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Abstract: The paper aims to analyse how the management science literature explains sustainable
coordination and management of Information Technology (IT) outsourcing chains. The IT outsourcing
theories,—that is, transaction cost theory, theory of agency, resource based view, activity based
theory, contractual theory, partnership and alliance theory and stakeholder theory—are applied
as a background to the analysis. A systematic literature review reveals that IT outsourcing is
developed in collaborative networks and chains. There are some mechanisms identified in the
literature for outsourcing chains” management, interchain sustainability, coordination and interchain
activities” cohesion. The complexity of outsourcing relationships presented among outsourcers and
outsourcees stimulate looking for new business models. Furthermore, outsourcing chains research
would benefit from considering strategy-based theoretical discussions, relationship modelling and
project management. The literature survey aims to present outsourcing chains in different aspects,
that is, dynamics and agility, communication in chains, compensation and compliance, contracting,
stakeholders, decision making models, governance problems, integration, performance measurement,
project management and strategy development. This paper intends to emphasize that interchain
coordination can be improved by enterprise architecture modelling as well as by the application of
blockchain economy.

Keywords: information technology outsourcing; transaction cost theory; resource based view;
collaborative networks; vertical software development; supply chain; relationship management;
blockchain economy

1. Introduction

Mostly, literature reviews are presented at the beginning of empirical research and to support
a practical development of any solution. In conference or journals papers, the main purpose is
to build a context for the further research problem definition. As such, the literature review is to
ensure in-depth and comprehensive description of the earlier research works. Therefore, in this
paper, it would be necessary to start with the presentation of practical problems as well as the
theoretical background of the discussed concepts, for example, multisourcing, outsourcing chain,
vertical outsourcing or collaborative networks. In this paper, management science systematic literature
review is to focus on evidence-based practices to develop competencies for support of management of
relations among outsourcers and outsourcees in supply chains, assuming that sometimes outsourcer
can be an outsourcee, as they have a net of subcontractors, who also have their own subcontractors.

The objectives of the paper include:

e reviewing and clarifying the terminology describing different forms of outsourcing, offshoring
and production fragmentation;
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e identification of literature sources on relationship management and coordination in outsourcing chain;
e showing theories and models of cooperative IT sourcing at the business ecosystem level.

Empirical evidence and academicians’ works suggest that the relationships among companies
in the IT outsourcing chains are constantly evolving and nowadays particular business unit does not
cooperate with only one outsourcer but with more than one in different constellations, that is, networks,
chains. That sentence is the main thesis of this paper. The IT outsourcing literature review is argued to
be based on theories of strategic management to emphasize risks and benefits of outsourcing services.
Presented hereunder theories explain the IT outsourcing. The main and general research question
(RQ) is formulated as follows: How does the management science literature explain cooperative IT
outsourcing chains? Some additional questions are proposed, that is,

RQ1 What is the nature of changeability of supply chains? (ch. 4.2)

RQ2 What are communication systems and mechanisms in outsourcing chains? (ch. 4.3)

RQ3 How are business compensation and compliance modelled in outsourcing chain? (ch. 4.4)
RQ4 What is the nature of contracting services in outsourcing chains? (ch. 4.5)

RQ5 What is the nature of relationships among stakeholders in outsourcing chains? (ch. 4.6)
RQ6 What are decision making models applied for outsourcing chain management? (ch. 4.7)
RQ7 What are governance approaches implemented for outsourcing chain management? (ch. 4.8)
RQ8 How is integration realized in outsourcing chains? (ch. 4.9)

RQ9 How is outsourcing chain performance measured? (ch. 4.10)

RQ10Is project management approach suitable for outsourcing chain management? (ch. 4.11)
RQ11How is strategy management aimed at outsourcing chain enhancement? (ch. 4.12)

Therefore, the structure of the paper is following. At first, different forms of IT sourcing are
discussed basing on the last 20 years references. Next, theories of outsourcing are presented taking
into account their value for outsourcing stakeholders’ relationship management. Third part covers
essential literature review taking into account the research questions RQ1-RQ11. The literature review
conclusions inspire to looking for mechanisms to ensure interchain sustainable coordination. Therefore,
the proposal of blockchain economy solution is considered. The basic analysis of risks and benefits is
presented, followed by a discussion of the findings. Finally, conclusions are drawn, with implications
for management practice as well as for further academic research.

2. IT Outsourcing Conceptualization

The first announcement about outsourcing concerned Eastman Kodak in 1988, when they
outsourced information systems to IBM, DEC and Businessland [1] and IBM was announced as
the IT service outsourcer. Probably, the idea of hollow corporation was developed earlier but
rapid development of distributed information systems and personal computers in 1980s encouraged
companies to IT outsourcing. Since that time, IT outsourcing has developed in each business
organization in its idiosyncratic way. The hollow corporation is defined as business organization
that designs and distributes but it does not produce anything [2]. It is a firm wherein production
of all goods and services is outsourced to suppliers with the only remaining corporate functions of
planning, coordination and administration. In this paper, outsourcing is defined as the practice of
subcontracting service and manufacturing works to external business units. It is identified as the
procurement of services and products from an outside supplier or producer in order to reduce costs,
to delegate noncore operations to another business unit, to another country, either by hiring local
subcontractors or building a facility in a region, where labour cost is lower [3]. Oshri et al. [4] defined
outsourcing as contracting with a third service provider for management and completion of a certain
amount of work, for a specified length of time, cost and level of service. The third service provider
activities are realized in different ways. For example, the centralized shared services are determined
by cost reduction that may be achieved when individually provided services are consolidated and
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when multiple business units within a firm provide similar types of services. In this case synergies
may be realized by means of standardization and consolidation. The cost decrease can be achieved by
high economies of scale. Plugge et al. [5] argue that, in this situation, the internal business demands to
customize services are often neglected and if internal business departments feel less served, this might
affect their perception of the provided performance of the services. Outsourced shared services are
realized by an external service provider who will be responsible for the service delivery. Companies
make such decisions, because of the absence of firm specific capabilities that are required to provide
services. This service delivery way is seen as an alternative for the centralized service delivery mode
and in this case an external service provider may provide the centralized outsourced services. The
advantage of this approach is that external service results are expected to be more quality-oriented
than in-house delivery. The next service delivery mode, that is, the collaborative shared service
means that organization provides services to both internal departments and other firms [5]. According
to the proponents of this approach, some capabilities can only be developed over periods of time.
So, for example standardization of business processes and quality improvement can be achieved in the
long term. This option will not focus on the ultimate form of cost reduction. Cost may be increased as
a result of the increase of diversification drive by heterogeneous clients’ needs. As multiple business
organizations are involved in this type of agreements, it is important to understand the dependencies
in collaborative shared services as boundaries of individual firms may shift. The decentralized shared
services delivery approach is perceived as an opposite strategy to the centralized shared services.
When a company is characterized as a heterogeneous organization, business units may have different
preferences. Firms choose this form of service delivery to meet the idiosyncratic business needs of
internal departments and to have a significant degree of flexibility.

For some academicians, for years placing the IT outsourcing in management science was not
acceptable. They argued that IT outsourcing can be considered as a business decision model but
its consequences belong to finance and economics. For example, strategic outsourcing requires a
fundamental decision to reposition the business through a large-scale change programme. There
is always a need to specify the reasons for outsourcing, that is, cost reduction, consolidation of
data centres, return to core competencies, facilitation of mergers and acquisitions, opportunity to
develop start-ups, devolution of organizational structures, usage of IT benchmarking, new IT access,
negotiation of a comprehensive software licenses, risk sharing opportunity and global diffusion of
knowledge [1]. However, beyond that there are also some risks and misinterpretations of positive
views of outsourcing. For example, there is an illusory confidence that outsourcing vendors work
more efficiently than internal teams as well as that outsourcing allows for more flexible contracts and
flexibility in keeping good relations. Therefore, there is a suggestion to always compare outsourcing
options, to assess the IT providers and their offers, to align IT strategy with business strategy and to
accept IT services as commodities.

