Proceedings of the 2016 International Conference on Industrial Engineering and Operations Management
Detroit, Michigan, USA, September 23-25, 2016

The Role of Technology in Outsourcing Practices in
Nigerian Oil and Gas Industry

Ogbuke Nnamdi Johnson and Yahaya Yusuf
Lancashire Business School
University of Central Lancashire
Preston PR1 2HE, UK
njogbuke@uclan.ac.uk, yyusuf@uclan.ac.uk

1.Introduction

Outsourcing is seen as an essential component of firm’s competiveness in new global business world (Broedner
et al., 2009). Today companies compete not only on the basis of profit, product, service, and operational
superiority, but also to enhanced management of their corporate memory and intellectual assets. Companies are
beginning to realize their edge lies in how they manage the efficient flow and transfer of knowledge across the
organisations. They see technology as a panacea for all knowledge management (Christy Silver, 2006).

A good example is the rise in 3D printing, also known as additive manufacturing technologies, which provides
firms with opportunity of reconfiguring supply chains by bringing manufacturing closer to home and hence
shortening or virtually eliminating lead times (Berman 2012; Mellor, et al., 2014; Weller et al., 2015).

Technology, according to Manufacturing and Logistics IT special report (June, 20015), now offers direct
communication with suppliers via EDI and can align production/distribution schedules. The report also suggested
that these solutions can enable Demand Sensing and Demand Shaping techniques that flow downstream from raw
material intake through the production schedule and to distribution. ‘’This means that, if supply chain is an oil
pipeline, these demand techniques are the grease that keeps it from flowing.”” More so, integrated EDI appears to
be a potential support and foundation for cost transparency along the supply chain (Yahaya and David, 1998).

Furthermore, breakthrough in technology increases the search and demand for liquid hydrocarbon especially in
developing countries. The surge in consumption of liquid hydrocarbon in developing countries centres more in
the transportation industry which is undergoing rapid growth and is also further encouraged by the industrial
sector, in particular, the petrochemical industry (Lukoil, 2013). Thus, this will enhance the chain of activities in
the extraction and transformation of crude oil into final petroleum products which also provides the avenues for
endogenous technological acquisitions. More so, the use of technology to extracts the by-products of oil and gas
resources in different activities reinforces the learning-by- doing and R&D Stimuli for generating endogenous
economics growth (Musa Jega, 2000). In contrast, Nigeria is still at its rudimentary stage, both in economic and
oil technological development

After Nigeria’s independence in 1960, the indigenous Government opened up the oil industry by giving
exploratory rights in onshore and offshores areas of the Niger Delta to Mobil, Agip, Safrap (now EIf), Tenneco
(now Texaco) and Amoseas (now Chevron). This act divested Shell of its monopoly status, though it was and still
the largest international oil company operating in Nigeria. As more companies joined in the production, Nigeria’s
oil production rose to a peak of 2.4million barrel per day in 1970, thereby making Nigeria a major oil producing
nation, and ranking 7" in the world. Crude Oil production for 2012 averaged 2.27million barrel per day (NEITI,
2012).

Even though, Nigerian is still ranked seventh among the oil and gas nations in the world and number one in Africa (see figure 1),
oil and gas expert believed that Nigerian could even earn more from full utilization of gas resources with sound investment policy.
Nigeria currently, has four refineries (Port Harcourt 1 and 11, Warri and Kaduna) with a total installed capacity of 450,000 barrels
per day (bpd); Petrochemical industry at Eleme and the Nigerian Liquefied Natural Gas (NLNG) Project.

Therefore, this study has examined the current state of Nigerian oil and gas outsourcing practices and the impacts of technology
within the industry. The following sections of this paper will also include the literature review, analysis and discussion. The paper
ends with conclusions drawn from the study.
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2. Literature review

Outsourcing Practices

Although the concept of outsourcing was used by manufacturing executives in the late 1970s (Corbett, 2004), it
was only a decade later that the term was officially introduced. Yet, another decade later it was already referred
to by Harvard Business Review as one of the great management ideas of the past century (Sibbet, 1997).

Outsourcing practice has increasingly become an important strategy that can significantly assist organisations to
leverage their skills and resources to achieve greater competiveness (Quinn and Hilmer, 1994; Welson, 1996).
Since the birth of the practice, several research streams have taken their interest in the phenomenon of outsourcing.
Markell et al., (2005) have identified three streams in literature, which relate to the strategy of outsourcing. These
three, however, have their own specific characteristics: strategic management literature, supply chain literature
and international business (IB) literature.

