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ABSTRACT

The upstream petroleum industry includes associated service businesses such as
seismic and drilling contractors, service rig operators, engineering firms and various
scientific, technical service and supply companies. These extremely high-tech
activities require the continuous inflow of knowledge and technologies for
reconfiguring and rebuilding capabilities that fit with the continuous changes in the
marketplace for sustaining a competitive advantage. To that end, infrastructures and
policy orientations are required to create a conducive environment for knowledge
transfer (KT) to enhance knowledge capability. This paper aims to explore how
strategic alliances lead to KT that enhances organizational capabilities. We analyze
the case of the National Iranian Oil Company (NIOC) to test the fuzzy Delphi model
(FDM) framework. We develop a conceptual framework establishing the link between
the strategic alliances (SA) and their facilitators for developing the knowledge
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capabilities of upstream oil and gas companies. We tested the proposed model using
FDM to show how international strategic alliances (ISA) in the upstream oil and gas
sector transfer knowledge and have positive effects on developing the NIOC’s
knowledge capability. Positive outcomes include knowledge acquisition from partners,
developing knowledge management techniques and facilitating the implementation of
knowledge-based structure, developing high-tech production and exploration methods,
increasing investment in innovation, and developing human resources and information
technology uses.

Keywords: Knowledge Transfer, Upstream Oil and Gas Sector, International Strategic
Alliances, Emerging Countries

INTRODUCTION

Strategic alliances are considered an effective mechanism for reducing costs and
mitigating risks for partners. They have grown exponentially in recent years,
especially following the financial crises (Karuranga, Asti, Musonera, & Mohiuddin,
2010) and are now a very popular instrument for global market competition. Many of
the world’s largest companies have more than 20% of their assets and more than 30%
of their annual research expenditures under an alliance framework (Ernst & Bamford,
2005). More than 80% of Fortune 1000 CEOs believe that such alliances accounted
for almost 26% of their companies’ revenues in 2007-08 (Kale, Singh, & Bell, 2009).
Recent contextual and environmental changes in the marketplace have created intense
competitions that require rigorous knowledge management for continuous capability
development to achieve a competitive advantage. The formation of an alliance among
firms can enhance knowledge transfer and knowledge absorptive capacity for
organizational capability building. Moreover, the formation of inter-firm alliances is a
global phenomenon in almost all industries in the era of alliance capitalism
(Contractor & Lorange, 2002). Through social interactions between partners, alliances
serve as a platform for knowledge creation and/or learning (Al-Azad, Mohiuddin, &
Rashid, 2010). As partners jointly manage efforts and collaborate, opportunities to
learn from each other naturally arise. Therefore, ISA can be considered as a
mechanism to develop knowledge capital that helps organizations survive in today’s
competitive business atmosphere. The oil and gas industry is the backbone of any
industrialization, yet the market is volatile and needs continuous development of the
capabilities for extracting these resources from increasingly tough terrain, such as
shale gas. Strategic alliances can bring together several firms and create economy of
scale for their capabilities as well as coordinate their complementary capabilities. The
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trade embargo and relative isolation of the National Iranian Oil Company (NIOC)
hinder its ability to benefit from strategic alliances. The current paper thus studies the
possibility of capability development via knowledge transfer through international
strategic alliances (ISAs) between the NIOC and international oil companies (IOCs),
as such ISAs can create a conductive environment for knowledge transfer (KT) and
learning among the contracting partners and lead to movement up the value ladder
(Mohiuddin & Su, 2014).

Despite an increasing amount of literature on KT, few studies address this topic
in the oil and gas industry. These studies focus on the knowledge management
mechanism (Carrillo & Chinowsky, 2006) or one aspect of KT, technology issues,
(Managi et al., 2005), or the role of the knowledge in the industry (Sasson &
Blomgren, 2011). Considering the role of ISAs between NIOC and IOCs, evaluating
the outcomes of KT in the partnership agreements is essential. A framework for
addressing the leverages of KT in enhancing knowledge capabilities can be a valuable
tool for state-owned organizations and policy makers. In this paper, we introduce a
conceptual framework to demonstrate the link among ISAs in the upstream oil and gas
sector and their role in developing knowledge and capability for the partner
companies.

