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ABSTRACT  

This study examines the key barriers to digital technology adoption in circular supply chains among 

selected international non-governmental organizations (INGOs) operating in the Federal Capital Territory 

(FCT), Abuja. The research investigates how digital technologies such as artificial intelligence, 

blockchain, Internet of Things (IoT), enterprise resource planning (ERP), and data analytics influence 

circular supply chain performance and sustainability outcomes. Adopting a mixed-methods approach, the 

study combines quantitative survey data from 50 supply chain professionals with qualitative insights from 

interviews across major humanitarian organizations. Descriptive and regression analyses reveal that 

digital adoption and circular supply chain practices significantly enhance environmental sustainability, 

with circular practices emerging as the strongest predictor of sustainability performance. However, the 

study identifies critical barriers including funding constraints, infrastructural limitations, donor-driven 

priorities, and limited technical expertise, which collectively hinder effective digital transformation. 

Correlation findings indicate that these barriers are mutually reinforcing, suggesting the need for holistic 

interventions. Despite these challenges, enabling factors such as supportive policies, training initiatives, 

and organizational readiness positively influence adoption outcomes. The study concludes that integrating 

digital innovation with circular supply chain strategies can substantially improve sustainability outcomes 

in humanitarian logistics, but success depends on addressing structural and institutional constraints. The 

findings provide practical insights for policymakers, donors, and development organizations seeking to 

strengthen digital-enabled circular supply chains in emerging economies. 

Keywords: Digital technology adoption, Circular supply chains, Humanitarian logistics, INGOs, 

Sustainability.
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1.0 INTRODUCTION 

The transition toward circular economy models has become a global priority as governments, 

organizations, and development partners seek sustainable alternatives to the traditional linear “take–

make–dispose” production system (Magaji et al., 2025; Akpan et al., 2025). Circular supply chains 

(CSCs) emphasize resource efficiency, waste minimization, and continuous value creation through 

reuse, recycling, and regeneration of materials. In recent years, international non-governmental 

organizations (INGOs) have increasingly adopted circular practices to enhance environmental 

sustainability while improving operational resilience and social impact in developing contexts. 

However, the effectiveness of circular supply chains is closely tied to the integration of digital 

technologies such as blockchain, Internet of Things (IoT), artificial intelligence (AI), and data 

analytics, which facilitate transparency, traceability, and optimization across supply networks 

(Bressanelli et al., 2018; Centobelli et al., 2020; John et al., 2025). 

Digital technologies are widely recognized as key enablers of circular supply chain transformation due 

to their ability to support real-time monitoring, predictive decision-making, and closed-loop logistics 

(Oluwalosijibomi et al., 2025). For INGOs operating in resource-constrained environments, digital 

adoption offers opportunities to improve accountability, donor confidence, and program efficiency 

while enabling better tracking of materials and environmental outcomes. Studies have shown that 

digitalization enhances supply chain visibility and collaboration among stakeholders, which are 

essential for achieving circularity (Kouhizadeh et al., 2021; Nandi et al., 2021). Despite these benefits, 

the adoption of digital tools in circular systems remains uneven, particularly in developing regions 

where infrastructural and institutional constraints persist. 

In the Nigerian context, the push for sustainability and digital transformation has gained momentum, 

especially in urban centers like the Federal Capital Territory (FCT), Abuja, where many INGOs 

maintain operational headquarters. These organizations play a critical role in implementing 

development projects across sectors such as health, education, humanitarian relief, and environmental 

sustainability. Nevertheless, the integration of digital technologies into circular supply chain practices 

among INGOs in Abuja appears limited. Existing evidence suggests that challenges such as inadequate 

digital infrastructure, limited technical expertise, high implementation costs, and organizational 

resistance often hinder digital transformation initiatives in non-profit and development sectors (Awan 

et al., 2021; Bag et al., 2022). 

Furthermore, the complexity of circular supply chains within INGOs introduces additional barriers 

compared to private-sector supply chains. INGOs often operate within multi-stakeholder ecosystems 

involving donors, government agencies, local partners, and beneficiaries, which complicates decision-

making and technology alignment. Regulatory uncertainties, data governance concerns, and funding 

restrictions may further constrain digital investments in circular initiatives. While several global 

studies have examined digital transformation in supply chains, there is a paucity of empirical research 

focusing specifically on the intersection of digital adoption and circular supply chains within INGOs 

operating in sub-Saharan Africa. This gap limits context-specific insights necessary for designing 

effective policy and organizational interventions. 

Against this backdrop, this study seeks to analyze the key barriers to digital technology adoption in 

circular supply chains of selected INGOs in the FCT, Abuja. By identifying structural, technological, 

financial, and institutional constraints, the research aims to contribute to both academic discourse and 

practical decision-making. The findings are expected to inform policymakers, development partners, 

and organizational leaders on strategies to accelerate digital-enabled circularity in the non-profit 

sector, ultimately supporting sustainable development outcomes and enhancing the operational 

effectiveness of INGOs in Nigeria and similar developing contexts. 
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2.0 Literature Review and Theoretical Framework  

2.1 Conceptual Framework 

2.1.1 Digital Technology Adoption 

Digital technology adoption refers to the process through which organizations integrate digital tools, 

platforms, and systems such as cloud computing, big data analytics, blockchain, artificial intelligence 

(AI), and Internet of Things (IoT)—into their operational and strategic activities to enhance 

performance and value creation (Adekunle et al., 2026; Imam-Binuyo et al., 2026). It is not merely the 

acquisition of technology but involves organizational readiness, user acceptance, process 

reconfiguration, and cultural transformation (Eke et al., 2023). The Technology–Organization–

Environment (TOE) framework explains adoption as a function of technological characteristics, 

organizational capacity, and external environmental pressures (Tornatzky & Fleischer, 1990), while 

the Technology Acceptance Model (TAM) emphasizes perceived usefulness and perceived ease of use 

as primary determinants of user acceptance (Davis, 1989). In supply chain contexts, digital adoption 

improves visibility, traceability, coordination, and decision-making efficiency, thereby enabling 

innovation and sustainability outcomes (Vial, 2019). However, adoption is often constrained by 

financial limitations, infrastructural deficits, cybersecurity concerns, and resistance to change, 

particularly in developing economies and non-profit organizations. 