Taking into account the outsourcing span, the classification of outsourcing options covers total
outsourcing, selective outsourcing and business processes outsourcing [6] but in the aspect of number of
vendors there are single vendor cooperation and multisourcing. In a single outsourcer case, one vendor
is responsible for the effort and for ensuring that tasks will be executed on time and according to the
agreement. Relying on one service provider, the business organization is exposed to the total risk in case
of service provider failure. Multisourcing involves breaking up the project into several components that
are handled by multiple independent vendors. This option is usually applied in the total outsourcing
project. Multisourcing may require much more competitive bids from multiple vendors than from a
single provider. Multisourcing, which implies combining IT and business services can be considered
and appears to be the long-term dominant trend in global sourcing. In multisourcing, a company
considers its business processes as a portfolio of activities. In such cases, production fragmentation
can be analysed. It is understood as a division of production processes into separate components that
are made by different companies, even located in more than one country. In such production chains,
business units are associated with each other by various types of contracts. Therefore, considering
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vertical outsourcing strategy or outsourcing chain, each company belonging to that chain is assumed
to be both an outsourcer for companies located downstream in the production chain and an outsourcee
for companies located upstream in the production chain.

The benefits of multisourcing include the increased competition among suppliers in terms of
price, quality and degree of innovation, the reduction of operational risk and dependency and the
reduction of strategic risk, because of its split between different suppliers. In this paper, multisourcing
is considered as a challenge for cooperation between one outsourcee and a set of outsourcers. Special
governance is required, which would refer to the processes and the structures that ensure the alignment
of strategies and objectives of all the parties involved. For multisourcing, a lot of outsourcing centres
are growing up to acquire skilled personnel and to enter new markets. Key emerging markets in
South East Asia, Latin America and Eastern Europe are becoming interesting in terms of IT industry
experience, quality certification and personnel competencies. Hirschheim and Dibbern [7] have
noticed that IT outsourcing has transformed from sole-sourcing and total sourcing arrangements for
provision of IT services into complex arrangements involving multiple vendors and many clients.
Collaboration between partners is challenging as they have to develop and manage IT services on the
same operational level, accepting the same standards, sharing the risks and benefits. Therefore, Social
Exchange Theory seems to be suitable to support the understanding of the complexity of collaboration
within a multisourcing deal [8]. The result of such a compromise is an improvement of the operational
performance of IT services. The cooperation in outsourcing chain is really a challenge because of the
associated risks and uncertainties [9], which are specified as follows:

e  uncertainty of cost reduction in the current supply chain via collaboration;

e uncertainty of suitable monitoring of performance in achieving the collaborative goals;
e uncertainty of alignment of business structures of outsourcing chain partners;

e  lack of time reduction in outsourcing collaboration;

e lack of interoperability of outsourcing nodes” information systems;

e lack of data accessibility, risks of outsourcing chain and IT investment collapse.

Nowadays, IT outsourcing takes many different forms (Figure 1). Outsourcing now covers
significant partnerships and alliances. It is named co-sourcing, signifying that all stakeholders share
risks and rewards and internal employees are insourcers, while external companies take part as
outsourcers in these alliances. Collaboration in a sourcing context is accepted as working together and
sharing risks to achieve high performance. A shared service centre is the business unit responsible
for operational tasks such as accounting, human resources, IT, legal compliance, purchasing, security,
transport and logistics [10]. Co-sourcing as another form of strategic sourcing refers to service that is
performed jointly by internal staff and suppliers [11]. Benefits of this approach include the availability
of external staff for project work, access to technical expertise and critical knowledge, which are not
available internally within the outsourcee firm. Crowdsourcing is already known as a special mode
of multisourcing. Crowdsourcing is recognized as a sociotechnical system providing informational
products and services for internal and external customers by harnessing the large communities of
people via the Web [12]. A crowdsourcing process relies fundamentally on free contributions from the
crowd and crowdsourcee calls for participation in a particular venture. The group of contributors is
usually unrestricted in response to this call. Individuals provide their competences and capabilities
to respectively realize the requested tasks. The individuals interested in these tasks may come from
different backgrounds, so in general they together ensure a high internal diversity of the crowd. In this
way, each crowd is unique as well as the venture supported by the crowd is also idiosyncratic and
realized occasionally. Sooner or later such an activity is formalized, so the regular multisourcing is
realized or otherwise the crowdsourcing is discontinued. The term “crowdsourcing” was coined by
Jeff Howe [13]. Thanks to the collaborative nature of Web 2.0, crowdsourcing allows a person, an
institution or a company to benefit from the work, ideas or wisdom of the Internet people, because
each crowd is formed by volunteers. Large scale complex software systems are noticed to be developed
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through crowdsourcing [14]. Crowdsourcing practices in the domain of software development are
perceived to be aligned with agile methods, service-oriented computing as well as with the traditional
waterfall model. Wu et al. [15] argue that software crowdsourcing has become an emergent paradigm
in software ecosystems. They developed a framework including a game-theoretical model for peer
reviewed software production in crowdsourcing [15].

Customer (C) Customers (C) Customer (C)
c cllc]lc]le
g S S S S S
Single Customer Single Vendor Crowdsourcing Multisourcing
Single Supplier (S) Supplying Multiple Single Customer Multiple Vendor
Customer (C) Customer (C)
C C Customer (C)
/I\ 4\ C Insourcer
/‘\ 5 5 5 S
S Cosourcing
Shared Services (SS)
Vertical Outsourcing
Outsourcing Chain

Figure 1. Cooperative sourcing models.

Outsourcing chain is defined as an example of value chain or supply chain. It is an industrialized
way of spreading risk rather than leaving risk focused in one place. The risk is shared among
outsourcing chain partners and in a similar way trust is dispersed from one to another business partner.
According to Glushko, and McGrath [16] the company’s supply chain is a network of relationships,
communication patterns and distribution capabilities to provide raw materials, components, products
or services, which are produced by bringing together different business units. The success of a
supply chain seems to depend on the integration of business units, which are the chain links
and which collaborate. Other important factors cover the competences to establish the long term
relationships among partners, the proficiency of flows of products or tasks in the chain, capabilities
of information systems, standardization of communication in business processes and workflows and
mutual commitment, responsibility and trust [17]. Baraniecka [18] emphasized the barriers of a supply
chain process integration:

e low transparency of the activities in supply chains, which leads to a lack of confidence
and commitment;

e considerable differences and discrepancies in the companies’ competences;
e lack of rational distribution of work;

e lack of risk management processes;

e lack or inability to evaluate cooperation benefits in the supply chain;

