the
academics have paid an increased attention to elaborate the characteristics of the new business
setups to help the businesses to go global. International trading has been helpful not only for
the businesses but also for the governments to discover cost effective mechanisms by exploring
the different instruments available in the global setup. As Cuervo-Cazurra (2011) says, one of
the key initiatives in the global business is the global distributed software development which
got popular among the leading businesses. This view is upheld by both Young (2013) and
Cavusgil et al. (2014). According to Zhu (2014), the demand for the global teams became

popular among the business leaders when the resources became easy to access and
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infrastructure was becoming cheaper compared to the previous decades. Further, he has argued
that the global businesses were changing their business models to cater to the new demands
with respect to the shared services such as garments, certain agriculture products, vehicle
assembling and more importantly software development, delivery and maintenance. As
Cuervo-Cazurra (2011) says the global software development setup has become a part of the
organizational strategy after the year 2000 and now it is commonly called as business process

outsourcing in nowadays businesses.

It is evident that many businesses have taken a cost saving initiatives to get the software
applications developed from the countries around the world where the wages are considered to
be low compared to the home country. As Atkins et al. (2001) highlight, the organizations
have started searching for the global talents for many reasons. But the prominent reasons have
been categorized into the know-how and cost of the labour. Hence, the majority of the
researchers have focused on these areas. However, once the global software development has
become a part of the organizational strategy, the focus of the researchers have been changed to
the macros and micros that varies from the business integration strategies to implementing their
own development centres across the cost effective geographical locations. As Fernandes and
Machado (2015) argues, the business process outsourcing concepts have been evaluated by the
researchers to identify the opportunities as well as challenges for the global business
agreements. With the recent trends and latest technological infrastructure, it is evident that
many organizations from North America and Europe have been moving their development
centres to Asia Pacific Regions for many reasons. According to Kearney (2018), the global
ranking of the cities have been changing every year because of the demand for the global
agreements in the global software engineering industry. However, it was noticed that the focus
for the value-based software engineering is very lacking in the literature. As Jiménez, Piattini
and Vizcaino (2016) say, initially value-based researches have been carried out focusing on the
collocated teams which have become obsolete due to the nature of the global teams. The same
view is upheld by Sanderson-wall (2017) and he further says that the value based approaches
should be considered based on the locality. Hence, this literature study was carried out in
multiple phases to identify key concepts, theories, challenges, and solutions given to address
those challenges in the global software engineering industry. Later, a systematic map was
drawn from that body of knowledge to formulate value-based software engineering for the

global teams.
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This chapter focuses on setting the proper literature background for the research. It starts with
the setting the background to the research context which discusses the important concepts
related to the value addition followed by the theoretical foundation for value-based business
models that discusses the existing models along with their gaps. Thereafter, the determinant of
the value addition is thoroughly discussed which cover both independent and dependent
variables of this research. Then, the hypotheses around the generic global businesses with
respect the value addition are discussed. Finally, the chapter is concluded with a comprehensive

conclusion and a summary.

3.2. Contemporary Interpretations of VValue Creation

Porter (1985) defines value as the maximum amount an individual is willing to pay to procure
a good or avoid something undesirable from a provider. Pour (2004) says that value can be
dependent on the expectation of the business, it can lead to tangible outcomes or intangible or
financial outcomes. Pitelis (2009) describes value as the “perceived worthiness of a subject
matter to a socio-economic agent that is exposed to and/or can make use of the subject matter
in question. Hansen and Birkinshaw have proposed a different definition for the same term.
They have said that the value is subjective and it depends on the sector which can drive the
organisation’s strategy (Hansen and Birkinshaw, 2007). Another definition is that the value is
the characteristic of a performance, facility, and attribute, and all other aspects of goods and
services to which consumers are willing to give their resources(Ramaswamy, 2004). Johnson,
Christensen and Kagermann (2008) have proposed that strategy is empty if it is not focusing
on the value. Hence, the definition of the value comes in various ways. Any business that has
the intention of assuring all the stakeholder needs are met should focus on their business
strategy to make sure that it has defined, purposeful and articulated objectives to invent, create,
deliver, capture and modify the business values. After understanding the definition of value,

the use of value related concepts in the context of business is discussed under the next topic.

3.2.1. Value Addition for Organisations’ Strategic Positioning and Future Business
Sustainability

According to Smith and Colgate (2007) strategic vision, strategic objectives and strategic

initiatives are considered to be the foundations that drives the organisation towards the

shareholder values. They further say these key pillars are unique to the business and intended

values would remain in the papers unless and otherwise they are commercialised through a

proper business model. As Carnahan, Agarwal and Campbell (2010) highlight, to assure the
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value outcomes are accurately commercialised, the strategy should be mapped with both value
proposition and the value perception that are clearly aligned with each business objective.
Hence, as Biggemann and Buttle (2012) say every industry or business should focus on their
strengths and internal capabilities to understand the value propositions as they are heavily
dependent on their own capabilities and respective environments. Misalignment within the

organisation can lead to erode the value in the business process itself.

Value creation is a fundamental concept in the management and organisation literature for both
microlevel and macrolevel research (Lepak, Smith and Taylor, 2007). A significant effort has
been put by many prominent authors to define the value in the businesses and to come up with
various ways to improve the value creation for all the stakeholders. As Porter and Kramer
(2011) have discussed, in recent years the businesses have been through significant changes
with respect to social, economic problems and environmental aspects. Many businesses are still
trapped in the outdated approaches value creation that has significantly emerged during the last
decade. According to Barnes (2001), in the global economy the competition among the
enterprises would be intensified and business leaders are required to manage their respective
areas of the overall business strategy while making sure that business uncertainties are
addressed within the value chain. As Williams (2017) highlights, the competitive advantage is
created through the value that is created in the end to end value chain. Further, an integrative
and structural approach to identify the value within the system and assuring the value delivery
make the businesses more prominent within the competitive industry. It helps to solve various
issues within the value chain he further said. As Porter and Kramer (2011) say, there are three
ways that companies can create the value opportunities. i.e. reconceiving product and markets,
redefining productivity in the value chain and enabling local cluster development. As Eling
and Lehmann (2018) argue, the term value has an improved meaning in the digitized businesses
which distinguishes between the primary activities and supporting activities. According to
them, value is what creates the profits for the organisation in the process of changing the
business inputs to the business outputs. In simple terms as Porter (1985) has defined, value is
what is delivered to the customers that makes the customers to buy the product and value
creation is about adding more value which leads to the competitive advantage. An extended
definition has been provided by Eling and Lehmann (2018). According to them, creating and
sustaining superior performance depends on a series of activities that are carried out within the
business process of converting the strategic initiative to an actual customer requirement. Hence,

the idea of value creation in the business is a collection of activities that takes place in an order
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to add value at each level to assure the final product consists of the intended value for the

customers.

As Lepak, Smith and Taylor (2007) say, value creation is considered to be a central concept
in both organisation and management literature at both macro and micro level which are
underestimated in many businesses and industries. Based on their research they have broaden
the definition of the value creation. According to them, it refers to the specific quality of a new
task, job, product or a service as perceived by its intended users in relation to their demands or
needs. Based on this interpretation, the quality of the work that is being carried out, speed of
the work, and overall work performance have significant impacts to the value creation and
delivery. As Smith and Colgate (2007) say achieving personal, organisational and societal
objectives by creating superior customer value in an effective and efficient way should be
considered as the reason for the existence of the business if they want to assure the intended
value is created and delivered through their business strategy. According to Sanjari Shahrezaei,
Goharpey and Khademzadeh Yeganeh (2018) the perceived value could be changed in the
journey of converting idea to the product or service but assurance of the value proposition is
not killed during the journey is important for any business to be recognised by their respective
customers. Hence, any business who wants to assure their long-term existence in the industry
should make sure that their value proposition is carefully found, measured and monitored
throughout their business processes. Hence, understanding how value can be created and
delivered is important for any business to succeed. Value chain is such a method that is used
in the industry to assure the right value is created, captured and delivered throughout the

process. The following topic covers the concept of the value chain in detail.

3.2.2. Capturing Value Added Results Through Value Chain Based Solutions

Value creation is an everlasting journey for any business that focuses on keeping their
competitive advantage to make profits (Smith and Colgate, 2007). Any organisation is trying
to generate more value than the original cost of converting the input into the output. This
decides why a company should exist in the market at first place. However, as Porter and Kramer
(2011) say there is a chain of activities that take place in the process of creating the value. As
he had suggested in his book “Competitive Advantage (1985)” this chain of activities helps the
firms to create added value for the respective product or service which leads to the competitive

advantage. Below topic covers the use of Porter’s and McKencey’s value chains in general.
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3.2.2.1.  Analysis of Value Chains

In a typical production process the companies acquire resources such as capital, raw materials
and labour from one or more suppliers and transform those resources into a valuable output
which can be sold to the buyers. This output can be a product or a service (Lepak, Smith and
Taylor, 2007). As Biggemann and Buttle (2012) argue the simplest form of the value chain is
when there is one supplier, one firm and one buyer. In fact, the real situation of a firm is much
more complex than that. According to Smith and Colgate (2007), any firm that has a good
distribution network will undoubtedly provide a the competitive edge to it and the value is
created and maintained in between firms to assure the results. They further say that having a
comprehensive integrative and structural approach within the supply chains is beneficial to
maintain the value creation as the technology advancements can lead to obsolete the current
processes rapidly. Hence, an uninterrupted connectivity between the primary and support

activities is important for the firms as they have suggested. Figure 7 shows Porter’s value chain.

