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Abstract: The rise in the cost of production, health, safety and environmental issues are some of the daring
challenges faced by the oil sector in recent time. This article is aimed at reviewing literature (reports, articles and
theses) and antecedents of research in operational excellence and related field in order to understand the actual
problems and their root causes. The performance of the Nigerian National Petroleum Corporation (NNPC)’s
refineries, health and safety, the environment and revenue generation was also discussed. The findings indicated
that although operational excellence was adopted, the health, safety and environmental (HSE) performance has
been falling down, as incidents and fatalities issues are rising. Oil spillage and gas flaring are no way near
stopping, outdated regulations, increasing unplanned plant shutdown, refineries performing below capacity and
production deferments. The paper thus concludes that the Nigerian oil sector, particularly the NNPC should imbibe
risk management culture and training, deploy dynamic technologies, employ enterprise-wide risk management
strategy and upgrade the entire regulatory framework governing oil and gas activities. The paper brought out the
contribution of oil to the Nigeria’s economy, causes of the HSE problem and revenues issues show how it could be
reduced by adopting and implementing operational excellence.
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1. Introduction
Stiffer regulations, the rise in the cost of production, health, safety and environmental issues are some of the daring
challenges
faced
by the 1,
oilkeyword
and gas 2,
sector
in recent
time. Other
complexities
include
pricing framework,
advancement
Keywords:
Keyword
number
of keywords
is usually
3-7, but more
is allowed
if deemed necessary
in technology, ageing of assets, continued depletion of oil reserves (Mustapha, Umeh & Adepoju, 2015). Also, the
increasing stakeholders demand oil firms perform at all cost is the current situation in the oil and gas industry. These
pressures compelled the firms in the sector to develop and adopted a strategy that helped them reduce and control some
of the challenges. Thus the top strategic priority for oil and gas firms remains operational excellence for cost reduction,
and health and safety programs (PwC, 2017). With operational excellence in place, primary containment loss drops by
40% - 50%, export deferrals declines by 98.5% and emergency and reactive activities reduces by 80% - 90%
(McCreery, Philips & Cigala, 2013).
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Operational Excellence (OE) strategy was adopted and implemented by the majority of the Integrated Oil
Companies (IOCs) like Chevron, Mobil, Eni, Total, Statoil, Shell to mention a few (Ernst & Young, 2015). And the
results were encouraging, as some of the issues were put under control; however, the situation is different for National
Oil Companies (NOCs) because the majority of them did not adopt operational excellence due to their peculiarities of
ownership. Thus the landmark of most change in organisations is related to resources available to the organisation. In
this case, therefore, the underpinning theory that supports the implementation of operational excellence is the Resource
Based View (RBV) theory (Fok-Yew & Ahmad, 2014; Shehadeh et al., 2016; Soliman, 2017). The theory spells out
that firms should use their internal strength or resources (people, assets, money, technologies) to manage internal and
external environment challenging situations.
The Nigerian oil and gas industry renewed efforts to improve efficiency to reduce production costs across the
industry by establishing remarkable fabrication and integration infrastructure in-country, on which future deepwater
projects could latch to reduce cost (DPR, 2016). It is proven that engineering is done 90% in-country and 50%
fabrications of tonnage are also done in Nigeria (PwC, 2014). Again Nigerian Liquefied Natural Gas (LNG) as a coowned subsidiary of the Nigerian National Petroleum Corporation (NNPC) is evidence of operational excellence
implementation. The firm attained transition to stable production operation with a vigorous framework of people,
processes, systems and organisation due to strategy implementation (LNG, 2017). The strategy improves asset
reliability and health, safety, security and environmental performance of the firm. Of course, operational excellence
goes further than cost-cutting; it guarantees safe, reliable and efficient operation as business essentials in the oil sector
(PwC, 2017). In Nigerian oil and gas sector as a whole, the situation is no different, as efforts put into controlling the
operational risks and incidents has not changed the trend in the entire industry, as it is still prevalent in recent years.
Several studies were conducted in the sector to ascertain the effect of the strategy such as lean, total quality
management and efficiency in the performance of the industry but their findings were not encouraging. Studies
conducted across so many industries by Oke and Kareem (2013); Ahmad (2014); Uzochukwu and Ossai (2016);
Ifeanyichukwu (2010); PwC (2014); Amue and Ozuru (2014); Mustapha et al. (2014); and Maleka, Hove and Karodia
(2014) on operational excellence, efficiency, lean management, total quality management in the Nigerian oil sector.
Regardless of the studies’ efforts, the situation provides no clear dimension as to what are the real causes of the
problems and their implication if not managed well. It is against this backdrop that this article reviewed the literature
and antecedents of research on operational excellence and related field to understand the actual problems and their root
causes. Again it is aimed at unravelling the performance of the NNPC with concerns to refineries capacities, health and
safety, the environment and revenue generation to the government over the years.

