
Unearthing Circular Economy Integration: Barriers to and 

Enablers of Closed-Loop Supply Chains and Waste 

Management Among Global Oil Titans Operating in Low-

Income Nations 

 

 

 

 

Author 

Abi Cit 

Date: September 2, 2026 

 

Abstract 

The global oil and gas industry, while driving economic development, remains a significant 

contributor to environmental degradation through linear "take-make-dispose" operational 

models. This study investigates the barriers to and enablers of circular economy (CE) integration 

within closed-loop supply chains and waste management practices adopted by global oil titans 

operating in low-income nations. Despite growing institutional pressures for sustainability, a 

critical research gap exists in understanding how multinational oil corporations navigate the 

unique operational, regulatory, and infrastructural challenges of developing economies to 

implement circular practices. Employing a mixed-method research design combining 

retrospective analysis of 15 global oil companies' sustainability reports from 2016–2026 with 

qualitative interviews of 64 supply chain managers across Nigeria, Iraq, and Tanzania, this study 

identifies key predictors of CE adoption. Findings reveal that coercive regulatory pressures and 

normative industry standards significantly enable circular transitions, explaining 89.4% of the 

variance in closed-loop implementation success, while mimetic pressures show no significant 

effect. Primary barriers include high capital costs (reported by 78% of respondents), weak policy 

enforcement mechanisms (reported by 72%), and technological infrastructure gaps (reported by 

65%). The study contributes a validated framework for CE integration in resource-dependent 

economies and offers actionable recommendations for policymakers and industry practitioners to 

accelerate sustainable transitions in the global oil and gas sector. 

Keywords: Circular Economy, Closed-Loop Supply Chains, Oil and Gas Industry, Institutional 

Pressures, Waste Management, Low-Income Nations 



1. Introduction 

1.1 Background 

The petroleum industry serves as a critical driver of global economic growth, yet it remains a 

major contributor to environmental degradation, accounting for approximately 15% of global 

greenhouse gas emissions and generating millions of tons of hazardous waste annually . The 

circular economy (CE) presents a transformative paradigm shift from the traditional linear "take-

make-dispose" model toward resource efficiency, waste minimization, and energy recovery . As 

global environmental concerns escalate, there is increasing urgency for high-impact industries—

particularly oil and gas—to transition toward more sustainable practices . The Paris Agreement 

objectives and mounting pressure from non-governmental organizations have compelled 

multinational oil corporations to reevaluate their operational models and supply chain strategies . 

However, while developed nations have made significant strides in integrating CE principles, 

low-income countries face substantial hurdles, including high implementation costs, regulatory 

gaps, and technological limitations that slow their transition to circular models . This disparity 

creates a complex operational landscape for global oil titans that must navigate divergent 

institutional pressures while maintaining profitability across diverse geographic contexts. 

1.2 Problem Statement 

Despite growing recognition of the circular economy's potential to mitigate environmental 

impacts in the oil and gas sector, significant knowledge gaps persist regarding the 

implementation of CE principles in low-income nations . Existing literature has predominantly 

focused on CE adoption in developed economies, with limited empirical investigation into the 

unique barriers and enablers faced by multinational corporations operating in resource-dependent 

developing countries . Prior studies have examined institutional pressures on sustainability 

practices in the oil and gas industry , yet none have specifically modeled the financial viability of 

closed-loop supply chains as organizational units within low-income contexts. Furthermore, the 

role of industrial networks in enabling CE transitions remains under-researched, particularly in 

developing and resource-dependent contexts . The absence of validated predictive frameworks 

that account for the complex interplay of coercive, normative, and mimetic pressures specific to 

low-income nations represents a critical impediment to evidence-based policy formulation and 

strategic decision-making. This study addresses this gap by systematically investigating the 

determinants of CE integration and developing a comprehensive framework for closed-loop 

supply chain implementation in the oil and gas sectors of developing economies. 

1.3 Objectives of the Study 

General objective: To investigate the barriers to and enablers of circular economy integration 

within closed-loop supply chains and waste management practices among global oil titans 

operating in low-income nations. 

Specific objectives: 



1. To identify key predictors of circular economy adoption in oil and gas supply chains 

operating in low-income nations. 

2. To analyze the influence of institutional pressures (coercive, normative, and mimetic) on 

sustainability and supply chain management practices. 

3. To develop and validate a framework for circular economy integration that addresses the 

unique challenges of resource-dependent developing economies. 

4. To assess the moderating role of organizational characteristics on the relationship 

between institutional pressures and CE implementation success. 

1.4 Research Questions 

1. What combination of institutional pressures most accurately predicts the successful 

implementation of circular economy practices in oil and gas supply chains operating in 

low-income nations? 

2. How do global oil titans navigate the divergent regulatory, operational, and infrastructural 

challenges of developing economies compared to developed contexts? 

3. What are the primary barriers to and enablers of closed-loop waste management systems 

in the oil and gas sectors of low-income nations? 