Hence, the objective of the paper is to highlight the link between ISAs and
knowledge transfer as well as the capability development in the oil and gas industry.
In order to provide an experimental study, we focused on NIOC, the second largest oil
and gas company in the world. A corporate strategic alliance between the NIOC and
IOCs has a strong potential for developing the NIOC’s knowledge capability and
enabling it to become competitive in the marketplace.

ISA AND KT IN UPSTREAM OIL AND GASINDUSTRY

Strategic alliances are a type of collaboration among two or more companies that
have the potential to create more value than the associative value of the individual
alliance partner. In ISAs, alliance partners establish a joint agreement through which
they carry out their joint projects with shared resources (Hagedoorn & Sadowski,
1999). Therefore, ISAs are considered a means of value creation. Establishing a
successful network structure in a multicultural context requires assessing different
aspects of strategic alliances. It also involves reviewing the nature of strategic
relationships and forming these international alliances to understand how they create
successful partnerships. Transaction cost theorists argue that the level of
environmental ambiguity on a transaction determines the choice of mergers and
alliances (M&A) versus alliances only. In relatively efficient markets, either M&A or
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alliances are needed, but market imperfections raise the costs of transactions, and
alternatives to market transactions must then be considered (Williamson, 1985).
Resource-based views of the firm (Eisenhardt & Schoonhoven, 1996) assert that
alliances between firms, compared to M&A, can be used as a less expensive and more
elastic mechanism to support cooperation and knowledge transfer. Strategic alliances
allow firms to gain access to complementary factors of production across multiple
business units and firms, thereby leading to production-side synergies, economies of
capacity and improved firm activities (Davis & Thomas, 1993; Mohiuddin & Su,
2013). Dehkordi et al. (2014) studied the technology transfer strategy of the
petrochemical process to Iranian industries and concluded that establishing a joint
venture with an international company with the technological know-how and strong
experience in technology in demand can help companies succeed in their investments.
Grant (2013) reviewed the knowledge management practices in reputed IOCs such as
BP, Royal Dutch Shell, Chevron, ExxonMobil, ConocoPhillips, Halliburton,
Schlumberger, and Paragon Engineering Services and identified two main types of
knowledge management practices: “applications of information and communications
technology to the management of explicit knowledge and the use of person-to-person
knowledge management techniques to facilitate the transfer of tacit knowledge” (p.
93). Grant’s study also mentioned the challenges of transforming tacit into explicit
knowledge and the importance of knowledge management initiatives. With respect to
the benefits of establishing the alliances, companies across various industries have
applied this approach in order to achieve the outstanding outcomes of strategic
alliances. Table 1 shows outcomes of alliances in different industries. These outcomes
can be studied in the context of intellectual capital, learning organizations and
knowledge management.

According to the United Nations Country Readiness Assessment report (2002), a
knowledge-based economy has a very influential technological dynamic force.
Moreover, knowledge—based on information and reinforced by cultural and spiritual
values—has become an independent force and the most critical factor of social,
economic, technological and cultural transformation. Enhanced collaborations among
the firms and countries facilitate knowledge transfer or knowledge exchanges and
further develop the knowledge bases and various applications of existing knowledge
through recombining, reconfiguring and remodeling. Such collaborations can be very
advantageous for firms from emerging countries, such as the NIOC, by integrating
with IOCs’ intellectual pool. Hence, developing human capital, knowledge and know-
how as well as a framework for building knowledge capital can be considered the core
elements of exchanges under an ISA framework.
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Table 1 The strategic Alliances in Different Industries and Outcomes

Studies

Industries

Type of relationship

Outcome

Chew (2006)

Malaysian high-tech
industries

Licensing,
Franchising, Joint
venture, Turnkey
Project, FDI

High rate of
technology transfer

Ernst & Steinhubl
(1997)

Upstream oil and gas
in North America

Alliances

An opportunity to
improve
performance, a way
to build strengths and
leading in market
position