Porter’s Value Chain Model
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Figure 7 - Porter's value chain model
Source: The investors book by Rayan (2016)

This model has been further discussed and criticised by many other prominent authors in the

literature to address the gaps within the generic guideline. As Massingham (2016) explains,
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Adding the relationships in between the activities is crucial in the overall business process as

shown in Figure 8.
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Figure 8 - Modified Porter's value chain by Massingham
Source: Massingham (2016)

Originally Porter suggests that his value chain analysis as a tool for any firm to use as an
strategic instrument to analyse the relationship in between the activities that are being carried
out to understand where customer value increases or decreases cost in order to better
understand the competitive advantage while addressing the gaps in the relationship of suppliers,
customers and other companies in the same industry (Smith and Colgate, 2007). As Lepak,
Smith and Taylor (2007) have said the value chain analysis technique is heavily used in the
manufacturing industry to identify the product flows in order to assure the intended value is
created, but it’s heavily dependent on the industry. Alternatively, Biggemann and Buttle (2012)
defines it as a tool that can be used by the management to realize how the company could be
more competitive in the industry by assuring the interconnection between the steps in the
production process. But, Johnson's (2015) argument is that Porter’s value chain works only
with the tangible products, not with intangibles. However, the original model is a blueprint

where it can be customised into the industry specific requirements as and when necessary.

The other mainstream value chain is the McKinsey value chain which consist of the six main

activities which are shown in Figure 9.
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Figure 9 - McKinsey Value Chain representation
Source: Value chain in strategy and marketing by (Martin and Robert, 2018)

As Williams (2017) highlights, McKinsey’s approach for the value chain analysis is simple
and easy to develop. Further, he argues that the framework seems dynamic and in case there
are new activities, this model can easily be modified and used. However, Massingham (2016)
has argued that the simplification within the model is two sided where the business strategies
can be scaled as the business wishes or it can go wrong due to the negligence of the important
activities within the model. Zhang (2017) has built a counter argument on the same topic and
he confront the views of Massingham (2016) saying that the simple and precise value chain is
more suitable for nowadays business to understand their respective company value chain while
defining the supplier value chain, employee value chain, customer value chain and competitor
value chain as well. However, Martin and Robert (2018) have highlighted the reality of certain
organisations cannot be straight away mapped to unidirectional or liner approaches as the
internal processes might be either happening simultaneously or in the non-critical business
paths in parallel. However, considering the different views of these authors, blueprints of the
value chains should be customised based on the nature of the business, locality or the internal
company policies. The application of these value chains to evaluate the software practices
should be evaluated against the nature of the product or the specific service that each company
provides as Rayan (2016) argued. Next, the evaluation of the applicability of these value chains

specifically for the software industry is discussed.

3.2.2.2.  Application of Value Chains

Software industry heavily deals with intangibles where development of the software does not
depend on the inbound logistics as a typical manufacturing company would depend on the raw
materials (Williams, 2017). A similar argument has been coined by Eling and Lehmann (2018)
where they highlight the relevance of the support activities for any kind of firm, but irrelevance
of mapping of certain primary activities for the specific service industries. As Eling and
Lehmann (2018) argue, each step in the overall value chain has been considered as separate

events, but the inter-relationships between these activities have been purposefully ignored
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which has led the firms to be uncertain those who are in the service industries. A similar
argument has been proposed by Zhang (2017), where he suggest that the product inter-
relationships and market inter-relationships within the primary activities should be considered
separately for industries such as software development or service industry to map it easily by

reducing the complexities.

Based on the literature findings, application of the value chain analysis for each industry should
be done based on the needs and nature of the respective industries. Further, a global value chain
may be helpful to understand the end to end relationships of the inter dependent activities that
are carried out within the business process. Strategic differences with competitors, sources of
competitive advantages, assurance of the sustainability, intelligent benchmarking and
disruption anticipation are key areas of focus to improve the current value chain analysis
process. When the global software engineering industry is considered, the challenges within it
is much complex than the collocated software development process. Hence, a significant effort
should be put in order to clearly identify the relationships in between the processes in the global
software engineering industry to come up with a proper value-based approach.
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3.3.  Theoretical Perspectives of Value Creation and Delivery

The term value yields frequently in discussions of business strategy said Johnson (2015).
Hence, understanding the meaning of value in the context of business is helpful to formulate a
proper business strategy. As Porter (1980) says, value is created through a chain of players that
spans from suppliers of resources to firms, to buyers of products and services from firms. In
simple terms as Udawatta et al. (2019) say value can be outlined as the trade-off among the
benefits and sacrifices in marketing exchange. According to Smith and Colgate (2007), the
ultimate goal of the marketing is to achieve organisational, societal and personal objectives by
creating superior customer value for selected market segments with a sustainable strategy. As
they have further explained, when developing a new product or a service, identification of the
customer’s perspectives and purpose of the organisation is key to create value through
differential positioning. In the emerging customer value paradigm, value is considered as the
most emerged theme for the business success where anticipating and responding to the relevant
value of areas as to maximize economic value (Johnson, 2015). Hence, Johnson (2015) further
says that firms exist to create value its intended customer segments where is neither efficient
nor effective for buyers to attempt to satisfy their own needs. As many of the authors have
argued, assuring the value delivery makes sure the sustainability of the business. This chapter
is devoted to discussing about the theories related to the value addition. Primarily, lean
management, resource advantage theory and three different models are discussed in the below

sections.

3.3.1. Creating Value Through Lean Management

Over the last few decades, industries across the globe have embraced many of management
practices that they hope will enhance the competitiveness (Arnheiter and Maleyeff, 2011).
Further, they say that lean management is one of the key initiatives that is among them which
is agreed and upheld by Apurba L. Koner (2010). As Ruiz-De-Arbulo-Lopez, Fortuny-Santos
and Cuatrecasas-Arbds (2013) say, identifying the shortcomings of the traditional methods and
increasing the value by reducing the waste has been more prominent among the business
leaders because of the guaranteed competitiveness through right value stream mapping assured
by the lean concepts. Hence, the concept of lean management has become popular within a
shorter span of a time. The below section discusses the conceptual background of lean

management.
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3.3.1.1. Lean Management: An Overview

According to Womack and Jones (2005), lean management encourages shared responsibility
and shared leadership to ensure the value delivery by eliminating waste in the process through
continuous improvement. As Seth and Gupta (2005) have discussed, lean management focuses
on working on a systematic approach to achieve small but incremental series of changes in the
process to increase the value by improving efficiency and quality in a long time. Further, they
have mentioned that resource optimisation and steady workflow that focus on actual customer
need are considered as the primary purposes of lean management. As Arnheiter and Maleyeff
(2011) have highlighted, the application of lean management in specific industries should be
part of their lean methodology which incorporates the guiding principles. They have further
argued that identifying the value, value stream mapping, creating continuous workflow,
developing a pull system and facilitating continuous improvement could be considered as
universal management tool given that evaluation and application are carefully done specific to
the selected industry. The same view is upheld by Lopez, Santos and Arbos (2013) and they
have further argued that an intelligent business process, proper use of resources, improved
focus and enhanced productivity can easily be achieved if the processes are properly mapped
with the lean principles which create a solid business process to enhance the total performance

of the company.

As Nayak (2006) says identifying the value is a key concept in the lean management.
Distinguishing the value from the waste activities and identifying what actually customer is
paying for is how the value is identified. However, there can be teams or individuals those who
are not directly involved in the direct value adding process, but they are needed in the overall
process. Hence, clear definition of the waste is needed. As Abdulmalek and Rajgopal (2007)
have explained, a major impediment to creating a smooth flow are the bottlenecks in the process
that is followed. Cycle time and throughput are taken as the measurements to evaluate these
things within the process, but clear identification of the value-adding and non-value-adding
tasks is compulsory to establish a lean process said Seth and Gupta (2005). As they have further
argued, once the mechanisms of shortening the cycle time and increasing the throughput are
identified, it is necessary to focus on continuing the focus to improve every process by focusing
on enhancing the activities that generate the most value for the customer while removing as
many waste activities as possible. The same view is upheld by Womack and Jones (2005) and
they have further pointed out the importance of holding the individuals accountable for their

respective work.
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Application of lean management differs from industry to industry (Gericke and Blessing,

2011). The below section describes how it has been applied in few key industries.

