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Abstract The Oil and Gas (O&G) industry has been subjected to stringent environ-
mental regulations and increasing stakeholders’ criticisms because of its devastating 
negative environmental impacts. Consequently, firms operating in the industry’s 
supply chain are increasingly facing intense pressures to develop the strategic capa-
bilities for implementing green practices to reduce the environmental impacts of oper-
ations. From a theoretical perspective, the Natural Resource-Based View (NRBV) 
suggests that the strategic environmental capabilities of pollution prevention (PPC), 
product stewardship (PSC) and clean technology (CTC) can generate sustained 
competitive advantage for firms. However, the extant empirical research investigating 
the impact of the three NRBV strategic environmental capabilities (PPC, PWC and 
CTC) on firms’ competitive performance has yielded inconsistent results. Therefore, 
this paper adopts the theoretical lens of NRBV to develop and empirically assess an 
integrated framework of strategic environmental management capabilities (SEMC) 
and competitiveness in the context of the Nigerian O&G industry. Using a multiple 
regression technique to analyse the responses of 214 managers across the supply
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chain of the Nigerian O&G industry, this study examines the impact of the three 
NRBV-based SEMC (PPC, PWC and CTC) on the economic and environmental 
competitiveness of the firms operating in the supply chain of the Nigerian O&G 
industry. First, the results indicate that the three SEMCs have positive impacts on the 
environmental competitiveness of the O&G firms. However, while PPC and PSC are 
positively related to the economic competitiveness of firms, CTC has no statistically 
significant impact on economic competitiveness. These findings suggest that O&G 
firms in developing nations need to channel efforts to build their SEMCs for imple-
menting green practices to enhance their economic and environmental competitive-
ness. The results further highlight the need for policymakers in petroleum-producing 
nations to promote policies that foster the adoption of green practices by O&G firms. 

Keywords NRBV · Pollution prevention · Product stewardship · Clean 
technology · Sustainable supply chain management 

23.1 Introduction 

The O&G industry continually experiences stakeholders’ pressures to rethink oper-
ations towards sustainability due to the devastating negative impacts of the O&G 
operations and products on the environment [1]. Recently, various countries such 
as the Republic of Ireland and New Zealand have announced their commitment to 
divestment from fossil fuels (including O&G) [2]. Also, more stringent regulations 
are increasingly targeted at the O&G industry globally to manage climate change 
issues linked with the GHG emissions traceable to the industry [3, 4]. O&G firms 
can minimise operation and product environmental impact and improve economic 
performance by activating their strategic environmental management capabilities 
(SEMCs) [5]. 

The Natural Resource Based-View (NRBV) proposes pollution prevention (PPC), 
product stewardship (PSC) and clean technology (CTC) as SEMCs that may help 
firms attain sustained competitive advantage [6, 7]. Recently, O&G practitioners 
are showcasing their sustainability strategies to earn legitimacy against stakeholder 
pressures. For instance, Royal Dutch Shell has continually popularised its environ-
mental management capabilities through its drive toward huge investment in cleaner 
energy [8]. While these strategies mostly align with the NRBV-SEMC of PPC, PSC 
and CTC, there is no empirical evidence that these SEMCs positively impact the 
competitiveness of O&G firms in line with NRBV’s postulations. Considering that 
such evidence may justify petroleum managers’ investment in green practices while 
influencing the O&G policy framework toward sustainability; the current paper sets 
out to answer the following research question (RQ): 

Do strategic environmental capabilities (SEMCs) enhance the competitiveness of firms in 
the oil and gas supply chain?
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For this purpose, this paper proposed an integrated SEMC-competitiveness model 
that links the three NRBV-based SEMCs (PPC, PSC and CTC) with firms’ environ-
mental and economic competitiveness. The proposed model was assessed with data 
from selected managers in the Nigerian O&G supply chain. The remainder of this 
paper covers various sections, which include: Theoretical Background and Hypoth-
esis development (Sect. 23.2), Methodology (Sect. 23.3), Results and Discussion 
(Sect. 23.4) and Conclusion and Recommendations (Sect. 23.5). 