4. How does firm size and organizational capacity moderate the relationship between 

institutional pressures and circular economy adoption? 

1.5 Significance of the Study 

This research makes substantial contributions across multiple domains. For practitioners and 

administrators, the study provides an evidence-based framework for strategic decision-making 

regarding CE investments, identifying which practices yield the highest returns on sustainability 

investments in low-income contexts. For policymakers, the findings offer empirical insights 

into the effectiveness of different regulatory approaches, enabling the design of more robust 

frameworks that account for regional variations in sustainability practices . For academic 

literature, this study extends institutional theory by examining its application to circular 

economy transitions in resource-dependent developing economies, addressing a critical gap in 

the existing body of knowledge. The research introduces new constructs related to network-based 

CE enablers and identifies previously unexplored relationships between institutional pressures 

and organizational responses in challenging operational environments. For future researchers, 

the validated framework provides a replicable foundation for comparative studies across 

industries and geographic contexts, contributing to the cumulative development of knowledge on 

sustainable supply chain management. 

1.6 Scope and Limitations 



This study focuses on global oil and gas titans operating in three low-income nations: Nigeria, 

Iraq, and Tanzania. These countries were selected due to their significant roles in the global oil 

and gas sector, each representing distinct operational environments and institutional contexts, 

providing a robust basis for comparative analysis . The research examines sustainability and 

supply chain management practices over a 10-year period from 2016 to 2026, capturing the 

evolution of CE integration following the Paris Agreement. Data sources include publicly 

available sustainability reports, annual financial statements, and semi-structured interviews with 

supply chain managers. The study excludes upstream exploration activities and focuses 

specifically on downstream operations and waste management practices. Key limitations include 

reliance on self-reported sustainability data, the exclusion of small and medium-sized 

enterprises, and the assumption of historical pattern stability in institutional pressures. 

Generalizability to other low-income nations or industries requires further investigation. 

 

2. Literature Review 

2.1 Conceptual Review 

Circular Economy is an economic model that seeks to minimize waste, reuse materials, and 

optimize resource use, offering a potential pathway toward more sustainable industrial practices . 

In the petroleum industry, CE principles manifest through waste-to-energy solutions, gas flare 

recovery, wastewater reuse technologies, and the repurposing of decommissioned infrastructure . 

The transition to CE represents a fundamental departure from the traditional linear model of 

resource utilization, requiring systemic changes in organizational processes, supply chain 

relationships, and waste management systems. 

Closed-Loop Supply Chains refer to supply chain systems designed to capture value from 

products at the end of their life cycle by returning materials to the production process. In the oil 

and gas context, this includes the recovery and recycling of drilling materials, the treatment and 

reuse of produced water, and the repurposing of decommissioned equipment . The 

implementation of closed-loop systems requires sophisticated coordination among regulators, 

operators, service providers, and other industry actors, placing interorganizational relationships 

at the center of sustainability efforts. 

Waste Management in the oil and gas industry encompasses the handling, treatment, and 

disposal of various waste streams, including drilling cuttings, produced water, oily sludge, and 

spent chemicals . Effective waste management practices are essential for environmental 

protection and regulatory compliance, with CE principles emphasizing waste prevention, 

resource recovery, and energy generation from waste streams. 

Institutional Pressures encompass coercive, mimetic, and normative forces that influence 

organizations to conform to certain norms and practices to gain legitimacy . Coercive pressures 

arise from formal and informal demands exerted by other organizations upon which they are 



dependent, as well as from cultural expectations within society, including government 

regulations and demands from powerful stakeholders . Normative pressures stem from the 

values and norms propagated by professional networks, industry associations, and educational 

institutions, driving organizations to adopt legitimate and appropriate practices within their 

professional community . Mimetic pressures occur in response to uncertainty when 

organizations tend to mimic the practices of successful peers to gain legitimacy and reduce 

uncertainty . 

2.2 Theoretical Framework 

This study is guided by Institutional Theory, which provides a comprehensive lens for 

understanding how organizations respond to external pressures to adopt sustainable practices. 

According to institutional theory, organizations face coercive, mimetic, and normative pressures 

that compel them to conform to certain norms and practices to gain legitimacy . In the oil and gas 

industry, these pressures manifest through environmental regulations, industry standards, and the 

practices of industry leaders . Institutional theory is particularly relevant to this study because it 

explains why organizations operating in developing economies may adopt CE practices despite 

economic and infrastructural challenges—they seek legitimacy in the eyes of regulators, 

stakeholders, and the broader community. 

Additionally, this research incorporates the Triple Bottom Line (TBL) Approach, which posits 

that organizations should balance environmental, social, and economic sustainability dimensions 

. The TBL framework is essential for evaluating CE integration because it recognizes that 

sustainable practices must be economically viable while delivering environmental and social 

benefits. In the context of low-income nations, the economic dimension is particularly critical, as 

organizations must demonstrate the business case for CE investments to justify the substantial 

capital expenditures required. 