Aigboduwa& Nigerian Oil and Gas  Joint ventures Employment
Oisamoje (2013)  Industry generation and wealth
creation via SME
Baldi (2013) Oil industry in Strategic alliances The opportunity of
Venezuela sharing knowledge
and expertise in
upstream operations
Jegede, Ilori, Oil and Gas Industry ~ Joint ventures, Knowledge Sharing
Sonibare, in Nigeria cooperative and Innovation
Oluwale, & enterprises or new
Siyanbola (2013) limited liability
firms as a solution
for development
Carayannis, Government— Strategic alliances Leveraging
Alexander, & university—industry knowledge, learning,
Ioannidis (2000)  (GUI) R&D and innovation

partnerships in the
US, Germany, and
France

CONCEPTUAL FRAMEWORK

Figure 1 shows the conceptual framework by linking the important approaches of
strategic alliance formation in today’s global economy.

In the following sections, we explain the principal components and relationships
of different items of our conceptual framework.

Appropriate Partner Selection and Effective AgreementPartner selection is an
important decision firms make when forming strategic alliances because the choice of
a partner will drive the general combination of available skills and resources, the
operating policies and procedures, and long-term viability (Geringer, 1991) of an
alliance. Appropriate partner selection could avoid position conflicts and decrease the
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traditional threats involving alliance partners, such as management and coordination
disagreements, instability (Hennart & Larimo, 1998), and incongruent objectives.
Significant numbers of alliances fail as a business strategy even when their popularity
prevails in most business sectors (Lee & Cavusgil, 2006). One of the most often-cited
reasons for this is partners’ incompatibility, leading to alliance failure. Hence, the
choice of the right partner can lead to important competitive benefits. Lee and
Cavusgil (2006) found that the choice of an appropriate partner for strategic alliance is
an important factor affecting alliance performance in the logistics value chain. Finding
the exact partner requires careful screening and can be a time-consuming process. One
of the first and most comprehensive studies of partner selection criteria was conducted
by Geringer (1988). He found that a partner’s culture, past experience, size, and
structure are as important in partner selection as task-related criteria, such as partners’
technical know-how, financial assets, managerial experience, and access to markets.
Based on detailed literature reviews (Das & Teng, 2000; Hafeez, Malak, & Zhang,
2007; Kumar & Malegeant, 2006), two groups of evaluation criteria have been
defined; these authors subsequently used these criteria in each of their proposed
frameworks. The first group of evaluation criteria focuses on the strategic aspects of
collaboration and identifies them as similar values and goals, size, financial stability,
culture, track record, and fit to develop a sustainable relationship. The next group of
evaluation criteria was developed to assess vital aspects of the partner’s business in
four major groups: partners’ technical know-how, partners’ performance, partners’
value, and executive experience.After the partner selection process, the negotiation
and agreement framework is an important step for establishing strategic alliances. The
accountability and responsibility of senior management, the clear definition of
individuals’ roles within the alliance and totally explicit agreement from formation to
termination are considered to demonstrate effective agreement (Devlin & Bleackley,
1988).

Alliance M anagement and Perfor mance

Thus far, most inter-organizational collaboration research has focused on the
revelation or prescription of antecedent factors and parameters that are likely to induce
successful alliances (Child & Faulkner, 1998). Studies exploring the role of
organizational learning and organizational commitments in achieving superior
performance in international alliances are infrequent (Das & Teng, 2000). These
studies have revealed that organizations that exploit learning opportunities and involve
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continuous learning are likely to be more adept at achieving positive performance
outcomes from their partnerships (Gnyavali & Grant, 1997). However, there is
unanimous opinion regarding how we can measure such performance (Glaister &
Buckley, 1999). The establishment of learning and performance in ISA has been
grounded in, and thus emerged from, the extant literature in organizational learning
(Sinkula, 1994), learning orientation (Sinkula, Baker, & Noordewier, 1997),
organizational commitment (Reichers, 1985), the resource-based and social exchange
theories of the firm (Das & Teng, 2000), and the evolutionary perspective on alliance
learning (Iyer, 2002). Emden et al. (2005) argued that learning from previous practices
is an effective way to ease coordination challenges and, thus, is a key factor for
improving a firm’s alliance performance. They also discussed that learning from
experiences 1s an essential factor creating higher performance for the firm by

facilitating inter-firm know-how transfers.