2.0 Literature Review
Operational excellence (OE) has been adopted and used by many organisations across industries. It is a strategy
that facilitates an increase in productivity, quality, flexibility, cost reduction, lead time optimisation in organisations’
operations (Fok-Yew & Ahmad, 2014; Shehadeh et al., 2016; Kandasamy, 2016). It is seen as a way of continuous
improvement in operational processes in organisations (Soliman, 2017). OE is a strategy that enables operational
efficiency, as it measures the ability of an organisation to achieve output with little input (Kumar and Gulati, 2009). In
a highly regulated environment like the oil and gas sector, compliance is always at the forefront because of the nature
of the risk involved. Therefore, to reach excellence in operations, a firm must find innovative ways to incorporate
compliance into its production and operation infrastructure. According to (Muazu & Tasmin 2017; Heath, 2017;
Edgame, 2014; Chevron, 2010) OE is the continuous pursuance of industrial best practices in health and safety,
operational efficiency, assets and process reliability and environmental performance. These would bring about
employees confidence and motivation to drive organisational performance and when efficiency is achieved, assets
become reliable for smooth operations and profitability could be projected.
Health safety and the environment is one of the cardinal objectives of firms in the oil and gas industry, whether
IOC or NOC. The performance in HSE in the industry increases the reputation of firms to both their employees and
other stakeholders. Ratna and Kaur (2017) see health and safety as the maintenance of mental, physical and social wellbeing of the workforce. Health and safety represent employees’ exposure to hazardous and risky undertakings (Fuller &
Vassie, 2001). According to Kolios and Luengo (2016), HSE is compliance issues that must be given priority in the oil
and gas operations. An effective safety system facilitates reliable operations of the firm’s assets, operational efficiency
and ultimately superior financial performance (British Petroleum BP, 2016). Wilson (2012) posited that HSE
performance is one of the starting points for achieving operational excellence in the oil and gas sector. The environment
is comprised of the host communities where oil production activities are taking place, the animals, vegetation and the
climate. According to Graham and McAdam, (2016) the efforts made by oil firms to reduce the effects of their
operations on the environment (spillage, fires) is regarded as the environmental performance.
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3.0 Methodology
The article is a review paper, which reviewed literature on the field of operational excellence in general and its
dimensions in the oil and gas. Reports, term papers, professional insights, theses and journal articles were reviewed and
reported. Statistical data and figures were drawn and discussed in tables. Percentage values were integrated and
summed up from the reports to show in a simplified format the captured figures and statistics of revenues, losses,
incidences and outputs from the activities of the NNPC.