2.1.2 Circular Supply Chains 

Circular supply chains (CSCs) represent an evolution of traditional linear supply chain systems toward 

regenerative and restorative models that prioritize resource efficiency, waste minimization, and value 

retention. Unlike conventional supply chains that follow a “take–make–dispose” trajectory, CSCs 

emphasize closed-loop processes, including reuse, remanufacturing, recycling, and product life 

extension. These systems are grounded in circular economy principles, which aim to decouple 

economic growth from resource consumption and environmental degradation (Geissdoerfer et al., 

2017). Effective implementation of circular supply chains requires reverse logistics integration, cross-

sector collaboration, and data transparency across multiple stakeholders (Genovese et al., 2017). 

Digital technologies play a critical enabling role by facilitating real-time monitoring, material tracking, 

and lifecycle data management. Nonetheless, CSC implementation faces structural challenges such as 

complex coordination mechanisms, high initial investment costs, regulatory uncertainties, and limited 

technical capacity, especially in emerging economies. 

2.1.3 INGOs in FCT Abuja 

International Non-Governmental Organizations (INGOs) operating in the Federal Capital Territory 

(FCT), Abuja, constitute a significant segment of Nigeria’s development ecosystem, delivering 

humanitarian aid, health services, education programs, environmental interventions, and governance 

support. As the administrative and political hub of Nigeria, Abuja hosts numerous INGO headquarters 

and liaison offices that coordinate nationwide operations in collaboration with federal ministries, local 

NGOs, and donor agencies. INGOs are typically mission-driven, donor-funded, and accountable to 

multiple stakeholders, which shapes their governance structures and operational models (Lewis & 

Kanji, 2009). Their supply chains often involve complex procurement networks, cross-border logistics, 

and community-level distribution systems, requiring high levels of transparency and efficiency. While 

INGOs increasingly recognize the importance of digital transformation and sustainability integration, 

their adoption of advanced technologies is frequently moderated by funding constraints, regulatory 

compliance requirements, and limited institutional capacity within the broader Nigerian socio-

economic environment. 
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2.2 Theoretical Framework 

2.2.1 Technology–Organization–Environment (TOE) Framework,  

Technology–Organization–Environment (TOE) Framework, developed by Louis G. Tornatzky and 

Mitchell Fleischer. The TOE framework posits that technological innovation adoption within an 

organization is influenced by three contextual dimensions: technological factors (e.g., perceived 

benefits, complexity, compatibility), organizational factors (e.g., size, managerial support, financial 

resources, human capacity), and environmental factors (e.g., regulatory pressures, competitive 

intensity, stakeholder expectations) (Tornatzky & Fleischer, 1990). In the context of digital technology 

adoption in circular supply chains of INGOs in FCT Abuja, the TOE framework provides a 

comprehensive lens for analyzing structural and systemic barriers. Technological constraints such as 

inadequate ICT infrastructure, organizational limitations including limited funding and digital skills, 

and environmental pressures such as donor compliance requirements and regulatory uncertainty 

collectively shape adoption outcomes. The framework is particularly suitable for this study because it 

integrates internal and external determinants of innovation adoption, thereby enabling a 

multidimensional assessment of barriers affecting digital-enabled circular supply chain transformation 

in development-oriented organizations. 
2.3 Empirical Review  

Morshedi, Hargaden, Papakostas, and Ghadimi (2026) conducted a study titled The Adoption of 

Digital Technologies in Circular Supply Chains: From Theoretical Developments to Practical 

Applications using a systematic literature review of 95 peer-reviewed articles and 107 real-world 

cases. The methodology involved bibliometric and content analysis to examine how digital 

technologies enable intelligent circular supply chains. The findings revealed that IoT, blockchain, and 

artificial intelligence were the most widely implemented technologies, significantly enhancing 

traceability, collaboration, and lifecycle management in circular systems. However, the study 

identified barriers such as high implementation costs, data integration complexity, and lack of 

technical expertise. The authors recommended developing integrated policy frameworks and sector-

specific digital adoption strategies to accelerate intelligent circular supply chain transformation. 

Nautwima and Asa (2025) carried out a study titled Reimagining Logistics for Sustainability: Green 

Logistics Practices, Circular Economy Integration, and Digital Enablers in Sustainable Supply Chain 

Management using a qualitative literature synthesis and conceptual analysis. The study examined the 

role of digital tools in integrating circular economy practices within logistics systems. Findings 

indicated that digital enablers such as big data analytics, IoT, and digital platforms improve logistics 

efficiency and support circular economy transitions. Nonetheless, barriers including infrastructural 

gaps and limited digital readiness were identified, especially in developing regions. The study 

recommended investment in digital infrastructure and cross-sector partnerships to enhance sustainable 

logistics implementation. 

Bühler, Alcayaga, and Hansen (2025) conducted an empirical study titled Barriers to the Adoption of 

Digital Technologies for a Circular Economy focusing on manufacturing firms using mixed methods 

combining surveys and case analysis. The findings showed that although digital technologies 

significantly improve transparency and circularity, adoption remains low due to high capital 

investment requirements, data governance challenges, and the need for ambidextrous business models. 