3.3.1.2.  Application of Lean Management

Lean manufacturing and lean management are two separate and standalone tools that have been
developed during the last few decades to address the key concerns related to cost reduction and
waste elimination. Application of the lean value management in the manufacturing industry
can enhance the value to the customers, eliminate the non-value added functions or activities
in order to improve the bottom line profits (Nayak, 2006). As McManus and Millard (2002)
have explained, the value stream analysis and mapping is a key concept that was coined in the
manufacturing industry with the lean management which has helped to improve the business
processes. As Nayak (2006) has described, value stream mapping is a technique to establish a
common language within the firm to identify the process and to provide a blueprint for
improvements by identifying the wastes and non-value added activities. This would cross
numerous functions which involve many processes. According to McManus and Millard
(2002), value stream map identifies the customer needs, waste in the process, areas generating
poor quality, processes lacking inter-organizational coordination, labour cost, material cost,
inventory cost and maintenance cost. However, as they have further explained certain areas are
industry specific where value management methodology could be vary based on the
applicability. However, a deep understanding about its application in different industries is
important to realise its generic usages as well as challenges. The below two sections describe

its generic applicability and for the software development industry.

As Gries and Gericke (2009) have described application of lean in the service industry is much
clearer than application of it in the product development industry as measuring the value added
by the development process is difficult to quantify. Hence, establishing a common method to
identify the waste within the product development process comparing to their relative value by
providing a proper mechanism to quantify the outcomes is not easy in all the industries.
However, as Ruiz-De, Patxi and Jordi (2013) have argued, traditional methods of analysing the
value stream costing to understand the impact of applying lean management methods to any
business is challenging and their suggestion is to create the value streams based on the value
realisation mechanisms in the product life cycle. But, Siyam et al. (2015) have a different
perception on the same topic where they have highlighted that the conventional interpretation
of becoming lean does not equate to an effective value orientation in product development.

They have argued that instead of focusing only on the value realisation within the product
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development process, it is necessary to understand the potential wastes in different contexts.
The application of the value-oriented concepts at different operational levels may vary and the
result of it could depend on how well the value stream mapping has been taken place in the
respective industries. As Gries and Gericke (2009) argue, application of the lean in the product
development through proper models is relatively young as the research focus for value related
concepts in the same industry is still new. Though there are models proposed by Chase (2001)
and Browings (2003) were prominent, the examples of the application cannot be seen. Hence,
the application of the lean management can vary from industry to industry and different models

of the lean management process have been used to gain the advantages of it.

According to Koner and Nau (2010), learnings from the manufacturing field has been applied
to other industries in order to improve their processes to increase the value considering the
benefits of learn transformation. A similar view is upheld by Nayak (2006) and he has further
argued that any industry can focus on reducing their lead times, improving the product quality
and eliminating or reducing the waste. As Gries and Gericke (2009) say, manufactures have
already experienced the increases in profitability and customer satisfaction through lean
management and same could be applied in many other industries to gain the same. According
to Resetarits (2012), lean has already been applied successfully in healthcare, information
technology, software development, construction, government and apparel, farming, insurance
and even in education. This clearly shows how lean has been evolved across multiple industries
within the last few decades to help the respective industries to grow. In addition to that, lean
concepts have been practiced in software development as well. Below section elaborates more
on the specific usage and application of the lean practices in software development along with
the identified limitations as well.

One of the key applications of the lean other than the manufacturing is the software
development industry. As Womack and Jones (2005) explains, the field of software
engineering has plenty of opportunities for improvement that can lead to add more value to the
stakeholders in various ways if they capitalise on their opportunities properly. The original
concept of lean software development has been coined in year 2003 which is considered as a
translation of the lean manufacturing principles. It has a strong relationship to agile principles
as well. According to Poppendieck, Poppendieck and Wesley (2003) lean software
development focuses on seven principles. i.e. Eliminate waste, amplify learning, decide as late
as possible, deliver as fast as possible, empower the team, build integrity in, and see the whole.

As Kupiainen, Méntyld and Itkonen (2015) have discussed, identification of the waste in the
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software development has differences compared to the typical manufacturing industry.
Primarily the waste in software development could be due to partial work done, extra features,
relearning, task switching, waiting, handoffs, defects and even from management activities. As
Petersen (2015) argues, the software development teams should focus on identifying the
sources of waste and eliminate them first to assure that the non-value adding activities are not

taken place within the delivery process.

However, lean software development practices have been a debatable concept in the software
industry due to various reasons (Poppendieck, 2010). As he further says, there are strengths
and weaknesses of using this concept. Though it helps organisations to identify the waste and
act on them, in the real world software development processes certain direct non-value adding
activities are needed to assure the product livelihood said Siyam et al. (2015). The same view
is upheld by Petersen (2015) and he has further discussed about the key issues with application
of lean concepts in the software development. One such area is the limitation with the
scalability of the framework because it depends heavily on the team involved in the
development process. Another weakness of lean software development is, everything within
the process depends on the documentation, failure to do it correctly can result in many
development mistakes. As Kupiainen, Méantyla and Itkonen (2015) have discussed, lean
software development heavily depends on the qualification of the development team members.
In the traditional team structure, there were many roles to assure the developed components
are properly reviewed and tested, but in the lean setup having the reviews are considered as a
waste. Another key area that they have explained is the lack of disciplines in the teams can fail
the whole project. Hence, they summarise saying both individuals and teams can together lead
the software development to collapse the whole software delivery process. As Kupiainen,
Méntyla and Itkonen (2015) have argued, use of lean software development is heavily
dependent on the nature of the product and company. They further argue that formation of the
team and how teams are organised to complete a particular development activity are key factors
when using a light-weight method like lean software development. The current challenges
within the global teams are getting further challenging if the process itself has weaknesses
mentioned above. According to Petersen (2015) any development process that includes the
remote workers should have a mechanism to measure the flow of development work. Absence
of such would create more problems for the organisations. A similar view is upheld by
Poppendieck (2010) who is one of the core authors of the very first lean software development

book and she says that the customers do always have unrealistic requirements when it comes
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to the software development. Hence, heavily depending on the individuals and omitting the
best practices in the traditional processes can badly impact to the overall business. Therefore,
she suggests identifying the application of the lean software development practices based on
the nature of the business, customers and development teams. In addition to that, there are

shortcomings of the lean management in general as well. The next section describes them.

3.3.1.3.  Challenges and Shortcomings of Lean Management

Despite the various examples of successful implementation of the lean management, it faces a
great deal of criticism across multiple industries which is proven to be true given the census
within the last two decades (Siyam et al., 2015). A similar argument has been brought by Ruiz-
De, Patxi and Jordi (2013) and according to them around 70% of the organisations those who
have attempted to adopt lean have failed to achieve the intended results. The same view is
upheld by Petersen (2015) and he has further argued that though certain organisations get
benefits as initial gains, those are short-lived where the companies regresses to pre-lean

performance sooner or later.

The biggest challenge with application of the lean is the absence of the right tools and
infrastructure says Abdulmalek and Rajgopal (2007). According to them, % of the
organisations have failed to identify the real problem with application of lean, instead they have
tried to solve the problem by finding workarounds. As they have further highlighted, applying
lean at the team level does not make sense failing to do it leadership level. A similar view is
upheld by Koner and Nau (2010) and they have further argued that a steady phase and starting
with management are key facts for the success. According to them, lean does not have a
governing body who defines what lean is and how it can be applied in multiple contexts. Due
to that, the information available in the public space is both fragmented and potentially
incorrect. Ruiz-De, Patxi and Jordi (2013) explain that due to the absence of proper guidelines
for multisector application of lean, people make assumptions and fail at the end. Another aspect
that they have highlighted is the wrong intention of applying lean. That is, majority of the
companies focuses on cost reduction instead of process flow improvements. This has led them
fail in the middle of the journey. As both these group of researchers have explained, it happens

due to the absence of the governance body.

As Resetarits (2012) says, the real challenges with lean are not how it is applied, but the
challenges with the lean principles. He has provided a counter argument to the above challenges
saying that a proper application method should be decided by the respective organisations after
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investing enough time on the education process. However, absence of margin for error, not
having an evaluation criterion to evaluate the effectiveness within the process itself, lack of
number driven approaches and finally considerably high up-front work are the key challenges
in the lean management. As Siyam et al. (2015) have highlighted, lean has certain impacts to
the people, process and culture which can be considered as side effects. Limiting the creativity
of the team, having undue inspection on people, impact on the jobs, turning people into robots
and paying less attention to people skills are considered under that category. A similar view is
upheld by Petersen (2015) and he has pointed out that the lack of focus for the individual
knowledge and reducing the collaboration by specifying internal regulations have a long-term
business impact. As Siyam et al. (2015) have highlighted, lean does not work for all the
industries and it does not work for all types of work environments and it would fail to show the
positive outcomes in all types of projects. Trying to apply it in any given industry for any type
of project may increase the stress of the workers and ultimately it leads to many other issues.
As they have further mentioned, the is no standard production model that fits for any industry.
Hence, understanding the drawbacks and evaluate the applicability of the lean management to
the respective industry is highly important. As Nayak (2006) says each individual in the team
should master the selected tool to get the maximum output to avoid collapsing the entire
management system. Further he says that proper planning and application of a suitable change
management process can reduce the risk given that leadership and the management understand
their roles in the implementation phase. However, the rule of thumb is the upfront evaluation

of suitability is crucial as many authors have highlighted.

