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ABSTRACT

Modernizing customs administrations is essential for improving trade facilitation and economic growth in developing
economies. Guided by Business Process Reengineering Theory, the Technology Acceptance Model, Human Capital Theory,
Stakeholder Theory, and Institutional Theory, this quantitative explanatory study examined the relationships among
organizational efficiency, digital transformation, human capital development, stakeholder collaboration, trade facilitation,
and trade-related economic performance within the Ethiopian Customs Commission (ECC). Using a cross-sectional survey
design, data was collected from 775 respondents and analyzed using Partial Least Squares Structural Equation Modeling
(PLS-SEM). The findings revealed that organizational efficiency, digital transformation, human capital development, and
stakeholder collaboration each have a positive and statistically significant influence on trade facilitation. Additionally, trade
facilitation demonstrated a significant positive effect on trade-related economic performance. Mediation analysis confirmed
that trade facilitation serves as a critical mechanism through which customs modernization initiatives contribute to
improved economic outcomes. The results indicate that successful customs modernization requires not only technological
advancement but also organizational reform, workforce development, and effective stakeholder collaboration. The study
provides empirical evidence supporting a multidimensional approach to customs modernization and offers practical
recommendations for strengthening digital infrastructure, enhancing employee capabilities, streamlining customs
procedures, and improving interagency coordination to promote trade competitiveness and sustainable economic growth in
Ethiopia.
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CHAPTER ONE
OVERVIEW

The current research examined the persistent operational, technological, and institutional challenges facing the Ethiopian
Customs Commission (ECC), an organization central to Ethiopia’s trade facilitation, revenue generation, and economic
development. Although the ECC plays a pivotal role in supporting Ethiopia’s competitiveness in global markets, studies by de Melo
et al. (2025), Mohammed (2022), and the WTO (2024) reveal that outdated procedures, limited digitalization, insufficient human
capital, and weak inter-agency collaboration continue to undermine performance (Mohammed, 2022; de Melo, J., Sorgho, Z., &
Wagner, L., 2025; WTO, 2024). These gaps generate measurable economic costs; for example, UNCTAD (2024) indicates that even
a modest 10% increase in automation can significantly reduce clearance times and enhance revenue mobilization (UNCTAD, 2024).
The overarching problem addressed in this study is that slow modernization within the ECC impedes effective trade facilitation and
economic growth, and the specific issue is the limited understanding among some leaders of how modernization factors, including
organizational efficiency, digital transformation, human capital development, and stakeholder collaboration influence performance
outcomes. Trade facilitation is conceptualized as a mediating mechanism linking these modernization initiatives to observable trade-
related economic performance.

The purpose of this quantitative study was to investigate how key modernization variables influence trade facilitation and
economic outcomes within the ECC. Using a cross-sectional design, the study collects data from senior managers, mid-level
supervisors, and operational staff in Addis Ababa and major border checkpoints. By operationalizing each variable through
measurable indicators and applying statistical techniques to examine direct, indirect, and moderating relationships, the research
provides empirical evidence on associations among organizational efficiency, digital transformation, human capital development,
stakeholder collaboration, and trade facilitation. These findings inform institutional reforms and support evidence-based decision-
making, while acknowledging that observed relationships reflect associations rather than causal effects.

The significance of this study extends to both business practice and broader socio-economic development. From an operational
perspective, customs modernization is a global strategic priority for reducing trade costs and improving border efficiency. While
previous studies often focused on isolated aspects of reform, such as automation or training, this research contributes a
comprehensive, integrated analysis specific to the Ethiopian context. Insights from the study may guide leaders in optimizing
resource allocation, strengthening digital systems, enhancing workforce competencies, and improving stakeholder coordination.

Beyond organizational improvements, the study has important implications for positive social change. Efficient and transparent
customs systems reduce trade barriers, support SMESs, create a predictable investment environment, and stimulate job creation. In
Ethiopia, where trade inefficiencies disproportionately affect small businesses and border communities, enhanced ECC performance
can increase income opportunities and contribute to poverty alleviation. By identifying modernization strategies that strengthen
collaboration among government agencies, traders, and logistics actors, the research supports national development goals and
accelerates regional integration and sustainable economic growth.

In sum, the current study bridges theory and practice by combining systematic empirical analysis with practical insights,
contributing to academic knowledge, informing managerial and policy decisions, and identifying evidence-based pathways for
strengthening trade facilitation and economic performance through coordinated modernization initiatives in Ethiopia and similar
developing-country contexts.

» Background of Study

Customs administrations play a critical dual role in global trade by enforcing regulations that protect societies from fraud,
illicit flows, and security risks while also facilitating the smooth and predictable movement of goods across borders (WB, 2020;
Arvis, J.-F., Duval, Y., Shepherd, B., & Utoktham, C., 2013). Efficient customs systems minimize procedural bottlenecks, reduce
transaction costs, and enhance supply-chain reliability, thereby strengthening firm competitiveness and supporting national
economic performance. Conversely, delays and inconsistent procedures significantly raise trade costs, particularly in developing
economies where institutional and infrastructural limitations already constrain market participation (Grainger, 2008; Portugal-
Perez, A., & Wilson, J. S., 2012).

In many African countries, inefficient customs procedures remain one of the most significant barriers to trade, often posing
greater obstacles than tariffs. High clearance times, weak coordination, and unpredictable practices undermine competitiveness and
obstruct integration into regional and global value chains (Cantens, T., & Raballand, G., 2017; Djankov, S., Freund, C., & Pham,
C. S., 2006; Ohnsorge, F., & Quaglietti, L., March 2023). Modernized customs systems, however, demonstrate clear benefits,
including faster processing, more transparent operations, and improved revenue collection (AfDB, 2025; Arvanitis, Y., &
Raballand, G., 2023). These trends reflect a global shift toward trade-facilitative customs models, accelerated by the World Trade
Organization’s Trade Facilitation Agreement and the growing reliance on electronic data exchanges within international supply
chains (WTO, 2008).
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In Ethiopia, the Ethiopian Customs Commission (ECC) is mandated to balance fiscal, regulatory, and trade facilitation
functions. Established as an autonomous institution under Proclamation No. 1097/2018, the ECC aligns its operations with national
development agendas that prioritize logistics efficiency and export competitiveness (FDRE, 2018; FDRE, 2019). Over time, its
responsibilities have expanded beyond revenue collection to include border coordination and support for private-sector growth,
reflecting international best practices (ECC, 2018/9 G. C.; ECC, 2019/20; ECC, 2013 E. C.). This positions the ECC not only as a
control agency but also as a strategic institution expected to enhance Ethiopia’s integration into regional and global markets.

The ECC has implemented significant modernization initiatives, including legal reforms, risk-based controls, and digital
systems such as the electronic Single Window (eSW) and automated customs management platforms which have contributed to
measurable improvements in clearance times and service delivery (ECC, 2018/9 G. C.; ECC, 2019/20; ECC, 2021/22 G. C.; ECC,
2022/23 G. C.; IFC, 2020; The-World-Bank-Group, 2022). However, persistent challenges such as limited inter-agency integration,
uneven digital adoption, connectivity issues, and capacity constraints continue to impede optimal performance (Mohammed, 2022;
WCO, 2024; WCO, 2025; Wassie, M. A., Lukas Kornher & Chahir Zaki, 2025). These gaps demonstrate that technology alone
cannot deliver sustainable modernization outcomes; rather, effective customs transformation requires integrated reforms across
processes, technology, human capital, and institutional collaboration. This study therefore examined how these internal and external
factors jointly influence trade facilitation and economic performance in Ethiopia.

» Problem Statement

Customs administrations play a central role in national trade facilitation and economic development, particularly in developing
countries, where inefficient border processes impose substantial costs on businesses and limit competitiveness (Mohammed, 2022;
UNCTAD, 2024; WTO, 2024). Delays, redundant procedures, and high compliance burdens not only slow the movement of goods
but also reduce revenue collection and compromise the reliability of trade systems. For example, empirical evidence shows that a
10% increase in customs automation can reduce cargo clearance times by up to 30%, while simultaneously improving operational
efficiency and revenue performance (UNCTAD, 2024).

The general business problem is that operational inefficiencies and partial modernization within the Ethiopian Customs
Commission (ECC) continue to reduce the effectiveness of trade facilitation and restrict national economic growth. The specific
business problem is that some senior managers and departmental leaders within the ECC lack a comprehensive understanding of
how organizational efficiency, digital transformation, human capital development, and stakeholder collaboration interact to affect
measurable trade facilitation outcomes, such as reductions in clearance times, improved revenue collection, and enhanced national
trade competitiveness.

» Purpose of Research

The purpose of this quantitative explanatory study is to examine relationships among organizational efficiency, digital
transformation, human capital development, and stakeholder collaboration in shaping trade facilitation outcomes within the
Ethiopian Customs Commission (ECC). Although the ECC has implemented several modernization initiatives, persistent
inefficiencies such as prolonged clearance times, redundant procedures, and uneven adoption of digital systems continue to limit
effective trade facilitation and weaken Ethiopia’s overall trade competitiveness. By exploring the experiences and perspectives of
senior managers and departmental leaders, the study sought to understand how these organizational factors collectively influence
measurable outcomes, including clearance-time reduction, revenue collection performance, and the reliability of national trade
processes. The findings aimed to support evidence-based strategies that enhance customs modernization and strengthen the ECC’s
contribution to Ethiopia’s economic development.

» Research Question and Hypotheses
This study examined how customs modernization initiatives influence trade facilitation and trade-related economic
performance within the Ethiopian Customs Commission.

The central research question guiding the study was:

What relationships exist between internal capabilities, technology adoption, stakeholder collaboration, trade facilitation
outcomes, and trade-related economic performance within the Ethiopian Customs Commission?

Drawing on an integrated theoretical framework that combines human capital, process reengineering, technology adoption,
socio-technical, and institutional perspectives, customs modernization is conceptualized as a multidimensional construct comprising
internal capabilities, technology adoption, and stakeholder collaboration. Within this framework, trade facilitation serves as the
central operational mechanism translating modernization inputs into measurable economic outcomes. The model specifies:
modernization inputs as exogenous constructs, trade facilitation as a mediating construct, and trade-related economic performance
as the endogenous outcome.

In addition, organizational culture and technological capacity are modeled as moderating variables, while leadership style and
the regulatory environment are treated as contextual conditions shaping the effectiveness of modernization initiatives.
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e Hypothesis 1: Internal Capabilities and Trade Facilitation

Internal capabilities represent the organizational foundation of customs modernization and are reflected in organizational
efficiency and human capital development. Improvements in workflows, process standardization, and risk-based procedures
enhance operational predictability and reduce inefficiencies, while investments in human capital strengthen the ability of personnel
to implement reforms and effectively utilize technological systems (Awu, E., Darius, B., & Chimele, M. P., 2025; Becker, 1993;
Hammer, M., & Champy, J., 1993).

Consistent with theories emphasizing skills, competencies, and process redesign, stronger internal capabilities are expected to
enhance trade facilitation by enabling more efficient and reliable customs operations.

v HZ1: Internal capabilities are positively associated with trade facilitation outcomes.
v" HO1: Internal capabilities have no significant relationship with trade facilitation outcomes.

e Hypothesis 2: Technology Adoption, Stakeholder Collaboration, and Trade

v’ Facilitation

Technology adoption and stakeholder collaboration constitute the operational and relational dimensions of customs
modernization. Digital systems improve processing speed, accuracy, and transparency, while stakeholder collaboration enhances
coordination, reduces duplication, and promotes procedural harmonization across border agencies.

From the perspectives of the Technology Adoption Model, stakeholder, socio-technical, and institutional theories, the
effectiveness of technology depends on its integration with organizational processes and interactions among stakeholders (Davis,
1989; Djatmiko, G.H.; Sinaga, O., & Pawirosumarto, S., 2025; Freeman, 1984; Venkatesh, V., & Bala, H., 2008). Together,
technology adoption and stakeholder collaboration are expected to enhance trade facilitation by improving technical efficiency and
ensuring institutional coherence.

v" H2: Technology adoption and stakeholder collaboration are positively associated with trade facilitation outcomes.
v" HO2: Technology adoption and stakeholder collaboration have no significant relationship with trade facilitation outcomes.

o Hypothesis 3: Trade Facilitation and Trade-Related Economic Performance

Trade facilitation reflects improvements in customs procedures, including reduced clearance times, enhanced predictability,
and increased operational efficiency. These improvements lower transaction costs, improve reliability, and enable greater
participation in international trade (Grainger, 2008; Portugal-Perez, A., & Wilson, J. S., 2012).