Several researchers have also analysed the drivers of outsourcing, both from a theoretical perspective (Trunick,
1989; Quinn and Hilmer, 1994; Razzaque and Sheng, 1998; Lankford and Parsa, 1999; Kakabadse and Kakabadse,
2000; Jennings, 2002; Lynch, 2004) and from a practical point of view using case studies and surveys as empirical
data. The authors based their analysis within the developed countries, such as US, UK, Australia, and New Zealand
(Corbett. 1998; Fan, 2000; Bolumole, 2001; Mclvor, 2003; Beaumont and Sohal, 2004). The results showed that
many drivers are unique to specific geography and industries and explained some common factors that motivate
organisational outsourcing practices such as cost structure, collaborative partnership, and market forces. The
authors overlooked other major drivers of outsourcing, including technological capabilities as listed figure 3,
which perhaps is the key driver in outsourcing decisions. The researchers also excluded developing economies
which is a major gap that this study investigated and validated in the discussion sections.

Outsourcing is viewed as the process of establishing and managing a contractual relationship with external supplier for the
provision of capacity that has previously been provided in-house (Momme, 2002). Others viewed it a potential benefit of
disadvantage and risk confronting with transaction cost (Lacity and Willcocks, 1995). Batoul Modarress, (2016), also claimed
that all these perspectives focused on outsourcing process in discrete manufacturing and not in oil and gas oriented industries. This
paper shared the author’s argument but employed different approached as regards methodology and empirical data used in the
analysis. For example, the author focused on collection of replies through interview and secondary data as empirical materials.
But this paper used mixed method involving primary data from questionnaire and semi-structure interview as empirical data.
More so, Modarress, (2016), addresses the driver of outsourcing from the shareholder’s perspective of cost reductions, while this
paper addressed it from the technology development perspective. Furthermore, the researcher adopted transactional cost theory
while this research deployed the theory of resource base view (RBV) of comparative advantage.
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2.1 Impacts of technology on oil and gas industry

Christy Silver (2000), has argued that because companies are facing similar challenges to retain knowledge,
experience, and intuition of its top designers, knowledge management is quickly gaining recognition among
executives as a key determinant of value in the market place, organisational success and competitive edge. The
author emphasised that in response to this knowledge evolution, most companies look for quick solution and more
often than not turn to technology. This study strongly supports this argument and explored it in the respondent’s
questionnaire and semi-structure interview.

In addition, technological development has helped oil drilling companies to exceed the depth of their offshore

field to about 3,000m, despite the high cost of operation and operating risks (Lukoil, 2013). According to
International Energy Agency’s chief economist, Faith Birol, the global investment in upstream oil production in
2015 has decline by almost 20 percent to settle at $100 billion. Some of the key challenges that industry face
includes: the right equipment to be applied in a particular oil field/well discovery, appropriate production systems
and structures, the availability of technological base to carry out the project economically. In some cases, new
technologies needed to develop to extract the resources (Bruno Santos, 2009).

In June 2013, the UK Government commissioned a report, led by Aberdeen oil tycoon Sir lan Wood. One of the
key area identified by the wood report is technology development. He emphasised that commercial pressures
dictate that industry wants quick, smarter and sustainable methods of getting fuel safely out of the ground. The
researcher therefore, has explored this gap and used the above similar approach in the context of Nigerian situation
and has made an interesting revelation as shown in the discussion sections (see figure 3 and 5)

Most studies have focused on technological development in oil and gas upstream and downstream supply chain
management. Sea (1993) was probably the first to address the supply chain management in the context of an oil
company. The author developed a linear programming network model for planning the logistics of a downstream
oil company (Sergio et al., 2000). The main weakness of this theories was that it failed to address the activities
within the offshore upstream planning of the oil fields. Nevertheless, Van den Heever, (2004) investigated this
weakness and addressed the design and planning of offshore oilfield infrastructure focusing on business rules.

3.Conceptual model

Conceptual model creates a balance between inductive and deductive reasoning and research (see figure 2). In
this paper, we developed what Meredith (1993, p.7) cited in Craig, R et al., (2008), refers as a conceptual
framework — “’a collection of two or more interrelated propositions which explain and provide an understanding,
or suggest testable hypothesis’’. The researcher investigated and explained the relationship between the
technology and outsourcing and their impact on performance.

The conceptual model explained the association between the technology and outsourcing and the impacts on
performance. It has been established in literature that more efficient technological firms perform better than less
technological firm and also more outsourcing firms out-performed the less outsourcing firms. For example, in a
survey covering over 700 organisations of UK, USA, and continental Europe spanning diverse sectors like
Financial service, Telecom, Pharmaceuticals, etc., it was found that cost was losing out to the other prominent
drivers, like the desire to access new technology, capability and best practices (also see evidence in figure 6).
Another example was the experience of Nike and Reebok, which focus on design and marketing of footwear, their
core-competence, while outsourcing manufacturing activities (Sankalp Pratap, 2014). Therefore, what is new is
the association between the technology and outsourcing in driving performance. The researcher investigated and
explained the relationship between the technology and outsourcing and their impact on performance using two
propositions to address this new concept and the research objectives of this study.
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4.0rganisational Theory