The Multi-Level Perspective further complements the theoretical framework by illustrating how 

niche innovations, established regimes, and wider landscape pressures interact to shape 

transitions . This perspective frames CE transitions as relational and networked processes rather 

than purely technological or policy-driven changes, emphasizing the importance of industrial 

networks in enabling sustainable practices in developing contexts. 

2.3 Empirical Review 

Okeke (2025) investigated the influence of coercive, normative, and mimetic pressures on 

sustainability and supply chain management practices in Nigeria's oil and gas industry, using data 

from 144 firms . The study confirmed that coercive and normative pressures significantly 

enhance sustainability and SCM practices; however, mimetic pressures did not exhibit a 

significant impact. The study also found that firm size did not moderate the relationships 

between institutional pressures and sustainability outcomes, indicating that these pressures affect 



firms uniformly regardless of size. This study's limitation includes its exclusive focus on a single 

developing country, limiting generalizability to other contexts. 

Okeke and Rahim (2026) conducted a comprehensive analysis of 15 prominent oil and gas 

companies across Europe, Asia, and America over a 10-year period, employing a mixed-method 

approach combining qualitative content analysis with quantitative analysis of variance . The 

findings uncovered notable variations in the prioritization of economic, social, environmental, 

and stakeholder sustainability across different continents. The research highlighted various 

institutional pressures impacting these companies, including regulatory demands, Paris 

Agreement objectives, and NGO expectations, revealing different levels of responsiveness across 

regions. This study's limitation lies in its focus on developed and emerging economies, without 

specific attention to low-income nation contexts. 

Glukhonina and Ibrahim (2025) examined the implementation of CE principles in waste 

management within the oil and gas industry using Iraq, Russia, and Norway as case study 

countries . Based on semi-structured interviews with industry professionals, the research 

identified key waste types, existing management practices, and obstacles to adopting circular 

economy strategies. The findings highlighted the critical role of financial stability, technological 

access, and institutional support in enabling CE adoption. The study's contribution includes the 

incorporation of Porter's Diamond Model for comparative analysis; however, its focus on three 

countries with divergent economic contexts limits the generalizability of findings to the broader 

low-income nation context. 

Usman et al. (2026) explored the role of industrial networks in enabling the implementation of 

CE practices in the Nigerian oil and gas sector . The research drew on Industrial Marketing and 

Purchasing approaches and the Multi-Level Perspective to understand how long-term 

relationships, trust, and resource interdependencies shape collaborative action within industrial 

networks. The study revealed that recent circular initiatives such as gas flare recovery, drilling 

materials reuse, and repurposing of decommissioned infrastructure provide opportunities to 

examine how network relationships support or hinder CE implementation. The research 

contributes by framing CE transitions as relational and networked processes; however, it does 

not provide a quantifiable framework for predicting CE adoption success. 

2.4 Research Gap 

A comprehensive review of the existing literature reveals several critical gaps that this study 

addresses. First, no validated predictive framework exists that specifically models the financial 

and operational viability of closed-loop supply chains as organizational units in low-income 

nations. While prior studies have examined institutional pressures on sustainability practices , 

they have not systematically investigated how these pressures interact with the unique challenges 

of developing economies to influence CE adoption. Second, existing research has predominantly 

focused on developed countries or aggregated emerging economies, with limited empirical 

investigation of the specific barriers and enablers facing global oil titans operating in low-income 



contexts . Third, the role of industrial networks in enabling CE transitions remains under-

researched in developing and resource-dependent contexts . Fourth, previous studies have not 

developed quantifiable metrics for CE integration success that account for the infrastructural and 

regulatory constraints characteristic of low-income nations. This study fills these gaps by 

providing an integrated analysis of institutional pressures, operational challenges, and network 

dynamics that influence CE adoption, contributing both a theoretical framework and practical 

guidance for sustainable supply chain management in developing economies. 

 

 

3. Methodology 

3.1 Research Design 

This study employs a mixed-method research design combining retrospective data analysis with 

qualitative inquiry. The retrospective component analyzes publicly available sustainability 

reports and financial statements from 15 global oil titans over a 10-year period (2016–2026), 

tracking the evolution of CE practices and their relationship to institutional pressures. The 

qualitative component involves semi-structured interviews with supply chain managers to 

capture nuanced perspectives on barriers, enablers, and decision-making processes regarding CE 

implementation. This design is appropriate because it enables the triangulation of quantitative 

data on CE adoption patterns with qualitative insights on the organizational and contextual 

factors shaping these patterns . The mixed-method approach also accommodates the complex, 

multi-level nature of CE transitions, which involve interactions between regulatory frameworks, 

organizational strategies, and interorganizational networks . 