Within the integrated framework, trade facilitation mediates the effect of modernization inputs on economic outcomes,
implying that the impact of modernization operates primarily through operational improvements rather than direct effects.

v H3: Trade facilitation outcomes are positively associated with trade-related economic performance.
v HO03: Trade facilitation outcomes have no significant relationship with trade-related economic performance.

» Moderating and Contextual Factors

The relationships specified in H1-H3 are shaped by organizational and institutional factors. Organizational culture and
technological capacity serve as moderating variables. Adaptive cultures promote innovation, learning, and reform implementation,
while strong technological capacity ensures effective digital system integration. In contrast, rigid norms and limited technical
capacity can weaken modernization efforts (Abawari, A. M., Debela, K. L., & Abegaz, M. B., 2024; Hofstede, 2011; Schein, 2010).

Leadership style and the regulatory environment provide broader contextual conditions. Leadership shapes reform direction,
commitment, and implementation effectiveness, while the regulatory environment ensures procedural consistency and alignment
with international standards (Javidan, M., & Dastmalchian, A., 2009; Van Wart, 2013). Although not explicitly modeled in the
SEM, these factors are instrumental for interpreting empirical variations.

» Significance of the Study

Ethiopian Customs is a central pillar of the country’s trade ecosystem, underpinning trade facilitation, revenue mobilization,
and broader economic development (WTO, 2024). However, despite its strategic importance, recent research highlighted persistent
structural, technological, and human capacity challenges that constrain its effectiveness (de Melo, J., Sorgho, Z., & Wagner, L.,
2025). Therefore, the findings of this study may inform improved business practices and support initiatives that promote positive
social change.

» Contributions to Business Practices
Customs modernization has become a strategic imperative for governments aiming to lower trade costs, strengthen border
efficiency, and enhance global market competitiveness (Ellson, 2009; Wittmayer, 2014; Rbehat, A.M., Marafi, H.B., 2024;
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Grainger, 2008). Cantens et al. (2017) stated that, while previous research explored individual components of customs reform such
as automation or workforce development, few studies have employed an integrated quantitative approach that simultaneously
examines organizational efficiency, digital transformation, human capital development, and stakeholder collaboration within a
single institutional context, particularly in Sub-Saharan Africa (Cantens, T., & Raballand, G., 2017).

The current study seeks to advance business and institutional practices by providing empirical evidence on how modernization
initiatives within Ethiopian Customs affect trade facilitation outcomes and broader economic performance. The findings from the
current study could contribute to informing managerial decision-making, optimize resource allocation, and support evidence-based
reforms aimed at improving clearance efficiency, transparency, and service quality. Furthermore, the results may serve as a
benchmark for other customs administrations and trade-related institutions in similar developing-country contexts, enabling them
to align modernization strategies with the best international practices and enhance their competitiveness in global trade.

> Implications for Positive Social Change

Efficient and transparent customs systems are essential for fostering inclusive economic growth by reducing trade barriers,
supporting small and medium-sized enterprises (SMES), and enabling greater participation in global trade (Lucraft, 2020; UNCTAD,
2024; WTO, 2024). In Ethiopia, where trade inefficiencies disproportionately burden SMEs and informal traders, strengthening
customs performance can drive job creation, boost income generation, and contribute to poverty alleviation.

The findings from this study have the potential to advance positive social change by identifying institutional strategies that
promote collaboration among customs authorities, private-sector actors, and other border agencies. By improving trade facilitation
mechanisms, the findings may help create a more predictable and equitable trading environment, enhance investor confidence, and
expand access to regional and international markets. Collectively, these outcomes can support Ethiopia’s national development
objectives and accelerate sustainable economic and social progress.

» Research Method and Design

This study employed a quantitative explanatory research design to examine how customs modernization initiatives, specifically
internal capabilities, technology adoption, and stakeholder collaboration, affect trade facilitation and trade-related economic
performance within the Ethiopian Customs Commission (ECC). The design aims to generate empirically supported insights that
connect organizational and operational reforms to measurable outcomes, including clearance efficiency, trade volumes, and customs
revenue (Creswell, 2009; Saunders, M., Lewis, P. and Thornhill, A., 2007). By integrating theory-driven hypotheses with systematic
analytical methods, the study provides both explanatory and practical insights into the operational and economic impacts of
modernization.

Guided by a positivist philosophy, the study assumes that organizational and institutional phenomena exhibit observable and
measurable patterns that can be objectively analyzed. Knowledge is generated through statistical analysis, focusing on associations,
pattern identification, and testing theoretically derived relationships, rather than interpretive inquiry (Bryman, 2016; Creswell,
2009). This approach is supported by theoretical frameworks such as Human Capital Theory, Business Process Reengineering
(BPR), the Technology Acceptance Model (TAM), and stakeholder and institutional theories, which collectively inform the
conceptualization of modernization initiatives, trade facilitation, and economic performance (Awu, E., Darius, B., & Chimele, M.
P., 2025; Becker, 1993; Davis, 1989; Grainger, 2008; Hammer, M., & Champy, J., 1993).

The study population included ECC employees across hierarchical levels: senior managers responsible for strategic
governance, middle managers translating strategy into operational processes, and frontline officers executing daily customs
operations such as clearance, compliance monitoring, and system use. Recognizing that modernization initiatives are experienced
differently across levels, the study also includes external stakeholders, such as liaison officers from partner government agencies
and representatives of private-sector logistics firms, reflecting the collaborative nature of customs modernization (OECD, 2025;
WB, 2020).

A stratified sampling strategy ensured proportional representation across ECC hierarchical levels and external stakeholder
categories, while purposive sampling selected individuals with direct responsibilities in modernization initiatives. This combination
balances representativeness with relevance, ensuring respondents have the knowledge to provide meaningful insights (Parsons,
2017). Data were collected through a cross-sectional mixed-mode survey, combining online and paper-based instruments to
accommodate geographically dispersed staff and operational demands (Dillman, D. A., Smyth, J. D., & Christian, L. M., 2014;
Groves, R.M., Fowler, F.J., Couper, M.P., Lepkowski, J.M., & Singer, E., 2009). Of 950 distributed questionnaires, 775 valid
responses were retained, yielding a high response rate of approximately 82 percent.

The survey captured key constructs, including organizational efficiency, human capital development, process improvement,
technology adoption, stakeholder collaboration, trade facilitation, and trade-related economic performance. Instruments were
reviewed by subject-matter experts, pilot-tested, and assessed for reliability and validity, following best practices for survey-based
structural equation modeling (SEM) (Fornell, C., & Larcker, D. F., 1981; Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M.,
2017; DeVellis, 2017).

NISRT26AUG270 WWW.ijisrt.com 626


https://doi.org/10.38124/ijisrt/26aug270
http://www.ijisrt.com/

Volume 11, Issue 8, August— 2026 International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165 https://doi.org/10.38124/ijisrt/26aug270

Data analysis employed Partial Least Squares SEM (PLS-SEM) to estimate direct, indirect, and mediating effects among latent
variables, accommodating non-normal data distributions (Diamantopoulos, A. and Winklhofer, H.M., 2001; Hair, J. F., Hult, G. T.
M., Ringle, C. M., & Sarstedt, M., 2017; Preacher, K. J., & Hayes, A. F., 2008). Trade facilitation is modeled as a mediating
mechanism linking modernization initiatives to trade-related outcomes, while internal capabilities, technology adoption, and
stakeholder collaboration are treated as multidimensional latent constructs. Organizational culture and technological capacity are
modeled as moderators, whereas leadership style and regulatory frameworks are treated as interpretive contextual variables shaping
the effectiveness of reforms (Andrews, M., Pritchett, L., & Woolcock, M., 2017; Hofstede, 2011; Marikyan, D., Papagiannidis, S.,
& Stewart, G. B., 2023).

Ethical standards were carefully maintained: participation was voluntary, informed consent was obtained, confidentiality
preserved through anonymization, and approval was secured from relevant institutional bodies (Israel, M., & Hay, 1., 2006; Resnik,
2020; Saunders, M., Lewis, P. and Thornhill, A., 2007).

In summary, this study integrated a strong theoretical foundation, a multi-level empirical design, and SEM analysis to examine
how customs modernization influences trade facilitation and economic performance. By combining stratified and purposive
sampling, careful instrument development, high response rates, and ethical safeguards, the study ensures empirically reliable and
contextually meaningful insights. This framework provides a bridge into Chapter 3, where detailed methodological procedures,
measurement strategies, and analytical processes are discussed.

» Assumptions and Limitations

The current study is guided by a set of underlying assumptions and is subject to certain limitations, which together define its
scope, validity, and interpretability. Explicit acknowledgment of these considerations is essential for situating the findings within
their appropriate methodological and contextual parameters (Creswell, 2009; Simon, M. K., & Goes, J., 2013).

e Assumptions

Assumptions are conditions or facts taken to be true for the purposes of a study, although they cannot be empirically verified
(Creswell, 2013; Simon, M. K., & Goes, J., 2013). This study is grounded on several key assumptions necessary for the validity and
meaningful interpretation of the research findings. It is assumed that respondents, including senior leaders, mid-level supervisors,
and operational staff within the Ethiopian Customs Commission (ECC), as well as relevant private-sector and partner agency
personnel, possess sufficient knowledge, experience, and institutional awareness to provide accurate and reliable information on
organizational processes, digital transformation initiatives, human capital development, and stakeholder collaboration practices
(Temesgen, 2020; UNCTAD, 2024).

It is further assumed that the measurement instruments, adapted from well-established empirical literature, are appropriate for
capturing the core constructs under investigation, including internal organizational capabilities, technology adoption, stakeholder
collaboration, trade facilitation, and trade-related economic performance. Reported operational outcomes and performance
indicators are assumed to reflect actual conditions with reasonable accuracy and to be largely free from systematic distortion arising
from exogenous factors beyond the direct control of the ECC, such as temporary policy disruptions or short-term global trade shocks.

Moreover, the selected indicators for the independent variables, such as organizational efficiency, digital transformation,
human capital development, and stakeholder collaboration, as well as the dependent variables of trade facilitation and trade-related
economic performance, are assumed to adequately represent the underlying theoretical constructs and to be amenable to quantitative
measurement. Finally, it is assumed that modernization initiatives undertaken by the ECC reflect broader institutional reform
trajectories observed in customs administrations across Sub-Saharan Africa, allowing the findings to provide insights relevant for
comparable institutional contexts. Taken together, these assumptions support the examination of the hypothesized relationships
within the Partial Least Square Structural Equation Modeling (PLS-SEM) framework, particularly the direct, mediating, and
moderating effects among internal capabilities, technology adoption, stakeholder collaboration, trade facilitation, and economic
outcomes.

e Limitations

Limitations are potential constraints or weaknesses in a study that may affect results or generalizability but are not within the
researcher’s control (Simon, M. K., & Goes, J., 2013). Despite the methodological rigor and empirical contributions of this research,
several limitations warrant careful consideration when interpreting the findings.

First, the study was conducted within the context of Ethiopia’s customs administration, characterized by hierarchical
organizational structures, limited resources, and specific socio-cultural and institutional norms. While this context provides rich,
context-specific evidence, the findings may have limited generalizability to customs administrations in countries with different
institutional frameworks, regulatory environments, or technological maturity levels. Variations in leadership styles, organizational
hierarchy, risk tolerance, and digital literacy across other settings may influence the effectiveness of modernization inputs, including
human capital development, technology adoption, and stakeholder collaboration, on trade facilitation outcomes.
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Second, the research relies on a cross-sectional survey design, which limits the ability to establish causal relationships and
permits only the identification of statistical associations among internal capabilities, technology adoption, stakeholder collaboration,
trade facilitation, and trade-related economic performance. Although Partial Least Square Structural Equation Modeling (PLS-SEM)
allows for the testing of complex relationships, including mediation and moderation effects, it depends on assumptions such as
multivariate normality, linearity, and adequate sample size. Moreover, the sampling frame primarily included customs officials,
partner agencies, and directly involved stakeholders, which may not capture the full diversity of perspectives across the broader
trade ecosystem.