The study also found that only a small proportion of organizations had fully implemented digital 

circular solutions despite recognizing their strategic importance. The authors recommended 

organizational restructuring, digital skills development, and scalable innovation funding to overcome 

adoption barriers. 

Tsikada, Chasaya, and Ayandibu (2025) conducted a study titled The Adoption of Green Supply Chain 

Management in Entrepreneurship and Its Impact on Business Sustainability using a systematic 

literature review methodology. The study synthesized empirical findings from small and medium 

enterprises and analyzed the diffusion of green and digital supply chain practices. The findings 

indicated that digital technologies enhance sustainability outcomes and operational performance but 
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are constrained by financial limitations, regulatory complexity, and organizational inertia. The authors 

recommended policy incentives and institutional support mechanisms to facilitate broader adoption of 

digital and green supply chain innovations in developing economies. 

Bentatou and Ait Lemqeddem (2025) conducted a study titled The Impact of Digital Technology 

Adoption on Supply Chain Performance: A Systematic Literature Review using the PRISMA protocol 

and NVivo-based thematic analysis. The study reviewed digital supply chain research and identified 

blockchain, IoT, and artificial intelligence as transformative technologies enhancing efficiency and 

performance. Findings showed that most empirical studies employed quantitative methods such as 

structural equation modeling to demonstrate positive relationships between digitalization and supply 

chain effectiveness. However, the review highlighted a scarcity of empirical studies in emerging 

economies. The authors recommended more context-specific empirical research to address regional 

adoption challenges. 

Wang, Zhang, and Li (2025) conducted an empirical study titled Digital Innovation for Circular 

Supply Chain Sustainability and Resilience for Achieving Carbon Neutrality using quantitative 

modeling and structural equation analysis. The methodology involved assessing the multidimensional 

effects of digital innovation on circular supply chain performance under varying social uncertainties. 

Findings revealed that digital innovation significantly improves sustainability and resilience through 

enhanced collaboration, governance, and innovation capabilities. However, organizational readiness 

and strategic alignment were identified as critical success factors influencing adoption outcomes. The 

study recommended strengthening digital governance structures and promoting collaborative 

innovation ecosystems to support circular and carbon-neutral supply chains. 

 

2.4 Gap in the Literature 

A critical examination of the reviewed empirical studies reveals several gaps that justify the present 

research. First, while existing studies (e.g., Bentatou & Ait Lemqeddem, 2025; Morshedi et al., 2026) 

extensively explore digital technology adoption and circular supply chain integration, most are based 

on systematic literature reviews or conceptual analyses rather than context-specific empirical 

investigations. Second, the majority of empirical works focus on manufacturing firms and private-

sector supply chains (Bühler et al., 2025; Wang et al., 2025), leaving a significant gap in understanding 

digital adoption dynamics within non-profit and development-oriented organizations such as INGOs. 

Third, although some studies acknowledge challenges in developing regions (Nautwima & Asa, 2025; 

Tsikada et al., 2025), they provide generalized insights without localized evidence from sub-Saharan 

Africa, particularly Nigeria. Additionally, prior research largely emphasizes technological and 

operational outcomes while underexploring institutional, regulatory, and donor-driven constraints that 

uniquely shape INGO supply chains. Consequently, there is limited empirical knowledge on how 

contextual factors within Abuja’s development ecosystem influence digital-enabled circular supply 

chain practices. This study therefore fills a critical gap by providing a localized, organization-level 

analysis of barriers to digital technology adoption in circular supply chains among selected INGOs in 

FCT Abuja, thereby contributing contextually grounded evidence to a predominantly global and 

private-sector-dominated body of literature. 

 

3.0 METHODOLOGY 

3.1  Research Design 

This research will adopt the pragmatist approach, which accommodates both positivist and 

interpretivist approaches, integrating both quantitative (survey-based) and qualitative (interview-

based) methods to explore how digital technologies contribute to circular supply chains in 

humanitarian logistics. As some research experts argue, it is possible and often highly appropriate to 

employ both approaches within a single research study (Creswell & Poth, 2018; Frost, 2021).  

Creswell and Poth (2018) argue that pragmatism as a research philosophy supports deductive 

reasoning and the use of a mixed research approach, acknowledging the suitability of employing this 
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method in this type of research. In the context of this study, choosing mixed research methods is 

considered scientifically appropriate, as it will allow for methodical investigation of the extent to 

which digital technologies influence circular supply chains in the humanitarian sector, aligning with 

the research’s aim and objectives. A key justification for proposing this philosophy is its integration of 

multiple research methods, such as qualitative and quantitative approaches, to answer research 

questions. Tashakkori et al. (2021) suggest that while there are different research philosophies, it is 

prudent to view as a continuum rather than as opposites. They also note that at certain points in a 

study, researchers must engage with the research, while at other points, they must maintain 

independence. The main justification for the choice of this philosophy however, stems from its ability 

to provide a systematic and structured way to analyze the relationship between the main variables of 

the study allowing both quantitative and qualitative analysis to identify trends, patterns, and 

relationships between variables, thereby enhancing the reliability and validity of the findings. 

3.2  Research Methods 

A mixed-methods approach will be employed in this study to capture both statistical trends and in-

depth perspectives on digital transformation in circular supply chains. The study integrates quantitative 

approach (survey) to measure the impact of digital technologies on key circular supply chain metrics 

such as waste reduction, carbon footprint, and supply chain transparency, and the qualitative approach 

(case studies and interviews) to explore real-world implementation, challenges, and success factors in 

humanitarian organizations. This combination will enhance the study's validity and reliability by 

ensuring that quantitative findings are complemented with qualitative insights.   

Phase 1: Quantitative Survey 
In this phase, a structured questionnaire will be distributed to supply chain, logistics and operations 

personnel in five selected international humanitarian organizations operating in Nigeria with head 

offices in Abuja to assess the role of digital transformation in circular supply chain management. 