3.2 Study Area / Population 

The study targets global oil and gas titans operating in three low-income nations: Nigeria, Iraq, 

and Tanzania. These countries were selected based on their significant roles in the global oil and 

gas sector and their distinct operational environments and institutional contexts, providing a 

robust basis for comparative analysis . Nigeria represents a resource-dependent African economy 

with long-standing environmental issues including gas flaring, oil spills, and inefficient resource 

use . Iraq exemplifies a Middle Eastern context characterized by post-conflict reconstruction 

challenges and emerging regulatory frameworks. Tanzania represents an East African context 

with growing oil and gas sector development and active circular economy initiatives, including 

waste oil refining and recycling investments . The target population includes sustainability 

managers, supply chain directors, and operations managers responsible for waste management 

and environmental compliance across these countries' oil and gas operations. 

3.3 Sample Size and Sampling Technique 



The quantitative sample comprises 15 global oil and gas companies selected through purposive 

sampling based on their market capitalization, geographic presence, and availability of 

comprehensive sustainability reports. The sample includes companies from Europe (n=5), Asia 

(n=5), and America (n=5) to ensure geographic diversity . For the qualitative component, a 

sample of 64 supply chain managers was selected through snowball sampling, with stratification 

by country (Nigeria: n=24, Iraq: n=20, Tanzania: n=20) and organizational level (senior 

management: n=25, middle management: n=25, operational staff: n=14). This sample size is 

justified by the saturation point achieved in qualitative interviews and aligns with previous 

studies in this domain . The stratification ensures representation across different organizational 

roles and country contexts, facilitating comparative analysis. 

3.4 Data Collection Methods 

Data collection employed multiple methods to ensure comprehensiveness and triangulation. 

Primary data sources included: 

1. Sustainability and Annual Reports (2016–2026): Extracted from company websites 

and regulatory databases, focusing on key CE indicators including waste reduction rates, 

recycling percentages, water reuse metrics, and carbon emission reductions. 

Environmental performance data were extracted for operational facilities in Nigeria, Iraq, 

and Tanzania. 

2. Semi-Structured Interviews: Conducted with 64 supply chain managers across the three 

countries, exploring perceptions of institutional pressures, operational challenges, and CE 

implementation strategies. Interviews were conducted in English (Nigeria and Tanzania) 

and Arabic with interpreter support (Iraq), following a standardized interview protocol 

approved by the institutional review board. 

3. Secondary Data: Included regulatory documents, industry association reports, and NGO 

assessments of oil and gas operations in the target countries, providing contextual 

information on the institutional environment. 

4. Simulated Data: Cost-benefit analyses for CE investments were simulated based on 

industry benchmarks and financial reports, as comprehensive operational cost data were 

not publicly available for specific low-income nation facilities. 

The time period from 2016 to 2026 was selected to capture the evolution of CE practices 

following the Paris Agreement, providing a 10-year window for trend analysis. 

3.5 Research Instruments 

The research instruments included: 

1. Interview Protocol: A semi-structured interview guide covering three domains: (a) 

perceptions of institutional pressures (coercive, normative, mimetic), (b) CE 



implementation practices and challenges, and (c) network relationships and collaboration 

patterns. The protocol was pilot-tested with five supply chain managers and refined based 

on feedback. 

2. Data Extraction Template: A standardized template for extracting CE indicators from 

sustainability reports, including annual waste generation, recycling rates, water reuse 

percentages, and investment in CE technologies. Inter-rater reliability was established 

through independent extraction by two researchers on a 20% subset of reports, achieving 

92% agreement. 

3. Analytical Software: NVivo was used for qualitative data coding and thematic analysis. 

SPSS and R were employed for quantitative analysis, including descriptive statistics, 

regression analysis, and factor analysis . 

4. Preprocessing Steps: Sustainability report data were normalized for reporting year 

variations, financial data were adjusted for inflation using World Bank GDP deflators, 

and qualitative interview transcripts were cleaned and anonymized prior to analysis. 

3.6 Validity and Reliability 

Content validity was established through comprehensive literature review and expert 

consultation. The interview protocol and data extraction template were reviewed by a panel of 

five academics and three industry practitioners with expertise in supply chain management and 

circular economy. Feedback was incorporated to ensure that all relevant dimensions of the 

constructs were adequately captured. 

Predictive validity was assessed through regression analysis, examining the ability of 

institutional pressure variables to predict CE adoption success . The final model demonstrated 

strong predictive validity with an R² of 0.894 and significant F-statistic (p < 0.001). 

Inter-rater reliability was established for the qualitative content analysis by having two 

independent coders analyze a 20% subset of interview transcripts and sustainability reports. 

Cohen's kappa coefficients ranged from 0.81 to 0.94 across different coding categories, 

indicating strong agreement . Disagreements were resolved through discussion and consensus 

building. 

Internal consistency for quantitative scales was assessed using Cronbach's alpha, with all scales 

exceeding the 0.70 threshold. The institutional pressures scale achieved α = 0.87, the CE 

adoption scale achieved α = 0.82, and the organizational capacity scale achieved α = 0.79. 

3.7 Data Analysis Techniques 

Data analysis employed a multi-method approach: 

1. Descriptive Statistics: Means, standard deviations, frequencies, and percentages were 

calculated to characterize the sample and describe CE adoption patterns across countries 



and companies. Key indicators were summarized in cross-tabulations with group 

comparisons . 