e inability to centralize decision making or rather the lack of control of decentralized activities in
the value chain.
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According to Brown [19] supply chain perspective is relevant and useful way to develop and
manage global software enterprises. The focus on a multivendor software supply chain is a rational
way to deliver business software. Outsourcing chain can be used to create competition, drive down
costs and improve the quality of delivered systems. So, the business software delivery is characterized
as an integrated value chain. While individual separate activities in the supply chain are important,
the holistic view of the process suggests considering supply chain integration as a determining factor
in management. Brown [19] has noticed some weaknesses of supply chain implementation. There is a
risk of failure to deliver products and services on time, with quality and according to the specification.
In traditional outsourcing, negotiation, execution and enforcement of the required tasks were realized
in cooperation with one partner but in an outsourcing chain the responsibility is transferred from one
to another node in the chain. Therefore, the control of realized tasks is not as easy, even if multiple
partnerships rely on mutual trust, respect and open communication. If one node from the chain is
going out of business, other organizations must ensure the realization of its tasks. The outsourcee must
look for a substitute of that node and quickly insert the lacking link into the chain. Sometimes, partners
in an outsourcing chain may have different goals and different needs. They become competitors to one
another or just behave opportunistically because of lack of centralized control. Because of the dynamics
of market economy, suppliers are often under pressure from many clients to enhance the currently
provided services. Requests that are too difficult for them may discourage them from staying in the
chain. In a cooperative outsourcing chain there are many opportunities of intellectual property theft.
Lack of appropriate contract and regulations and lack of control are risks of outsourcing chain failure.
Outsourcing chain business partners may have different motivations and cultures. They are working
in different business contexts, so misunderstandings and breaks in communication make the flow of
works more difficult. In an IT environment, particularly in the Internet environment, coordination
as a service (CaaS) is proposed as a solution just to integrate and coordinate internal and external IT
services. According to Van Hillegersberg et al. [20], CaaS should encapsulate both organizational and
technical complexity of service sourcing and integration.

Many business information systems involve business collaboration like supply chains, electronic
markets, virtual enterprises and vertical outsourcing (i.e., outsourcing chain). However, the central
concept of the multi-party collaboration is still a model of bilateral cooperation. In some cases,
chain relationships between multiple stakeholders are broken down into a number of bilateral
business transactions but in complex multi-party collaborations, this conversion results in a loss
of certain information [21]. Cross-culture communication is a critical success factor in offshore
vertical outsourcing. There are many difficulties in understanding the other partner’s point of view,
language, habits, intensions and beliefs. Culture shapes how the problems are understood and
approached. Successfully, culture is not taken for granted but it is continuously reconstructed in
business communication processes. Multisourcing still requires a set of managerial capabilities to
cope with many problems, such as task complexity, task interdependency, workflow integration and
knowledge management in multicultural communities. Bapna et al. [22] argue that in multisourcing
a task, interdependency is defined as the degree to which the outputs of different stakeholders
affect each other. However, lack of visibility of a vendor’s contribution toward the fulfilment of the
interdependent task may be difficult to evaluate. Therefore, this paper aims to present the results
of literature review on outsourcing performance implications arising from task interdependency in
multisourcing environments. That task interdependency creates certain challenges associated with the
measurability of individual outsourcer’s performance. In a multisourcing arrangement, outsourcer
and outsourcee need to develop a jointly acceptable set of coordination mechanisms with respect to
joint goals. The central control and centralization of decision making for outsourcers’ management
seems to be more comfortable for multisourcing optimization. However, decentralization of decision
making in an outsourcing chain is more realistic and leads to the necessity of achieving a compromise.

Taking into account an opportunity that outsourcer can be found in another country (i.e., IT
offshoring), the additional option of outsourcing has been developed. IT offshoring strategy is aimed at
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lowering operational cost. However, beyond that offshoring is becoming part of a larger environment
of competition. Offshoring organizations are expected to be speedier and more agile due to the large
and motivated supply of labour. The typical example of such behaviour concerns young software
engineers, who are hungry for success [23]. They argue that offshoring stimulates the formation
of two industry configurations, namely networks and outsourcing chains. Offshoring supports the
creation of global networks of software development activities, which are similar to the well-known
network structure of the Internet. Each node is connected to many others to create a network of
collaborating teams, as it is in the case of an EDA project, which includes the network collaboration
between Mexico, Australia, Egypt and Brazil. So, the software development industry resembles a
global supply chain of producers and each industry node has to be responsible for adding value as the
software is developed and passed in the value chain, according to its software development life cycle.
Offshoring can be realized as netsourcing, which is the practice of getting access to centrally managed
business applications over the global networks. Particularly, it covers facilities in Internet, named
everything as a service (XaaS), which form an alternative delivery channel for business applications
and IT services.

3. IT Outsourcing Theories

Theoretical fundamentals of IT outsourcing have been developed and verified by practice for the
last 20 years. Kovasznai and Wilcocks [24] discussed and summarized many theoretical threads having
impact on IT outsourcing development. So, IT outsourcing research works are based on theories
from the field of economics (e.g., contracting theory, agency theory, transaction cost theory), strategy
management (e.g., theory of resource dependency, firm strategy, resource- based theory), sociology (e.g.,
social exchange theory, institutionalism, theory of social capital, power theory, innovation diffusion
and social cognition) or system approach (e.g., general systems theory, system dynamics, modular
systems theory).

According to agency theory or principal agency theory, agents are perceived as having distinct
and different from the principal’s interests, which they pursue as rational individuals maximizing
their benefits. The principal’s (i.e., buyer) task is to anticipate the rational response of agents and
to design a set of incentives such as the agents (i.e., outsourcers) find in their own interests to take
the best possible set of actions (from the principal’s perspective) [25]. Agency theory concerns the
important issues of designing efficient contractors’ agreements, which are significant because of moral
hazard, opportunism and imperfect commitment. Contract is an essential part of outsourcing relations,
also because of the lack of full control of agent behaviour and because outsourcers can blame poor
performance on circumstances beyond their control. Cognitive dissonance theory is applied to justify
the discrepancies between outsourcer’s and outsourcee’s expectations [26,27]. Theoretical constructs
of transaction cost theory (TCT) concern transaction and production costs [28]. Transaction costs are
determined by the frequency of transactions, asset specificity, opportunism, asymmetry of information
(i.e., information impactedness), number of vendors, bounded rationality in decision making, contract
negotiation and uncertainty. Uncertainty increases the transaction costs but trust is developed to
decrease these costs. According to TCT, the question of external or internal provision of services is
decided on the basis of cost comparison. The higher the degree of IT assets’ specificity, the riskier the IT
outsourcing and more controllable it should be. In TCT, the dominant risk is derived from information
asymmetry between the outsourcee and the outsourcer. There is an inherent inability to monitor the
partner’s behaviours and situations, which allow one party to behave opportunistically during the
period of the partnership. Tho [29] argues that risk depends on governance, uncertainty, competitive
environment and organizational connections. TCT is valuable for IT outsourcing explanations because
the basic sourcing model will be the transaction model, further changed into a relationship model and
later into an investment-based strategic model and finally into a strategic alliance. The purpose of a
relationship model is to structure partner relationships that are created in business environment and
that increase value for both the outsourcer and the outsourcee.
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Nash theory of game is a propose of approach to coordinating outsourcers with outsourcees [30].
Originally it was perceived by Nash as a win-to-loose game but later the principle of value sharing
was implemented. Nowadays, it is accepted as a win-to-win game, instead of win-to-loose. So, both
outsourcers and outsourcees are able to maximize their benefits in a collaboration. The win-to-win
approach highly rewards suppliers for reducing costs. That model is developed for highly collaborative
business relationships. In that model, outsourcers are stimulated to make investments to help clients
achieve strategic business outcomes.

IT outsourcing is assumed to support the diffusion of innovations. Particularly, it creates
opportunities to develop innovations on the market through strategic procurement. By investing in
an equity partnership, companies can participate in emerging markets. Diffusion of innovations is
beneficial for co-sourcing stakeholders. Companies co-develop and share the cost of innovations and
address regulatory requirements that affect them all. IT offshoring is a way to support innovations in
the process when the less developed country’s research staff is contracting for on-demand knowledge
and innovative software tools and they work in research in highly developed countries.