23.2 Theoretical Background and Hypotheses Development 

23.2.1 Natural Resource-Based View (NRBV) 

NRBV integrates the ‘voice of the environment’ into the Resource-Based View theory 
and argues that the future competitive advantage would be attained by firms’ ability 
to manage their natural environment effectively [6]. Accordingly, firms must channel 
their valuable, rare, inimitable and non-substitutable resources to activate the SEMCs 
of pollution prevention, product stewardship, clean technology and Base of the 
pyramid to attain sustained competitive advantage [7]. Empirical studies have vali-
dated the existence of PPC, PST and CTC in a supply chain context [7, 9]. However, 
the presence of the Base of the Pyramid strategies was not empirically validated in 
the UK Agrofood industry’s supply chain [9]. Few studies examining NRBV in the 
O&G industries have also sparingly focused on PPC and PSC [5, 10]. Therefore, the 
current research conceptualises PPC, PSC and CTC as the SEMCs that may enhance 
the competitiveness of O&G firms. 

Pollution prevention is a process-based approach to eliminating unnecessary 
pollution within internal operations. One of its key objectives is proactively and 
effectively minimising emissions, effluents and waste from operations. In contrast, 
product stewardship capabilities enable firms to adopt a lifecycle approach to tack-
ling social and environmental concerns at every stage of a product and production 
process to improve an organisation’s product sustainability [7]. A firm’s product stew-
ardship capabilities transcend internal frameworks but depend mainly on stakeholder 
integration [6, 11]. Finally, Clean technology capabilities result in firms adopting a 
radical approach to pollution prevention and environmental management practices 
[12]. Generally, acquiring clean technology capabilities usually requires consid-
erable investment [13]. Nevertheless, clean technology capabilities can enhance a 
company’s environmental reputation. The relationships among the constructs of this 
research are hereafter discussed.
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23.2.2 Strategic Environmental Management Capabilities 
(SEMC) and Competitiveness 

According to [6], the ability of firms to adopt pollution prevention strategies instead 
of end-of-the-pipe pollution control can help firms attain a higher level of economic 
performance. This is because pollution control methods such as waste disposal result 
in substantial financial costs and waste of managerial time, which could be saved 
through a proactive pollution prevention strategy. According to [5], O&G firms that 
integrate pollution prevention strategies into their operations achieve higher perfor-
mance levels. Furthermore, firms may attain a higher level of competitive perfor-
mance by applying a product stewardship strategy [6]. This is because firms pursuing 
product stewardship strategies can integrate environmental management strategies 
into a product lifecycle in collaboration with stakeholders [6, 7]. This improves 
firms’ ability to minimise the environmental impacts of products, leading to a good 
reputation among stakeholders and consumers. 

Many leading O&G companies are gradually investing in clean technology to 
foster the energy transition in response to stakeholder pressures against climate 
change. For example, Shell increased its original annual clean energy budget in 
2016 from $200 million to $1.2 billion in 2017 [14]. Although a clean technology 
strategy requires substantial financial capital, available subsidies and tax credits can 
ameliorate attributable financial requirements. Companies pursuing a clean tech-
nology strategy can also benefit from green financing. Based on the above, this 
research hypothesises that: 

H1a: Pollution prevention capabilities positively impact firms’ environmental 
competitiveness in the O&G industry. 
H1b: Pollution prevention capabilities positively impact firms’ economic compet-
itiveness in the O&G industry. 
H2a: Product stewardship capabilities positively impact firms’ environmental 
competitiveness in the O&G industry. 
H2b: Product stewardship capabilities positively impact firms’ economic compet-
itiveness in the O&G industry. 
H3a: Clean Technology capabilities positively impact the environmental compet-
itiveness of firms in the O&G industry. 
H3b: Clean Technology capabilities positively impact firms’ economic competi-
tiveness in the O&G industry. 

Following the hypotheses stipulated in this paper, the theoretical model of this 
research is presented in Fig. 23.1.

Our model consists of five constructs made up of three SEMC constructs 
(PPC, PSC and CTC) and two competitiveness constructs (EcoCom and EnvCom). 
The model specifies a causal impact of each of the SEMC constructs on 
the competitiveness constructs. The definition of each construct is provided in 
Table 23.1.
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Fig. 23.1 SEMC-Competitiveness conceptual model of the O&G industry

Table 23.1 Definition of constructs 

Construct Definition 

Pollution Prevention Capabilities (PPC) Innovative capacity for reducing operational 
emissions, wastes and effluents 

Product Stewardship Capabilities (PSC) Ability to implement measures that minimise the 
ecological impacts of products throughout the 
lifecycle 

Clean Technology Capabilities (CTC) Ability to implement disruptive change by 
adopting green technologies causing changes or 
diversification in products or operations 

Economic Competitiveness (EcoCom) Economic benefits derived from taking proactive 
environmental measures ahead of the competition 

Environmental Competitiveness (EnvCom) Reputational benefits resulting from managing 
environmental issues better than the competition 