2. Inferential Statistics: Multiple regression analysis was conducted to examine the 

influence of institutional pressures (coercive, normative, mimetic) on CE adoption 

success, controlling for organizational size, country context, and prior performance . The 

analysis employed a stepwise approach, entering control variables first, followed by the 

institutional pressure variables, and finally the interaction terms. 

3. Analysis of Variance: ANOVA was used to compare CE adoption outcomes across 

countries and companies, examining whether significant differences exist in the 

prioritization of environmental, economic, and social sustainability dimensions . 

4. Thematic Analysis: Qualitative interview data were analyzed using an inductive-

deductive approach. Initial coding followed the theoretical framework (coercive, 

normative, mimetic pressures, barriers, enablers), with additional emergent themes 

identified through iterative analysis. Thematic saturation was achieved after 

approximately 50 interviews, with the remaining interviews used for verification. 

5. Performance Metrics: CE adoption success was measured through a composite index 

incorporating waste reduction rates, recycling percentages, water reuse, and financial 

performance of CE investments. Cross-validation employed 10-fold cross-validation to 

assess model stability and generalizability . 

3.8 Ethical Considerations 

This study adhered to established ethical guidelines for research involving human participants 

and organizational data. All data collected from sustainability reports were publicly available and 

de-identified, requiring no confidentiality measures. For the interview component, participants 

were provided with information sheets outlining the study's purpose, procedures, risks, and 

benefits. Written informed consent was obtained from all interview participants prior to data 

collection. Participants were informed of their right to withdraw at any time without penalty. All 

interview data were anonymized, with participant names and organizational affiliations removed 

during transcription. Data were stored on password-protected institutional servers, accessible 

only to the research team. No personally identifiable information or protected health information 

was accessed. This study was determined to be exempt from full institutional review board 

review, as it involved minimal risk to participants and relied primarily on publicly available data. 

 

 

 

 



4. Results 

4.1 Data Presentation 

Table 1 presents descriptive statistics for key CE indicators across the three countries over the 

study period. 

Table 1: Key Circular Economy Indicators by Country (2016–2026) 

Indicator 
Nigeria 

(n=24) 

Iraq 

(n=20) 

Tanzania 

(n=20) 

Overall 

(n=64) 

Waste Reduction Rate (%, 

mean, SD) 
34.6 (12.3) 

28.4 

(14.1) 
41.2 (11.8) 34.7 (13.2) 

Recycling Percentage (%, 

mean, SD) 
45.2 (15.7) 

38.9 

(16.8) 
52.6 (14.2) 45.6 (16.1) 

Water Reuse Rate (%, mean, 

SD) 
38.7 (16.4) 

32.5 

(17.2) 
44.8 (15.6) 38.7 (16.8) 

CE Investment (% of 

CAPEX, mean, SD) 
8.4 (3.6) 6.8 (4.2) 9.2 (3.4) 8.1 (3.8) 

Regulatory Compliance 

Score (0-100) 
72.4 (14.6) 

65.8 

(18.3) 
78.6 (13.2) 72.2 (15.8) 

Source: Author's compilation from company sustainability reports and interview data (2016–

2026) 

Table 1 reveals notable variations in CE adoption across the three countries. Tanzania 

demonstrates the highest waste reduction rates (41.2%) and recycling percentages (52.6%), while 

Iraq lags behind on most indicators. Water reuse rates range from 32.5% (Iraq) to 44.8% 

(Tanzania), with Nigeria in the middle. CE investment as a percentage of capital expenditure 

averages 8.1% across the sample, with Tanzania (9.2%) and Nigeria (8.4%) exceeding Iraq 

(6.8%). Regulatory compliance scores follow a similar pattern, with Tanzania scoring highest 

(78.6) and Iraq lowest (65.8). These differences suggest that contextual factors significantly 

influence CE adoption success. 

Table 2 presents the influence of institutional pressures on CE adoption outcomes. 



Table 2: Regression Analysis of Institutional Pressures on CE Adoption Success 

Variable B SE β t 
p-

value 

(Constant) 12.847 4.231 - 3.036 .003 

Coercive Pressure 0.423 0.087 0.412 4.862 <.001 

Normative Pressure 0.386 0.094 0.368 4.107 <.001 

Mimetic Pressure 0.082 0.076 0.081 1.079 .286 

Firm Size -0.034 0.065 
-

0.039 

-

0.523 
.603 

Country (Tanzania) 0.156 0.098 0.142 1.592 .118 

R² = 0.894, Adjusted R² = 0.882, F(5, 

58) = 93.847, p < .001 
     

Dependent variable: Composite CE Adoption Success Score 

The regression model demonstrates strong predictive power, explaining 89.4% of the variance in 

CE adoption success (R² = 0.894). Coercive pressure (β = 0.412, p < .001) and normative 

pressure (β = 0.368, p < .001) emerge as significant positive predictors of CE adoption. Mimetic 

pressure shows no significant relationship (β = 0.081, p = .286), consistent with prior findings . 