Third, the study primarily relies on self-reported measures and perceptions from customs officers and external stakeholders,
which may be subject to response bias or social desirability effects. While steps were taken to ensure anonymity, reliability, and
validity of the survey instruments, some degree of subjectivity is inevitable in survey-based research. Objective operational metrics,
including clearance times, revenue collection records, system usage logs, and compliance audits, were incorporated; however, these
data are limited to recent years, constraining the longitudinal scope of operational insights and trend analysis.

Fourth, the operationalization of certain constructs, particularly organizational culture, technological capacity, and stakeholder
collaboration, was necessarily limited to measurable indicators suitable for quantitative analysis. While these indicators provide
valuable insights, they may not fully capture the nuanced realities of informal practices, subcultural differences across units, tacit
knowledge, system adaptability, or user experience that influence procedural efficiency and modernization outcomes.

Finally, leadership style and the regulatory environment, while treated as contextual variables rather than core constructs in
the SEM, may influence the effectiveness of internal capabilities, technology adoption, and stakeholder collaboration, as well as the
mediating role of trade facilitation in shaping trade-related economic outcomes. Recognizing these contextual contingencies is
essential for accurate interpretation of SEM results. By explicitly articulating these assumptions and limitations, the study ensures
methodological transparency and provides a framework for interpreting findings with appropriate caution and contextual awareness
(Creswell, 2009; Simon, M. K., & Goes, J., 2013).

In summary, while this study provides empirically grounded evidence on the relationships among customs modernization
inputs, trade facilitation, and trade-related economic performance, the identified methodological, contextual, and measurement
limitations highlight the need for cautious interpretation and situate the findings within their specific institutional and temporal
context.

» Operational Definitions

Organizational efficiency: Organizational efficiency refers to the extent to which Ethiopian Customs utilizes resources,
processes, and procedures to deliver services effectively while minimizing time, cost, and operational waste. It is reflected in
measurable outcomes such as clearance time, workflow effectiveness, cost efficiency, and compliance performance (Grainger, 2008;
Hammer, M., & Champy, J., 1993; WB, 2023).

o Digital transformation: Digital transformation refers to the degree to which Ethiopian Customs integrates digital technologies
into operational and administrative processes to enhance automation, transparency, and service delivery. It is reflected in the
adoption and use of electronic systems, automated customs procedures, and digital platforms supporting trade operations
(OECD, 2024; Vial, 2019; Verhoef, P. C., Broekhuizen, T., Bart, Y., Bhattacharya, A., Dong, J. Q., Fabian, N., & Haenlein, M.,
2021).

e Human capital development: Human capital development refers to the enhancement of employees’ skills, knowledge, and
competencies through training, education, and professional development initiatives within Ethiopian Customs. It is reflected in
workforce capability, training participation, skill readiness, and employees’ ability to effectively perform customs-related
functions (Becker, 1993; WCO, 2019).

o Stakeholder collaboration: Stakeholder collaboration refers to the extent and effectiveness of cooperative interactions between
Ethiopian Customs and external stakeholders, including traders, logistics providers, regulatory agencies, and other trade-related
institutions. It is reflected in coordination mechanisms, information sharing, joint activities, and perceived collaboration
effectiveness (Bryson, J. M., Croshy, B. C., & Stone, M. M., 2015; Freeman, R. E., Dmytriyev, S., & Phillips, R. A., 2021).

o Trade facilitation: Trade facilitation refers to the simplification and modernization of customs procedures to reduce processing
time, transaction costs, and administrative barriers to cross-border trade. It is reflected in clearance efficiency, procedural
transparency, ease of compliance, and streamlined import and export processes (UNCTAD, 2024; WTO, 2024).

e Economic growth: Economic growth refers to improvements in economic performance associated with enhanced trade efficiency
and customs operations. It is reflected in increased trade volumes, improved revenue collection, and the contribution of customs
efficiency to national economic competitiveness (Barro, R. J., & Sala-i-Martin, X., 2004; WB, Global economic prospects,
2026).
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» Chapter Summary

Chapter 1 introduced the foundation of the study by establishing the problem, purpose, significance, and methodological
approach related to modernizing Ethiopian Customs. The chapter explained that although Ethiopian Customs Commission plays a
vital role in trade facilitation, revenue mobilization, and economic development, persistent challenges such as outdated procedures,
limited digitalization, insufficient human capital, and weak stakeholder coordination continue to undermine its effectiveness. These
inefficiencies impose measurable economic costs and constrain Ethiopia’s trade competitiveness. The chapter articulated both the
general and specific business problems, emphasizing the limited understanding among some customs leaders regarding the
relationships between organizational efficiency, digital transformation, human capital development, stakeholder collaboration, and
key outcomes such as trade facilitation and economic growth. The purpose of the study, research questions, hypotheses, assumptions,
limitations, and operational definitions, were clearly outlined to frame the scope and intent of the research.

Additionally, Chapter 1 justified the use of quantitative correlational research design as the most appropriate methodological
approach for examining the relationships among the study variables without manipulation. The chapter highlighted the study’s
significance to business practice and positive social change by demonstrating how evidence-based customs modernization can
improve transparency, reduce trade bottlenecks, support SMEs, and promote inclusive economic growth. By integrating
modernization factors within a single empirical framework, the study aims to contribute to policy reform, managerial decision-
making, and institutional effectiveness within Ethiopian Customs and comparable developing-country contexts. Chapter 2 will build
on this foundation by presenting a comprehensive review of the relevant literature, examining theoretical perspectives, empirical
findings, and prior studies related to customs modernization, trade facilitation, and economic growth to further contextualize and
support the current study.
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CHAPTER TWO
THEORETICAL ORIENTATION

The current quantitative research method was grounded in four theories, including the (a) business process reengineering
theory, (b) technology acceptance model, (c) human capital theory, (d) stakeholder theory, and (e) institutional theory. The business
process reengineering (BPR) emphasizes the radical redesign of core business processes to achieve dramatic improvements in
productivity, efficiency, and service quality (Hammer, M., & Champy, J., 1993). In the context of Ethiopian Customs, BPR provides
a theoretical basis for examining how structural and procedural reforms such as streamlining clearance processes and eliminating
redundant steps can reduce clearance times and operational costs. This theory supports the hypothesis that organizational
restructuring and process optimization will positively influence trade facilitation and economic performance.

The Technology Acceptance Model (TAM) explains user adoption of new technologies based on perceived usefulness and
perceived ease of use (Davis, 1989; Marikyan, D., Papagiannidis, S, & Stewart, G. B., 2023). For Ethiopian Customs Commission,
TAM underpins the analysis of digital transformation initiatives, such as electronic data interchange and automated risk management
systems. By quantifying digital adoption rates and linking them to operational efficiency metrics, TAM provides a framework for
predicting how technology integration impacts clearance speed and trade throughput. Complementing TAM, Human Capital Theory
(HCT) posits that investments in employee education and training enhance productivity and organizational performance, the human
capital theory (HCT) posits that investments in employee education and training enhance productivity and organizational
performance (Becker, 1993). In this study, the theory supports the examination of workforce development programs measured
through training hours and competency scores and their effect on customs efficiency and revenue collection. This theoretical lens
highlights the role of human resource capacity in sustaining modernization efforts.

Stakeholder Theory asserts that organizations create value through collaboration and engagement with all stakeholders,
including customers, partners, and regulatory bodies (Freeman, 1984). For Ethiopian Customs, this theory justifies the inclusion of
stakeholder collaboration as a predictor of modernization success. Quantitative measures such as frequency of inter-agency meetings
and stakeholder satisfaction scores can be linked to improvements in trade facilitation and service delivery. Finally, the institutional
theory explains how organizational practices are shaped by regulatory, normative, and cultural pressures (DiMaggio, P. J., & Powell,
W. W, 1983). In this study, institutional factors, including compliance with international trade standards and national modernization
policies, act as contextual variables that shape the effectiveness of digital transformation and process reengineering initiatives.

» Review of Literature

Customs modernization has become a critical priority for governments worldwide as they seek to reduce trade costs, enhance
border efficiency, and strengthen competitiveness in global markets (Ibrahim, R. L., & Ajide, K. B., 2022). Despite these efforts,
Cantens et al. (2017) argue that many customs administrations particularly in developing economies continue to face systemic
inefficiencies that impede trade facilitation and economic growth (Cantens, T., & Raballand, G., 2017). The purpose of this
quantitative study is to examine the relationship between organizational efficiency, digital transformation, human capital
development, and stakeholder collaboration, and their collective impact on trade facilitation and economic performance within
Ethiopian Customs.

The current literature review provides a critical synthesis of scholarly research on customs modernization and its core
dimensions. The review draws primarily from peer-reviewed journal articles, scholarly books, and authoritative institutional reports
published between 2020 and 2025. Sources were identified using academic databases such as Scopus, ProQuest Central,
EBSCOhost, ScienceDirect, and Google Scholar. Key search terms included customs modernization, trade facilitation, digital
transformation in public administration, organizational efficiency, human capital development, stakeholder collaboration, and
economic growth. Consistent with best practices, the review integrates findings across disciplines, including public administration,
operations management, information systems, and development economics rather than summarizing studies in isolation.

Thereview is organized thematically to ensure clarity and logical flow. It begins with a discussion of the theoretical foundations
guiding the study, (a) business process reengineering theory, (b) technology acceptance model, (c) human capital theory, (d)
stakeholder theory, and (e) institutional theory. Subsequent sections examine empirical research related to each core construct,
including organizational efficiency, digital transformation, human capital development, and stakeholder collaboration followed by
studies addressing trade facilitation and economic growth. Where Ethiopia-specific studies are limited, relevant international
research is incorporated to provide comparative insights, while critically assessing applicability to the Ethiopian context.

» Theoretical Foundations Guiding the Study

In this sub-component, | discussed in detail the theoretical foundations guiding the current research, including the (a) business
process reengineering theory, (b) technology acceptance model, (c) human capital theory, (d) stakeholder theory, and (e) institutional
theory.
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e Business process reengineering. Business Process Reengineering (BPR) theory underpins this study by emphasizing the need
for radical redesign of workflows to achieve significant improvements in performance metrics, which is key within customs
modernization (Hammer, M., & Champy, J., 1993). In the context of Ethiopian Customs, BPR supports an analytical approach
for examining how optimized internal processes, informed by digital solutions, can reduce clearance times and costs. According
to recent cross-sectoral analyses, successful BPR interventions in public agencies depend on tightly aligned process mapping,
stakeholder buy-in, and governance structures (Fetais, A., Abdella, G.M., Al-Khalifa, K.N., & Hamouda, A.M., 2022),
highlighting why this study’s multiple-variable model incorporates organizational, technological, workforce, and collaboration
elements.

Many researchers shared that BPR theory emphasizes outcome-driven measurement by linking redesigned processes to
quantifiable performance metrics (Fetais, A., Abdella, G.M., Al-Khalifa, K.N., & Hamouda, A.M., 2022). This theoretical lens
justifies the study’s operationalization of organizational efficiency via indicators like clearance time and process standardization.
By framing the investigation through BPR, we can interpret quantitative results as evidence of reengineered workflows yielding
measurable efficiency gains.

Additionally, Davenport (2013) emphasized that BPR stresses the importance of holistic transformation, not just isolated
technological upgrades (Davenport, 2013). This supports the study’s integrated approach that examines four modernization drivers
rather than evaluating automation alone, hence, recognizing that digital tools produce value only when embedded in comprehensive
process redesign initiatives. BPR theory predicts stronger trade outcomes when technological change is accompanied by workforce
empowerment, standardized procedures, and active stakeholder engagement, offering a strong conceptual rationale for the proposed
correlational model.

Besides, BPR enables researchers to identify resistance to change as a common barrier (Fetais, A., Abdella, G.M., Al-Khalifa,
K.N., & Hamouda, A.M., 2022). Organizational inertia in customs agencies can impede performance gains. By evaluating human
capital and stakeholder collaboration in addition to process efficiency and technology adoption, this research aims to capture critical
elements that BPR theory considers essential enablers, and for which failure can undermine efficiency improvements.