4.0 Results and Discussion
The findings show that the country’s oil sector had a high level of inefficiency (technical and cost) of 0.51 between
the periods of 2006-2009 (Oke & Kareem, 2013). Again literature revealed that NNPC adopted Total Quality
Management (TQM) culture and customer focus as opined by Okoye (2010). Nonetheless, this effort has failed to
transform the corporation quality and low cost orientated operations into the firm performance. Also, since the firm’s
operations key decisions are determined from the centre, according to (Adam, 2014) these operational decisions are
often slowed, and too much bureaucracy affects operational efficiency and effectiveness of NNPC. It was also reported
that NNPC staff at both lower and middle cadre have a great deal of experience concerning oil and gas sector, but on a
general note, the corporation lacks sufficient human capacity (Thurber et al., 2010).
The laws governing NNPC’s operations are outdated (Adam, 2014) and all effort to update the framework were
seemed to be rejected by some stakeholders. Unfortunately, Nigeria lacks strong institutions, policies, monitoring and
implementation tenacity as argued by Allen (2010) and that the situation gave room for international oil companies to
swindle their ways against the wishes of governments and communities stakeholders. The oil companies polluted the
environment and got away with it without being held accountable for their actions. The petroleum industry bill (PIB)
was submitted to the national assembly for over eight years now but was not passed by the two houses. The bill was
proposed by the then government of Goodluck Jonathan in 2009 to reform the Nigerian oil sector to cater for local
content and indigent communities’ development, livelihood and resource control. Some of the reasons for the delay in
the passage of the bill may not be unconnected with the conflict against stakeholders’ interests in the industry and
corruption. Regrettably, the bill was restructured to favour some key players of the industry, as insinuated that is why
the problems in the oil-rich Niger-delta is never near to finish. The continued situation gave rise to the resurgence of
militant’s activities in the region, which by implication affects oil production and by extension affects government
revenues and foreign investments in the sector.
According to Ostebo et al. (2018) HSE, cost control, quality and sustainability are some of the major objectives of
the oil and gas industry, so it requires reliable, safe and cost-effective strategies to achieve that. So for HSE
performance to be improved in the Nigerian oil sector, all-inclusive enterprise-wide risk management strategy must be
implemented (Dabup, 2012). Conversely, the situation in the oil and gas sector as opined by Zoufa and Ochieng (2014)
is bothersome because risk management literacy was very poor. Therefore managing health and safety remained a
challenge for NNPC and the entire industry.
Issues related to the accident (fatal and non-fatal, work-related and non-work related) as reported by DPR (2016)
indicated that 50-57 incidents were recorded in 2010, 2011, 2013 and 2016 respectively as shown in Table 1 below. A
number of fatalities were quite high, as 86 fatalities were experienced in 2015, although it drastically dropped to 38 in
2016 it is still worrisome because many organisations desire to register zero fatality in all operations.

Table 1 - Nigerian Oil and Gas Industry Accident Report
Incident
Year

Incidents

Work
Related

2010
50
24
2011
53
29
2012
49
27
2013
57
29
2014
40
15
2015
49
24
2016
50
24
Source: DPR (2016), NNPC (2017)

NonWork
Related

NonFatal
Accidents

26
24
22
28
25
25
16

29
34
22
39
25
17
29

WorkRelated
Fatal
Accidents
6
6
12
7
1
14
8

Non-Work
Related
Fatal
Accidents
15
13
15
11
14
18
13

Fatal
Accidents

Fatality

21
19
27
18
15
32
21

25
19
35
30
22
86
38

Environmental wastes and spillage on Table 2 below also revealed that there are 4850 oil spill incidents and
118,118.65m barrels of oil were released to the environment from 2010-2016. Also, 741,495 barrels productions were
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deferred as a result of the unplanned shut down necessitated by vandalisation of facilities and operational failures and
other challenges (DPR, 2016). There was a 9.6% decline over the average production rate for 2015.
Table 2 - Oil and Gas Spill Incidence in Nigeria
Year

Number of Spills

2010
537
2011
673
2012
844
2013
522
2014
1087
2015
753
2016
434
Total
4850
Source: DPR (2016)

The quantity of
Spilled (Barrels)
17,658.10
66,906.84
17,526.37
4,066.20
10,302.16
32,756.87
1,658.98
118,118.65

The refineries in Nigeria are owned and operated by the government corporation known as NNPC. The NNPC
refineries were performing below capacity, to as low as 5.43% - 15.52% in 2014-2016 (DPR, 2016). The planned
capacity for the three refineries Kaduna Refinery and Petrochemical Company (KRPC), Warri Refinery and
Petrochemical Company (WRPC) and Port Harcourt Refining Company (PHRC) were 110000, 125000, and 150000
barrels respectively. The statistics have shown that the optimum utilisation was at 26.61% capacity in 2011 and
afterwards, it kept on declining to as low as 5.43% in 2015. The situation is bothersome as it cost the country and
NNPC colossal cost burden on importing petroleum motor spirit (PMS) and other petroleum products to meet the
demands of Nigerians. NNPC imported 8.6m metric tons of petrol in 2008, 15.27m metric tons in 2011 and 13.55m
m/tons in 2016 (DPR, 2016). By implication it means that if those refineries were fully operational, even say at 50%
capacity, a lot of money will have been saved for other functions of government. It is unfortunate that the government
have to pay petroleum subsidies through its nose because in 2018 some marketers threaten a total shutdown of PMS
supply if their outstanding subsidy payment in the tune N800 billion or thereabout.