The theory used in this paper to examine the impacts of technology in Nigerian oil and gas industry is resource-
based view (RBV) model of competitive advantage which suggest that competitive advantage may be sustained
by harnessing resources that are available, rare, imperfectly limited, and valuable (Barney, 1991). Firms resources
have been defined as all assets, capability, organisational processes, attributes, information, and knowledge
controlled by enterprise that enable the firm to conceive and implement strategies with goal to improve its
efficiency and effectiveness (competitiveness) (Barney, 199; Daft, 1983). In the context of Nigeria as one of the
developing oil economies, the comparative advantage is its abundant oil and gas home-grown technology. This
theory also identifies three basic distinctive technological capabilities — Corporate architecture, Innovation and
Reputation. Corporate architecture explains the capability of organisation to promote organisational knowledge
and achievement of a transparent and easy flow of information. Innovation explains the aspect of exploitation of
new ideas by incorporating new technology and innovation through cooperation and collaboration with partners
and finally, reputation addresses the capacity to instil confidence and responsibility as assets and knowledge
(Lysons and Farrington,2012).

5. Methodology

Problem statement and data collection

To examine the impacts of technology in outsourcing practice in Nigerian oil and gas industry, the researcher
adopted a mixed method research, a combination of questionnaire and semi-structure interview. The data collected
provides cross-sectional study of 200 oil and gas companies with operations managers, senior managers and
supply chain experts as the respondents. We have asked the respondents to provide their perceptions on how
technological capabilities have impacted and drive their organisational outsourcing practices and performance.
Part of these questionnaire questions were advance for the literature and conceptual framework. The researcher
collected 120 samples and valid 100 samples were analysed showing a 50% representative of the probability
sample size of 200 (Mark Saunders and Philip Lewis, 2012). The sampled companies are a combinations of small,
medium and large enterprises and the respondents selected for interviews include senior level managers.
Subsequently, the survey questionnaire results will enable the researcher in developing a framework for selecting
specific companies and the interview questions that would be used for the interview in the second phase of the
research. This second phase will be used to complement the survey by questionnaire; the study will also serve in
exploring and validating the survey results which to a greater extent will solve the methodological issues which
mix-method research seeks to address. Interview with managers will be performed by following a set of semi-
structured questions. The answers will be recoded, transcribed, validated with the respondents and consequently
analysed.

Figure 3. Respondents results of Technological development
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Table 1.

Demographic characteristics

Percentage
Sales turnover
Less than 50M 28.00
51M - 100M 10.00
101M — 250M 19.00
251M - 500M 13.00
500M - 1B 22.00
Above 1B 8.00
Number of employer
Up to 50 27.00
51 — 250 26.00
251 - 550 19.00
551 - 2500 17.00
Above 3000 11.00
Major Line of products and activities
Exploration and production 33.00
Base Logistics 19.00
Geographic services 3.00
Oil services and operation 2.00
Engineering service 5.00
Maritime, transport and allied services 2.00
Electrical and Electronics equipment 6.00
Offshore construction and maintenance 7.00
Transport, storage and communication 16.00
Construction, operations and landing facilities 3.00
Procurement and equipment supplier 4.00
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Two questions were advanced from the literature and conceptual model, with special emphasis on the Nigerian
oil and gas industry clusters. Table 1 showed the demographic characteristics and business activities of the
companies sampled.

Q1. To what extent does technological development the major drivers of outsourcing practice and performance in
Nigerian oil and gas industry?

Q2. Do you agree that technological capabilities influence your organisation’s outsourcing decision?

Outsourcing drivers
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Figure 5. Sample results of technology deployed
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6. RESULTS AND ANALYSIS

Hundred questionnaires (100) were analysed out of 120 questionnaires collected, showing 50% representation of
the 200 sample size. The Participants were asked to rank all the outsourcing drivers in terms of strongly agree,
agree, neutral, disagree and strongly disagreed as outline in figure 4. In answering question Q1; An overwhelming
majority of the respondents (90%) support and strongly agreed (see figure 3) that technology drives their
outsourcing practices while less than 10% of the respondents agreed, neutral and strongly disagreed respectively.
Also when compared technological development with its rival - cost reduction, eighty-eight per cent (88.4%) of
the respondents strongly agreed that technology drives more of their operations while less than 10% agreed with
no response on the neutral, disagree and strongly agreed (see figure 6). Table 1, 2 and 3 and figure 7 explained
in detail the statistical and descriptive analysis of the relationship between different variables. The Null hypothesis
was carried out to determine the relationship between the level of technology deployed and outsourcing drivers.
The result showed a significant difference between the variables since the p-value is < 0.05. However, the
researcher went further to determine the regression causal relationship of the variables and obtained R square

value of .032. But when other variables were included, the R square value increased to .055 (see table 3).