According to Lacity and Hirschheim [31] TCT as well as political power models assume that people
within companies band together to compete against other companies for resources. Classification of
the relationships between the interests, conflicts and power of individuals or political coalitions within
the firm is at the core of power theory. According to Dibbern and Heinzl [32] power is the potential of
a party to influence the behaviour of another party. So, in the context of IT outsourcing, the greater the
relative power of the IT department within a firm, the more likely is that co-sourced IT services will be
duly substantiated and properly controlled.

Beyond that, IT outsourcing is strongly based on organizational resource theories which are
further differentiated as follows [33,34]:

e resource-based theory of the firm, including identification of inherent characteristics of
business processes;

e resource-dependence theory, covering relational characteristics of IT outsourcing relationships;

e knowledge-based view of the firm, focusing on the identification of business analysis and
software artefacts;

e theory of core competences, according to which all IT services that are peripheral for the firm
should be outsourced;

e  contractual theory arguing that only IT services for which the same contractual behaviour for
vendor and buyer can be ensured, should be outsourced;

e  social exchange theory emphasizing that only outsourced can be the IT services where each stakeholder
can follow their own self-interest, when transacting with the other self-interested stakeholder;

e stakeholder theory arguing that in IT outsourcing a balance can be achieved between stakeholders,
who are business managers, IT managers, end users at the client side as well as customer account
managers and key service providers at the vendor side.

Gottschalk [33] argues that according to the resource-based theory, performance differences across
companies can be attributed to the variance in the firms’ resources and capabilities. Idiosyncratic
resources that are valuable, unique and difficult to imitate can provide the basis for competitive
advantages and positive returns. Such resources are usually managed internally as critical for business
strategy realization and never outsourced. While resource-based theory focuses on the company’s
resources, activity-based theory perceives the business as a bundle of activities critical for business
strategy realization. These activities are ordered in a value chain or network. Porter’s value chain model
covering primary and secondary business functions specification is considered helpful in making
decision on which functions should be outsourced [35]. Similar to Porter’s model the cloud value chain
reference model was developed by Mohammed et al. [36]. The model breaks IT services down into
three main virtual layers. Links between layers or interdependent services can take horizontal, vertical
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and diagonal paths. Basing on the Porter value chain model the following activities are specified in the
cloud value chain model:

e primary services layer covering core infrastructure services;

e  cloud-oriented support service layer including all activities developed to support and enable the
cloud in real world business ecosystems;

e  business-oriented support service layer covering all nontechnical business services.

The company’s top management question is which of the cloud computing value chain services
should be outsourced and which stay insourced. The value chain concept has a significant impact on
outsourcing relationship development as well as an integration of outsourcing partners in vertical
chains. Perhaps, customized business application and web portals for small and medium enterprises
(SMEs) do not have complex life cycle but the enterprise resource planning (ERP) systems are provided
by software dealers and many different stakeholders, who are involved in the development and
implementation processes. Frutiger et al. [37] proposed a solution named Open Platform Outsourcing
Ecosystem, which members are outsourcing value chain links. Authors argue that whereas the concept
of supply chain focuses on efficient transfer of materials to manufacturer, the software development
value chain emphasizes considering linked firms in terms of the value they add to the final software
product. Integration is needed to ensure that the components work together.

4. Literature Survey on IT Outsourcing Chain

Systematic literature review (SLR) is a research method used to aggregate evidence from
repositories of publications. It concerns clearly formulated questions and uses systematic and explicit
criteria to identify publications, select publications relevant to the prespecified questions, analyse the
data included in the relevant publications abstracts and full texts. The SLR method is to bring the high
level of rigor to reviewing research evidence. The applied procedure was based on recommendations
presented in References [38,39]. Systematic literature review is assumed to be a formal iterative
approach for analysis of the past experience to prepare the future decisions. It requires locating,
selecting, exploring and reporting. It provides a means for practitioners to use the evidence provided
by previous research to inform their decisions. For theoretical background, a systematic literature
review can be conducted in the areas of Information Systems, system management, chain management,
distributed systems studies, relevant to the problem of coordination and evaluation of distributed
systems’ coordination. An overall search is carried out on Web of Science, Science Direct, AlSeLibrary,
Scopus, Sage Journals, Google Scholar and IEEE Xplore databases, considering the period from 2009 to
2019. In this research, the top journals on information systems (i.e., Information Systems Research, MIS
Quarterly, Journal of Association of Information Systems, Journal Management Information Systems,
Journal Strategic Information Systems, European Journal of Information Systems and Information
Systems Journal) were reviewed. The research field covered three overlapping topics (Figure 2).

IT Outsourcing

Vertical
Software Supply Chain
Development

Figure 2. Information technology (IT) outsourcing chain research area.
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Preliminary search query was done using combinations of AND and OR between the terms in
each row:

e  primary terms: searched in metadata: IT outsourcing, sourcing, vertical outsourcing, outsourcing
chain, IT outsourcing blockchain, multi-sourcing

e secondary terms: searched in topic, title, abstract and keywords, depending of data source: supply
chain, relation changeability, communication, compensation and compliances in outsourcing,
contracting, stakeholder, decision making, governance, integration, performance measurement,
project management in outsourcing and strategic considerations of outsourcing,

e tertiary terms: searched in topic and in title/abstract/keywords: vertical software development,
vertical integration, vertical cooperation, distributed systems

e  conceptual terms: model, theory, survey, case study, field study, review.

Taking into account the presented above theories, the paper aims to answer questions on IT
outsourcing chain management, on institutional mechanisms that support business partner relationship
development, on creating value and avoiding failures. In an IT outsourcing chain, it is crucial to
communicate with all the involved stakeholders. Omitting at least one of them can result in an
outsourcing failures. Beyond comprehensive communication, the win-to-win strategy and change
management are critical. There is a significant need of visibility over the data, that is, who is spending
what and who is working with or for whom. This transparency seems to be important in the aspect of
controlling the outsourcing chain. That lack of transparency prevents chain optimization. Outsourcers
and outsourcees are less willing to cooperate with business partners who do not have purchasing
contracts, nor the policies and procedures. The risk of being dependent on a single provider can
be mitigated by assuming in contract the cooperation with strictly one vendor. Multiple providers
cooperation can make outsourcing more difficult. Tyrvainen [40] has done some research on vertical
software industry development, according to which, vertical software industry covers primary and
secondary software producing organizations. Numerous vendors may cooperate vertically as well
as horizontally in multiple network constellations, which ensure a large market for them. The main
research method consists of the following steps:

e The key sources identification. The preliminary literature reviews are done using Thomson
Reuters Web of Science (WoS) as the primary search tool. Then the main results are identified for
discussion, so further queries to the most significant journals are formulated;

e  The content analysis was supplemented by the Scopus literature search engine. The fundamental
reviews are done using the following tools: AIS (Association of Information Systems) eLibrary,
Google Scholar, IEEEXplore Digital Library, Sage journals, ScienceDirect.com and Scopus;

e  After deduplication, the results are supplemented by literature analysis focusing on IT outsourcing
management. Eventually, some web sites are added to ensure sufficient background on the specific
research in IT outsourcing domain;

e  The literature sources and definitions of popular topics allow to identify the review questions.
Many items refer to the IT outsourcing, sourcing, offshoring, multisourcing, resource-based theory,
activity-based theory, TCT, outsourcing chain, outsourcing blockchain and strategic alliance.
The selection of search items requires significant analysis;

e In-depth searches relying on content analysis and citations to capture a full picture of the
discussion on the IT outsourcing chain and on its relationship management mechanisms;

e Validation of the completeness of the literature set;

e  Structuring the knowledge reviewing results;

e Presentation of key findings and implications for practice;

e Concluding and final evaluation of presented approaches.