Table 3 - NNPC Refineries Capacity Utilization
KRPC

WRPC

Designed
110,000
125,000
Capacity
2010
21,986.72
53,345.20
2011
20,896.79
49,731.41
2012
31,981.86
34,868.71
2013
32,452.43
20,925.04
2014
12,160.39
24,049.59
2015
3,297.36
8,337.64
2016
10,310.69
14,746.13
2017
29.9% may 9.9% April
Source: DPR (2016) and NNPC (2017)

PHRC

Total

150,000

385,000.00

19,345.38
31,853.02
24,530.97
44,937.47
23,557.15
9,274.21
32,669.98
34.3% may

94,677.30
102,481.22
91,381.54
93,314.94
59,767.13
20,918.21
57,726.80

Capacity
Utilization
%

24.59%
26.61%
23.73%
24.23%
15.52%
5.43%
14.99%

The findings further show that oil and gas proceeds to the government were N1.016trln, N587.6bn and N462.7bn
in 2014, 2015 and 2016 respectively. Its contribution to GDP is third to services and agriculture as it contributed
10.79% and 77% to government revenues in 2014 (NEITI, 2016).
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Table 4 – Revenue Performance of the Nigerian oil and Gas Sector
Years

Oil
Royalties

Gas
Royalties

2010
694.352bn
0.00
2011
1.066trn
14.613bn
2012
1.052trn
22.242bn
2013
960.540bn
23.235bn
2014
986.343bn
21.110bn
2015
545.061bn
22.292bn
2016
437.356bn
16.298bn
Total
5.742trn
119.792bn
Source: DPR (2016), NNPC (2015

Gas
Flared
Penalties
2.388bn
3.482bn
3.849bn
3.120bn
2.930bn
2.590bn
2.333bn
20.696bn

Concessi
on Rentals

Miscellaneo
us Oil Revenues

Total
Revenue

728.308m
388.502m
444.535m
178.630m
413.496m
201.275m
342.495m
2.697bn

951.389m
2.077bn
1.370bn
3.981bn
5.983bn
17.489bn
6.408bn
38.261bn

698.420bn
1.087trn
1.079trn
991.056bn
1.016trn
587.634bn
462.740bn
5.923trn

In Table 4 there is a plunging trend in the government revenue in 2010 - 2016. Considering the overall revenues
from 2014-2016, it dropped from N1.016 trillion to N587.634 billion in 2015 and N462.740 billion in 2016. Some of
the causes of the fall in revenue are the activities of the Niger Delta Militants, fall in price, the drop in export and USA
demand for Nigerian crude in the said period. Technical issues of facility shutdown and production deferment in some
strategic oil wells also affected oil production (Adam, 2014).

5.0 Conclusion
This article was able to prove that indeed the oil sector is still the major contributor of revenue to the economy and
third in GDP. Oil spillage and gas flaring is no way near stopping; outdated regulations are governing operations, poor
staff capacity and rising political interference. There are again, increasing unplanned plant shutdown and production
deferments due to some recurrent issues within and outside the NNPC. From the above arguments and figures, one
could deduce that there are still issues that were not managed sufficiently; that’s why the recurrences of HSE incidents
and facilities breakdown leading to the drop in performance. To this end, this paper suggests that Nigerian oil sector;
particularly the NNPC should imbibe risk management culture and training, deploy recent and dynamic technologies,
employ enterprise-wide risk management strategy and upgrade the entire regulatory framework governing oil and gas
production value chain. This is with the view to improving operational excellence strategy implementation, and as such
HSE performance, efficiency, productivity and even revenue generation to the government of Nigeria could improve.
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