ANOVA
Sum of Mean
Squares df Square F Sig.
Outsourcing Between
38.249 4 9.562 | 1.687 .159 Table 2.
drivers Groups
Analysis of
Within Groups 538.501 95 5.668 . y
variance
Total 576.750 99

Major line of Between
208.448 4 52.112| 4.789 .001
products and Groups
activities Within Groups 1033.742 95 10.881

Total 1242.190 99

Sales turnover Between
46.913 4 11.728 | 4.532 .002

Groups

Within Groups 245.837 95 2.588

Total 292.750 99
Number of Between

23.230 4 5.808 | 3.560 .009

employees Groups

Within Groups 154.960 95 1.631

Total 178.190 99
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Survey respondents’ results of companies on technology and outsourcing
Table 3. Level of technology deployed * Outsourcing driver cross tabulation
Outsourcing drivers
Cost | Core Increase Organisational | Marke | Informatio | Technologi | Risk Total
redu | compete | flexibility performance t n sharing cal sharin
ction | nce shares developme | g
nt
Ordering % 1 1 0 0 1 3 3 2 11
& within
procureme | outsourc
nt in
Idr?vers 5.6 14.3% 0.0% 0.0% 9.1% 27.3% 9.4% 28.6% 11.0%
%
Informatio | % 0 1 0 1 2 0 7 0 11
n sharing within
outsourc
in
Idr?vers 0.0 14.3% 0.0% 10.0% 18.2% 0.0% 21.9% 0.0% 11.0%
%
Design % 9 0 1 1 0 1 7 3 22
changes within
and outsourc
maintenan | ing o o o o o 0 o 0
ce drivers g/o.o 0.0% 25.0% 10.0% 0.0% 9.1% 21.9% 42.9% 22.0%
(o]
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Production | % 1 2 2 3 4 1 10 0
process within
innovation | outsourc
in
dr?vers 5.6 28.6% 50.0% 30.0% 36.4% 9.1% 31.3% 0.0%

%

23

23.0%

Logistics % 7 3 1 5 4 6 5 2
operations | within
outsourc
in
drgivers 389 | 42.9% 25.0% 50.0% 36.4% 54.5% 15.6% 28..6%

%

33

33.0%

% 18 7 4 10 11 11 32 7
within
outsourc
in
dr?vers 100 100% 100% 100% 100% 100% 100% 100%
%
Total

100

100%

The analysed results showed that small enterprise in terms of employee numbers and sales turnover have the
highest (27.1% and 28% respectively). In major line of activities, the exploration and production, base logistics
and transport took the lead (see table 1). The results show that there are more small and medium enterprise within
the Nigerian oil and gas clusters, both in Upstream and downstream sector. The discussion also follows a major
agreement among the senior level manager from small, medium and large enterprise that in their outsourcing
operations technology plays a key role which enhances performance (see figure 3 and 5). The study also shows
that there is evidence of relationship between outsourcing and technology. This has also validated the conceptual
model proposition that technology could play the role of an enabler in driving outsourcing to better organisation
performance and effectiveness. This awareness is key now that there is a strong demand from the industry for
improving its performance towards a path to reaching an even higher success rate (Sara Haji-Kazemi, 2013).

Figure 7. Respondents’ results on outsourcing drivers
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7. Conclusion

Following the analysis of survey responses, this study has preliminary discovered that, the different combinations
of ownership and location seem to have a substantial effect on the companies’ outsourcing strategies. However,
the respondent’s view across the section of industry showed an overwhelming agreement that technology majorly
drives their outsourcing decisions. More so, indigenous firms appear to outsource more internally while the
international oil companies outsource more externally. It appears that one of the reason for this disparity lies on
the technological knowledge capability and ability of firms to deliver the required service. Therefore, oil and gas
industry needs to find a way to share expertise so that the important core knowledge is not lost but fostered
internally and externally and adapted to embrace new evolving industry challenges across supply chain. What this
finding also means is that companies within the oil and gas clusters can form outsourcing collaboration or alliance
with the larger firms and this will offer the smaller companies the opportunity to adapt and imitate the
technological capabilities of the multinationals. Indigenous firms that acquired these technological capabilities
or home-grown innovation can also leverage them in attracting contracts through outsourcing operations. Clearly,
offshore outsourcing presents many opportunities that are not available domestically in most developing oil and
gas economies. It could create both new opportunities and often mitigate the nature of risks and hazards, which
may limit a firm’s prospects (Lisa Ellram et al., 2008).

However, unknown possibilities can be uncovered during interview as there might be more reasons behind firms’
outsourcing decisions. There could be more evidence to explain the impacts of technology on firm’s performance.
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