As mentioned above, relationship management in IT outsourcing chain is an important issue,
because it is to ensure consistency in terms of outsourcing objectives and business objectives.
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Relationship management is developed to ensure coordination of activities of outsourcers and
outsourcees, ensure adherence to standardized outsourcing methods and processes, to avoid
redundancies in activities and to manage risks and quality [6]. The outsourcing chain relationship
management can have an impact on social capital development through strengthening cultural
understanding by visiting the supplier and other stakeholders and by classification of goals and
communication. For each reviewed publication the following characteristics were defined to answer
the question of which mechanisms support the IT outsourcing chain in a business group: authors, title,
source, year of publication, research questions, theories underlying the realized research, research
tools and methodologies, study design and findings. The publications” analysis has covered the last
10 years. The identified research methods were as follows:

e stakeholder opinions’ survey;

e research articles including data collection via questionnaires;

e literature survey to identify critical issues in outsourcing chain management;

e focus group discussions exploring a specific set of issues;

e case study covering analysis of a single site or a few sites over a certain period of time.

The case studies usually involved in-depth analysis and description of a phenomenon and they
were realized according to Yin [41]. In general, this paper presents the state of the art research papers
in management science. Table 1 covers searching results for “IT outsourcing chain” phrase.

Table 1. IT outsourcing chain publications in 2009-2019.

Journal 2019 2018 2017 2016 2015 2014 2013 2012 2011 2010 2009
WoS 13 56 55 71 58 60 43 46 43 51 38

AIS eLibrary 41 437 533 560 533 521 571 554 507 491 445

Google Scholar 2970 20,500 21,000 21,200 21,100 22,000 21,100 19,800 18,400 17,400 16,200

IEEE Xplore 1 6 5 9 6 10 6 17 17 32 22
SAGE journals 88 342 266 274 283 259 265 234 241 252 232
Science Direct 351 903 791 734 794 666 609 583 508 467 536
Scopus 21 71 54 51 68 67 70 61 68 94 66

The numbers of publications in Table 1 are rather incomparable. Google Scholar includes
thousands of publications but some important publications are included in IEEEXplore. Therefore,
in Figure 3, the growth rate values are visualised on a linear chart to show the increase and decrease
in the number of publications over time and according to the mentioned above particular sources.
Assuming that the volume of publications in year “t” is Vi, the growth rate is Vy/Vy. Although
SAGE journals and Google Scholar included thousands of papers on IT outsourcing chain, the growth
rates presented in Figure 3 revealed that AIS eLibrary, ScienceDirect.com, Google Scholar, Scopus and
SAGE journals published yearly similar numbers of papers on IT outsourcing chain unlike WoS and
IEEEXplore. Next, 146 publications were chosen as suitable for further considerations. The papers
covering other outsourcing issues were excluded as not suitable.



Sustainability 2019, 11, 1460 12 of 28

1.8

e \\OS

= A|S eLibrary

Google Scholar

= |EEE Xplore

== SAGE journals

Science Direct

Scopus

Figure 3. Growth rate of publications on IT outsourcing chain.

4.1. Introduction to Results” Analysis

The content of the selected papers was reviewed and although the criterion was set, the analysed

articles emphasized a lot of other issues connected with that keyword. The reviewed papers analysis
was carried out by reading the articles and finding references to specific constructs, which were as

follows:

flexibility, agility and dynamics of relationships in IT outsourcing chain;

communication in IT outsourcing chains, as well as in the supply chain and in the value chain
and information sharing among business units;

compensation scheme and guardian model in IT outsourcing chain and their value for partner
relationship management;

compliance management, application of contingency theory as well as conflict resolutions methods
to ensure internal consistency among business partners in outsourcing chains;

contracting and contract management as a premise of relationship development and management;
culture’s and social issues” impact on business partners relationship management in outsourcing chains;
decision making methods, algorithms for outsourcing relationship modelling and inter-team
coordination support;

application of game theory and event driven flow models as well as multiagent systems and
distributed artificial intelligence for outsourcing chain management;

IT outsourcing governance problems and challenges, economic issues, that is, cost, buyback,
revenue and service quality economic impact;

integration of business partners, services and information in outsourcing chains, usage of
staff experience, blockchain economy and knowledge management to support outsourcing
processes integration;

multisourcing maturity modelling and its value for business partners’ relationships” management;
business partners’ activities specification in IT outsourcing chains and measurement of
operational performance;

project management in IT outsourcing chains and focusing on specific issues in project
management, that is, subcontracting and procurement;

risk management, disaster recovery, security and business continuity planning as multidisciplinary
approaches developed to support IT outsourcing chain management;
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e  outsourcing chain stakeholders’ identification, their roles and responsibilities, crowd as a specific
stakeholder and advantages of stakeholder management;

e Dbusiness strategy management for IT outsourcing chain development and the value of
strategic alliances.

After the analysis, all 146 papers were grouped into 11 categories. Not all the analysed papers are
representative enough for the categories presented below in the subchapters, therefore only the most
valuable 75 papers were included in the Tables 2-12. The sections below summarize different research
approaches towards the specified above concepts.

4.2. Changeability of Business Partners’ Relationship in Outsourcing Chains

The content analysis reveals the dynamics of outsourcing relationships. Monitoring of the
evolution is done by identifying of the roles played by different service providers as well as by
recognizing of the task-knowledge coordination, process alignment, cloud computing implementation
and lean management. Flexibility and agility are accepted as strategic imperatives and they have
implications for the future research and managerial practice (Table 2).

Table 2. Outsourcing chain partners relationships.

No Research Paper Research Results

Monitoring the evolution of the relationships by identifying the roles played by
1 [42] heterogeneous resources and capabilities, isolating mechanisms and
relationship-specific investments.

The commitment is positively affected by the service provider’s task-knowledge
2 [43] coordination, process alignment, process agility and flexibility and the client’s
behaviour control over the service provider.

The Cloud Chain model inspired by lean supply management that enables
3 [44] realization of the digital product lifecycle as value chain in terms of efficiency,
feasibility and security.

4 [45] Studying the characteristics of flexible, agile and lean supply chains.

Lean management is a successful philosophy to pursue continuous improvement

4 . .
> [40] contributes to IT outsourcing.
6 [47] Flexibility to change the extent, nature or scope of the outsourced business services is
strategic imperative in today’s business.
- [48] The interorganizational cooperation moderates the relationship between flexibility

and innovation performance.

4.3. Communication in Outsourcing Chains

Information sharing is considered as a significant component of cooperation in supply
chain management. However, there are problems of information dissemination in outsourcing
chains, because of the disaggregation, misinterpretation and incompleteness of information.
Information sharing considerations are included in transaction cost theory (TCT), contingency
theory, resource-based view, resource dependency theory and social exchange theory. Taking into
account presented in Table 3 papers, supply chain communication systems determine chain business
success. Quality of information (Qol) is currently evaluated for networks and is increased by modern
technology implementation.
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Table 3. Communication significance in outsourcing chains.

No Research Paper Research Results

Effect of supply chain communication system (SCCS) innovation on channel

1 491 capabilities is mediated by interfirm system integration.

5 [50] Information sharing is increased with key dyadic partners representation.
Multi-tier information sharing facilitates higher overall performance.