23.3 Methodology 

23.3.1 Survey Development 

Latent constructs are operationalised either by developing measurement scales or 
adapting existing indicators from the literature [15]. The five latent constructs in 
this research are measured with items adapted from the extant literature. PPC is 
measured with five items adapted from [16], initially tested in the Canadian O&G 
industry. PSC is operationalised with five indicators adapted from [17]. These items 
were also verified in the O&G industry. Measuring CTC is attained with the adapt-
ability of combined items from [16, 18]. Finally, the competitiveness constructs 
(EcoCom and EnvCom) are operationalised with combined items modified from 
[19, 20]. To forestall the risk of measurement errors, the definitions of constructs and 
the measurement items were given to five academicians and five managers across the
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supply chain of the Nigerian O&G industry, who provided feedback that eventually 
refined the questionnaire items. The details of the questionnaire items are presented 
in Appendix 1. 

23.3.2 Samples 

The respondents in this research are top and middle-level managers across the supply 
chain of the Nigerian O&G industry. The Nigerian O&G industry is considered a 
relevant case study in this research because of its history of unsustainable operations 
across the supply chain, as documented in the literature. Also, strategic management 
staff across the Nigerian O&G industry are targeted in this research because they are 
considered knowledgeable in organisational strategies, including sustainability. A 
list of 2750 firms operating in the upstream and downstream sectors of the Nigerian 
O&G industry was obtained from the Department of Petroleum Resources (DPR), 
the regulator of the Nigerian O&G industry. The list contains the address and contact 
information of the relevant officers of the companies. Using a stratified random 
sampling technique, the list was classified into two groups: upstream (1100) and 
downstream (1650). Based on the sample size, 728 and 1092 questionnaires were 
respectively sent to the upstream and downstream firms using Qualtrics online survey 
platform. Between May and June 2019, 214 responses were received from various 
managers across the Nigerian O&G supply chain. The details of the respondents are 
provided in Table 23.2.

As per the view of [21] that sample sizes between 100 to 400 are sufficient for 
path analysis methodology based on regression analysis, the sample size of 214 is 
considered suitable for this research. Whereas this research records a low response 
rate of 12%, previous studies in operations management have also identified low 
response rates as a challenge in operations management research. 

To ensure a higher ethical standard in this research, respondents were assured 
of anonymity to protect their identities. Also, informed consent was sought before 
completing the questionnaire, evidencing that respondents willfully volunteered the 
information analysed in this research. Furthermore, the informed consent empha-
sised the respondents’ right to withdraw their responses anytime before publication, 
without any reason. 

23.4 Results and Discussion 

23.4.1 Measurement Model Assessment 

The measurement items were first assessed for reliability using Cronbach’s alpha. 
As  shown in Table  23.2, all results are sufficiently above the recommended value 
of 0.70 [15], indicating that the reliability of the questionnaire items is satisfactory.
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Table 23.2 Demography of 
the respondents 

Criteria Frequency Percentage 

Oil and Gas industry sector 

Upstream 88 41 

Downstream 126 59 

Total 214 100 

Respondents’ job designation 

CEO/Directors 23 11 

Operations managers 64 30 

Supply chain managers 37 17 

Procurement managers 38 18 

Logistics managers 35 16 

Compliance managers 17 8 

Total 214 100 

Respondents’ years of experience 

1–10 8 4 

11–20 74 35 

21–30 122 57 

31 and above 10 5 

Total 214 100

Further reliability and validity assessments were carried out within the context of 
Confirmatory factor Analysis (CFA) using AMOS software. Items were assessed in 
a complete measurement model using CFA. As the modification indices in AMOS 
suggested, three measurement items (PPC5, CTC 4 and CTC5) were deleted from the 
respective constructs due to poor loadings [22]. The final results of the measurement 
model assessment are presented in Table 23.2. 

The relative Chi-square of 1.336 is less than the recommended maximum value of 
3.00 [21]. Also, other model fit indices (RMSEA, 0.40, TLI = 0.966, CFI = 0.970, 
IFI = 0.971, NFI = 0.903) are higher than the 0.90 recommended minimum value 
[22], providing evidence of good fit of the research model. Furthermore, all the t-
values are above the recommended value of 2.575 and are significant at 0.01. level, 
indicating satisfactory convergent validity. 

23.4.2 Hypotheses Testing and Results 

Upon validating the measurement model, the constructs were classified into inde-
pendent and dependent variables with causal relationships specified in line with
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the research model hypotheses. For this purpose, PPC, PSC and CTC are indepen-
dent variables that impact EcoCom and EnvCom as dependent variables. The results 
of the individual hypotheses based on AMOS output are presented in (Table 23.4). 