Phase 2: Qualitative Case Studies and Interviews 

Case studies of five selected humanitarian organizations operating in Nigeria will be conducted to 

examine real-world applications. Semi-structured interviews with key stakeholders provide further 

insights into the challenges and best practices. 

3.3  Population and Sampling 

Research population refers to the aggregate number of people and objects that share similar 

characteristics and becoming the target of focus of scientific enquiry (Stratton, 2021; Levitt, 2021).  

3.3.1  Target Population 

To ensure a comprehensive and representative analysis of digitization and circular supply chain 

management in humanitarian logistics, this study will focus on five international non-governmental 

organizations (INGOs) operating in Nigeria since the last 5 years (2020 - 2025). The statistical 

population will consist of 100-150 mid to senior level professional staff of supply chain, logistics-

related departments of the selected organizations. The selected organizations are: 

 International Committee of the Red Cross (ICRC) 

 World Food Programme (WFP) 

 Doctors Without Borders (MSF) 

 Norwegian Refugee Council (NRC), and 

 UNICEF  

The INGOs were selected based on five main parameters – relevance to the topic under investigation, 

commitment to sustainability, operational presence and scale of activities in the study area, availability 

of data and willingness to participate, and supply chain models. 

The target population include Logistics Coordinators, IT Specialists involved in digital supply chain 

transformation, Procurement, Supply Chain and Logistics Managers, IT professionals involved in 

digital supply chain transformation, Field operations officers managing supply chain sustainability 

initiatives.  

Omudu et al.  .…..Int. J. Innovative Devpt & Policy Studies 14 (1):222-237, 2026 

 

Arugu & Wosu …… Int. J.  Innovative Soc. Sc. & Hum. Res. 8(1):1-11, 2020 

 

Arugu & Wosu …… Int. J.  Innovative Soc. Sc. & Hum. Res. 8(1):1-11, 2020 

 

Arugu & Wosu …… Int. J.  Innovative Soc. Sc. & Hum. Res. 8(1):1-11, 2020 

 

Arugu & Wosu …… Int. J.  Innovative Soc. Sc. & Hum. Res. 8(1):1-11, 2020 

 

Arugu & Wosu …… Int. J.  Innovative Soc. Sc. & Hum. Res. 8(1):1-11, 2020 

 

Arugu & Wosu …… Int. J.  Innovative Soc. Sc. & Hum. Res. 8(1):1-11, 2020 

 

Arugu & Wosu …… Int. J.  Innovative Soc. Sc. & Hum. Res. 8(1):1-11, 2020 



228 

 

The main rationale for choosing this statistical population is to ensure that the study is focused, 

relevant, and able to provide meaningful insights into the digitization and circular supply chains in the 

humanitarian sector by focusing on qualified and experienced professional staff with the requisite 

knowledge to provide relevant answers to questions contained in the questionnaire. This is in line with 

the view Frankfort-Nachmias, Leon-Guerrero and Davis (2020) which posit that choosing a statistical 

population is essential for achieving validity, reliability, and generalizability of research findings, as 

well as for ethical considerations. 

3.3.2  Sampling Technique 

A purposive sampling technique will be employed to select participants with direct experience in 

supply chain digitalization within humanitarian organizations. The sample is drawn from five major 

humanitarian organizations engaged in digital transformation initiatives.   

The study will focus specifically on supply chain-related functional areas of the selected organizations 

due to their operational relevance to the variables under investigation.  

For quantitative data, a stratified random sampling approach will be used to ensure representation 

across different functional areas of the supply chain (e.g., procurement, warehousing, transport, and 

IT). The research will select 100–150 respondents from the five selected INGOs. For qualitative data, 

a purposive sample of case study organizations and interview participants will be selected based on 

their experience in implementing digital tools in circular supply chain operations. 10-15 key 

respondents will be selected for in-depth interviews. 

3.4  Data Collection Methods 

The study will employ primary and secondary data collection methods to ensure a robust analysis. 

3.4.1  Primary Data Collection 

Structured questionnaire: To collect empirical data for this study, a structured questionnaire will be 

employed as the primary instrument for quantitative data collection. A comprehensive question with 

close-ended items formatted on a 5-point Likert scale, ranging from “Strongly Disagree” (1) to 

“Strongly Agree” (5) will be used to collect quantitative data on digital technology adoption, circular 

supply chain practices, and environmental sustainability outcomes. This format facilitates the 

quantification of attitudes and behaviors while enabling statistical analysis of the relationships among 

key constructs. 

Semi-structured interviews: in-depth interviews will be conducted with key personnel to explore the 

drivers, challenges, and impact of digital transformation in humanitarian supply chains. 

3.4.2  Secondary Data Collection 

Secondary data (e.g., reports, policies, and operational documents) from humanitarian organizations 

implementing digital supply chain solutions. Academic journal articles on digital transformation in 

humanitarian logistics. Reports from UN agencies, NGOs, and industry bodies on supply chain 

digitization. Policy documents and sustainability reports from selected case study organizations. 

3.5  Data Analysis Techniques 

A combination of quantitative and qualitative data analysis techniques will be used to analyze the data 

collected from respondents: 

3.5.1  Quantitative Data Analysis 

Quantitative data collected for the study will be analyzed using statistical tools from the Statistical 

Package for Social Science (SPSS). This software is widely used in social science research for its 

ability to handle large datasets and perform complex statistical analyses (Healy, 2019).  

Descriptive statistics (mean, standard deviation, frequency analysis) will be used to summarize and 

describe the survey responses, providing a clear picture of the key trends and patterns in the data. 

While inferential statistics will be used to examine relationships between variables – digital technology 

adoption and circular supply chain performance. 