3 51] Benefits can be realized from creating an e-supply chain, e-corporation and

smartphones crowdsourcing networks.

Increasing the group size of buyers will tend to delay group task completion. Group
4 [52] size and levels’ consideration must be determined carefully. Regular meetings
positively influence the success of an outsourcing deal.

Relationship quality is determined by communication quality, forbearance,
5 [53] interaction structure and service quality as well as by the standardization of system
interface specifications.

4.4. Compensation and Compliances in Outsourcing Chains

Compensation and compliance are essentially based on the firm interdependence theory.
Compensation schemes are assumed to lead to desirable outcomes in multi-sourcing, however,
the problem can be met also in outsourcing chain, where a high task interdependence can arrive.
Agreements and controlling the tasks are proposed as solutions to manage the compensation schemes,
however, Bapna et al. [22] proposed the implementation of the guardian model for controlling
the multi-sourcing arrangements (Table 4). In outsourcing chains, business partners’ requirements’
compliance can be supported by the implementation of several contingency variables, for example,
power, dependency, distance, knowledge resources. However, collaboration in outsourcing chains may
induce bilateral or even multilateral conflicts. Lacity and Willcocks [54] answer the research question
on types of interorganizational conflicts in outsourcing relationships.

Table 4. Business compliance in outsourcing chains.

No  Research Paper Research Results

Service level agreements and hierarchical control reduce interdependency in the
1 [22] multi-sourcing context. The guardian model has an impact on trust among
vendors in a multi-sourcing arrangement.

Trust, formal controls, power, dependency, distance and knowledge resources are
2 [55] considered as contingency variables to manage the multi-tier supply chains and
sub-suppliers.

Recognition of interorganizational conflicts in business system outsourcing

54 ; X ) I . . . .
3 [54] relationships and identification of effective conflict resolution behaviours.

4.5. Contracting as a Premise of Outsourcing Relationships” Development

Vertical outsourcing and multi-sourcing are growing and IT services are provided by multiple
suppliers but not all organizations are getting planned benefits and service quality within
multi-supplier environment.

There is still need to systematically realize research on how to negotiate contracts and how to
develop contract-based relationships. Although there are practices. that is, Information Technology
Infrastructure Library (ITIL), Service Level Agreements (SLA) management, Enterprise Service
Management and Responsible, Accountable, Consulted and Informed (RACI) matrix, the question is
still open and significant proposals are included in Table 5.
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Table 5. Contracts in outsourcing chains.

No Research Paper Research Results

Adaptation for managing business relationships in ICT outsourcing based on the Supply Chain

1 56 .
[56] Operations Reference (SCOR) framework.
5 (57] Contract renewing is to eliminate the effects of asymmetric information and restrain the
enterprise from cheating on the quality cost.
3 58] Trust, commitment, as well as communication and conflict resolution are important factors of

contract management.

The contract duration is associated with structural and positional embeddedness of participants,
4 [59] with the relational embeddedness of the buyer-seller dyad and with the duration of other
contracts of common firms.

5 [60] Contract intermediary supports coordination and service improvement.

Incentive contracts should cover the integration decision as an instrument in the incentive

6 [61] problem solving process.

Control and delegation are considered as two structures in a three-tier supply chain. The contract

7 (621 is to be specified as push contract or pull contract depending on the business case.

4.6. Stakeholder Problems and Challenges in Outsourcing Chains

IT outsourcing practice and research mainly consider the outsourcing phenomena as a generic fulfilment
of the required functions by external parties. However, the relationships involve interorganizational business
units in interorganizational arrangements named service chains or networks, which consist of multiple
specialist parties that collaborate to deliver services. In each outsourcing chain case, the stakeholder teams are
different but some generalization on their characteristics and behaviours can be formulated (Table 6).

Table 6. Stakeholders in outsourcing chains.

No Research Paper Research Results

Knowledge Management can be improved by deployment of sourcing hub, i.e., collaborative

1 3 I
(631 centre constituting.

’ [64] The social exchange relationship management is to be supplemented by cultural issues’
understanding.

3 [65] The study offers understanding of the roles of value co-creation for organizational success in
marketing channels.
Modular IT multi-sourcing arrangements are more partnership-oriented and cooperation

4 [66] dominant approaches to multi-sourcing. Client firms can shape a highly competitive vendor
ecosystem instead of working with only one IT outsourcing vendor, so outsourcing ecosystem
generate a flexible environment.

5 [67] Crowd sourcing distinct roles specified in investigated communities are following collaborators,
contributors, moderators, stars and passive users.

6 [68] In a software application development process, crowd sourcing and crowd testing are preferred
instead of the traditional in-house testing.

7 [69] Managing mission critical applications requires a special approach where building stakeholder
relationships is critical.

8 [70] There is an opportunity to identify different forms of dependencies and dependence structure
changes. Specification of organization boundaries is perceived from a social capital perspective.

9 [71] In outsourcing chains, member profits are determined by the system rather than individual costs.

10 [72] In supply chain, when the assembler is weak, the suppliers join forces as a grand coalition but

when the assembler is powerful the suppliers stay independent.

Intermediaries are to facilitate responsive adaptation of the buyers’ supplier base to their
11 [73] changing needs while simultaneously ensuring that suppliers behave as if they had long-term
sourcing commitments.

Findings reveal that third-party logistics provider (3PL) importance, logistics performance and

12 [74] information sharing are positively related to relationship quality and that relationship’s length.
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4.7. Decision making Models and Outsourcing Relationship Modeling

Global economy and increase of customer expectations in terms of costs and services have an
impact on effective reengineering of outsourcing chains. For customers, it is important to perform
cost-benefit analysis of outsourcing alternatives before making a final decision on an outsource
or insourcee. Therefore, different pragmatic approaches have been developed for option analysis,
simulation and optimization. The formal and semiformal models are supplemented by their practical
verification and application of proposed algorithms. Included in Table 7 papers focus on multi
partner collaboration modelling. However, decision models based on game theory are still popular.
The software agent technology and particularly multiagent system are implemented to support
outsourcing cooperation, negotiation and exchange of transactional information.

Table 7. Decision modelling for outsourcing chain management.

No Research Paper Research Results

Modified imperialist competitive algorithm is proposed for improvement of the quality and

! (73] effectiveness of coordinating the decision-making in outsourcing.
5 176] Framework of multiagent system with corresponding coordination mechanism dedicated to managing
? supply chain networks.

3 [77] Optimal decision making for multi-partner collaboration is included in a multi-trier supply chain.

4 78] The central value chain is modelled as event-driven flow, which is measurable, has defined
stakeholders and meets the demands of current business process model thinking.

5 [79] Game theory is useful for understanding various contexts in outsourcing.

6 [80] Game theoretic model allows the analysis of the role of transfer prices and of the bargaining power of
buyer and supplier.

7 [81] Identification of a class of biform games involving buyers and suppliers is useful for strategy analysis.

4.8. Outsourcing Chain Governance Problems

As the outsourcing of key IT services and business processes becomes popular, the effective
management of the outsourced business functions and prediction of suppliers in the chain are
important. Governance issues concern cost-benefits planning and control. Particularly the coordination
and transaction costs are significant subject as they are emphasized in coordination theory, transaction
cost economics and incomplete contracts theory (Table 8).

Table 8. Outsourcing chain governance problems.

No Research Paper Research Results

Outsourcing to a third-party can be satisfactory only if the external coordinator can ensure low

! [82] knowledge transfer cost along the supply chain.

Investment cost sharing between stakeholders is not enough, rather external financial incentive

2 83 R . R . .
831 mechanisms, such as tax incentives or penalties should be considered.