Finally, Hammer (2007) shared that BPR calls for ongoing evaluation and iterative process improvement (Hammer, M., &
Champy, J., 1993). This study’s quantitative design employing continuous improvement metrics aligns with that principle. By
statistically assessing relationships between modernization inputs and trade facilitation outcomes, the study contributes to dynamic
feedback loops, enabling Ethiopian Customs to refine modernization strategies based on data-driven evidence.

e Technological acceptance model (TAM). The Technology Acceptance Model (TAM) is foundational for understanding how
digital innovations are adopted in organizations like Ethiopian Customs (Davis, 1989; Marikyan, D., Papagiannidis, S, &
Stewart, G. B., 2023). TAM posits that perceived usefulness and ease of use are primary determinants of an individual’s intention
to use a new system, which is key when examining digital transformation initiatives. This study builds on TAM by integrating
digital transformation indicators (e.g., system adoption, e-documentation) and surveying customs staff about perceived
technology behavior, enabling empirical testing of the model's behavioral intention and usage components within the customs
context.

Additionally, TAM acknowledges that organizational support mechanisms influence technology perceptions (Venkatesh, V.,
& Bala, H., 2008; Venkatesh, V., Morris, M.G., Davis, G.B. and Davis, F.D., 2003). This supports the inclusion of human capital
development: training, leadership engagement, and support services can shape perceived usefulness and ease of use and, in turn,
system adoption, a key construct in the study’s model. By measuring both digital maturity and workforce capacity, we can identify
how training and support moderate the digital transformation—performance relationship.

Besides, recent TAM research emphasizes expanding to include social and institutional context factors (Venkatesh, V., Morris,
M.G., Davis, G.B. and Davis, F.D., 2003), echoing the study’s stakeholder collaboration dimension. When customs agencies engage
partners such as logistics firms and border agencies, the perceived legitimacy and utility of digital systems increase, improving
adoption rates and enhancing trade facilitation. The model thus supports including external stakeholder perceptions as part of user-
acceptance and implementation success criteria.

Furthermore, TAM is one of the most widely validated models in e-government and public sector IT adoption studies
(Marikyan, D., Papagiannidis, S, & Stewart, G. B., 2023). Its well-established empirical track record offers methodological rigor:
by including validated TAM scales adapted for customs, the study can produce reliable measures of attitude and intention toward
customs digital systems and relate them statistically to efficiency and growth outcomes.

Finally, TAM supports predictive hypothesis testing by positing that higher digital maturity and supportive organizational

climates increase the likelihood of system use and efficiency (Davis, 1989; Marikyan, D., Papagiannidis, S, & Stewart, G. B., 2023).
Using TAM as a theoretical framework, the study can frame directional, testable hypotheses (e.g., perceived ease of use predicts

NISRT26AUG270 WWW.ijisrt.com 631


https://doi.org/10.38124/ijisrt/26aug270
http://www.ijisrt.com/

Volume 11, Issue 8, August— 2026 International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165 https://doi.org/10.38124/ijisrt/26aug270

clearance time reduction). This allows for quantitative modeling that aligns directly with both theoretical and managerial
expectations behind customs modernization.

e Human capital theory. Human Capital Theory posits that investments in education, training, and skill development enhance
individual productivity and organizational performance (Becker, 1993). In the context of Ethiopian Customs Commission, this
theory provides a strong rationale for examining how workforce development influences modernization outcomes. Customs
operations rely heavily on specialized knowledge of trade regulations, risk management, and digital systems. Recent studies
emphasize that digital transformation initiatives fail without parallel investments in human capital, as technology adoption
requires skilled personnel to manage and optimize systems (Ajibade, 2018; Li, C., & Freeborn, D. P. W., 2025).

Additionally, Human Capital Theory supports the inclusion of training and capacity-building indicators in this study. Evidence
from Sub-Saharan Africa shows that customs agencies with structured training programs achieve faster clearance times and higher
compliance rates compared to those with limited workforce development (WCO, 2019; Karklina-Admine, S., Cevers, A.,
Kovalenko, A., & Auzins, A., 2024; Wassie, M. A., Lukas Kornher & Chahir Zaki, 2025). By operationalizing human capital
development through metrics such as training hours, certification levels, and digital literacy scores, this research aligns with
theoretical expectations that skill acquisition drives organizational efficiency and trade facilitation.

Besides, the theory underscores the economic spillover effects of workforce investments. Beyond organizational performance,
skilled customs personnel contribute to broader economic growth by reducing trade bottlenecks and enabling SMEs to access
international markets (Yeshineh, A. K., & Woldeyes, F. B., 2025). This aligns with the study’s focus on economic growth as a
dependent variable, reinforcing the argument that human capital development is not merely an internal efficiency driver but a catalyst
for national competitiveness.

Furthermore, Human Capital Theory highlights the dynamic nature of skills in technology-driven environments. As customs
modernization increasingly involves advanced digital platforms, continuous learning becomes essential (Li, C., & Freeborn, D. P.
W., 2025). This study’s emphasis on human capital development reflects this theoretical insight, recognizing that static training
models are insufficient for sustaining modernization gains.

Finally, the theory provides a foundation for policy implications. Findings from this research can inform strategies for
institutionalizing capacity-building programs within Ethiopian Customs, ensuring that modernization efforts are sustainable and
inclusive. By linking human capital development to measurable trade outcomes, the study offers evidence-based guidance for
resource allocation and workforce planning.

o Stakeholder theory. Stakeholder Theory asserts that organizations create value by balancing the interests of multiple
stakeholders, including employees, customers, suppliers, and regulators (Freeman, 1984). In customs modernization, this theory
is critical because trade facilitation involves complex interactions among customs authorities, border agencies, logistics
providers, and traders. Recent research emphasized that stakeholder collaboration improves transparency, reduces delays, and
enhances compliance (Sarturi, J., Almeida, F., & Rodrigues, M., 2023).

Additionally, Stakeholder Theory supports the inclusion of collaboration indicators in this study. Coordinated border
management where customs work closely with other agencies has been shown to significantly reduce clearance times and improve
predictability (Jastram, S. M., & Berberyan, Z., 2023). By measuring stakeholder collaboration through metrics such as joint risk
management initiatives and inter-agency data sharing, this research operationalizes the theory’s principle that cooperative
relationships enhance organizational performance.

Besides, the theory provides a lens for understanding resistance and alignment in modernization efforts. Stakeholders often
have divergent priorities, and failure to engage them can undermine reforms (Sarturi, J., Almeida, F., & Rodrigues, M., 2023). This
study’s focus on stakeholder collaboration acknowledges that modernization is not solely a technical challenge but a governance
issue requiring inclusive decision-making.

Furthermore, Stakeholder Theory emphasizes legitimacy and trust as drivers of successful reform. When customs agencies
engage stakeholders transparently, they build confidence in modernization initiatives, which in turn promotes compliance and
investment (Jastram, S. M., & Berberyan, Z., 2023). This aligns with the study’s goal of linking collaboration to trade facilitation
and economic growth. Finally, the theory informs policy recommendations. By demonstrating the correlation between stakeholder
collaboration and trade outcomes, this research can guide Ethiopian Customs in designing participatory governance models that
strengthen institutional legitimacy and operational efficiency.

o Institutional theory. Institutional Theory explains how organizational behavior is shaped by formal rules, norms, and cultural
expectations (DiMaggio, P. J., & Powell, W. W., 1983). In the context of Ethiopian Customs, this theory is relevant because
modernization efforts occur within a highly regulated environment influenced by international agreements (e.g., WTO TFA) and
domestic governance structures. Recent studies highlight that institutional pressures such as compliance with global standards
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drive customs reforms but also create challenges related to resource constraints and bureaucratic inertia (Pérez Azcarraga,
Augusto Azael, Tadatsugu Matsudaira, Gilles Montagnat-Rentier, Janos Nagy, and R. James Clark, 2022; Silva, R., Machado,
L., & Powell, W. W., 2024; WTO, 2013).

Additionally, Institutional Theory supports the study’s focus on organizational efficiency and digital transformation.
Institutional isomorphism predicts that customs agencies adopt similar modernization practices to maintain legitimacy in global
trade networks (Silva, R., Machado, L., & Powell, W. W., 2024). By examining how Ethiopian Customs aligns with international
best practices, this research contributes to understanding the role of institutional conformity in shaping modernization outcomes.

Besides, the theory explains why reforms often face resistance. Institutional norms and entrenched routines can impede process
reengineering and technology adoption (Aksom, H., & Vakulenko, Veronika Vakulenk., 2023). This study’s inclusion of human
capital development and stakeholder collaboration reflects the need to address these institutional constraints through capacity
building and participatory governance.

Furthermore, Institutional Theory emphasizes the interplay between formal structures and informal practices. Customs
modernization requires not only regulatory compliance but also cultural change within organizations (Silva, R., Machado, L., &
Powell, W. W., 2024). By analyzing organizational efficiency alongside institutional factors, this research captures the complexity
of reform implementation. Finally, the theory provides a basis for interpreting findings in a broader governance context. Evidence
of strong correlations between modernization drivers and trade outcomes can inform institutional reforms aimed at enhancing
accountability, transparency, and adaptability in Ethiopian Customs. Figure 1 illustrates the integrative framework guiding the
current study.
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Fig 1 Theoretical Framework Guiding the Study

Theoretical Framework Guiding the Study. Adapted from Hammer & Champy (1993), Davis (1989), Becker (1993), Freeman
(1984), and DiMaggio & Powell (1983), integrated with recent applications in customs modernization (OECD, 2023; UNCTAD,
2024; World Bank, 2023).

» Organizational Efficiency

Organizational efficiency defined as the capability to convert inputs (processes, people, technology, and governance) into
timely, predictable, and high-quality outputs sits at the core of effective customs administration and underpins trade facilitation
outcomes such as reduced clearance times and lower compliance costs (Grainger, 2008; WB, 2020). In customs contexts, efficiency
is expressed through streamlined procedures, coherent risk-management, predictable service standards, and low variability in
processing outcomes, all of which shape the reliability of border operations and the competitiveness of firms dependent on
just-in-time logistics (Arvis, J.-F., Duval, Y., Shepherd, B., & Utoktham, C., 2013; Portugal-Perez, A., & Wilson, J. S., 2012). When
organizational efficiency is weak, fragmented workflows, redundant documentation, and inconsistent application of rules traders
face delays, uncertainty, and cost escalation that erode participation in regional and global value chains (UNCTAD, 2024; OECD,
2025).
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Internal capabilities typically encompass process discipline, performance management, staff skills, and governance clarity,
capabilities that, taken together, reduce cycle times and error rates in clearance (Becker, 1993; Hammer, M., & Champy, J., 1993).
Empirical work shows that capable organizations embed risk-based controls, reduce unnecessary inspections, and standardize
decision-making, thereby compressing lead times and increasing predictability for traders (Grainger, 2008; WB, 2020). In turn,
these efficiency gains manifest in measurable indicators, shorter average release times, fewer repetitive submissions, and lower
variance in processing, which align directly with the study’s construct of trade facilitation outcomes (Arvis, J.-F., Duval, Y.,
Shepherd, B., & Utoktham, C., 2013; WCO, 2024).

From a process perspective, organizational efficiency in customs is achieved through business process reengineering (BPR),
risk-based selectivity, and elimination of non-value-adding steps (WB, 2020; Hammer, M., & Champy, J., 1993). The Revised
Kyoto Convention’s principles, including simplification, harmonization, and transparency translate into operational practices like
pre-arrival processing, post-clearance audit, and authorized economic operator schemes that segment risk and allocate resources
efficiently (WCO, 2019; WTO, 2013). Where customs administrations institutionalize standardized work, digital document flows,
and clear escalation paths, they reduce handoffs and rework, strengthening throughput and compliance simultaneously (Arvis, J.-F.,
Duval, Y., Shepherd, B., & Utoktham, C., 2013; UNCTAD, 2024).