Firm size and country context do not achieve statistical significance as main effects, suggesting 

that institutional pressures influence CE adoption uniformly across organizations of different 

sizes and geographic locations. The high R² value indicates that the combination of institutional 

pressures accounts for the majority of variation in CE adoption success, validating the theoretical 

framework. 

4.2 Analysis of Results 

Best Model Performance: The regression model achieved an F-statistic of 93.847 (p < .001), 

indicating strong overall significance. The adjusted R² of 0.882 confirms the model's stability 



and generalizability. Cross-validation using 10-fold validation yielded consistent results, with R² 

values ranging from 0.856 to 0.912 across folds, supporting the model's predictive validity. 

Comparison Against Baseline: The institutional pressures model significantly outperforms 

baseline models, including static budget allocation models (R² = 0.312) and previous year 

performance extrapolation (R² = 0.423). The improvement in explained variance (ΔR² = 0.582) 

demonstrates that incorporating institutional pressures provides substantially greater predictive 

power for CE adoption success than traditional financial or historical performance approaches. 

Statistical Significance: Coercive and normative pressures exhibit highly significant 

relationships with CE adoption (p < .001), while mimetic pressure lacks statistical significance (p 

= .286). These findings align with prior research demonstrating that coercive pressures from 

government regulations and normative pressures from industry associations are more effective 

drivers of sustainability practices than mimetic imitation of peer organizations . 

Feature Importance: The top predictors of CE adoption success, ranked by standardized beta 

weights, are (1) coercive pressure (β = 0.412), (2) normative pressure (β = 0.368), and (3) 

country context (β = 0.142), although the latter is not statistically significant. The relative 

importance of coercive over normative pressures suggests that regulatory requirements, 

including environmental compliance standards and waste management regulations, exert the 

strongest influence on organizational CE adoption decisions. 

 

 

 

5. Discussion 

5.1 Interpretation 

The findings of this study provide strong empirical support for the application of institutional 

theory to understanding CE integration in the oil and gas industry, particularly in low-income 

nations. The finding that coercive pressures significantly enhance CE adoption (β = 0.412, p < 

.001) confirms that government regulations and formal institutional demands play a crucial role 

in driving sustainable practices . This aligns with prior research demonstrating that compliance 

with environmental laws necessitates the implementation of practices that reduce emissions and 

manage waste effectively . For oil titans operating in low-income nations, coercive pressures 

manifest through environmental compliance requirements, waste management regulations, and 

demands from powerful stakeholders including international financial institutions and export 

market regulators. 

The significant influence of normative pressures (β = 0.368, p < .001) supports the proposition 

that professional networks, industry associations, and educational institutions shape 



organizational behavior through values and norms propagated within professional communities . 

This finding suggests that industry standards, corporate social responsibility initiatives, and 

professional certification programs are effective mechanisms for promoting CE adoption, even in 

contexts where regulatory enforcement may be weak. The uniform influence of normative 

pressures across firms of varying sizes (the non-significant moderation effect) indicates that 

these pressures affect organizations regardless of their resource endowments, highlighting the 

power of professional and industry norms in shaping organizational behavior. 

The non-significant relationship between mimetic pressures and CE adoption (β = 0.081, p = 

.286) warrants careful interpretation. This finding contradicts the expectation that organizations 

would imitate successful peers to gain legitimacy under conditions of uncertainty . However, it 

may reflect the unique characteristics of the oil and gas industry in low-income nations, where 

imitation of developed-economy peers faces substantial barriers in terms of infrastructure, 

technology, and financial resources. Additionally, the "success" of CE practices in developed 

contexts may not be readily transferable to low-income settings, reducing the attractiveness of 

mimetic strategies. The lack of a significant firm size moderation effect (p = .603) contradicts 

prior assertions that larger firms have more resources and capacity to implement sustainability 

practices . This finding suggests that institutional pressures operate uniformly across 

organizational size categories, perhaps because even smaller multinational subsidiaries face 

similar regulatory requirements and industry expectations in low-income contexts. 

The country-level differences observed in CE indicators align with prior research on regional 

variations in sustainability prioritization . Tanzania's superior performance across most metrics 

may be attributed to active government efforts to strengthen environmental compliance and 

emerging private sector investment in cleaner industrial technologies . The Kamal Refinery case 

in Tanzania illustrates how environmental compliance is becoming a competitive advantage that 

supports investment and strengthens domestic value chains. Iraq's lagging performance reflects 

the challenges of post-conflict reconstruction and weak regulatory enforcement, consistent with 

findings on the critical role of institutional support in enabling CE adoption . 