Price and service quality transparency, fixed price contracts with SLAs, relationships’ flexibility, formal
3 [84] and informal communications, knowledge sharing and trust are Vendor Set components critical for
software development and testing activities.

Application of heuristic algorithm named QoS-Guaranteed Service Function Chain Outsourcing
4 [85] algorithm (QGSO) based on Hidden Markov Model (HMM) is effective for minimization of
operational cost.

If coordination cost is reduced when more information technology is deployed, then the number of
5 [86] suppliers in the buyer’s pool increases substantially and the buyer might choose to make the supplier
contracts less complete.

The matching of buyers’ order profiles to suppliers’ cost structures is the main source of supply chain

6 871 coordination benefits in the many-to-many supply chain.

7 [88] Integrated multi-period model of optimal number of suppliers is applied for prediction and
optimization of supply chains.

3 189] For mitigating opportunism, a singular focus on either contractual or relational mechanism can be

effective under situations of high individualism and collectivism, respectively.
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4.9. Integration Links in Outsourcing Chains

IT outsourcing is posited to unfold complex relationships among business units, that is, outsourcers
and outsourcees. The complex service environments of outsourcing settings entail significant challenges for
customers. They are struggling with management of various providers and integration of interdependent
services. The outsourcing chain internal integration issues are discussed in papers included in Table 9.

Table 9. Integration in outsourcing chains.

No Research Paper Research Results

Presentation of a framework for a collaboration process model for crowd sourcing is to emphasize

9 AT . .

! 501 development phases and activities important in the sourcing process.

2 [91] In multi-sourcing and in vertical outsourcing, companies develop their service integration capabilities.

3 [92] Strategic approach for identification of the advantageous co-creation opportunities for innovation is
based on co-creation design framework application.

4 93] Operations and supply functions pursue parallel paths but they are often not fully integrated within
firms, although, such integration can also reap enormous benefits in terms of business unit capabilities.

5 [94] Supply chain cloud integration through the blockchain technology is expected to offer a cost-effective
business model for interoperable digital supply chains.

6 [95] The blockchain base payment framework is proposed as efficient way for outsourcing services

: management in cloud computing.
7 [96] In outsourcing chain management, establishing of the tribal governance, which emerges from

blockchain technology, is discussed as more effective then rivalry mechanism.

4.10. Performance Measurement for Outsourcing Chain Management

Firms outsource the development and acquisition of information systems needed to improve
business processes. Managers working on outsourcing decisions often struggle to understand
and balance the external Information Technology impact on existing business processes, as well
as on individual stakeholders, for example, end users in an outsourcing chain and on business
strategies of the firms involved. Therefore, research work is needed on methods of evaluating the
performance capabilities of information systems prior to their full implementation as well as during
their exploitation. Different measures and methods to cope with performance evaluation are presented
in papers in Table 10.

Table 10. Performance measurement in outsourcing chains.

No Research Paper Research Results

The multi-sourcing maturity model (MMM) is applicable to a sourcing at a multinational enterprise

! 71 with a federal IT organization.

5 (98] Discussion, evaluation and comparison of effectiveness of different outsourcing service options are
necessary for the appropriate outsourcing decision.

3 [99] Relatively new technologies might contribute to integrating flows in the supply chain and have impact
on operational performance.

4 [100] Interactive use of Management Accounting and Control Systems (MACS) moderates the impact of
some outsourced activities on performance.

5 [101] Findings show that the level of customization and real time information access has a positive impact

on performance outcomes realized by outsourcing chain partners.

Performance measurement and governance have scarcely been covered in the literature and
6 [102] established IT frameworks such as control objectives for information and related technology (COBIT)
provide imprecise approaches for monitoring suppliers.

In multi-sourcing, behaviour of individuals may compensate for the lack of collaboration and the lack

7 (8] of exchange of information between partners.

Performance-based contracting is reshaping service support supply chain, improving product

8 [103] availability and reducing the cost of ownership.
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4.11. Project Management Approach for Outsourcing Chain Management

The gathered experiences on IT outsourcing case studies ensure some recommendations on
structuring the outsourcing relationships. However, the growing trends in IT globalization and
outsourcing provide opportunities to attack the supply chains of critical information systems to
get valuable business information. IT outsourcing chain partners are mutually dependent and that
dependency has been increasing in recent years due to outsourcing globalization and rapid innovation
in IT. The increase of dependency brings some risks and uncertainty. There is also a need to identify
coordination mechanisms, which could help address the uncertainty. Taking into account dimensions,
such as risk, uncertainty, cooperation, relationship structure and business opportunities, the suitable
references can be analysed. As it is presented in Table 11 the project management approach and
mentioned above project dimensions are discussed in literature on outsourcing chains.

Table 11. Project management practices in outsourcing chains.

No Research Paper Research Results

Identification of critical risks and best practices is important for mitigation and avoidance of risks.

! [104] Multidisciplinary approach is required when dealing with global sourcing risks.

5 [105] Struggle with structuring offshore outsourcing relationships requires creation of a dual project
management hierarchy at outsourcer’s and outsourcee’s.

3 [106] Identification of the coordination mechanisms, which help in addressing the uncertainty in
supply chain and in achieving chain coordination, is necessary.

4 [107] Firms are more willing to let their subsystems fail if a joint failure is more likely to occur.

5 [108] IT outsourcers and outsourcees have to determine risk perceptions, risk tolerance and ability to

employ risk-reducing measures.

4.12. Strategy Considerations in Outsourcing Chain Management

The relations of business strategy and evolution of firm structure are investigated in some papers
following Chandler’s opinion that structure follows structure. Nowadays, discussion focuses on
the alignment of business and information technology. These problems concern not only individual
companies but also the whole supply chains, networks and vertical outsourcing chains. Business
organizations outsource their information technology related services to third party vendors for quite
a long time, so there is a necessity to analyse that vendor’s business strategy. Table 12 summarizes the
discussion on strategy management issues in the context of outsourcing and supply chain management.

Table 12. Strategy considerations in outsourcing chain management.

No Research Paper Research Results

1 [109] Strategy alliances improve the supply chains effectiveness.

5 [110] Modification of supply chain strategy is expected to ensure advantage of cloud computing
paradigm.

3 [111] The integrated approach is used to compare the outsourcing processes for the upstream and

downstream supply chain members.

Authors focus on understanding the co-evolution and coexistence of cooperation and competition
4 [112] in the interorganizational collaboration. A larger synergy from a merger does not necessarily
benefit consumers more.

Critical sourcing strategy requires collaborative supplier relationships in order to achieve higher

5 [113] relationships and business outcomes.

In vertical outsourcing chain locations of firms is realized according to the Principle of Minimum

6 [114] Differentiation.

5. Blockchain Economy for IT Outsourcing Chain Management

The realized review of literature inspired further search for a mechanism suitable for IT
outsourcing interchain coordination. This paper is asked what type of regulation can be suitable
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to further stimulate internal sustainability. Having looked at available regulatory tools, the shifting
regulatory perspectives, possible side-effects, outsourcing services interoperability, standardization and
self-regulation, the general feeling is that a fresh approach is required. Taking into account the speed
of technological change, more flexibility is needed in sourcing chain management. The imposition of
renewed and directed regulatory instruments make sense. That does not mean that more regulation is
required. In this paper, a sourcing chain is considered as embedded in business relationships rather
than purely as chains of strictly economic transactions. Attention should be drawn to the role of
institutional norms and technical standards, beyond the narrow economic sphere. In determining how
sourcing chains are governed, there are some crucial variables:

e  high volume and complexity of transactions;

e  ability to codify routine transactions;

e capabilities in transaction variability development, because suppliers are able to meet
buyers’ requirements.