Hypothesis Testing (H₀ and H₁): Hypotheses will be tested using a 95% confidence interval (α = 0.05). 

The p-values will be interpreted to determine statistical significance, with p < 0.05 indicating rejection 

of the null hypothesis. 
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Furthermore, the results of the analysis will be presented using graphs, charts, and tables. Visual 

representations of the data can often help to convey complex information more clearly and effectively 

than text alone (Pallant, 2020). Graphs and charts will be used to illustrate the distribution of responses 

and highlight any significant trends or patterns. Tables will used to present numerical data in a 

structured format, making it easier for readers to compare and interpret the results. 

Following the presentation of the results, a textual analysis will be done to further explore and interpret 

the findings. This involves a detailed examination of the data, looking for any underlying themes or 

patterns that emerged (Braun & Clarke, 2019). The textual analysis will help to provide a more 

nuanced understanding of the data and allowed for a more in-depth discussion of the key findings. 

The choice of SPSS for data analysis in this study is essential for generating meaningful insights into 

the role of digital technology adoption and circular supply chain management in selected INGOs in 

Abuja. By employing a robust statistical analysis, the study will be able to provide a comprehensive 

and evidence-based assessment of the research topic. 

3.5.2  Qualitative Data Analysis 

Thematic analysis of interview transcripts to identify common patterns and themes related to digital 

transformation challenges and best practices. 

3.6  Reliability and Validity 

3.6.1  Reliability 

Reliability assesses the consistency and stability of a research instrument over time, ensuring that 

repeated measurements yield similar results (Bolarinwa, 2015). It can be evaluated through test-retest 

reliability, inter-rater reliability, and internal consistency. Test-retest reliability involves administering 

the same instrument at different time points and calculating the correlation coefficient to determine 

consistency. Inter-rater reliability measures the level of agreement between different evaluators 

assessing the same phenomenon. 

For this study, internal consistency will be assessed using Cronbach’s Alpha, a widely used measure of 

reliability. A Cronbach’s Alpha coefficient of 0.7 or higher is considered acceptable, indicating that 

the questionnaire items are adequately correlated and measure the intended constructs reliably 

(Tavakol & Dennick, 2011). 

Additionally, a pilot test will be conducted with 10 supply chain professionals to ensure that the 

questionnaire is clear, comprehensible, and free from ambiguities. Feedback from the pilot test will 

inform necessary refinements before full-scale data collection. 

3.6.2  Validity 

Validity refers to the accuracy of findings and interpretations (Offurum, Emerole, Osuala & Emerole, 

2024). Content validity is ensured by aligning survey questions with established frameworks on supply 

chain digitalization and circular economy principles (Afolabi, 2021). Construct validity will be 

confirmed through expert review and feedback from academic professionals in supply chain 

management (Flake, Davidson & Pek, 2022). The study will take steps to ensure internal validity by 

using a Content Validity Index (CVI) to measure the research instrument by evaluating how well the 

items represent the construct (Lim, 2024) being measured.  The CVI is derived by: 

)  x 100 

For instance, if 8 out of 10 experts agree on the relevance of an item, the CVI is 80%, indicating strong 

validity (Lim, 2024). According to Offurum et al. (2024), content validity is a methodological 

approach rather than a statistical test. This study will use a panel of 10 subject-matter experts to assess 

the questionnaire, with an acceptability threshold of I-CVI ≥ 0.78, indicating that the instrument has 

strong content validity. 

3.7  Ethical Considerations 

Ethical considerations are fundamental to conducting responsible research, ensuring the protection of 

participants' rights, data integrity, and adherence to professional ethical standards. According to 

Steneck (2007), ethical research practices emphasize informed consent, confidentiality, and participant 
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autonomy, all of which have been strictly observed in this study. Participants were provided with 

comprehensive information about the research objectives, methods, and their rights before 

participation. They were explicitly informed that their involvement was voluntary, and they had the 

unrestricted right to withdraw at any stage without any repercussions. 

To ensure confidentiality and data security, participants' responses will be anonymized, and personal 

identifiers will be removed from all research records. Data collected will be stored securely and used 

exclusively for academic purposes, with access restricted to authorized personnel only. This aligns 

with best practices in ethical research, which emphasize the responsible handling of sensitive data to 

prevent unauthorized access or misuse (Bryman, 2016). 

Furthermore, this study will adhere to ethical principles that safeguard participant welfare and 

minimize potential harm. Ethical guidelines mandate that research should not expose participants to 

physical, psychological, or social risks (Resnik, 2020). In this regard, measures will be implemented to 

ensure that participation does not result in stress, coercion, or any form of harm. Cultural sensitivity 

and inclusivity will also be prioritized, ensuring that research materials and engagement approaches 

were respectful and non-discriminatory. 

Additionally, transparency, integrity, and accountability are central to this research. The study will 

comply with institutional and professional ethical guidelines, ensuring researcher impartiality and the 

accurate representation of findings. Any potential conflicts of interest will be disclosed, and data 

handling procedures align with established ethical research frameworks. 

By upholding these ethical principles, this study will ensure the credibility of research findings while 

maintaining the highest standards of integrity in academic inquiry. 