After exploring the literature about both positives and negatives with respect to the application
of lean management in multiple sectors, it was identified that, not all segments can try applying
lean straightaway. Instead, of that a proper customisation and leveraging the current strengths
through their own plan are compulsory for a successful implementation. However, industry
specific challenges and limitations should be carefully considered in order to live with lean
principles. Certainly, the self-organisation and self-discipline are crucial from top to bottom
when applying a concept like lean management as it converts the whole process into a
simplified version. Metrics, evaluations or countermeasures are not clearly specified by the
lean principles, hence understanding about the process clearly and avoid the use of tools that
require numbers is important for the organisation. Finally, as lean encourages continuous
improvements, it requires a blend of commitment and patience in order to achieve a great

Success.
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It is believed that resource advantage theory helps the organisations to carve their competitive

advantages by improving the value addition. Hence, the below section describes about it.

3.3.2. Creating Value Through Resource Advantage Theory

Recent value addition related literature has been developing vastly and academia has included
conceptual knowledge with respect to the value addition to their respective course work as well
(Peranginangin, 2015). Development of theories related to the value addition shows a robust
subject matter in which various concepts, theories, topics and models are developed and
examined. Certain theories are integrated with other disciplines such as psychology,
engineering and even science. Resource advantage is such a theory which talks about winning
the competition game by identifying the key value propositions (Hunt and Davis, 2008). This

section is devoted to discussing the resource advantage theory.

3.3.2.1.  Resource Advantage Theory: An Overview

When the strategy literature is considered, the competition related concepts and theories have
been evolving. That includes addressing the marketing orientation, company’s superior
performance with proper marketing strategy and alignment, competitive advantage, strategic
issues in marketing and many more. As Hunt and Davis (2008) emphasise, one of the key
research interest is the comparative advantage theory of competition. The original concept has
been coined in early 90’s where resource-based theories got the initial attention. As Ban and
Coroianu (2011) have discussed, in marketing and economics, the competitive advantage in
the industry performance plays a crucial role. They further highlight the importance of
competitive rationality and differential advantage as well. However, as many authors have
discussed, in both macro and micro level, the competitive advantage is consistently assuring
the sustainability of any firm. As Wooliscroft and Hunt (2012) argue, the historical perspective
of the use of resources for marketing has been changed with the introduction of the resource

advantage theory.

Two primary theories that are considered as the foundation for the resource advantage theory
are competitiveness theory for differential advantage theory by Alderson (1957) and Corner
(1991)’s theory of the ability of the organisations to explain their constraints and reasons for
their existence. Corner’s theory is based on resource-based view. As Hunt and Davis (2008)
argue, resource advantage theory is capable of explaining all important aspects of strategies in
the organisation which covers the whole spectrum. That includes resource-based strategy,
relational marketing strategy, competency-based strategy, market-oriented strategy, brandy
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equity strategy, industrial-based strategy and market segmentation strategy. The value which
is created in any organisation can come from either tangible or intangible resources which are
already covered in this theory said Wooliscroft and Hunt (2012). Hence, the application of this
concept is not limited to any industry instead it can be used any firm that focusses on distinct
product and service development strategy that enables the businesses to deliver more value to

the end users.

As Hunt and Morgan (1995) ; Hunt (1997) and Peranginangin (2015) have described, the
resource advantage theory heavily focuses on heterogeneous characteristics of the products that
leads to optimise the heterogeneous resources as well. Based on their findings, improving the
value given to the customers through adding value on resource quality and quantity is a key
factor. As Figure 10 shows, competitive position can be determined by considering the relative

resource produced value and relative resource cost.

Relative Resource-Produced Value

Lower Parity Superior
1 2 3
Competitive | Competitive
Lower ? Advantage | Advantage
. 4 5 [
Relative . Competitive Parity Competitive
Resource Parity Disadvantage| Position Advantage
Costs
7 ] 9
. Competitive | Competitive n
Higher | pisadvantage | Disadvantage .

Figure 10 - Competitive Position Matrix
Source : The comparative advantage theory of competition by Hunt and Morgan (1995)

As Hunt and Morgan (1995) have described, any organisation would like to be categorised
them as cell 3 where they produce superior value at a lower cost. Cell 2 and cell 6 are bringing
superior financial returns while keeping the competitive advantages. According to them, cell 5
is considered as the parity position and cell 1 and 9 could be either value or costs which may
or may not have superior returns. However, any firm that would fall into cell 4, 7 or 8 should

seriously consider their competitive position and reconsider their strategies to move to a
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competitive advantage position as soon as possible. According to Hunt and Davis (2008),
resources in any firm can be categorised into seven categories. i.e. financial, physical, legal,
human, organisational, informational and relational. The same concept had been presented by
Hunt and Morgan (1995) in their paper as well. Based on this categorisation, if any organisation
has a resource that could be rare among the competitors, it has the potential of producing
comparative advantage. In addition to that, if these resources are cost effective, that firm can
produce superior value to their customers. However, as Hunt and Morgan (1995) highlights,
mostly these types of resources are not cheap, but organisations could keep them at a
considerable pay scale given their skills and knowledge help the firm to keep their competitive

position.

3.3.2.2.  Application of Resource Advantage Theory

The use of resource advantage theory is not industry specific. It can be applied to any firm that
focuses on producing superior value to their respective stakeholders (Hunt and Morgan, 1995).
As Ban and Coroianu (2011) have highlighted, depending on the firm level, the theory can be
applied to either to get superior financial performance or superior quality, efficiency and
innovation. The same concept has been presented in Hunt and Morgan's (1995) conceptual
paper as well. According to them, resources can be utilised to maximise the competitive
advantage for both macro and micro levels. However, Wooliscroft and Hunt (2012) have
provided a counter argument on the same theory where they have highlighted the fact of the
firms being heterogeneous and the dynamic nature. In addition to that, this theory is considered
as an evolutionary and interdisciplinary. Hence, they suggest applying the theory based on the
respective premises. The same view upheld by McWilliams and Siegel (2011) where they
highlight the value creation of a firm depends on the sustainable competitive advantage that
the firm defines as their strategy. Therefore, as many authors have suggested, the application
of the resource advantage theory to maximise the value creation should come from the strategic
direction itself where the respective processes within the firm can capitalise on each area with
the set objectives to assure the superior value creation for the betterment of the firm.

As McWilliams and Siegel (2011) have further explained, any firm can categorise their tangible
resources into financial, physical and legal whereas intangible resources include human,
organisational, informational and relational resources. As Hunt (2000) says, the theories
explain the process of leading the heterogeneous and imperfectly mobile resources towards
differentiation and customer value delivery which will enhance the company performance. As

he further highlights, the role of the strategic leaders is to identify the different types of
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resources available within the firm and utilise them in order to deliver the promised value to
the end users. However, Tyalor (2005) says that understanding the different levels of the firm
and establishing competitive positions at each level as resource foundations are must to get the
maximum advantage of the resource advantage theory. Converting the resources into the
competitive positions requires a thorough understanding about both tangible and intangible
resources of the firm said Griffith and Yalcinkaya (2010). They have further argued that
employing resource advantage theory without understanding how well each resource can be
placed at the competitive position could lead to inefficiencies as foundations are must to get
the maximum outcomes. Same view is upheld by McWilliams and Siegel (2011) and they have
highlighted the understanding both internal as well as external influences is contributing to the

journey of generating more value very well.

However, as Hunt and Morgan (1995) have discussed in their conceptual paper, the nature of
the firm has a strong influence over applying the resource advantage theory as suppliers,
consumers, societal resources, societal institutions and public policies are contextually
different from firm to firm and environment to environment. A similar view is upheld by
Wooliscroft and Hunt (2012) and highlighted the importance of the market place position,
segmentation and current organisational performance when occupying the basic theory of
resource advantage theory. In addition to that as the theory heavily focuses on both proactive
and reactive innovation, the readiness of the human resources for accepting it and space for it

in the strategy are clearly the building blocks of the successful implementations.

As the theory has evolved after it has been established, the primary concepts have also been
changed. As O’Keeffe, Mavondo and Schroder (1998) have described, due to the industry
specific nature, in appropriate application of the resource advantage theory can lead to cease
the innovation and productive gain and even the economic growth would stop. As they have
argued, the challenge is to identify the actual application of the theory to the respective
industry. However, being relevant and holding the competitive position is the firm’s need while
assuring what they do is right for their customers said Hunt and Davis (2008). Understanding
both financial and customer perspectives while focusing on the internal process to optimise it
are crucial. Further, learning and innovation are considered to be playing a vital role in applying
the resource advantage theory (Peranginangin, 2015). As the focus of this research is to
increase the value addition in the global software engineering industry, application of the

resource advantage was considered with respect the selected industry as well. The following

66



section describes the challenges and shortcomings of the selected theory with respect to its

applications.