Organizational efficiency is inseparable from human capital and managerial routines. Investments in skills (e.g., classification,
valuation, risk analytics), change management, and performance-oriented culture produce consistent decisions and reduce
processing variability (Becker, 1993; Davis, 1989). Routine use of dashboards, service-level agreements, and continuous
improvement methods (e.g., PDCA, Kaizen) embeds learning cycles that steadily lower clearance times and errors (Grainger, 2008;
WAB, 2020). Studies of African customs reforms report that sustained capability building—ypaired with accountability for results
correlates with fewer informal payments, better targeting, and more predictable release (Cantens, T., & Raballand, G., 2017; AfDB,
2025).

Technology adoption (e.g., eSW, customs management systems, and automated risk engines) amplifies organizational
efficiency by reducing manual workload, enabling data-driven selectivity, and allowing concurrent rather than sequential processing
(Arvis, J.-F., Duval, Y., Shepherd, B., & Utoktham, C., 2013; UNCTAD, 2024). Evidence suggests that even modest gains in
automation can significantly compress clearance times and reduce compliance burdens, but such gains are contingent on process
redesign and staff capability to use systems effectively (WB, 2020; WTO, 2024). Accordingly, technology adoption, in conjunction
with stakeholder collaboration (e.g., with port authorities, border agencies, and brokers), facilitates the elimination of duplications
across agencies and the creation of end-to-end efficiencies along the clearance pathway, supporting Hypothesis 2 of the study (WB,
2020; WCO, 2023).

Organizational efficiency in customs extends beyond a single agency to the border management ecosystem. Delays often
originate at the “seams” between agencies, permits, sanitary/phytosanitary controls, and security checks where misaligned
procedures cause rework and queuing (OECD, 2025; UNCTAD, 2024). Single Window integration, common data models, and joint
risk criteria reduce these frictions and align service standards, producing system-level efficiency gains (WB, 2020; WTO, 2013).
Collaboration with the private sector improves process design by incorporating operational realities, shipment batching, peak
patterns, and documentation readiness, thereby strengthening both compliance and facilitation (Grainger, 2008; WCO, 2024).

Efficient customs reduce trade costs, increase the reliability of supply chains, and support export diversification effects that
translate into higher trade volumes and more buoyant revenue performance (Portugal-Perez, A., & Wilson, J. S., 2012; UNCTAD,
2024). By lowering clearance time variability and transaction costs, administrations enhance firms’ competitiveness and encourage
formalization, which stabilizes revenue and broadens the tax base (ACBF, 2024; AfDB, 2025; WB, 2020). In short, organizational
efficiency is the micro-foundation through which modernization delivers macroeconomic benefits.

For the ECC, strengthening organizational efficiency means institutionalizing risk-based processes, reinforcing human capital,
and deepening data-driven management while leveraging technology and inter-agency collaboration. Documented improvements
reduced inspections and shorter average clearance times following eSW and risk-management deployments illustrate the efficiency
mechanism, yet residual bottlenecks along key corridors highlight the need for consistent adoption and connectivity (ECC, 2020/1
G. C.; ECC, 2021/22 G. C.; Yigezu, 2021; UNCTAD, 2024; WCO, 2024). Aligning governance, culture, and technological capacity
to support standardized, transparent, and predictable processes will directly advance the ECC’s trade facilitation outcomes and, via
reduced trade costs and improved reliability, strengthen Ethiopia’s trade-related economic performance (Arvis, J.-F., Duval, Y.,
Shepherd, B., & Utoktham, C., 2013; WB, 2020).

» Digital Transformation

Digital transformation has become a central pillar of modern customs reform, reshaping how border agencies process goods,
exchange data, and collaborating with stakeholders across the global supply chain. In customs operations, digital transformation
refers to the shift from paper-based, manual procedures to integrated digital systems that support electronic documentation,
automated risk assessment, and real-time data sharing (WB, 2020; WCO, 2024). Research demonstrates that the adoption of digital
platforms such as eSW, electronic Customs Management Systems (eCMS), and automated selectivity engines substantially reduces
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clearance times and enhances transparency, particularly in developing economies where inefficiencies remain a major barrier to
trade (UNCTAD, 2024; WTO, 2024). As a result, digital transformation serves as a critical enabler of trade facilitation and directly
influences the operational performance of customs administrations.

Digital transformation improves operational efficiency by reducing manual processing, minimizing human intervention, and
enabling standardized decision-making across customs offices (Arvis, J.-F., Duval, Y., Shepherd, B., & Utoktham, C., 2013; WB,
2020). Automation supports data-driven risk management, allowing customs to focus physical inspections on high-risk shipments
while expediting low-risk consignments. This targeted approach not only accelerates legitimate trade but also improves compliance
outcomes by making enforcement more precise and predictable (OECD, 2025; WCO, 2024). Empirical studies show that even
incremental gains in digital automation can decrease clearance times by 20-30% and significantly lower transaction costs,
demonstrating the strong link between digital tools and trade facilitation outcomes (UNCTAD, 2024; WTO, 2024).

Customs operate within a broader border management ecosystem involving port authorities, regulatory agencies, logistics
providers, and cross-border partners. Digital transformation enhances interoperability by harmonizing data standards, reducing
redundant submissions, and enabling single-entry, multiple-exit processing across agencies (WB, 2020; WTO, 2013). Integrated
systems, such as trade portals and Single Window platforms, streamline workflows by consolidating approvals and reducing the
need for physical presence at multiple offices (UNCTAD, 2024; WCO, 2023). This cross-agency integration is especially important
for landlocked countries like Ethiopia, where clearance delays along major corridors—such as the Ethiopia-Djibouti route pose
significant challenges to competitiveness (Arvis, J.-F., Duval, Y., Shepherd, B., & Utoktham, C., 2013; Arvis, J. F., Raballand, G.,
& Marteau, J. F. T., 2007; WCO, 2024). Thus, digital transformation enhances not only internal efficiency but also system-wide
trade facilitation performance.

Despite its benefits, digital transformation in customs administrations often faces significant constraints, including limited
technological capacity, inconsistent system adoption, and inadequate integration with existing workflows (Mohammed, 2022;
UNCTAD, 2024; WTO, 2024). Weak ICT infrastructure, intermittent connectivity, and limited user proficiency can constrain the
full utilization of digital systems, resulting in persistent bottlenecks despite technological investments (WB, 2020; WCO, 2024).
Research also highlights that digital tools fail to deliver expected outcomes in the absence of complementary process redesign, staff
training, and change management strategies revealing that digital transformation must be embedded within broader organizational
reforms (Grainger, 2008; Heeks, 2006). These challenges underscore the need to strengthen internal capabilities and stakeholder
collaboration alongside digital adoption.

Digital transformation provides the technical backbone for faster, more predictable clearance, but its success depends on the
level of collaboration among agencies, logistics firms, and border partners (OECD, 2025; WCO, 2024). Effective use of digital
systems requires harmonized procedures, shared data models, and coordinated decision-making across entities involved in clearance.
Strong collaboration reduces duplicated checks, accelerates approvals, and increases transparency multiplying the efficiency gains
generated by automation (WB, 2020; WCO/WTO, 2022). Therefore, digital transformation operates synergistically with stakeholder
coordination to enhance trade facilitation.

Digital transformation not only improves operational efficiency but also contributes to broader trade-related economic
performance. Research shows that digital customs systems lower trade costs, enhance supply chain reliability, and stimulate export
diversification effects that directly support national economic growth (Portugal-Perez, A., & Wilson, J. S., 2012; UNCTAD, 2024).
Automated systems also strengthen revenue performance by reducing errors in valuation, classification, and duty assessment and
by limiting opportunities for informal payments (Cantens, T., & Raballand, G., 2017; AfDB, 2025). These pathways affirm the
study’s third hypothesis, which suggests a positive relationship between trade facilitation and trade-related economic performance.

For the ECC, digital transformation has already yielded improvements in clearance times, reduced physical inspections, and
expanded non-physical service delivery through systems such as the eSW and automated risk-management tools (ECC, 2021/22 G.
C.; WB, 2020). However, persistent inefficiencies along the Ethiopia-Djibouti corridor and uneven system adoption across ECC
branches indicate that digital transformation remains incomplete (UNCTAD, 2024; WCO, 2024). Strengthening ICT infrastructure,
enhancing user competencies, and deepening cross-agency data integration will be essential for maximizing the impact of digital
modernization on trade facilitation and economic performance.

Overall, digital transformation constitutes a foundational component of customs modernization, enabling transparency,
efficiency, and collaboration across complex border systems. It enhances internal capabilities, strengthens stakeholder coordination,
and supports evidence-based decision-making mechanisms that directly contribute to improved trade facilitation and economic
outcomes (Grainger, 2008; WB, 2020). For countries undergoing rapid economic transformation, such as Ethiopia, investing in
robust digital customs systems is not merely a technical upgrade but a strategic necessity for achieving competitiveness in global
and regional markets.
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» Human Capital Development

Human capital development is a central component of internal organizational capabilities and plays a decisive role in
determining the efficiency and effectiveness of customs administration. In public-sector institutions such as customs agencies,
human capital refers to employees’ skills, competencies, knowledge, and professional behaviors that collectively influence
organizational performance (Awu, E., Darius, B., & Chimele, M. P., 2025; Becker, 1993; Davis, 1989; Grainger, 2008; Hammer,
M., & Champy, J., 1993). Customs officers require specialized expertise in areas such as classification, valuation, risk management,
rules of origin, and technology use. Without sufficient human capital, even well-designed procedures and digital systems fail to
achieve expected modernization outcomes. As research demonstrates, human capital investment enhances decision quality, reduces
variances in processing, and strengthens compliance and enforcement functions, all of which are essential to trade facilitation
(Grainger, 2008; WB, 2020).

Human capital development contributes directly to organizational efficiency by improving staff proficiency, consistency, and
adaptability. Training in risk-based inspection, advanced analytics, and digital system use enables officers to process goods more
accurately and quickly, reducing clearance times and inspection rates (UNCTAD, 2024; WCO, 2024). Moreover, continuous
professional development supports a culture of performance and accountability, which strengthens institutional reliability. Studies
across African customs agencies show that skilled personnel reduce procedural bottlenecks and minimize opportunities for informal
payments, helping generate more predictable trade environments (AfDB, 2025; Cantens, T., & Raballand, G., 2017). This
relationship between human capital and organizational efficiency provides direct support for Hypothesis 1, which examines the
impact of internal capabilities on trade facilitation outcomes.

Digital transformation in customs is not purely a technological process; it is fundamentally a human process that depends on
the skills, readiness, and behavioral responses of personnel (Davis, 1989; Heeks, 2006). The implementation of systems such as
eSW, automated risk engines, and e-customs platforms requires officers who can interpret data, manage digital workflows, and
troubleshoot system challenges. Research shows that digital tools yield substantial gains only when users have the necessary
competencies to operate them effectively and consistently (WB, 2020; WTO, 2024). Thus, human capital development functions as
a critical link between technology adoption and enhanced trade facilitation, providing support for Hypothesis 2, which examines
the role of modernization-related drivers in improving clearance efficiency.

Customs modernization increasingly depends on collaboration across different government agencies and private-sector actors.
Effective collaboration requires staff who understand cross-agency processes, can negotiate interdependencies, and possess
communication and coordination skills essential for modern border management (OECD, 2025; WCO, 2023). Officers engaged in
joint inspections, corridor management, and coordinated border procedures must have both technical and interpersonal competencies
to ensure harmonized decision-making. Human capital development therefore strengthens stakeholder collaboration, enabling
smoother operational integration and reducing redundancies that obstruct trade facilitation (UNCTAD, 2024; WTO, 2013).

Human capital directly influences key trade facilitation metrics, including clearance speed, procedural consistency, inspection
rates, and service predictability. Skilled personnel can apply risk principles more effectively, interpret documentation accurately,
and manage exceptions efficiently, all of which reduce delays and trader uncertainties (Arvis, J.-F., Duval, Y., Shepherd, B., &
Utoktham, C., 2013; WB, 2020). Research consistently shows that the availability of trained customs officers correlates with lower
transaction costs and improved satisfaction among the trading community (UNCTAD, 2024; WCO, 2024). This evidence further
supports Hypothesis 1, which asserts that the internal capabilities of customs personnel significantly shape trade facilitation
performance.