Appropriate partner selection

Knowledge

Intellectual Learning

—_—
capital Organization and know
- how
Knowledge | =

Management

Value based \
International
Strategic Alliance

Effective Management and

development

i Th hes fi
ISA for value creation _ree SPPTOfGiIes.1a Knowledge based economy elements
analyzing the outcomes of ISA

Figure 1: Proposed Conceptual Model

Three Principal Outcomes of | SA

Three basic concepts of a learning organization link to the new paradigm in ISA:
people aspire to expand knowledge and learning (Senge, 1990), the organization
facilitates learning for its members (Pedlar, 1991), and people are involved in sharing
knowledge (Watkins & Marsick, 1992). Table 2 highlights these three approaches in
the strategic alliance context.
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Table 2 Three Outstanding Outcomes of ISA

Three

Source Relationship
approaches
Hussi, 2004; Dealing with uncertainty and complexity
Intellectual Hermans & involved in inter-firm collaborations.
capital Kauranen, 2005
Powell et al, 1996  Forming social networks with external parties
Firms with stronger learning capability are
Kotabe & Swan, thought to be more capable of using th.15
platform to gain tacit benefits, sustain
1995 o .
) competitiveness, and excel in market and
Iéeamlpg , financial performance.
rganization Lane, Salk, & Learning capability is thought to benefit firm
Lyles, 2001 performance.
Kale, Singh, & Learning from partners and the frameworks for
Perlmutter, 2000 knowledge acquisition
Khamseh & Jolly, Knovyledge-based a.C'FlVltleS are at the basis ?f
2008 sustainable competitive advantage in today’s
economy
Kiessling, Richey, Know_ledge management posﬂ:way affgcts
. organizational outcomes of firm innovation,
Meng, & Dabic, .
2009 product  improvement and  employee
improvement
Anand & Khanna, The 1‘0.1? of knowledge. as the? source of
, competitive advantage which clarifies the role
Knowledge 2000; Nielsen, F effecti Fo f
management 7005 of effective management of 1nter-firms

knowledge

Cohen &
Levinthal, 1990;

Lyles & Salk, 1996

Knowledge absorption, which emphasizes the
capacity of organizations for knowledge

transferring

The role of knowledge as the source of

Nielsen (2005); .
( ) competitive advantage which clarifies the role
Anand & Khanna . .
of effective management of inter-firms
(2000)

knowledge

Knowledge Transfer for Knowledge Capabilities

Rich literature addresses the knowledge management process, different types of
knowledge, knowledge creation and transfer through different channels, such as
collaboration links, partnerships and efforts within the organizations (Davenport &
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Prusak, 1998; Nonaka & Takeuchi, 1995; Badaracco, 1991). Two specific types of
knowledge are identified in the literature: tacit knowledge and explicit knowledge.
The mechanisms for the transferral, management and codification of these two types
are different and challenging issues (Nonaka & Takeuchi, 1995). Tacit knowledge is
personal; it is difficult to codify and transfer to others. Meanwhile, explicit knowledge
is what 1s recorded in an organized way, such as manual, procedures or reports
(Hansen et al., 1999). In this study, knowledge refers to both types of knowledge: tacit
knowledge that can be transferred via meetings, teamwork activities and other
interactions between partners and explicit knowledge that refers to systematic
procedures, reports and manuals provided during the project execution of ISAs’ joint
agreement. According to Chen and Huang (2009), innovation creates the motivating
force behind an enterprise’s development and contributes to knowledge. However,
R&D requires enormous amounts of capital; in relation to this, the enterprise also
needs to accept tremendous risks. In order to split up the risk, enterprises endeavour to
remain competitive, either through strategic alliances or through alliances between
different businesses as well as horizontal cooperation and joint R&D, or by stipulating
product standards and means of production (Huang & Chen, 2004, p. 179).
Knowledge transfer studies have long advocated that, through effective knowledge
transfer, the knowledge re-user acquires short-term gains such as (i) reproducing
superior results obtained by the source and (ii) saving time and costs by avoiding
redundant trials and errors (Hansen, 1999). What is implicitly assumed by
“successful” knowledge transfer is that the re-user absorbs the source’s knowledge
during the transfer process and becomes capable of fully utilizing it (Cohen &
Levinthal, 1990). In the context of the NIOC, it has lots to gain from ISAs and can
develop its knowledge capability for competing in competitive and strategic
marketplaces such as the upstream oil and gas industry.