3.3.2.3.  Challenges and Shortcoming of Resource Advantage Theory

As Griffith and Yalcinkaya (2010) have discussed, the service delivery industries are facing
challenges with productivity, economic growth and sustainability where resource advantage
theory shows the answers. As they further discussed, optimising the production strategy and
internal processes that align with the marketing strategy leads to a sustainable value delivery.
The same view is upheld by Hunt and Madhavaram (2012) where they have highlighted the
fact that theory of competition and competitive rationality help the service delivery
organisations to map their strategic goals to improve the productivity. Both these concepts are
part of the resource advantage theory where they cover under the productivity improvements.
However, a contradicting view has been presented by Peranginangin (2015) where they have
applied the resource advantage theory into healthcare industry in order to understand the value
addition mechanism for the customers. According to him, identifying the outputs obtained and
mapping it with the financial figures have not been clearly defined by the theory, and resource
quality as well as quantity provided in the service industry are highly qualitative measures that
limits the possibilities of quantitative evaluations. The same view is upheld by Griffith and
Yalcinkaya (2010) and they have discussed the inability of mapping the semantics of the
resource advantage theory with the anticipated financial performances. Similar approach has
been tried in the agriculture industry to optimise the value delivery where the marketplace is
considered to be very dynamic by O’Keeffe, Mavondo and Schroder (1998). The conclusion
drawn by the authors have shown that product delivery side of the selected industry shows very
positive alignments where the agri-services were not capturing and delivering the intended
outcomes with the resource advantage theory. However, as many authors have highlighted, a
proper customisation can help the respective firms to adopt the resource advantage theory in

order to improve the competitive position in the given market.

As Conner, K. (2011) have described, within the industrial organisation economies, the theory
can be applied to gain the competitive edge by optimising the internal processes as well as the
strategic drives. However, as he further argues, their intention to improve the value delivery in
the school education system by applying the resource advantage had been challenging as the
intangible aspect of the resources have not gained a lot of attention. A similar view is upheld
by Day G. S. & Wensley, R. (2003) where they have argued that the determinants of the
marketing performance and the relationship to the service delivery measurements are highly
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subjective. As Johnathan (2003) has described, the generic strategies and firm specific
strategies should be firmly categorised by the respective strategic owners, and value delivery
initiatives should be taken based on the respective areas of focus to improve the utilisation of
the resources. Otherwise, the evaluation and continuous improvement based on the evolving

resource advantage theory becomes a bottleneck for the firms to optimise their value delivery.

Another research that was carried out by Griffith and Yalcinkaya (2010) that was focusing on
global advertising has shown that there are new underlying focuses for the resource advantage
theory that should be included to provide more insights on building the competitive advantages.
As they have found, firm/inter-firm understanding, coordinating and delivering the intangible
product or services is challenging due to the nature of those industries. However, comparatively
the service delivery industry is more challenging than even the intangible products as they have
recognised. A similar view is upheld by Peranginangin (2015) based on her research outcome
where she has highlighted that competitive theory in the emerging market context needs certain

revision specially with respect to the global scopes.

Given that the theories are more generic concepts, application of them into the industry specific
requirements should be done based on the short-term and long-term outcomes as John and
Manin (2007) have highlighted. According to Cavusgil et al. (2014), competitive dynamics and
organisational learning are important to realise the value of a resource for a given organisation.
As the resource-advantage theory argues that the value of a resource to a firm is seen in terms
of its potential to yield competitive differentiation and/or customer value delivery that enhances
performance outcomes, intangible resources as well as elements embedded within the firm
must not be left out when advancing the value addition Hunt (2016). However, as Jenie and
Hesfede (2015) have argued, underlying focus on resources, managing relationships, and
optimising and differentiation of customer value delivery can enhance the performance
outcome which are not directly addressed within the resource-advantage theory. In addition to
that, Griffith and Yalcinkya 2014) have pointed out that the firms are seeking for superior
financial performance. But achieving them only through a non-consummatory theory such as

resource advantage theory is challenging if it is not evolutionary.

Finally, though the resource-advantage theory has identified challenges and gaps, it has helped
the organisations to increase the resource specific value to a greater extent. When competitive
dynamics, organisational contexts and processes are concerned, value mapping has to be done

considering and associating the overall landscape of the business process. Therefore,
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application of the resource-advantage theory could be retested in the given context only up a
certain extent, but this study needs more than that as it heavily focuses on software engineering
practices and processes in the global software engineering landscape to increase the overall
value addition.

The following chapter elaborates the different models that are used to increase the value
addition.

3.4. Models for Value Creation

As Boehm and L. G. Huang (2003) have said, in software development industry, activities are
carried out in a value neutral way. Every need, new requirement, function, use cases, issues
and improvements are considered equally important. Every step in the lifecycle is treated as
equally important. The link between the tasks and other operational activities are irrelevant.
Further, as Racheva, Daneva and Sikkel (2009) have said largely the activities involved in the
software business have not properly been measured and agreed by the stakeholders. They have
further discussed the concept of business value in the field of software engineering and
exceptions as well. However, they have upheld the views of Boehm and L. G. Huang (2003)
and studied further the impact of value parameters in the software delivery models. According
to them, cost-benefit is the only mechanism that has been considered in the evaluation of the
software requirements. The use of HR departments, support functions and administration and
authoritative management hierarchies, effective structures and software process are should also
be considered according to the researchers carried out by Boehm and L. G. Huang (2003);
Little (2004); Racheva, Daneva and Sikkel (2009); Zanoni et al. (2014) and Schwaber and
Mike Beedle (2016).

To identify the value adding activities, capabilities or features in the software, evaluating them
against a proven technique important. For that, many researches have been carried out to select
the best approach that particular team or organisation should choose. In software development,
majority of the product owners struggle with identifying the most value adding initiatives or
features due to the lack of knowledge. According to Boehm and L. G. Huang (2003) more than
60% of the business leaders and product owners vote for initiatives and features based on the
likelihood of engagement against the project cost. As Racheva, Daneva and Sikkel (2009) have
discussed, many companies struggle with this method due to three reasons. i.e. decisions are
not tied to strategic goals, likelihood is a hypothesis and priorities are driven by the latest
records available and accepted by the loudest executives in the team. Further, they argue that
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companies that make the decision only based on the internal opinions are wasting the
opportunities and there is a high risk of them being beaten by the competition. Identifying the
value created by each activity in the software delivery is not certainly an easy task said Boehm
and L. Huang (2003). As they have identified, this requires a lot of intervention of the

respective stakeholders and their expertise on narrowing down the probable value creation.

There are few popular multicriteria selection models which are currently in use in the multiple
industries. They are Kano model, Analytical hierarchical process (AHP) and opportunity
scoring. In addition to that, another software specific model is used by many software
companies now which uses reach, impact, confidence and effort as the inputs to evaluate the
capabilities of a specific software. However, there is not enough evidence in the literature to

prove the accuracy or usage of this model.

In this section the focus is to discuss about the available methods for identifying the values and

the application of them in the global software development.

3.4.1. Kano Model
Kano model focuses on the level of the customer satisfaction in three categories: must-haves
or basics, performance and delighters or excitements. Figure 11 depicts the model.
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Figure 11 : Kano Model

Source: Kano Model Analysis in Product Design by Lin (2019)
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This model is used to measure the customer satisfaction which was developed by Noriaki Kano
in 1980s. As Singh (2016) says, Kano model is heavily used in the software design phase to
identify the respective categories of the proposed features. Those categories vary from basic or
threshold features to excitement features. According to Rice (2014) this model is useful for the
product teams with limited resources and time that need to make the prioritisation decisions
within a limited time frame. However, as Rice (2014) says it is not a numerical methodology,
instead an expert judgement is used to figure out the minimum-threshold features. According
to Yunita et al. (2019) this method is a very well proven systematic method for feature
prioritisation. As both Rice (2014) and Yunita et al. (2019) have discussed, this helps to
identify the features that market or audience would accept and Kano questionnaire basically
limits overestimating the excitement features while stopping the must-haves. However, Xu et
al. (2009)’s case study has shown that the relative significance of the requirement helps only
to the maintain or expand the strategic advantages but, it leads to hide the importance of the
actions attached to the completion of the particular requirement. Further, customer satisfaction
IS a subjective measure of the product feature. And the overall process is time consuming as
well. According to Tontini (2007) 54% of the participants of his research had not a good
understanding about the product features hence, the answers for the questionnaire was
selections based on the assumptions. And further he says that multiple rounds were carried out
in order to reach to a conclusion. Hence, process itself is eroding value as both researchers have
highlighted. In addition to that Kano model is one-dimensional where it focuses only on the
value added to the end user based on the attractiveness. But, strategic implications are emerging
daily and the competition would lead to implement the non-value adding features as it focuses
only on the external inputs. Further, it is a subjective measure of the value that might satisfy
the end users. As Matzler et al. (1996) have discussed, Kano model provides a rough sketch to
the end user for their evaluation in relation to the product performance. In that sense, it only
considers the qualitative assessment which leads the resulting Kano categories qualitative as
well. The classification criteria are not explicitly defined in the Kano model though they are
used to evaluate the requirements. And the subjective nature of the evaluation would lead to
wrong predications as the classification criteria are not logical. The biggest missing
compartment of Kano model is producers’ concerns as it is inherently customer-driven. In
practice, producer capacity and their assessment is critical to do a proper cost-estimations while
considering the demand for the given needs (Tontini, 2007). A similar view is upheld by Xu et
al. (2009) and they have suggested to include two dimensional non-linear approach to

categorise the end users’ requirements into the right category. Further, the necessity for a
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numerical approach has been discussed by them which should be incorporated to the basic
model. However, this evaluation still focuses on the requirement categorisation. It does not still
cater to the need of evaluating the overall value it could be adding while considering the process

and people.