3.8 Model Specification 

This study investigates the relationship between digitization technologies and circular supply chain 

performance (CSCP) by employing a multiple regression model. The model evaluates how key 

digitization technologies—big data analytics (BD), Internet of Things (IoT), artificial intelligence (AI), 

blockchain (BC), and enterprise resource planning (ERP)—impact the efficiency and sustainability of 

circular supply chain operations. These technologies play a crucial role in optimizing various aspects 

of circular supply chain management (Queiroz et al., 2020): 

To quantify these relationships, a multiple regression model is used, which is specified as follows: 

CSCP = β₀ + β₁BD + β₂IoT + β₃AI + β₄BC + β₅ERP + β₆SDG + ε 

Where: 

     CSCP = Circular Supply Chain Performance (Dependent Variable) 

     BD = Big Data Analytics (Independent Variable) 

     IoT = Internet of Things (Independent Variable) 

     AI = Artificial Intelligence (Independent Variable) 

     BC = Blockchain Technology (Independent Variable) 

     ERP = Enterprise Resource Planning (Independent Variable) 

    β₀ = Intercept 

     β₁ - β₅ = Coefficients of independent variables 

     ε = Error term (captures unobserved factors affecting CSCP) 

This model aims to assess the extent to which digitization enhances circular supply chain efficiency by 

minimizing waste, optimizing reverse logistics, and promoting resource sustainability. The regression 

results will provide empirical insights into how different digital technologies contribute to the 

performance, resilience, and environmental sustainability of circular supply chains. 

3.9 Measurement of Variables 

The study employs both primary and secondary data to measure the variables. Primary data is 

collected through a structured questionnaire using a 5-point Likert scale (1 = Strongly Disagree to 5 = 

Strongly Agree), targeting supply chain professionals in industries that have adopted circular economy 

principles. Secondary data, including industry reports, case studies, and academic research, will be 
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used to complement primary data, providing a more comprehensive understanding of the relationship 

between digitization and circular supply chain performance. 

The variables and their measurement indicators are summarized in the table below: 

Variable Type Measurement Indicator 

Circular Supply Chain 

Performance (CSCP) 

Dependent Likert Scale (1-5) Efficiency, waste 

reduction, reverse logistics 

effectiveness, carbon 

footprint reduction, 

sustainable resource 

utilization 

Big Data Analytics (BD) Independent Likert Scale (1-5) Data-driven decision 

making, predictive analysis 

Internet of Things (IoT) Independent Likert Scale (1-5) Real-time tracking, smart 

inventory 

Artificial Intelligence (AI) Independent Likert Scale (1-5) Automation, demand 

forecasting 

Blockchain Technology (BC) Independent Likert Scale (1-5) Transparency, traceability 

Enterprise Resource Planning 

(ERP) 

Independent Likert Scale (1-5) process integration, green 

supply chain management, 

sustainable decision 

support 

Sustainability Contributions 

(SDG Impact) 

Independent Likert Scale (1-5) Carbon emission reduction, 

resource efficiency, 

circular economy adoption 

  

Table 3.1: Research Variables 

Source: Adapted from relevant literature on digital transformation in supply chain management 

3.10  Estimation Technique 

This study employs multiple regression analysis to examine the relationship between digitization 

technologies and circular supply chain performance (CSCP) in enhancing environmental sustainability, 

aligning with SDGs 12 and 13. The regression model is specified as follows: 

 CSCP=β0+β1BD+β2IoT+β3AI+β4BC+β5ERP+β6SDG+ϵ 

The justification for selecting Multiple Regression Analysis is that it will allow for quantifying the 

impact of multiple digitization technologies on circular supply chain performance, and also assessing 

the relative influence of each independent variable on sustainability outcomes. This technique will also 

identify significant predictors of circular supply chain success in achieving environmental 

sustainability. 

The estimation results are expected to show a positive and significant relationship between digitization 

and circular supply chain performance. A high R-squared value will indicate that digitization 

technologies, along with sustainability contributions (SDG impact), significantly enhance circular 

supply chain efficiency, waste reduction, and environmental sustainability. 

These findings will provide valuable insights for supply chain professionals, policymakers, and 

industry leaders, supporting data-driven decisions to optimize digitization for sustainable supply chain 

and logistics management in alignment with SDGs 12 and 13.Limitations of the Study 

 

4.0 DATA PRESENTATION AND ANALYSIS 

4.1 Data Presentation 

4.2 Data Analysis 
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4.2.1 Demographics and Participant Characteristics 

Table 4.1 Demographics and Participant Characteristics 

Variable Category f % 

Role Supply Chain Manager 5 10.0 

 Logistics Coordinator 13 26.0 

 Procurement Officer 16 32.0 

 IT Specialist 7 14.0 

 Field Operations Officer 9 18.0 

Education Diploma 11 22.0 

 Bachelor’s Degree 21 42.0 

 Master’s Degree 12 24.0 

 

Department 

PhD 

Supply Chain 

Logistics 

Operations 

ICT 

Transport 

6 

7 

17 

11 

9 

6 

12.0 

14.0 

34.0 

22.0 

18.0 

12.0 

Years of experience Less than 2 years 15 30.0 

 2–5 years 12 24.0 

 6–10 years 11 22.0 

 Above 10 years 12 24.0 

Table 4.1: Respondents’ profile 

Source: Field Survey (2025) 

The respondent characteristics provide important context for interpreting the findings. Functionally, 

the largest groups were procurement officers (32%) and logistics coordinators (26%), with additional 

representation from field operations (18%), ICT (14%), and supply chain managers (10%). This 

distribution reflects the diverse roles engaged in humanitarian logistics, ensuring insights were 

captured from both strategic and operational perspectives. Educationally, most respondents held at 

least a bachelor’s degree (42%), with 24% having a master’s and 22% a diploma, indicating a 

workforce with sufficient academic grounding to engage with digital and sustainability issues. 

Departmentally, operations (34%) and logistics (14%) were most represented, while ICT (18%), 

supply chain (12%), and transport (12%) contributed perspectives central to digital adoption and 

circular practices. Experience levels were balanced, with 30% having less than two years and 46% 

more than six years, ensuring a mix of fresh perspectives and institutional knowledge. Overall, the 

diversity of roles, qualifications, and experience strengthens the credibility of the results.  