The OECD’s (2002) key policy recommendations concerning the management
and development of knowledge include strengthening economic and social
fundamentals, facilitating the diffusion of ICT, fostering innovation, investing in

vv e

-----

& Daugeliene, 2006), we selected human capital, innovation and technology and
knowledge as the three key elements in knowledge transfer under the ISA framework
between I0Cs and the NIOC.
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APPLICATION OF FUZZY DELPHI METHOD TO PROPOSED
FRAMEWORK

We use the fuzzy Delphi method (FDM) to evaluate the conceptual framework.
The FDM, introduced by Ishikawa et al. (1993), is a combination of traditional Delphi
technique and fuzzy set theory. With respect to the uncertainty about the judgment of
decision makers and the nature of linguistic variables, the fuzzy set theory considers
an appropriate approach for this study. The Delphi technique can be conducted in
writing and does not need face-to-face meetings. It also helps generate consensus or
recognize the deviation of opinions between groups challenging each other. Moreover,
it helps to remain focused on the subject and allows a number of experts to be called
upon to give a broad scope of views (Turoff & Linstone, 2002). The framework was
tested through a Delphi process involving an international panel of more than five
researchers and practitioners. The experts were three faculty members from the
management department at Tehran University as well as two industry experts who are
senior managers in the NIOC and in charge of strategic negotiations with IOCs. The
NIOC’s top managers recommended the experts in this study.The Delphi process
involved two rounds of analysis and assessment by the panel of experts. Each of the
Delphi’s iterations involved answering questions assessing the framework with
respect to the three criteria—clarity, comprehensiveness and completeness—while
incorporating adjustments to address panelists’ comments. The Delphi methodology
used here is similar to that used by Bacon and Fitzgerald (1996) in developing an
information technology framework. A questionnaire was designed to elicit comments
on the framework (i.e., its comprehensiveness, clarity, and completeness). The
questionnaire was pilot tested, and the feedback was used to refine its content. The
final instrument consisted of both open-ended questions for structured elicitation and
Likert-scale items; a 5-point scale (ranging from “not at all good” to “extremely
good”) was used. After collecting evaluators’ opinions, we used a triangular fuzzy
number of each alternate factor given by experts. Hence, for each element of the
conceptual framework, we have a fuzzy number allocated by each expert. We then
calculated the minimum, maximum and average of the five evaluations for each
element. After this step, we defuzzified these numbers using a simple center of gravity
method to defuzzify the fuzzy weight for each element. We then kept those elements
with an evaluation index greater than 3 in the model and deleted those elements with
an evaluation index lower than 3.
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RESULTS AND DISCUSSIONS

In round 1, we confirmed and modified the overall framework of the model and
focused on the meaningfulness of the parameters of the model’s structure. In this
round, some of the experts’ questions were addressed and the topic was further
explored to improve our understanding. In round 2, the feedback from round 1 was
reviewed by the experts to assess the degree of the clarity, completeness and
comprehensiveness of the model. No fundamental changes or concerns emerged
regarding panelists’ responses from round 1, and we added some more explanations
for better comprehension. Some experts asked questions regarding areas of concern in
ISA sections that were considered to be acceptable factors after some explanation,
such as what level of knowledge management has been considered? Information
technology has already been considered in knowledge management because
knowledge management without specific and appropriate information technology
cannot be realized. ISAs’ structure and agreement are broad concepts and should be
addressed precisely. Panelists quantitatively evaluated the framework in terms of the
three criteria. Graphical displays of participants’ responses to Likert-scale items in the
second round are presented in the figures. All respondents rated the framework as
being at least somewhat successful on all criteria. For every criterion, a preponderance
of respondents rated the framework as at least moderately good.

Table 3 shows the results of the evaluation. The majority of respondents assessed
the framework’s accuracy and clarity to be in the moderately good to extremely good
range.