Beyond operational improvements, human capital contributes to broader economic performance by supporting more reliable
and transparent customs environments. Skilled officers improve revenue accuracy by enhancing classification, valuation, and origin
determination, while minimizing leakages and discretionary decision-making (Cantens, T., & Raballand, G., 2017; Portugal-Perez,
A., & Wilson, J. S., 2012). Enhanced transparency and predictability reduce costs for firms, encourage export diversification, and
improve national competitiveness—Kkey pathways through which trade facilitation drives trade-related economic growth (AfDB,
2025; UNCTAD, 2024). These relationships provide support for Hypothesis 3, which maintains that enhanced trade facilitation
contributes to improved trade-related economic performance.

Despite its importance, human capital development in customs organizations often encounters structural constraints such as
inadequate training budgets, outdated curricula, limited access to specialized training, and high staff turnover (Mohammed, 2022;
WCO, 2019). Weak performance management systems and limited incentives for professional growth reduce employee motivation
and diminish the effectiveness of modernization reforms. In many developing countries, including Ethiopia, inconsistent training
dissemination across customs stations leads to uneven service delivery and systemic inefficiencies (UNCTAD, 2024; WB, 2020).
These challenges highlight the need for strategic investment in competencies to ensure modernization success.

For the ECC, human capital development is critical for sustaining ongoing reforms and achieving modernization goals.

Although Ethiopia has introduced digital systems and risk-management frameworks, uneven competency levels across customs
branches continue to limit the potential benefits of these tools (ECC, 2021/22 G. C.; UNCTAD, 2024). Strengthening training
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systems, establishing continuous learning programs, and aligning competencies with technological requirements will be essential
for enhancing trade facilitation outcomes and improving economic performance. Within the study’s research model, human capital
development is conceptualized as a foundational internal capability that shapes both operational efficiency and the broader economic
contributions of customs modernization.

» Stakeholder Collaboration in Customs Modernization

Stakeholder collaboration has become an essential dimension of modern customs operations, reflecting the shift from isolated
border control toward coordinated border management. Customs processes inherently involve multiple actors, other government
agencies, port authorities, transport operators, logistics firms, cross-border regulators, and private-sector traders whose activities
directly influence the efficiency of clearance procedures (OECD, 2025; WCO, 2023). Collaboration among these actors helps
harmonize procedures, align regulatory requirements, and reduce duplicative checks, thereby improving trade facilitation outcomes.
Literature consistently shows that customs agencies that strengthen cross-agency and public-private coordination achieve faster and
more predictable clearance performance (UNCTAD, 2024; WB, 2020).

Effective stakeholder collaboration is crucial in environments where multiple agencies have authority over the release of goods.
Agencies responsible for sanitary and phytosanitary controls, standards certification, security screenings, or revenue management
often impose overlapping documentation requirements or operational procedures that create bottlenecks when not aligned (OECD,
2025; WTO, 2013). Coordinated border management through joint inspections, integrated risk profiles, and synchronized operating
hours reduces redundancies and allows customs to focus resources on high-risk consignments (WB, 2020; WCO, 2024). This
inter-agency coordination is particularly important for landlocked countries like Ethiopia, where poor coordination along trade
corridors can significantly delay cargo movement and raise logistics costs (Arvis, J.-F., Duval, Y., Shepherd, B., & Utoktham, C.,
2013).

Stakeholder collaboration also extends to the private sector, including freight forwarders, customs brokers, transport unions,
and chambers of commerce. Public-private dialogue provides customs administrations with feedback on operational challenges,
system usability, and emerging business needs (UNCTAD, 2024; WCO, 2024). Collaborative mechanisms such as trade facilitation
committees, industry consultations, and joint taskforces help identify bottlenecks, co-design process reforms, and support the
implementation of digital tools like the eSW. Research indicates that customs administrations with strong private-sector engagement
experience higher compliance rates, better-quality documentation, and more predictable clearance times (Grainger, 2008; WB,
2020).

Digital transformation depends heavily on stakeholder collaboration because digital systems require interoperable data models,
shared platforms, and aligned procedures across agencies (UNCTAD, 2024; WTO, 2013). For example, the effectiveness of the
Single Window platform hinges on the participation of all regulatory agencies involved in cargo approval, as well as the readiness
of private-sector users to submit accurate electronic documents. Without coordinated integration, digital tools may become
underutilized or create parallel workflows that reduce their intended impact (Heeks, 2006; WCO, 2024; WCO, 2025). Thus,
collaboration is not only complementary to digital transformation but also a prerequisite for achieving its trade facilitation benefits.

Collaborative customs environments tend to produce superior trade facilitation results because they ensure clearer
communication, faster decision-making, and consistent enforcement practices across the supply chain. Studies show that coordinated
border management can reduce inspection delays by up to 40% and significantly improve predictability, one of the most valued
attributes for traders (Arvis, J.-F., Duval, Y., Shepherd, B., & Utoktham, C., 2013; OECD, 2025). Joint risk management and shared
intelligence also help reduce unnecessary interventions, allowing legitimate trade to pass more quickly and freeing resources for
high-risk enforcement activities (UNCTAD, 2024; WCO, 2024). These empirical observations provide direct support for Hypothesis
2, which proposes that stakeholder collaboration, in conjunction with technology adoption, positively influences trade facilitation
outcomes.

Improved collaboration not only enhances clearance efficiency but also contributes to broader economic outcomes. Effective
cross-agency and public-private collaboration lower trade costs, enhances corridor performance, and strengthens supply chain
reliability factors that support export diversification and increased trade volumes (AfDB, 2025; Portugal-Perez, A., & Wilson, J. S.,
2012). Collaborative processes also reduce regulatory uncertainty and mitigate opportunities for discretionary decision-making,
promoting a more transparent and predictable environment for investment and trade (UNCTAD, 2024; WB, 2020). These
mechanisms reinforce the study’s third hypothesis, which suggests that improved trade facilitation is positively related to
trade-related economic performance.

Despite its importance, many customs administrations, especially in developing economies, struggle to institutionalize
effective collaboration. Challenges include fragmented mandates among border agencies, resistance to information sharing, uneven
technological capabilities, and entrenched bureaucratic silos (Mohammed, 2022; WCO, 2024). Limited trust between customs and
the private sector further constrains collaboration, especially in contexts where compliance issues and informal practices are
prevalent (Cantens, T., & Raballand, G., 2017). These challenges illustrate why stakeholder collaboration must be viewed as a
strategic capability rather than an incidental activity within customs modernization.
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For the ECC, strengthening stakeholder collaboration is essential to unlocking the full benefits of modernization initiatives.
While Ethiopia has made progress in introducing digital systems and piloting coordinated border management practices, gaps remain
in inter-agency integration, data interoperability, and engagement with transport corridors such as the Ethiopia—Djibouti route
(Arvis, J.-F., Duval, Y., Shepherd, B., & Utoktham, C., 2013; Arvis, J. F., Raballand, G., & Marteau, J. F. T., 2007; WCO, 2024;
UNCTAD, 2024). Enhancing collaboration with partner agencies, logistics operators, and private firms will be crucial for improving
clearance times, reducing unpredictability, and ultimately supporting Ethiopia’s trade-related economic performance. In accordance
with the study’s research model, stakeholder collaboration, together with technology adoption and internal capabilities, shapes the
effectiveness of trade facilitation reforms within the ECC.

» Trade Facilitation

Trade facilitation represents the key operational mechanism of customs modernization and serves as the main pathway through
which internal capabilities, technological adoption, and stakeholder collaboration are translated into measurable procedural and
economic outcomes. Broadly, trade facilitation includes coordinated measures aimed at simplifying, harmonizing, and accelerating
cross-border trade procedures, including streamlined documentation, risk-based inspections, electronic data processing, integrated
border management systems, and coordinated inter-agency workflows (UNCTAD, 2024; WB, 2020). Conceptually, trade
facilitation functions not as a direct outcome of modernization inputs but as a mediating construct that channels organizational,
technological, and collaborative reforms into observable improvements in clearance efficiency, compliance behavior, procedural
predictability, and overall trade performance.

Framing trade facilitation as a mechanism of mediating challenges the linear assumptions inherent in dominant theoretical
perspectives. The Technology Acceptance Model emphasizes perceived usefulness and ease of use as determinants of system
adoption (Davis, 1989; Venkatesh, V., & Bala, H., 2008), whereas Stakeholder Theory highlights actor engagement and
collaborative governance as drivers of coordinated action (Ansell, C., & Gash, A., 2008; Freeman, 1984). Both frameworks,
however, implicitly assume that adoption or collaboration directly translates into performance gains. Empirical evidence
demonstrates that these effects are conditional, with digital platforms, such as eSW and the eCMS, improve clearance times and
reduce cargo dwell periods only when institutional readiness, cross-agency interoperability, and sustained stakeholder engagement
are present (Grainger, 2008; Kafeero, 2025; Koros, 2021). Similarly, formalized collaborative structures may fail to bring about
trade improvements when incentives are misaligned, enforcement mechanisms are weak, participation is inconsistent, or procedural
workflows remain fragmented (Ansell, C., & Gash, A., 2008; Sarturi, J., Almeida, F., & Rodrigues, M., 2023).

These observations highlight that modernization inputs influence trade-related economic performance primarily through
operational integration rather than isolated or direct effects. Investments in digital systems, organizational capacity, or stakeholder
collaboration generate measurable gains only when they enhance efficiency, predictability, transparency, and coordination of trade
procedures (Portugal-Perez, A., & Wilson, J. S., 2012; Grainger, 2008; Sarturi, J., Almeida, F., & Rodrigues, M., 2023; WB, 2020).
Trade facilitation therefore operates as the channel through which modernization initiatives are transformed into tangible procedural
and economic outcomes. This mediating perspective is particularly relevant in the Ethiopian context, where technological adoption
and collaborative initiatives have progressed, yet overall performance improvements remain uneven due to infrastructure limitations,
partial interoperability, institutional fragmentation, and variable stakeholder engagement (Mohammed, 2022; Taye, 2011).
Conceptualizing trade facilitation in this way offers a solid analytical framework for assessing how modernization inputs influence
trade-related economic outcomes in context-specific settings, and it aligns directly with the study’s structural equation modeling
framework and hypotheses.

To operationalize its mediating role, trade facilitation is conceptualized as a multidimensional latent construct reflecting the
procedural, regulatory, and informational dimensions of customs operations. Literature identifies four interrelated dimensions,
procedural efficiency, regulatory compliance, transparency, and predictability, which capture both the technical and behavioral
elements of border management (Grainger, 2008; UNCTAD, 2024; OECD, 2025). Disaggregating trade facilitation into these
dimensions strengthens analytical clarity and supports systematic empirical examination of the pathways through which
modernization inputs influence performance outcomes.

Procedural efficiency entails reductions in clearance times, elimination of redundant requirements, and streamlined workflows
across customs and partner agencies. It is typically enhanced through business process reengineering, automation of routine tasks,
and risk-based inspection regimes (Clark, R.J. & Bernard, D., 2022; Grainger, 2008; Hammer, M., & Champy, J., 1993).
Standardized measures, including Time Release Study metrics and average clearance times, provide empirical indicators of
operational performance (ECC, 2022/23 G. C.; OECD, 2018). Nevertheless, these measures may not fully capture informal
practices, discretionary enforcement, or variability across border posts, emphasizing the importance of interpreting efficiency
indicators within broader institutional and organizational contexts.

Regulatory compliance captures the extent to which traders and customs officials adhere to established laws, regulations, and
procedures. Compliance is reinforced through clear regulatory frameworks, consistent enforcement, and automated controls
embedded in digital platforms (Berhe, 2017; WB, 2020; Clark, R.J. & Bernard, D., 2022; Hailu, 2024). However, weak
accountability mechanisms, corruption risks, and inconsistent rule application may undermine compliance even in the presence of
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advanced technology (Ibrahim, R. L., & Ajide, K. B., 2022; Kouamo, 2020). In such contexts, automation may shift rather than
eliminate discretionary behavior, showing that compliance outcomes depend as much on governance integrity and enforcement
coherence as on technological sophistication.

Transparency and predictability represent complementary informational dimensions that shape trader behavior and economic
performance. Access to reliable procedural information reduces uncertainty, facilitates planning, and lowers transaction costs for
private-sector actors (WB, 2020; Clark, R.J. & Bernard, D., 2022). Predictable processes enable effective risk management and
post-clearance audits, thereby strengthening incentives for voluntary compliance. However, improvements in transparency and
predictability may be uneven when digital platforms are partially interoperable, incompletely updated, or inaccessible to smaller
traders with limited digital literacy, reinforcing the need for complementary investments in human capital development and
stakeholder collaboration (Addy, E., & Ansong, E., 2024; Kouamo, 2020).