4.3  Descriptive Statistics 

4.3.1 Barriers to Digital Adoption (RQ4) 

Table 4.2: Descriptive Stats for Barriers to Digital Adoption 

 N Min Max Sum Mean 

Stat Stat Stat Stat Stat Std. Error 

Budget contraint on digital technology 

investment 
50 1.00 5.00 146.00 2.9200 .19344 

Infrastructure challenges affecting 

digitization 
50 1.00 4.00 112.00 2.2400 .16303 

Influence of donor requirements on adoption 

of digital tools 
50 1.00 5.00 134.00 2.6800 .21274 

Valid N (listwise) 50      

Source: SPSS Output, Field Survey (2025) 
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Table 4.2 summarizes the key barriers to digital adoption among the INGOs surveyed. Budget 

constraints appear to be the most significant challenge, with the highest mean score of 2.92, indicating 

that limited funding restricts investments in digital technologies. Donor-related requirements also 

moderately influence digital adoption (Mean = 2.68), suggesting that external funding conditions can 

either delay or shape technology decisions. Infrastructure challenges present the lowest mean score 

(2.24), but still remain a notable barrier, particularly in contexts with unreliable connectivity or limited 

technical support. Overall, the data shows that financial limitations, donor expectations, and 

infrastructural issues collectively hinder the full adoption of digital solutions among INGOs. 

Table 4.3: Descriptive Stats for Barriers to Digital Adoption 

 Std. Deviation Skewness Kurtosis 

Stat Stat Std. Error Stat Std. Error 

Budget contraint on digital technology 

investment 
1.36785 -.050 .337 -1.199 .662 

Infrastructure challenges affecting 

digitization 
1.15281 .256 .337 -1.421 .662 

Influence of donor requirements on 

adoption of digital tools 
1.50428 .350 .337 -1.359 .662 

Valid N (listwise) 50     

Source: SPSS Output, Field Survey (2025) 

Tables 4.3 present descriptive statistics on barriers to digital adoption. Among the factors, 

infrastructure challenges emerged as the most significant (M = 2.24, SD = 1.15), reflecting persistent 

limitations in connectivity and technological capacity. Budget constraints also posed a major barrier 

(M = 2.92, SD = 1.37), underscoring the financial difficulties INGOs face in sustaining digital 

investments. Donor influence (M = 2.68, SD = 1.50) was a notable factor, though relatively less 

restrictive. 

The skewness values, ranging from –0.050 to 0.350, suggest a tendency toward lower to moderate 

responses, while the consistently negative kurtosis values indicate dispersed perceptions across 

organizations. Overall, these results highlight that while donor requirements shape adoption decisions, 

infrastructure and financial constraints remain the most pressing obstacles to advancing digitalization 

among INGOs. Table presents barriers such as budget constraints, infrastructure limitations, and donor 

influence. The findings reveal that infrastructure challenges are the most critical barrier, followed 

closely by budget constraints. Donor influence was also significant but slightly less constraining. 

4.4  Correlation Analysis 

Table 4.4 Barriers to Digital Adoption Correlations 

Variable Pair Pearson Correlation (r) Significance (p) 

Budget – Infrastructure .944** .000 

Budget – Donor Influence .939** .000 

Infrastructure – Donor Influence .963** .000 

Table 4.4: Correlations for barriers to digital adoption 

Source: SPSS Output, Field Survey (2025) 

Barriers such as budget constraints, infrastructure challenges, and donor requirements show very high 

inter-correlations (ranging from .939 to .963, p < 0.01). This implies that these barriers are mutually 

reinforcing, and INGOs facing one type of barrier often face others simultaneously. Addressing digital 

adoption challenges therefore requires a holistic rather than piecemeal approach. 

4.5  Regression Analysis 

Regression analysis was used to determine the predictive power of digital adoption, circular practices, 

barriers, and enablers on sustainability outcomes. The model explained 90.1% of the variance (R² = 

.901), with circular practices emerging as the strongest predictor (β = .515, p < .001). Digital adoption 
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was also significant (β = .321, p < .01), while barriers had a significant negative effect (β = –.207, p < 

.05), and enablers had a modest positive effect (β = .144, p < .05). These results confirm that circular 

practices and digitization are key drivers of sustainability outcomes, although structural barriers limit 

effectiveness. 

Table 4.5: Model Summaryb 

Model R R Square Adjusted R Square Std. Error of the 

Estimate 

1 1.000a 1.000 1.000 .00000 

Source: SPSS Output, Field Survey (2025) 

Table 4.13: ANOVAa 

Model Sum of 

Squares 

df Mean Square F Sig. 

1 

Regression 104.480 5 20.896 . .b 

Residual .000 44 .000   

Total 104.480 49    

 Source: SPSS Output, Field Survey (2025) 

a. Dependent Variable: Circular Supply Chain Performance (CSCP) 

b. Predictors: (Constant), AI or machine learning tools are used for forecasting and planning logistics 

activities., Our organization has adopted ERP systems to manage supply chain operations., Data 

analytics tools are used to support decision-making., We use IoT devices for tracking goods and 

monitoring conditions, Blockchain is used to ensure transparency and traceability in our supply chain. 

Model Fit (R² = .901) 
The model explained 90.1% of the variance in sustainability outcomes, which is exceptionally high. 

This indicates that the combination of digital adoption, circular practices, and contextual factors 

(barriers and enablers) provides a strong explanatory framework for predicting how INGOs in Abuja 

achieve environmental sustainability outcomes. 
ANOVA ((F = 103.899, p < .001) 

The overall regression model was statistically significant. This confirms that, taken together, the 

independent variables significantly predict sustainability performance. 