3.4.2. Analytical Hierarchical Process (AHP)

AHP is a structured technique used in complex decision making on the selection of the human
reactions based on a ranking by comparing between two clusters (Rice, 2014). As Singh (2016)
has described, one of the biggest challenges in today’s business world is to choose the right
project to execute while maintaining the right strategic alignments. These decisions lead to
constitute the critical factors, hence making the right choice with the right level or adequate
information is crucial for the businesses. As he has further explained, the use of the benefit-
cost relationship for each project is basically an ordering of scheme to satisfy the requirement
of prioritisation. It does not mean to use the exclusive financial ratios or cost of overall
execution. Based on Nord, Ozkaya and Kruchten (2014)’s argument, possible definitions for
higher benefits and low costs can guide the businesses to choose the right project. Whereas,
cheaper and less resource needs are more profitable while assuring a higher ROI, less complex
and less internal resistance would give the competitive edge, finally the less risk projects make
the stakeholders happier. However, as they have further discussed, these evaluations are more
complex when it comes to the practical applications. The AHP process uses a practical
approach to decompose the problem into multiple levels through different criteria as Figure 12

depicts.

Criterion 01 Criterion 02 Criterion 03 Criterion 04

Alternative 01 Alternative 02 Alternative 03

Figure 12 - Example for AHP hierarchy

Source:- Singh (2016)
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This model uses a numerical approach where the weight of each factor is considered as the
input to the final assessment for the comparison. Once the primary evaluation is established,
the numerical probability of each selected alternative is calculated which helps to decide the
likelihood of the fulfilment of each alternative against the given goals. As Singh (2016) says
the model may seem simple, but it is a complex approach. According to Rice (2014) AHP
considers multiple inputs when constructing the hierarchy and those inputs can be consolidated
to get the people to agree on the outcomes as it gives a technical and mathematical approach.
The tendency to agree on the outcomes is higher in AHP since it uses a mathematical approach.
However, pair-wise comparison in AHP is artificial and it requires to redo the same process if
the consistency index is above 10%. Further, as Singh (2016) further explains, simplified
version of AHP is required for the simple projects as this systematic approach takes a
considerable time to evaluate it upfront. In addition to that interconnections between the
project, people and processes should be considered in the evaluation of identifying the value
of each project. Based on the current situation, application of AHP to the software industry
make the individuals to learn the AHP’s factors, definitions and exact meaning to give a proper
estimation. Further, as AHP is based on the pairwise comparison and it uses the inconsistency
rate to validate the outcome, the previous judgements can mislead the outcome of the project
evaluation even by a precision. According to Xu et al. (2009) AHP works best for complex
projects which takes a considerable time to complete, hence using it to evaluate and compare
the shorter cycled projects becomes an additional overhead. Further, Tontini (2007) and Yunita
et al. (2019) have highlighted the fact that application of AHP in the software which is volatile
by its nature can make lead to make the incorrect decisions as no comparison matrix in AHP

can cater to the volatile nature for the selection of the preferences.

3.4.3. Opportunity Scoring

The opportunity scoring or opportunity analysis is a process to evaluate the product
requirements based on the customer feedback which has been built on top of Anthony Ulwick’s
outcome driven innovation theory. According to Ulwick (2002) asking the customer what they
want in their products or services is a norm in many organisations, but they go about it all
wrong. Companies invest a lot of money on innovation to come up with new products or
services, but after all customers refuse to buy them. The reason for that is customers should not
be asked for solutions, instead they should be asked for outcomes. He suggests a five-step
process to identify the opportunity with the given produce or service. The steps are planning

the outcome-based customer interviews, capture the desired outcomes, organise the outcomes,
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rate outcomes for importance and satisfaction and finally use the outcomes to jumpstart

innovation. Figure 13 depicts the opportunity scoring method.
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Figure 13 - Opportunity scoring method
Source : Pavel (2019)

This simple technique serves effectively for the product or service prioritisation said (Ulwick,
2002). However, can the same be used to understand the overall value creation and delivery is
still a doubt as process overheads and people have not been considered within the concept itself
(Pavel, 2019). As the companies, the right selection of the frameworks or methodology leads
to the successful outcomes and it can maximise the value to all the stakeholders (Bettencourt
and Ulwick, 2008). As Ulwick (2002) has pointed out determining the most interesting and
attractive ideas is the top priority of the organisations, but they can fail if they do not focus on
the internal strengths and delivery practices which are crucial in the business. In value-neutral
software engineering all the activities are considered as equally important. Though the top
value adding features are selected, if the delivery framework or internal process do not support
to deliver the product on time with the right quality the opportunity score along cannot
guarantee the outcome (Bettencourt and Ulwick, 2008). Further, Pavel (2019) says that product
managers in the company should be focusing on the right selection of the product requirement
while delivery leaderships should understand value of the activities carried out within their
boundaries to make sure that it is customer centric and predicted value is delivered to the end

users.
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According to Bettencourt and Ulwick (2008) and Pavel (2019) opportunity scoring is a very
simple but powerful method to identify the most innovating solutions to a identified common
problem and the visualisation of the same is clear and precise. However, this method uses a
feedback loop to get the customer view through a questionnaire. If the customers underestimate
or overestimate, the result becomes unrealistic. Therefore, it is vital to focus on selection of the
right audience to get the intended outcome. Further, as Pavel (2019) says, the model itself does

not assure the overall value creation or delivery, it focuses only on the concept evaluation.

Table 2 - Comparison of the existing evaluation methods
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Kano model Requirements | No | Yes No Yes No
Analytical Hierarchical Process | Goals No | Yes No Yes No
Opportunity Scoring Innovation Yes | Yes | Yes No No

Source: Author’s work based on Matzler et al. (1996); Ulwick (2002); Tontini (2007);
Bettencourt and Ulwick (2008); Xu et al. (2009); Rice (2014); Singh (2016); Lin (2019); Pavel
(2019) and Yunita et al. (2019)

To understand the value created through the given product or service, it is necessary to identify
the overall business process from concept to the customer said Zanoni et al. (2014). As the
Table 2 shows, the effort of most of the researchers have been put to identify the impact that
can make within the ideation phase, but from design to delivery activities have not been
significantly considered. Relative worth, utility, monetary worth of something, marketable
price and importance are considered as the key factors in the evaluation of the any given activity
(Little, 2004). As Haile and Altmann (2016) defined, value-based software engineering is the
explicit concern with value concerns in the application of science and mathematics by which
the properties of the computer software are made useful to people. But, when the existing

methods are carefully evaluated, it is evident that the focus is less to the overall value creation,
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instead the primary focus relies within the requirement prioritisation process. Therefore,
evaluating the overall software process with respect to the concerns in the global software

engineering is still a vacuum to be filled in the literature.

3.5. Determinants of Value Addition

The objective of a firm is to create superior customer value with a strategy that they cannot
satisfy by themselves or through a competitor if they want to make more profits (Smith and
Colgate, 2007). The primary role of the marketers is to identify what value to create and when,
why and how well the product concept from a value perspective. Developing marketing
strategies as well as the measures are considered as important in order to come up with a
sustainable strategy (Little, 2004). According to Woodall (2003), the customer value has two
components: customer received value and customer lifetime value. These two are for customer
and firm respectively. As Carnahan, Agarwal and Campbell (2010) have explained, identifying
customer’s perceived preferences and catering to assure those attributes are properly defined
based on a context is considered as the value delivery. A similar argument is upheld by
Mutambi (2008) and he has further said that conceptualising and incorporating the perceived
value requires multiple assessments that can help to operationalise an effective value creation
process. However, as Jawarsaki and Park (2009) argue, there is no commonly accepted
definition for the customer value, hence, there are multiple arguments on the same. Therefore,
any method that addresses customer’s functional, essential and experiential needs can be
accepted as a proper framework for enhancing the stakeholder expectations (Biggemann and
Buttle, 2012).

According to Ulaga (2003), there are eight categories of value in business. They are product
quality, product delivery, time to market, the price (cost), cost of the process, personal
interaction, supplier know-how and service support. Based on these eight areas, he has further
identified few sub focus areas based on the benefits of each to analyse the value delivery
process. This is considered to be a comprehensive mechanism based on the arguments of Haile
and Altmann (2016). A simplified framework has been proposed by Heard (1993) where he
argues that only three main areas are important in the value creation. They are product
characteristics, delivered orders and transaction experiences. But, this model has been heavily
criticised by Smith and Colgate (2007), Carnahan, Agarwal and Campbell (2010) and Johnson
(2015). The gist of their argument is that Heard’s model does not consider many sources that

contributes to the value creation process. A specific argument has been provided by Johnson
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(2015) where is clearly says that the ability of understanding the benefits, features, functions
and the use of the product or service are crucial when it comes to the value delivery, but it is
not clearly captured by Heard’s model. And he further argued that the customer, employee and
organisation are the key three pillars of the overall value delivery system which should be
considered together in any value creation related assessments. However, understanding the
customer value perspectives in different contexts, creation of the value addition strategies based
on the customer needs, proper conceptualisation and accurate operationalisation are key to be
successful in the competitive market for any business.