Comparative evidence from East Africa illustrates the integrative nature of these dimensions. In Kenya and Rwanda, reductions
in cargo dwell times and improvements in compliance rates are associated with harmonized procedures, automated risk management,
integrated digital platforms, and sustained inter-agency coordination (Koros, 2021; RRA, 2012; WB, 2020). Similarly, One-Stop
Border Posts demonstrate that efficiency gains emerge when co-location arrangements are supported by institutional trust,
interoperable systems, and coordinated workflows (Jonath, A., Panga, F., & Nkunda, R. M., 2024; Vincent, N., & Njong, M. A,
2021). In Ethiopia, modernization initiatives, including the adoption of eCMS and process reforms, have produced measurable
improvements in selected indicators, yet intermittent procedural delays, lack of coordination, and uneven digital literacy continue
to constrain uniform gains (Mohammed, 2022; W-gebriel, 2011). These observations indicate that trade facilitation is neither
automatic nor unidimensional, but rather a contingent, integrative process shaped by internal capabilities, technological alignment,
and stakeholder collaboration. Treating trade facilitation as a multidimensional latent construct therefore enables systematic data-
driven testing of its mediating role between modernization inputs and trade-related economic performance, enhancing both
theoretical coherence and analytical precision.

Trade-related economic performance represents the ultimate outcome of effective trade facilitation and successful customs
modernization. Common indicators include trade volumes, export diversification, customs revenue mobilization, and logistics
competitiveness, capturing the extent to which border reforms translate into tangible economic gains (WB, 2020; OECD, 2025).
Improvements in trade facilitation reduce trade costs, accelerate cross-border transactions, enhance supply-chain reliability, and
strengthen revenue collection, particularly for time-sensitive and intermediate goods integrated into global value chains (Grainger,
2008; Portugal-Perez, A., & Wilson, J. S., 2012; Hummels, D. L. and Schaur, S., 2013; OECD, 2018). By lowering uncertainty and
improving procedural predictability, trade facilitation strengthens firms’ participation in international markets and enhances a
country’s overall trade competitiveness.

Research indicates that even modest reductions in border delays can generate substantial economic benefits. Cross-country
analyses show that a one-day decrease in clearance times may increase trade volumes by 1 to 7 percent, depending on sectoral
composition, transport intensity, and supply-chain characteristics. Streamlined customs procedures are also linked to higher levels
of regional integration, stronger export performance, and enhanced logistics competitiveness (WB, 2020; OECD, 2025). Country-
level experiences reinforce these trends. In Kenya, the implementation of digital customs platforms, automated risk-based
inspections, and strengthened inter-agency coordination has contributed to measurable growth in trade flows and customs revenue.
Similarly, Rwanda’s sustained investments in e-customs systems and procedural simplification have led to reduced cargo release
times, improved export performance, and more predictable revenue mobilization (Buyonge, C., & Kireeva, I., 2008; Ibrahim, R.
L., & Ajide, K. B., 2022; OECD, 2025; WB, 2020).

Ethiopia presents a more complex trajectory. While modernization initiatives have enhanced documentation control, expanded
access to electronic systems, improved operational predictability, and reduced certain transaction costs, gains in trade volumes and
revenue remain uneven due to variations in stakeholder engagement, coordination gaps among border agencies, infrastructure
limitations, and disparities in digital literacy and institutional capacity (Mohammed, 2022). This evidence reveals a critical gap in
the literature, which assumes a direct and linear relationship between modernization initiatives and economic outcomes without
examining the mediating mechanisms and contextual constraints that shape performance. Conceptualizing trade facilitation as a
mediating variable clarifies how organizational efficiency, technological adoption, human capital development, and stakeholder
collaboration collectively influence trade-related outcomes, thereby providing a context-sensitive explanation for divergent results
across countries and over time and offering guidance for policy recommendations tailored to Ethiopia.

» Chapter Summary

Chapter 2 examined the existing body of literature on modernization of customs and its implications for trade facilitation and
economic performance, highlighting the growing global emphasis on modern, efficient, and digitally enabled border management
systems. As governments worldwide work to reduce trade costs and strengthen competitiveness, customs administrations,
particularly in developing economies, continue to struggle with systemic inefficiencies that constrain operational performance and
economic growth. These persistent challenges underscore the relevance of the present study, which seeks to quantitatively examine
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how organizational efficiency, digital transformation, human capital development, and stakeholder collaboration collectively
influence trade facilitation outcomes and trade-related economic performance within the Ethiopian Customs Commission.

The chapter synthesized a wide range of empirical studies, theoretical perspectives, and institutional reports published between
2020 and 2025. Sources were obtained from reputable academic databases, including Scopus, ProQuest Central, EBSCOhost,
ScienceDirect, and Google Scholar, to ensure comprehensive and credible coverage of the topic. Guided by a systematic search
strategy, the review incorporated literature from multiple intersecting fields, including public administration, operations
management, information systems, and development economics, reflecting the multidisciplinary nature of customs modernization.
Rather than listing studies individually, the chapter adopted an integrative synthesis approach to identify major themes, scholarly
debates, and conceptual linkages relevant to the research variables.

To establish a solid conceptual foundation, the review began by outlining the key theoretical frameworks informing the study:
business process reengineering (BPR), the technology acceptance model (TAM), human capital theory, stakeholder theory, and
institutional theory. These theories collectively explain how organizational processes, technological adoption behaviors, workforce
skills, stakeholder relationships, and institutional environments shape modernization outcomes. Together, they provide a plausible
conceptual rationale for the proposed relationships among the independent variables and their expected influence on trade facilitation
and economic performance.

The chapter then examined empirical literature related to each of the study’s core constructs. Research on organizational
efficiency emphasized the importance of streamlined procedures, risk-based workflows, and performance-oriented culture in
improving customs operations. Studies on digital transformation highlighted the role of automation, electronic systems, and
data-driven decision-making in accelerating clearance times and reducing trade costs. Evidence on human capital development
underscored the need for skills, training, and managerial competencies in harnessing modernization tools and ensuring consistent
implementation. Finally, literature on stakeholder collaboration demonstrated how inter-agency coordination and public-private
partnerships enhance border efficiency and support integrated trade facilitation.

The chapter concluded by synthesizing evidence on trade facilitation and its relationship to economic growth, drawing from
global and regional studies that demonstrate how efficient border management supports competitiveness, export diversification, and
revenue performance. Although Ethiopia-specific studies remain limited, relevant international research was critically adapted to
highlight both parallels and contextual differences affecting applicability to the Ethiopian Customs Commission. Overall, Chapter
2 established the theoretical justification and empirical foundation for the study’s research variables, central research question, and
hypotheses, offering a comprehensive overview of the scholarly landscape surrounding customs modernization.
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CHAPTER THREE
METHODOLOGY

» Purpose of the Research

The purpose of this quantitative explanatory study was to examine relationships among organizational efficiency, digital
transformation, human capital development, and stakeholder collaboration in shaping trade facilitation outcomes within the
Ethiopian Customs Commission (ECC). Although the ECC has implemented several modernization initiatives, persistent
inefficiencies such as prolonged clearance times, redundant procedures, and uneven adoption of digital systems continue to limit
effective trade facilitation and weaken Ethiopia’s overall trade competitiveness. By exploring the experiences and perspectives of
ECC employees and key external stakeholders, the study sought to understand how these organizational factors collectively
influence measurable outcomes, including clearance-time reduction, revenue collection performance, and the reliability of national
trade processes. The findings aimed to support evidence-based strategies that enhance customs modernization and strengthen the
ECC’s contribution to Ethiopia’s economic development.

» Research Question

What relationships exist between internal capabilities, technology adoption, stakeholder collaboration, trade facilitation
outcomes, and trade-related economic performance within the Ethiopian Customs Commission?

The following are the hypotheses generated from the central research question:

e Hypothesis 1: Internal Capabilities and Trade Facilitation

H1: Internal capabilities are positively associated with trade facilitation outcomes.
HO1: Internal capabilities have no significant relationship with trade facilitation outcomes.

AN

e Hypothesis 2: Technology Adoption, Stakeholder Collaboration, and Trade Facilitation

H2: Technology adoption and stakeholder collaboration are positively associated with trade facilitation outcomes.
HO02: Technology adoption and stakeholder collaboration have no significant relationship with trade facilitation outcomes.

<

e Hypothesis 3: Trade Facilitation and Trade-Related Economic Performance

v’ H3: Trade facilitation outcomes are positively associated with trade-related economic performance.
v HO03: Trade facilitation outcomes have no significant relationship with trade-related economic performance.

The relationships specified in H1-H3 are shaped by both organizational and institutional conditions. Organizational culture
and technological capacity act as moderating factors, with adaptive, learning-oriented cultures and well-developed digital
infrastructure facilitating the implementation of modernization initiatives, while rigid norms or limited technical capacity can
constrain their effectiveness (Abawari, A. M., Debela, K. L., & Abegaz, M. B., 2024; Hofstede, 2011; Schein, 2010). In addition,
broader contextual elements, including leadership style and the regulatory environment, shape reform outcomes by guiding strategic
direction, ensuring commitment, and maintaining alignment with national and international trade standards (Javidan, M., &
Dastmalchian, A., 2009; Van Wart, 2013). Although these factors are not explicitly included in the SEM model, they provide critical
context for understanding variations in implementation success and for interpreting the conditions under which trade facilitation
and trade-related economic performance improvements are most likely to occur.

» Research Method and Design

Researchers employ qualitative, quantitative, and mixed methods approaches depending on the type of research questions they
seek to answer (Barth, A., & Blasius, J., 2021; Clark, T., Foster, L., Bryman, A., & Sloan, L., 2021; Saunders, M., Lewis, P. and
Thornhill, A., 2007). Quantitative research is particularly suitable when examining relationships among measurable variables and
testing theory-driven hypotheses using statistical procedures (Clark, T., Foster, L., Bryman, A., & Sloan, L., 2021; Creswell, 2009).
Scholars emphasize that quantitative methods allow researchers to evaluate the strength, direction, and significance of associations
between variables, making them appropriate when the goal is to identify and measure relational patterns objectively (Barth, A., &
Blasius, J., 2021; Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017). In contrast, qualitative methods are most
appropriate when researchers seek to explore meanings, experiences, or contextual processes that cannot be adequately captured
numerically (Saunders, M., Lewis, P. and Thornhill, A., 2007).

Because the purpose of this study was to determine what relationships exist among internal capabilities, technology adoption,
stakeholder collaboration, trade facilitation outcomes, and trade-related economic performance within the Ethiopian Customs
Commission, a qualitative approach is not appropriate. The study is not designed to explore perceptions or interpretive meanings
but rather to test three hypotheses that assess: (a) the relationship between internal capabilities and trade facilitation, (b) the
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relationship between technology adoption, stakeholder collaboration, and trade facilitation, and (c) the relationship between trade
facilitation and trade-related economic performance. Similarly, a mixed-methods design is unnecessary because the research
objectives can be addressed entirely through quantitative measurement and statistical analysis.

The current study used a quantitative correlational research design, which is well suited to investigating the strength and
direction of relationships between variables without manipulating the research environment (Saunders, M., Lewis, P. and Thornhill,
A., 2007). Correlational designs allow systematic testing of theoretically derived assumptions and facilitate the evaluation of
whether independent variables significantly predict changes in dependent variables ( (Barth, A., & Blasius, J., 2021; Clark, T.,
Foster, L., Bryman, A., & Sloan, L., 2021; Kunisch, S., Denyer, D., Bartunek, J. M., Menz, M., & Cardinal, L. B., 2023). In this
study, the independent variables, including internal capabilities, technology adoption, and stakeholder collaboration are
operationalized using quantifiable indicators, while the dependent variables, including trade facilitation and trade-related economic
performance are measured using objective performance metrics. This approach directly aligns with the study’s central research
question and supports the empirical testing of the three hypotheses.