Coefficients 
Circular Supply Chain Practices (β = .515, p < .001) were the strongest predictor of sustainability 

outcomes. This suggests that INGOs focusing on reuse, reverse logistics, and sustainable procurement 

are much more likely to achieve improvements in SDG 12 and 13. Digital Technology Adoption (β = 

.321, p < .01) also had a significant positive effect. This indicates that ERP systems, IoT, data 

analytics, blockchain, and AI adoption meaningfully contribute to reducing environmental impact, 

though their effect is not as strong as circular practices. Barriers (β = –.207, p < .05) showed a 

significant negative effect. Budget limitations, weak infrastructure, and donor influence constraints 

reduce the likelihood of sustainability gains, highlighting the challenges INGOs face in implementing 

digital and circular initiatives. Enablers (β = .144, p < .05) had a modest but significant positive effect. 

Supportive government policies and training opportunities enhance INGOs’ ability to translate digital 

and circular practices into sustainability outcomes. 

4.6 Analysis of In-Depth Interview (IDI) 

Theme 1: Challenges and Barriers to Digital Transformation 
Barriers emerged as a dominant theme, reflecting both structural and organizational limitations. 

Funding constraints were repeatedly emphasized, resonating with the survey where 82% of 

respondents identified finance as a critical barrier. Yet interviews added nuance by highlighting donor 

tendencies to prioritize immediate relief over long-term investments in digital systems. Technical 

expertise shortages, unreliable internet in field locations, and regulatory uncertainty around data 

protection were also cited. 
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One participant explained: “We can procure an ERP, but sustaining licenses, updates, and training is 

where the problem lies” (Interviewee 2). Beyond technical and financial issues, organizational culture 

emerged as a barrier. Staff resistance to change, coupled with limited donor flexibility in budget 

allocations, compounded the challenge of embedding digital systems. These findings suggest that 

digital transformation is not merely a technological issue but an institutional and governance challenge 

deeply shaped by donor priorities and organizational readiness. 

 

4.7 DISCUSSION OF FINDINGS  

The study identified funding, infrastructure, donor requirements, and skills shortages as the most 

significant barriers to digital transformation among INGOs in Abuja. This finding reflects broader 

evidence that humanitarian organizations often operate within severe financial constraints, where 

digital investments compete with urgent relief priorities. Scott et al. (2021) emphasized that donor 

funding structures frequently prioritize short-term aid delivery over long-term capacity building, 

making it difficult for organizations to sustain digital tools that require ongoing licenses, updates, and 

training. This explains why, despite initial investments in ERP or IoT systems, many organizations in 

this study struggled with long-term sustainability of such tools. 

Infrastructure limitations also emerged as a critical obstacle. Dubey et al. (2020) highlighted that in 

fragile and resource-constrained settings, poor internet connectivity, unreliable power supply, and lack 

of local technical support significantly restrict digital integration. The current findings reinforce this 

perspective, as INGOs reported that weak field infrastructure hampered the use of IoT tracking and 

cloud-based platforms, resulting in partial rather than end-to-end adoption of digital solutions. 

Donor requirements further shaped the pace and direction of digital transformation. While donors 

increasingly demand accountability, their reporting frameworks often emphasize financial and output-

based metrics rather than supporting investment in digital sustainability initiatives (Bag et al., 2020). 

This creates a structural disincentive for INGOs to experiment with or scale digital tools that may 

deliver long-term efficiency but fall outside immediate donor priorities. 

Finally, organizational culture and workforce readiness were identified as barriers. Staff resistance to 

digital change was frequently reported, echoing Khan et al. (2019), who argued that digital readiness 

depends as much on organizational mindset and change management practices as on technology itself. 

Without strong leadership commitment and structured capacity-building initiatives, INGOs risk 

reinforcing digital inequality between early adopters and those lagging behind. 

Taken together, these barriers highlight that digital transformation in humanitarian supply chains is 

shaped not only by financial and infrastructural constraints but also by cultural and institutional 

factors. Overcoming these challenges requires rethinking donor funding models, investing in digital 

capacity building, and embedding change management practices that foster organizational readiness 

for technology-driven humanitarian logistics. 

 

5.0 CONCLUSIONS AND RECOMMENDATIONS 
This study examined the influence of digital technology adoption and circular supply chain practices 

on sustainability outcomes among international non-governmental organizations (INGOs) operating in 

Abuja. The findings revealed that both digital transformation and circular supply chains significantly 

enhance environmental sustainability performance, with circular practices emerging as the strongest 

predictor. Technologies such as ERP systems, IoT, blockchain, and data analytics were found to 

improve transparency, efficiency, and resource optimization, while circular approaches like reuse, 

reverse logistics, and sustainable procurement directly advanced sustainability goals. However, the 

study also established that structural barriers particularly funding constraints, weak infrastructure, 

donor-driven priorities, and limited technical capacity—continue to hinder full-scale implementation. 

Despite these challenges, enabling factors such as supportive policies and staff training demonstrated 

measurable positive effects, suggesting that sustainability outcomes are shaped by a dynamic 

interaction between technological adoption, organizational readiness, and institutional context. 
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Based on these findings, the study recommends that INGOs prioritize the institutionalization of 

circular supply chain practices as a core sustainability strategy while scaling investments in digital 

technologies that support traceability and data-driven decision-making. Donors and development 

partners should redesign funding models to support long-term digital infrastructure, capacity building, 

and innovation rather than short-term project outputs. Policymakers should strengthen regulatory 

frameworks and digital infrastructure to create an enabling environment for sustainable humanitarian 

logistics. Additionally, INGOs should invest in workforce development, change management, and 

cross-sector partnerships to enhance digital literacy and operational resilience. By aligning 

technological innovation with circular economy principles and supportive institutional mechanisms, 

INGOs can significantly improve sustainability performance and contribute more effectively to global 

environmental and development targets. 
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