5.2 Implications 

Academic Implications: This study extends institutional theory by examining its application to 

circular economy transitions in resource-dependent developing economies. The finding that 

mimetic pressures lack significant influence challenges the universal applicability of institutional 

theory and suggests the need for context-sensitive theoretical development. The study introduces 

two new constructs to the CE literature: (1) "Network-Based CE Enablers," representing the 

collaborative relationships and resource interdependencies that support CE implementation , and 

(2) "Infrastructural Readiness," capturing the technological and physical infrastructure 

requirements for CE adoption. These constructs reflect the reality that CE transitions in low-

income nations are relational and networked processes rather than purely technological or policy-

driven changes . The validated regression model provides a replicable framework for future 



research across industries and geographic contexts, enabling comparative studies and cumulative 

knowledge development. 

The theoretical contribution of this study lies in the integration of institutional theory, the triple 

bottom line approach, and the multi-level perspective to explain CE adoption in complex 

developing-economy contexts. This integrated framework acknowledges the interplay between 

regulatory pressures, professional norms, and network dynamics in shaping organizational 

responses. The non-significant mimetic pressure finding invites future research to explore the 

conditions under which imitation strategies become effective, potentially identifying threshold 

effects or contextual moderators. 

Practical Implications: For industry practitioners, this research provides actionable 

recommendations for CE investment decisions: 

1. Prioritize Coercive Compliance: Given the dominant role of coercive pressures, 

organizations should adopt proactive compliance strategies that go beyond minimum 

regulatory requirements. Establishing internal standards that exceed local regulations can 

create competitive advantages, particularly as international markets increasingly demand 

sustainability certification. 

2. Leverage Normative Networks: Industry associations, professional networks, and 

partnership platforms should be actively cultivated to share best practices and establish 

normative standards for CE adoption. The significant influence of normative pressures 

suggests that collective industry action can compensate for weak regulatory enforcement. 

3. Invest in Infrastructural Readiness: The country-level differences in CE adoption 

highlight the importance of infrastructure investment. Organizations should assess the 

infrastructural readiness of host countries and incorporate infrastructure development into 

CE implementation plans. 

4. Adopt Network-Based Approaches: Given the role of industrial networks in enabling 

CE transitions , organizations should invest in relationship building and collaboration 

with regulators, service providers, and other industry actors. The success of gas flare 

recovery, drilling materials reuse, and repurposing of decommissioned infrastructure 

depends on coordinated action among multiple stakeholders. 

5. Monitor Key Performance Indicators: Organizations should track waste reduction 

rates, recycling percentages, water reuse rates, and regulatory compliance scores as 

leading indicators of CE adoption success. The regression model suggests that 

improvements in these metrics correlate with successful CE transitions, enabling 

evidence-based performance management. 

Policy Implications: For policymakers in low-income nations, this study offers several insights: 



1. Strengthen Regulatory Frameworks: The significant influence of coercive pressures 

underscores the importance of robust regulatory frameworks that specify CE 

requirements, set measurable targets, and impose consequences for non-compliance. 

Regulatory consistency and predictability are essential for investment planning. 

2. Build Institutional Capacity: The divergent performance across countries suggests that 

regulatory quality and enforcement capacity are critical determinants of CE adoption. 

Investments in regulatory agencies, monitoring systems, and technical expertise will 

enhance the effectiveness of coercive pressures. 

3. Promote Industry Collaboration: Policymakers should facilitate the development of 

industry associations and professional networks that can generate normative pressures for 

CE adoption. Public-private partnerships and multistakeholder initiatives can create 

shared norms and standards. 

4. Provide Targeted Incentives: Given the high capital costs of CE investments (reported 

by 78% of respondents), financial incentives such as tax breaks, subsidized loans, and 

technology transfer programs can accelerate adoption, particularly for waste-to-energy 

solutions, gas flare recovery, and wastewater reuse technologies . 

5. Address Infrastructure Gaps: The infrastructural barriers reported by 65% of 

respondents highlight the need for public investment in waste treatment facilities, 

recycling infrastructure, and energy recovery systems. Public-private partnerships can 

leverage private sector expertise and resources for infrastructure development. 

5.3 Limitations 

1. Sample Size and Generalizability: While the sample of 15 global oil companies and 64 

interview participants is comparable to prior studies in this domain , the findings may not 

generalize to smaller enterprises, other low-income nations not included in the study, or 

industries beyond oil and gas. The unique characteristics of the petroleum sector—

including its capital intensity, global supply chain structure, and political salience—may 

limit applicability to other industrial contexts. 

2. Simulated Data for Financial Metrics: Comprehensive operational cost data specific to 

low-income nation facilities were not publicly available, necessitating the use of 

simulated financial metrics based on industry benchmarks. This simulation introduces 

uncertainty in the cost-benefit analysis of CE investments. Future research should seek 

primary financial data through direct partnerships with operating companies. 

3. Assumption of Historical Pattern Stability: The analysis assumes that historical 

patterns of institutional pressure influence will persist into the future. However, the 

rapidly evolving regulatory landscape, technological change, and shifting geopolitical 



dynamics may alter the relative importance of different pressures over time. Longitudinal 

research tracking these changes is warranted. 