Strategic outsourcing requires nonroutine and nonrecurring tasks but operation, process or
product outsourcing covers routine and programmable tasks. However, for both types, control is
required and defined as a set of mechanisms that is used to motivate outsourcers to achieve desired
project goals. Formal control mechanisms comprise contracting and management techniques that are
experienced by a controller over a controlee in a sourcing chain. Contract as an agreement between two
or more parties involves negotiations and finally stabilizes relations among stakeholders in outsourcing
chain. Contract elements are presented in ArchiMate language (Figure 4). They are basic business
units of analysis, because they are the source from which actions originate. For the strategic and
operational outsourcing, important analytical steps are the identification of the important business
partners and their perceptions on important topics such as the nature of the problem, the desired
solutions and their views on other stakeholders. Therefore, it is important to get the picture of each
partner and the dependency relations, which result from the distribution of resources, power, benefits
and risks between the partners. As it was noticed by Huxham and Beech [115] power has been of
particular interest in research on supply chain relationships. There are asymmetry of information and
imbalance or inequality of power in all interorganizational relations. O. Williamson adds lack of trust
and opportunism as the threats of achieving synergy in outsourcing collaboration.

Managers, who conduct outsourcing contracts, include basic control and service execution
provisions to ensure continuity of service at the appropriate levels, profitability and value adding to
sustain the commercial viability of all involved parties. The outsourcing governance process should
provide the mechanism to balance risk, service demand and provision as well as to increase mutual
trust and reliability. Implementation of outsourcing contract ensures focus on the transformation
journey across the whole business organizations. It requires designing business processes, information,
data and software applications to support outsourcing chain management and control. Basic processes
for controlling cooperation among outsourcers and processes in outsourcing chain management are
presented in ArchiMate language and included in Figure 5.
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Figure 4. IT outsourcing contract stakeholders.

The processes concern management of services provided by all types of vendors (i.e., outsourcers)
to meet enterprise (i.e., outsourcee) requirements. That includes the search and selection of suppliers,
management of relationships, management of contract and reviewing and monitoring outsourcer
performance and supplier ecosystem (including upstream supply chain) for effectiveness and
compliance. Particularly important seems to be risk management, what covers identification and
dealing with risks relating to vendors ability to continually provide secure, efficient and effective service
delivery. Therefore, in this paper, blockchain economy solution is proposed to cope with difficulties of
IT outsourcing chain management. The blockchain economy concern business rules that are coded
in by one of the parties by consensus from all stakeholders. The blockchain software executes coded
business rules whenever the new transaction matches certain conditions. Originally, blockchain is the
formal name of the tracking database underlying the digital currency bitcoin but now the term is used
broadly to refer to any distributed electronic ledger that uses software algorithms to record transactions
with reliability and anonymity [116]. The blockchain system is a self-sustaining, peer-to-peer database
software for managing and monitoring transactions [117]. The system is to protect the network of
stakeholders against domination of the network by any single node. Network or chain participants stay
anonymous. They are identified by pseudonyms. Each transaction in outsourcing chain is processed
just once, in one shared electronic ledger. Outsourcing chain partners use the distributed, verified
by all of them and nearly real-time ledger of transactions for records verification. This central but
distributed ledger of transactions allows auditors and controllers to monitor the flow of financial data
and makes all transactions visible to other partners in outsourcing chain. The blockchain technology
enables verification of outsourcing chain partners” documents such as certificates, licenses, proofs of
records, transactions, processes and events. The technology supports monitoring of movement of
assets such as transferring money from one node to another in outsourcing chain, their asset ownership
registration and management of business partner identities [118]. The blockchain economy is based on
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three solutions, that is, encryption, mutual consensus verification and smart contracts. The blockchain
is an incremental list of records named blocks that are linked together and secured using cryptography.
The blocks are forming a chain, which copies are stored across several peers on a network, so they all
can see the chain and its contents. To add a new block, a node must find a key to a random pattern
generated using cryptography and verify the block itself. Adding a new block is broadcasted to all the
other peers on the network, so they can update their copies of the blockchain [119]. Each block is linked
to the previous one after validation and consensus of all participants. IT outsourcers, that provide
complex support, need well-defined Service Level Agreements (SLAs) to set up clear expectations
and to ensure quality of service and legal protection. So far, SLAs usually were applied for mutual
benefits in bilateral collaboration. Smart contract is computer software that helps companies deal with
complex outsourcing situations in multi-partner chain. Some smart contracts can be very simple, like
putting a timestamp on a transaction while some are more complex and require the formal agreements
of parties beforehand.
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Figure 5. IT outsourcing chain management processes.

The blockchain technology gives rise to a new type of economic system. However, as it is in the
case of new technology, its acceptance is risky, although the technology creates the opportunity to
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reduce opportunism, information asymmetry, insecurity and ambiguity of transactions by providing
transactional disclosure. In the blockchain economy, the outsourcing partner must accept the rules
and software available for all of them. The outsourcee must have the blockchain software to control
the community of outsourcers. The authority and power belong to outsourcee, who is able to invite
and remove outsourcers from the chain, however, under the super-visioning of other nodes in the
blockchain. This technology implementation is questionable in case, when outsourcing partners do
not accept the transparency of their relationships with other partners. Blockchain technology can be
applied in distributed systems for cryptographically capturing and storing a consistent and linear event
log of transactions between networked actors. Therefore, it is applicable for operation and process
outsourcing but for strategic outsourcing based on nonroutine approaches the traditional contracts
are constantly suitable. There are some other questions, for instance on how blockchain applications
can replace intermediary service providers, what in situation when an important outsourcer does
not accept the technology and rejects consensus agreement or how implement blockchain system to
complement current traditional outsourcing collaboration. The negotiation of smart contracts may be
associated with substantial coordination costs to mitigate outsourcing risk.

6. Conclusions

Taking into account the literature survey, an evolution of considerations on IT outsourcing
development and management should be noticed. Although the basic theoretical background, that is,
transaction cost theory, agency theory, game theory, incomplete contracts theory, stakeholder theory,
resource dependency views, activity based theory, has dominated for years almost without change,
the new viewpoint are arriving, particularly because of IT innovativeness. For years, the basic issues
were formulation and management of bilateral agreements and alliances. Currently however, chain
management and vertical outsourcing problems arrived. These problems appeared simultaneously
with the beginning of multi-sourcing and offshoring and particularly with virtual organizations,
cloud computing and Internet economics development. Probably in the future, a lot of research
works will be done because of the necessity to develop new business models for outsourcing
chain management. Literature survey allowed to notice that outsourcing chains’ management is
combined with many other issues, that is, dynamics and agility, communication, compensation and
compliance, contracting, stakeholders, decision making models, governance, integration, performance
measurement, project management and business strategy development. In the literature survey,
146 papers were reviewed, which were published in 2009-2019 years. 50% of that papers were accepted
as significant for IT outsourcing chain studying and the research findings are presented in tables.
Papers on stakeholders’ relationships and behaviours, on governance of chains and on performance
measurement are considered as the most valuable for outsourcing chain management. Only one
paper concerns strictly vertical outsourcing management. Therefore, there is an opportunity and
need to fill the gap and in future work focus on vertical outsourcing management modelling. Since
2015, the blockchain technology has been developed to support financial transaction controlling as
well as supply chain management. IT outsourcing chain is slightly different, however, also here for
operation and process outsourcing that technology is very promising to support internal balance and
sustainability of outsourcing chains.
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