Table 23.3 The results of measurement model assessment 

Constructs Alpha Standardised coefficient t-values 

Pollution Prevention Capabilities 
(PPC) 

0.841 

PPC1 0.516 6.92 

PPC2 0.928 5.14 

PPC3 0.967 7.02 

PPC4 0.519 6.18 

Product Stewardship Capabilities 
(PSC) 

0.945 

PSC1 0.757 4.51 

PSC2 0.878 3.92 

PSC3 0.934 6.31 

PSC4 0.940 6.12 

PSC5 0.832 3.01 

Clean Technology Capabilities 
(CTC) 

0.739 

CTC1 0.659 4.19 

CTC2 0.793 6.21 

CTC3 0.660 3.46 

Economic Competitiveness 
(EcoCom) 

0.845 

EcoCom1 0.905 6.41 

EcoCom2 0.873 5.12 

EcoCom3 0.804 5.14 

EcoCom4 0.865 4.76 

EcoCom5 0.700 5.41 

Environmental Competitiveness 
(EnvCom) 

0.911 

EnvCom1 0.905 6.02 

EnvCom2 0.873 3.13 

EnvCom3 0.804 4.22 

EnvCom4 0.865 6.05 

EnvCom5 0.700 3.70 

Fit Indices: Relative Chi-square = 1.336, RMSEA, 0.40, TLI = 0.966, CFI = 0.970, IFI = 0.971, 
NFI = 0.903
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Table 23.4 The results of hypotheses testing 

Constructs relationships Standardised coefficient P-Value Position 

Pollution Prevention Capabilities (PPC) 

Economic Competitiveness 
(EcoCOM) 

0.21 * H1a: supported 

Environmental Competitiveness 
(EnvCom) 

0.15 * H1b: supported 

Product Stewardship Capabilities (PSC) 

Economic Competitiveness 
(EcoCOM) 

0.05 *** H2a: supported 

Environmental Competitiveness 
(EnvCom) 

0.39 ** H2b: supported 

Clean Technology Capabilities (PPC) 

Economic Competitiveness 
(EcoCOM) 

0.21 0.33 H3a: not supported 

Environmental Competitiveness 
(EnvCom) 

0.27 * H1b: supported 

Note *** significant at 0.001 level ** significant at 0.01 level; * significant at 0.05 level; ns: not 
significant; Chi-square = 1.48; RMSEA = 0.047, TLI, 0.920, CFI = 0.950, IFI = 0.949, NFI = 
0.872. 

All hypotheses are positive and statistically significant except for H3a (CTC → 
EcoCom), which is not significant, thus mostly confirming the proposed research 
model. Therefore oil and gas firms that develop the strategic environmental manage-
ment capabilities (SEMC) of pollution prevention and product stewardship are likely 
to derive the benefits of a higher level of economic and environmental competitive-
ness, in line with the NRBV logic [6, 7]. In contrast, while O&G firm’s capabilities for 
clean technology may enhance environmental competitiveness, it may not necessarily 
result in higher economic competitiveness. With these results, the current research 
has answered the proposed research question. 

23.5 Conclusion 

This research examined whether O&G firms that channel efforts into activating their 
strategic environmental capabilities of pollution prevention, product stewardship 
and clean technology can derive a higher level of competitiveness as proposed in 
the NRBV [6, 7]. While there is a positive association between the three SEMCs 
and environmental competitiveness, clean technology has no statistically signifi-
cant effect on economic competitiveness, unlike pollution prevention and product 
stewardship strategies that positively and significantly impact economic compet-
itiveness. The findings of our study have important implications for theory and 
managerial practice. From an academic perspective, our study has attempted to bring
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empiricism to the NRBV, which has hitherto been considered a mere theoretical lens 
in GSCM literature. The research has also deepened the application of theory in 
O&G-focused GSCM research. From the managerial perspective, the findings of this 
research justify O&G firms’ investment in the examined green practices as they all 
yielded positive impacts on environmental and economic competitiveness (except for 
CTC, which has no significant effect on economic competitiveness). Policymakers 
may also promote sustainability policies for the O&G industry because of the vali-
dated environmental benefits. Incentives such as subsidies can motivate O&G firms’ 
investment in clean technology to lessen the financial burden. Future studies may 
address this research’s limitations which include non-inclusion of participants from 
other O&G countries, expungement of other SEMCs from the research model and 
deemphasising the antecedents of SEMCs. 
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