4. Self-Reported Sustainability Data: The reliance on company sustainability reports 

introduces potential self-reporting bias, as organizations may present their sustainability 

performance in a favorable light . While triangulation with interview data partially 

mitigates this concern, independent verification of reported metrics would enhance 

reliability. 

5. Cross-Sectional Interview Data: The interview component captures perceptions and 

experiences at a single point in time, limiting the ability to trace the evolution of CE 

adoption and institutional pressure responses over time. The retrospective analysis of 

sustainability reports partially addresses this limitation, but longitudinal interview data 

would provide deeper insights into organizational decision-making processes. 

6. Language and Cultural Factors: Interviews in Iraq required interpreter support, 

potentially introducing translation biases. While the research team employed professional 

interpreters and conducted back-translation checks, some cultural nuances may have been 

lost in translation. The standardization of interview protocols across countries also may 

not fully accommodate cultural differences in communication and organizational 

practices. 

5.4 Future Research Directions 

1. Extension to Other Low-Income Nations: While this study focused on Nigeria, Iraq, 

and Tanzania, future research should examine CE adoption in other resource-dependent 

developing economies, particularly those with emerging oil and gas sectors in Sub-

Saharan Africa, South Asia, and Latin America. Comparative studies across a broader 

range of countries would enhance understanding of contextual variations and enable the 

development of context-sensitive implementation frameworks. 

2. Longitudinal Design Examining Decision-Making Processes: A longitudinal research 

design tracking the evolution of organizational decision-making regarding CE adoption 

would provide richer insights into the dynamics of institutional pressure responses, the 

role of leadership and organizational learning, and the impact of shifting regulatory 

environments. Such research could employ repeated interviews with the same 

participants or case study methods to trace decision processes over time. 

3. Extension to Other ACO Types and Industries: While this study focuses on global oil 

titans, future research should examine CE adoption among small and medium-sized 

enterprises in the oil and gas sector, as well as in related extractive industries such as 

mining and mineral processing. The unique constraints and opportunities of smaller 

organizations may reveal different patterns of institutional pressure influence and 

network dynamics. 



4. Quantitative Analysis of Network Dynamics: Building on the qualitative insights into 

the role of industrial networks , future research should develop quantitative measures of 

network relationships (trust, resource interdependencies, collaboration intensity) and 

examine their moderating effects on the relationship between institutional pressures and 

CE adoption. Social network analysis could map the structure and evolution of CE-

related networks in low-income nations. 

5. Impact Assessment Studies: Research examining the environmental, economic, and 

social outcomes of CE adoption in low-income nations would provide evidence for the 

business case and social benefits of circular transitions. Impact assessments could 

quantify reductions in pollution, resource savings, job creation, and community health 

improvements attributable to CE practices. 

6. Technology Transfer and Innovation Studies: Given the technological barriers reported 

by 65% of respondents, research examining mechanisms for technology transfer, local 

innovation, and adaptation of CE technologies to low-income contexts would inform 

policies and investment strategies. This research could explore the effectiveness of 

different technology transfer models, the role of international partnerships, and the 

potential for indigenous innovation. 

7. Comparative Analysis Across Institutional Contexts: Future research should 

systematically compare CE adoption patterns and institutional pressure effects across 

countries at different stages of economic development, from low-income to high-income 

nations. Such comparative analysis would identify the threshold conditions under which 

specific institutional pressures become effective and how the relative importance of 

coercive, normative, and mimetic pressures varies across development contexts. 

 

 

6. Conclusion 

This study investigated the barriers to and enablers of circular economy integration within 

closed-loop supply chains and waste management practices among global oil titans operating in 

low-income nations, addressing a critical gap in the existing literature. The findings confirm that 

coercive and normative institutional pressures significantly enhance CE adoption, explaining 

89.4% of the variance in implementation success, while mimetic pressures show no significant 

effect. The primary barriers to CE integration include high capital costs (78% of respondents), 

weak regulatory enforcement (72%), and technological infrastructure gaps (65%), highlighting 

the challenges facing organizations operating in developing economies. The study contributes a 

validated predictive framework that enables evidence-based decision-making for CE 

investments, emphasizing the critical role of regulatory compliance, professional norms, and 

network collaboration in driving sustainable transitions. For administrators, the findings provide 



actionable metrics—waste reduction rates, recycling percentages, water reuse rates, and 

regulatory compliance scores—that serve as leading indicators of CE adoption success. For 

policymakers, the results underscore the importance of strengthening regulatory frameworks, 

building institutional capacity, and providing financial incentives to accelerate circular economy 

transitions. As the global community confronts the urgent challenge of climate change and 

resource depletion, the integration of circular economy principles into oil and gas operations 

represents not merely an environmental imperative but an economic opportunity for low-income 

nations to build resilient, sustainable industrial economies. The path forward requires 

coordinated action among industry, government, and civil society to overcome barriers, leverage 

enablers, and realize the transformative potential of circular economy in the world's most 

consequential industrial sector. 
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