Table 3 Conceptual Model Evaluation Results

The elements of conceptual framework Min Average Max De-Fuzzy

ISA for value creation
Appropriate partner selection

Clarity 2 34 5 3,46
Comprehensiveness 2 3,4 5 3,46
Completeness 2 3.4 5 3,46
Effective agreement and collaboration

Clarity 2 3.4 5 3,46
Comprehensiveness 2 3.4 5 3,46
Completeness 2 3 5 3,33
Effective Management and capability development

Clarity 1 3,2 5 3,06
Comprehensiveness 1 3 5 3,00
Completeness 1 3 5 3,00

Effective Performance measurement
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Table 3 Conceptual Model Evaluation Results (continued)

The elements of conceptual framework Min Average Max De-Fuzzy
Clarity 1 3,2 5 3,06
Comprehensiveness 1 3 5 3,00
Completeness 1 3 5 3,00
Three approaches outcomes of ISA
Intellectual capital
Clarity 2 3,2 5 3.4
Comprehensiveness 1 3 5 3
Completeness 1 2,8 5 2,93
Learning Organization
Clarity 3,6 5 3,53
Comprehensiveness 3 5 3,00
Completeness 3,2 5 3.4
Knowledge Management
Clarity 34 3,46
Comprehensiveness 3,4 3,46
Completeness 32 3.4
Knowledge Transfer for Knowledge capability
Human capital
Clarity 3.4 3,46
Comprehensiveness 3,4 3,46
Completeness 3 3,00
Knowledge and know how
Clarity 34 34
Comprehensiveness 3,4 3,46
Completeness 3 3,00
Innovation and Technology
Clarity 34 3,46
Comprehensiveness 3.4 3,46
Completeness 3.4 3,46
CONCLUSION

The results of our study contribute to a better understanding of ISAs in the

upstream oil and gas sector that enhance the knowledge capability of partnering

companies such as the NIOC. The proposed framework shows how knowledge

transfers take place between emerging countries’ firms and IOCs from developed

countries under the ISA framework. The framework was tested and modified in two

rounds using the Delphi method. The results show that the ISA formation and
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effective knowledge management can develop the NIOC’s knowledge capability. The
final framework confirmed by experts is shown in Figure 2. The experts emphasized
the hierarchical structure of the first part of the model. They indicated consensus that
some of these elements are fundamental and play an essential role in comparing the
other factors. Partner selection and effectiveness of agreement are the first priorities
for NIOC in order to sustain the desired and long-term outcomes of ISA. Moreover,
for the outcomes part of the model, they proposed a schema with three fundamental
elements. The positive feedback considered in the framework was not confirmed by
the experts because more contributors need to be considered to demonstrate the
relationships and dynamics of the results.

Our principal hypothesis that is explained by the conceptual framework proposes
that “strategic alliances have a positive effect on developing knowledge capability,”
especially in high-tech sectors like the upstream oil and gas industry. We elaborated
on the main factors of the model in round one and then, in the second round, used a
questionnaire to validate the model in terms of completeness, clearance and
comprehensiveness (three “Cs”’) of the model. Knowledge-based activities are at the
genesis of a sustainable competitive advantage in today’s economy. Researchers have
asserted that firms should focus on the creation and accumulation of knowledge-based
competencies in order to yield sustainable competitive advantages. Fostering ISAs
between IOCs and the NIOC can enhance the organizational knowledge capabilities in
terms of innovation, product development, intellectual capital and human resource
development as well as trickle-down effects to related sectors and industries. The
research demonstrates the importance of proper knowledge management to benefit
from ISAs. The main limitation of this study is that it was conducted based on prior
literature and perceptual validation through the fuzzy Delphi method. Future studies
using empirical data from alliance partners in the ISA framework to test our
proposition would be interesting.

Moreover, determining the ownership share of partners with MODM (Multi-
Objective Decision Making) approach with the neural network (Kimiagari et
al.,2010), ranking International strategic Alliance project delaying factors (Iranmanesh
et al,. 2007), ranking the stakeholder(s) involvement challenges in International
strategic alliance project (Kimiagari et al,. 2013) and considering market strategy for
international strategic alliance partner selection (Kimiagari et al,. 2015) also can be
proposed for future study.
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Figure 2 The Final Framework
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