As this research focuses on the value addition aspects in the global software engineering
industry, the below sections are devoted to specifically discuss how the identified determinants
of the generic value addition can be integrated into the given contexts in order to come up with

a generic research framework for the selected industry.

Software engineering processes cannot be taken in an isolation to evaluate it separately to
measure the value creation and delivery. The whole process includes many steps where
different professionals intervene at different levels to do the final delivery. The process begins
with the ideation phase which goes through many steps in between and finally ends up at the
customers feedback and acceptance. This nature is applicable for both collocated teams as well
as distributed teams with global software engineering (Lanubile et al., 2010). As Cho (2007)
explains the typical software development process starts at the portfolio level to respond to a
need in the market. The evaluation of the market changes to identify the emerging opportunities
available and find the best solution to capture those opportunities take place at the higher level
of the organisation. To make it a productive output, it requires the involvement of the business
leaders, technology leaders, legal team, marketing team, software development team, technical
support team, infrastructure, administration, finance, security, project management
organisation, human resources and IT team. As he argues to deliver a high-quality product,
everyone who involves in the overall process must be contributing effectively while assuring

every single sub goal is met.

As discussed throughout the literature review, value addition in the businesses have been
discussed in various angles in both western and Asian literature. However, characteristics of
those variables are considered, those can be grouped into the five high-level and prominent
variables with respect the perceived value addition in the global businesses. Table 3 shows the

summary of the findings along with the respective sources.
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Table 3 - Selection of the Variables for Conceptual Framework

Variable

Team composition

Key skills

Team collaboration

Organisational structure

Software development life cycle

Internal processes

Key Characteristics
Size of the team
Distribution of the skills
Hierarchy

Individual skillset
Contribution to the goals
Ability to collaborate

Rigid constraints

Size of the team

Management style

Authority

Mode of delivery

Mode of delivery

Internal guidelines and policies
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Source
Estler et al., (2014)

Nord, Ozkaya and Kruchten (2014)
Adom, Hussain and Agymen (2018)

Sanderson (2017)
Kearney (2018)

Ebert, Kuhrmann and Prikladnicki

(2016)

Jiménez, Piattini and Vizcaino (2016)

Ambler and Lines (2016)

Koner and Nau (2010)
Kupiainen, Mantyla and Itkonen
(2015)

Estler et al., (2014)

Sanderson (2017)

Jiménez, Piattini and Vizcaino (2016)

Eling and Lehmann (2018)
Martin and Robert (2018)

Paredes-Valverde et al. (2018) Pavel

(2019)

Grouping
Staffing

Staffing

Staffing

Staffing

Internal Process

Internal Process



Organisational culture

Power

Governance

Overarching process

Automation

Expectations
Practices
Guidelines

Influence
Behavior

Rights to execute
Policies

Internal guidelines

Structure

Policies

Internal processes

Ability to run automation for
testing
Pipeline automation

Use of tools
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Ambler and Lines (2016)

Pavel (2019)

Haile and Altmann (2016)

Noll et al. (2016)

Franco, Hirama and Carvalho (2018)
Whittle (2019)

Jiménez, Piattini and Vizcaino (2016)
Haile and Altmann (2016)

Noll, Beecham and Richardson (2016)
Franco, Hirama and Carvalho (2018)
Vlietland and Vliet (2015)

Bass (2016)

Noll et al. (2016)

Jiménez, Piattini and Vizcaino (2016)
Franco, Hirama and Carvalho (2018)

Pavel (2019)
Haile and Altmann (2016)

Internal Process
Governance
Staffing

Governance

Governance

Internal Process

Use of Tools



Computer Aided Software
Engineering tools

Effective project management

IT infrastructure

Hardware

Software

Use of tools for software

engineering

Lower the manual intervention

Ability to monitor the progress

Use of tools
Stable infrastructure
Cost

Minimum required hardware
Availability
Network

Trustworthiness
Functionalities
Ability to customize

Effective management
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Estler et al., (2014)

Faily and Lyle (2013) Krishnamurthy

(2016)

Sanderson (2017)

Lanubile et al. (2010) Krishnamurthy

(2016)

Haile and Altmann (2016)
Daoud (2018)

Eling and Lehmann (2018)
Martin and Robert (2018)
Yunita et al.(2019)
Williams (2017)

Daoud (2018)

Eling and Lehmann (2018)

Sanderson (2017)

Bass (2016)

Haile and Altmann (2016b)
Krishnamurthy (2016)
Sanderson (2017)

Use of Tools

Internal Process

Use of Tools

Technology Infrastructure

Technology Infrastructure

Technology Infrastructure
Use of Tools



IT support Availability Daoud (2018) Technology Infrastructure

Active support Eling and Lehmann (2018)
Jabbouri et al. (2016)
Environment and tooling Ability to spin up easily Ambler and Lines (2016) Technology Infrastructure
Use of tools for automation Siyam et al. (2015)
Stable environment Jeffrey and James (2013)

Islam, Jasimuddin and Hasan (2015)

Source: Author’s work based on the literature review findings

The literature has the findings related to each of the areas focusing on certain characteristics. Use of the worlds in different contexts are different
but they carry the same characteristics. Therefore, all the findings through the literature was relooked and re-evaluated based on the similarities
and differences with respect the internal characteristics before coming up with the independent variables. Table 3 shows the summary of that

exercise meanwhile below five sections clearly articulate the rationale behind the selection of the five variables for this research.
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3.5.1. Impact of Internal Processes for Value Addition

According to Boehm (2003) both execution and strategy team should understand the importance
of the value delivery throughout the process. He says that much of the current practices in the
software development pipeline are done in a value-neutral way in which the task carried out at
each level is considered as equally value adding activities. Majority of the researchers focus on
identifying the challenges and issues in global software engineering, but there is a lack of focus to
identify the key issues in the process with respect to the value creation and delivery (Mdller and
Rajala, 2007). However, as James D. Herbsleb (2007) says the decisions that are made in the global
software engineering are much decoupled from the value proposition that establish the project.
When the literature related to the value addition in global software engineering is considered, there
are conflicting views about it. According to Cho (2007) the lifecycles does not change depending
on the demography, but James D. Herbsleb (2007)’s argument is that lifecycle should not be the
same when moving to the distributed teams. Cho (2007)’s view is accepted by Rajala and
Westerlund (2007) and they have suggested to evaluate the delivery framework in a demographic
intensive way to understand the changes required to accommodate them on the go. But as Barney,
Aurum and Wohlin (2008) say, business leaders worry about the return on investment while
technology leaders’ responsibility is to assure the maximising of the value creation throughout the
delivery process for a given investment. A similar view is discussed by Jonsson, Westergren and
Holmstrom (2008) and they have further highlighted the importance of the integrating value-
oriented perspectives into the software engineering practices. However, number of researchers
have highlighted the fact that going global strategy has increased the complexity of converting
value-neutral software engineering into value-based software engineering (Boehm 2003; Dumitriu
et al. 2011; Kaur and Sharma 2014; Ebert et al. 2016).

The responsibility of the product management leadership is to understand the product requirements
in the industry to solve any problems that their customers face. Once the requirement is properly
identified, it should be validated against the desirability, feasibility, viability and sustainability
says Rajala and Westerlund (2007). Enterprises should align their whole development efforts
around the end to end value flow said Grundy, van der Hoek and Whitehead (2010). Taking the
overall economic view into consideration and building the rest of the processes around it is crucial
for the businesses to deliver the value to the end users. In order to keep the customers happy and

active, the primary goal of the businesses is to focus on identifying the ways to generate sufficient
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value to them. Understanding the variability, preserving the options, building software applications
incrementally with fast, defining clear milestones and managing the unnecessary working in
progress are considered key for success in today’s business world (Jalali, 2010). Not only the
software delivery, software service platforms have also become an important segment in today’s
digital economy as many organisations moved from their own data centres into the platform as a
service and software as a service (Edward, 2010). As Edward (2010) further explains, platform
ecosystems generate considerably different values to the businesses, the value creations are
interrelated while creating a complex value distribution system. According to Jalali (2010),
characteristics of the nowadays software value delivery requirements are different compared to the
traditional setup. It has happened due to various market conditions and changes in the business
environment as well. In order to determine the competitive advantages, the value should be created
through the development as well as the platform to assure that the value is generated for all market

participants. Figure 14 depicts the service-related value creation parameters.

Service Developer’s
Value

Installed Base

Application Service
User’s Value

* Service Platform
Provider’s
Value

Figure 14- Effects of service value parameters on the values obtained by stakeholders
Source: Value creation in software service platforms by Haile and Altmann (2016)

As Haile and Altmann (2016) have identified, both functional and non-functional capabilities with
respect to the service represent the quality of service value parameter which satisfy the end users’
expectation on the performance, interoperability and functionality to meet the intended services.

The other factor is the installed base which represents the number of active users that indicates the
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source of revenue to the business. Another factor that they have identified is the service variety
which is an indication of the number of services available throughout the platform as a service to
the end users. Finally, they have discussed the impact of the cost to assure the value delivery to
the stakeholders. In this simple framework, they have identified the variances of these artefacts
can impact to the overall value delivery and the relationship among these parameters do matter to
maximise the value. In this service value model, the outcome is that the frameworks used in the

software companies do make an impact to the value creation and delivery.

As Little (2004) says understanding the dynamics of the software is important for any organisation
to realise the value of the activities which are being carried out. Considering only the cost equations
to make the decisions on software delivery without the market sensitivity and economic analysis
ultimately useless as it gives a wrong impression. Further, he argues that time-to-market sensitivity
should be considered when understanding the cost factors. Some organisations use net present
value to consider both cost and value together, but uncertainty is not considered in that model as
well. Hence, in software development, considering cost factor in an isolation does not make sense
for the organisation to make the decisions. He has used five parameters to decide the effective
productivity. They are staff effectiveness, value created, rework time, value capture and resources.
In this analysis, team sizes against the cost factor and effective team productivity versus the team
size have been considered. He further argues that software development is heavily dependent on
the individuals and the team. Hence, effective team productivity has a direct relationship to the
value delivery at the end of the day. He has measured the effective team productivity using the

below equation.

Equation 2 - Effective team productivity

Team size X Average
Effective team __team productivity
productivity — Productivity when
team size = 1

Source: Value creation and capture : A model of the software development process by Little
(2004)
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In this equation effective team productivity is considered as dimensionless while the calculation
of the team productivity is done based on the number of lines of codes they have written within
the give time frame or function points can also be used to measure the same. According to Samual
Conte’s argument the average productivity of the team declines exponentially with team size. As
Massaro (2005) says based on the Abdel-Hamid’s study that the project performance has a
significant impact on the project staffing. And he further says that cost versus schedule trade-off
choices are heavily impacted with the selection of the team formation which is ultimately linked
to the staffing strategy. Little (2004) has used the same concept to prove the relationship between
the team productivity and formation of the team. Figure 15 depicts the concept of the relationship

between the team size against the team performance.
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Figure 15 - Effective productivity using different models

Source: Value creation and capture : A model of the software development process by Little
(2004)

This argument is upheld by Lipke et al. (2009) and they have introduced use of earned value
management (EVM) in the software development industry to make the project manager capable
of making the informed decisions on committing on the deliveries with a proper forecasting. They
have used cost performance index (CPI) which is the earned value to actual cost ratio and schedule
performance index (SPI) which is the earned value to planned value ratio to decide the independent

estimate at the completion. As Figure 16 depicts, the accrued EV against the time and cost is used
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as the primary measure to do an accurate prediction on the software delivery. The variance is

considered as the predicted uncertainty when deciding the final value delivery.
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Figure 16 - Earned value schedule concept

Source: Prediction of project outcome. The application of statistical methods to earned value

management and earned schedule performance indexes by Lipke et al. (2009).

They have further studied the reasons for the variances in this model. One key factor is the actual
time taken by the teams to deliver the promised workload. According to them the confidence limit
and team performance cause the schedule variance in the project delivery. Therefore, they
conclude their study saying that the confidence level affects the reliability of the delivery and
overall value delivery can be a measure of the performance of the team comparatively to the other

uncertainty factors.

3.5.2. Interventions of the Staff for Value Addition

As Boehm and LiGuo Huang (2003) says in general software development, a set of tasks are
carried out by an assigned individual or a team in order to satisfy a goal set by the organisations.
This work is associated with budgets and schedules directly. The tasks assigned has an earned

value (EV) for its completion and the measures are taken to validate it against its budget. They are
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using the earned value system to explain the impact of the team formation and individual
contribution for the overall value delivery. Real earned value cannot be measured against the time
and task completion and the feedback should be a part of the evaluation as they say. Therefore, a
method of benefit realisation is proposed by them as depicted in Figure 17.
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Figure 17 - Benefits Realization Approach Results Chain

Source : Value-Based Software Engineering: Reinventing "Earned Value" Monitoring and Control
by Boehm and LiGuo Huang (2003)

As they have highlighted in this flow, the contribution in between tasks plays a crucial role when
delivering the value to the customers. They further suggest that the benefit realisation analysis
should be quantitative, and contribution of the teams can be measured using the function points or
against the quality measures such as number of bugs introduced by a new code or a change. In
addition to that their findings have shown the importance of a value-based feedback control that
directly has a relationship to the team performance. They argue that the traditional project feedback
mechanisms are useful only to control the development pipeline, but efficiency and value delivery
cannot be attained through them. Therefore, they have insisted the importance of a value-based
monitoring and controlling capability to assure the proper evaluation of the individuals and teams

to maximise the value delivery.

These researchers have highlighted the importance of the performance of the team to the value
delivery. Developing a set of tasks in an isolation without knowing the value of the work ultimately
is a waste as those tasks may not be adding any value to the product they deliver. Therefore,
knowing the benefit to the end user and understanding the impact that particular task can make are

important as individuals or team those are involved in the process. As Butler (2012) says, teams
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get involved in the software development journey at different levels to cater to the demands by
adding their skills and knowledge. However, in many organisations the software task force is not
yet value centric yet instead they are cost centric. Little (2004) says that communication,
coordination, balance of member contribution, mutual support, individual effort and cohesion lead
to the effectiveness and efficiency of the team. Further, Hoegl and Gemunden (2001) have
proposed this model earlier where they have argued that the trust, value sharing, and coordination
play the key role in making an efficient team setup. Therefore, it is need not to say the staffing or
team formation is a crucial factor in the value creation and delivery irrespective whether it is
collocated or distributed teams. As Schwaber and Mike Beedle (2016) emphasise, the right
selection of the formation of the people leads to the right value delivery at the end of the day.
Hence, one of the key factors in this research is to identify the impact of staffing in the value
creation in the global software engineering industry in Sri Lanka.

The next focus of this research is to identify the shared system methodology and impact of the
development practices against the value creation. According to Ryssel, Ritter and Gemunden
(2004) there are many different types of software systems that organisations use. Figure 18 depicts

the classification of them.
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Figure 18 - Types of information systems and their classification

Source: The impact of information technology deployment on trust, commitment and value by
Ryssel, Ritter and Gemiinden (2004).

According to their categorisation, many of these internal and external needs are now being
outsourced to the distributed teams across the world. They have further studied the reduction of
the transaction cost, increased the communication and eliminate the non-value adding activities in
both internal and shared software projects. As Massaro (2005) argues, having a proper
interorganisational systems and intra-organisational processes lead to maximise the customer
attraction through value delivery. The organisations should be focusing on the reduction of the
corporate costs, operational costs, and processing time to assure that the products or services are
reaching the customers on time. As Boehm and 1i (2007) emphasises, the key aspects of the greater

team work is to empower the individuals in the teams while assuring that the unstructured
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processes do not limit their collaboration and effectiveness towards delivering what they are asked
to do.

To strengthen the human relationship in order to understand the customer needs, organisational
needs and business focuses, a common understanding should be built around the motivated
individuals through a proper methodology (Succi, Wells and Williams, 2002). Numerous
researches, studies and theoretical development have been conducted to understand the produce
lifecycles challenges and their impact to the overall delivery. In addition to that the development
models, practices, frameworks and methodologies have also been studied to measure the success
of application of them in the software development. As Sutherland et al. (2007) say the focus to
understand the right delivery framework to increase the energy and focus by maximising the clarity
and transparency is very low by the researchers in both collocated and distributed setup. Further,
with the rapid evolution allowing the teams to operate at different scales by enforcing non-value
adding rules and regulations makes the overall process chaotic. According to Soundararajan and
Arthur (2009) 41% of the organisations have moved to Agile practices to reduce the complexities
in the hard structured processes. In addition to that 62% of their respondents have said they are
moving to Agile to maximize the return on investment by gearing the software development
practices to keep the customer happy with shorter development cycles. The impact of the structured
versus unstructured delivery processes have been evaluated by Maranzato, Neubert and Herculano
(2012). They have found many impediments due to the process limitations. One key area is the
problems related to the coordination due to the unstructured processes. As they have discussed,
difficulty in finding relevant expertise, large communication network, lack of understanding about
the processes, delay in communication, misinterpretation of tasks due to the communication
barriers and extra coordination requirements due to the management policy lead to the failure of
the project deliveries. As they have found application of the hectic software processes have impacts
on building trust within the team, building their own identity and organising the teams around the
value. As Baiden and Price (2011) say not having a proper framework means no standardisation.
When there are no standards, it is hard to navigate around the maximising the value and teams’
effort becomes obsolete due to the lack of practices in the organisation. A good delivery framework
should be simple, focus on the optimisation of the time, money and resources, increasing the
efficiency and visibility, facilitating m