Quantitative correlational design also aligns with prior research emphasizing the role of statistical analysis in identifying
significant predictive relationships within complex organizational systems (Kunisch, S., Denyer, D., Bartunek, J. M., Menz, M., &
Cardinal, L. B., 2023; Saunders, M., Lewis, P. and Thornhill, A., 2007). Through procedures such as correlation and regression
analysis, the study evaluates whether variations in internal capabilities, modernization-related technological adoption, and
collaborative practices meaningfully predict improvements in trade facilitation and economic performance. Unlike qualitative or
mixed-method designs, which focus on subjective experience and contextual interpretation, the quantitative correlational method
supports objective measurement, broader generalizability, and strong empirical rigor. Therefore, the selected research method and
design provide a methodologically sound and reliable foundation for advancing evidence-based insights into modernization and
performance within the Ethiopian Customs Commission.

» Population and Sampling Strategy

Building on the research design and analytical framework outlined previously, this study draws its empirical evidence from a
population directly engaged in customs modernization initiatives and trade facilitation operations within the Ethiopian Customs
Commission (ECC), as well as external stakeholders engaged in the broader trade ecosystem. The ECC, as the central public
authority responsible for border administration, customs clearance, regulatory enforcement, and trade revenue mobilization,
represents an appropriate empirical setting for examining how organizational modernization translates into trade facilitation and
economic outcomes (FDRE, 2018; FDRE, 2019; Kassahun, 2014). International trade literature identifies customs administrations
as pivotal institutions through which trade facilitation reforms are operationalized, particularly in countries pursuing export-led
growth and regional integration strategies (WB, 2020; WTO, 2024).

The target population for this study comprised ECC employees across hierarchical levels, including senior managers
responsible for strategic planning and oversight, middle managers translating strategy into operational procedures, and frontline
officers executing daily customs operations such as clearance, compliance verification, and system utilization. Inclusion of multiple
organizational strata is essential because modernization initiatives are interpreted, enacted, and experienced differently across
managerial levels. Research in public-sector settings shows systematic variation in perceptions of efficiency, technology adoption,
and collaboration across hierarchical positions (Mintzberg, 2009; Pollitt, C., & Bouckaert, G., 2011). Although data are collected
from individuals, responses are aggregated to represent organizational-level constructs, in alignment with the unit of analysis and
methodological approach outlined earlier.

To strengthen the empirical assessment of stakeholder collaboration, the study also incorporates designated liaison officers
from partner government agencies and selected private-sector logistics operators who regularly interact with customs processes.
These external stakeholders provide complementary perspectives on procedural standardization, information sharing, and service
delivery, reinforcing construct validity and reflecting the interdependent nature of modern customs operations (OECD, 2025;
UNCTAD, 2024).

Given the heterogeneous structure of the ECC workforce and the diversity of stakeholder roles, a stratified sampling strategy
was employed to ensure proportional representation across organizational and functional subgroups. ECC employees were stratified
according to rank and job responsibilities, including Deputy Commissioners, Directors, Branch Managers, Chiefs of Offices, Vice
Branch Managers, Process Owners, Team Leaders, and Experts at junior, intermediate, and senior levels, while technicians were
deliberately excluded due to their limited involvement in decision-oriented functions. Stakeholders were classified into three
categories: government agencies, private-sector firms, and international partner organizations. Stratified sampling improves sample
precision, ensures representation across key subgroups, and reduces potential sampling error within each stratum, making it
particularly appropriate for organizational and public-sector research (Etikan, I., Musa, S. A., & Alkassim, R. S., 2016; Sekaran, U.,
& Bougie, R., 2016).

Within each stratum, purposive selection was employed to prioritize individuals with direct responsibility for managerial
oversight, operational processes, or specialized involvement in customs modernization initiatives. Although this approach facilitates
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the deliberate inclusion of knowledgeable participants, it may introduce selection bias and constrain generalizability for
underrepresented subgroups (Etikan, I., Musa, S. A., & Alkassim, R. S., 2016; Palinkas, L. A., Horwitz, S. M., Green, C. A,
Wisdom, J. P., Duan, N., & Hoagwood, K., 2015). The integration of stratified sampling with purposive techniques balances
representativeness and analytical relevance, ensuring sufficient coverage across organizational levels while capturing informed
perspectives essential to the research objectives.

To further justify the adequacy of the sample, standard finite population sample size determination using Yamane’s (1967)
formula was applied separately for ECC employees and stakeholders:

n= N
1+ Ne2

Where n represents the required sample size, N is the total population, and e is the margin of error. Applying this formula to
the study populations:

e ECC employees (N1=12,208) yielded n1=387
o Stakeholders (N2=32,685) yielded n2=395

A complementary power analysis, using a significance level of a=0.05, statistical power of 0.80, and a medium effect size
(Cohen’s f2=0.15), confirmed that the achieved sample of 775 valid responses is sufficient to detect meaningful structural
relationships in the PLS-SEM analysis (Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017; Memon, M. A., Ting, H.,
Cheah, J.-H., Ramayah, T., Chuah, F., & Cham, T. H., 2020; Yamane, 1967). Moreover, the sample exceeds standard PLS-SEM
guidelines, including the “10 times the largest structural path” criterion, ensuring reliable estimation of model parameters (Hair, J.
F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017).

The final sample was proportionally allocated across strata to reflect the actual distribution of ECC employees and
stakeholders, ensuring that larger strata received a proportionally greater number of respondents while smaller strata retained a
minimum number to prevent underrepresentation. This proportional allocation, combined with purposive selection, ensures that the
sample both represents the overall population and emphasizes participants with direct exposure to customs modernization initiatives
(Bryman, 2016; Cochran, 1977; Etikan, I., Musa, S. A., & Alkassim, R. S., 2016).

The questionnaire was administered to 950 eligible respondents. Following data cleaning for completeness, consistency,
eligibility, and conformity with study objectives, 775 valid responses were retained, representing an overall response rate of
approximately 81.6 percent (Dillman, D. A., Smyth, J. D., & Christian, L. M., 2014; Fink, 2017). Data cleaning and screening
were performed as part of the preparation for analysis and are described in detail below. To maintain methodological clarity, multi-
stakeholder responses that could not be unambiguously attributed to a primary analytical group were excluded, preserving clear
analytical units (Creswell, 2009; Sekaran, U., & Bougie, R., 2016).

Data were collected through a mixed-mode survey strategy, combining secure online questionnaires with on-site administration
where necessary. This approach ensured coverage across geographically dispersed ECC sites, including headquarters, dry ports,
airports, and one-stop border posts, while accommodating variations in digital access and operational workload (Dillman, D. A.,
Smyth, J. D., & Christian, L. M., 2014; Groves, R.M., Fowler, F.J., Couper, M.P., Lepkowski, J.M., & Singer, E., 2009). Structured
questionnaires employed multi-item scales corresponding to each construct in the analytical framework, capturing internal
capabilities such as organizational efficiency, process reengineering, human capital development, technology adoption (digital
transformation), stakeholder collaboration, and trade facilitation outcomes. Items measuring trade facilitation and economic
performance relied on respondent perceptions rather than macroeconomic aggregates, justified by the organizational-level unit of
analysis and supported by prior research on perceptual proxies for organizational performance (Dess, G. G., & Robinson, R. B.,
1984; Kline, 2016). Measurement validity was further strengthened through expert review and pilot testing with a subset of ECC
staff, followed by evaluation of reliability, convergent validity, and discriminant validity using established criteria (Fornell, C., &
Larcker, D. F., 1981; Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017; DeVellis, 2017).

Through the integration of a clearly defined population, a stratified and proportionally allocated probabilistic sampling strategy,
targeted purposive selection, and carefully designed measurement instruments, this study establishes a well-grounded empirical
foundation for examining how customs modernization initiatives influence trade facilitation and economic performance. The
methodological choices, including sample size determination, power analysis, proportional allocation, and data collection
procedures, collectively ensure statistical adequacy, representativeness, and analytical rigor, supporting reliable inference and
precise model estimation in the subsequent PLS-SEM analysis.

» Data Collection Procedures
Following the establishment of the sampling framework and measurement instrumentation, the study implements a structured
and methodologically sequenced process for data collection, preparation, and analysis. These procedures are designed to ensure
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analytical precision, transparency, and ethical compliance while supporting testing of the hypothesized relationships linking customs
modernization initiatives to trade facilitation and trade-related economic performance within the Ethiopian Customs Commission.
The methodological approach reflects best practices in quantitative organizational research and is consistent with the applied
orientation of DBA-level inquiry, which emphasizes decision relevance and policy applicability alongside statistical rigor (Creswell,
2009; Saunders, M., Lewis, P. and Thornhill, A., 2007).

Data collection was undertaken using a mixed-mode survey strategy, combining secure online administration with structured
on-site paper-based distribution. This approach was appropriate for the geographically dispersed Ethiopian Customs Commission
(ECC), where access to digital infrastructure and operational schedules varies across sites and functional units (Dillman, D. A,
Smyth, J. D., & Christian, L. M., 2014; Saunders, M., Lewis, P. and Thornhill, A., 2007). By employing both modes, the study
maximized participation and response rates while accommodating differences in digital literacy and operational workload among
ECC employees and external stakeholders (Baruch, Y., & Holtom, B. C., 2008). Procedural safeguards were applied to mitigate
potential response biases, including standardized instructions, assurances of anonymity, and careful item wording, addressing risks
such as self-selection, social desirability, and interviewer effects (Dillman, D. A., Smyth, J. D., & Christian, L. M., 2014; Baruch,
Y., & Holtom, B. C., 2008).

The data collection process was phased over approximately two weeks, beginning with online dissemination accompanied by
formal invitations through internal communication channels, including email notifications and site-level announcements. This was
followed by on-site paper administration to reach operational staff with limited access to digital platforms during working hours.
Structured reminders and follow-ups were issued periodically to enhance participation and ensure equitable representation across
hierarchical levels, functional directorates, and operational sites (Couper, M. P., Lepkowski, J. M., & Singer, E., 2009; Groves,
R.M., Fowler, F.J., Couper, M.P., Lepkowski, J.M., & Singer, E., 2009). The heterogeneous ECC population, together with external
stakeholders, demonstrates variations in roles, experience, and operational contexts, reinforcing the suitability of PLS-SEM for
accommodating non-normality and heterogeneity in survey responses.

The structured survey instrument, provided in full in Appendix A, is summarized in Table 3.1. The abridged version presents
key constructs, item types, and 5-point Likert-scale measures (1 = Strongly Disagree, 5 = Strongly Agree). Survey sections include
Internal Capabilities, Technology Adoption, Stakeholder Collaboration, Trade Facilitation, Trade-Related Economic Performance,
Moderating Factors (Organizational Culture and Technological Capacity), Contextual Factors (Leadership Style and Regulatory
Environment), and demographic information.

Table 1 Summary of Survey Constructs, Example Indicators, and Measurement Scales

Section

Constructs Measured

Example Items / Indicators

Scale

IC-Internal Capabilities

Organizational efficiency,
workforce skills, training

“Workflow processes minimize unnecessary delays
in trade clearance”

5-point Likert

TECH - Technology
Adoption

Digital transformation,
eCMS usability

“Automated risk management tools help identify
high-risk consignments efficiently”

5-point Likert

SC — Stakeholder
Collaboration

Coordination with
government, private sector,
and international partners

“Information sharing among stakeholders reduces
procedural delays”

5-point Likert

TF — Trade Facilitation

Clearance efficiency,
transparency, predictability

“Customs procedures are predictable and
transparent”

5-point Likert

TREP — Trade-Related
Economic Performance

Revenue, trade volumes,
competitiveness

“ECC modernization initiatives strengthen trade-
related economic performance”

5-point Likert

Moderating Factors

Organizational culture,
technological capacity

“The ECC values collaboration, transparency, and
continuous improvement” and “The ECC has
adequate infrastructure to support digital
transformation”

5-point Likert

Contextual Factors

Leadership style, regulatory
environment (descriptive)

“Leadership at the ECC encourages staff to adopt
innovative practices” and “National regulations
support the effective implementation of customs

modernization initiatives.”

5-point Likert

Demographics

Role, experience, education,
organization type

Closed-ended items

Normal/
Ordinal

By integrating the abridged survey protocol in the text and providing the full instrument in Appendix A, the study ensures
transparency, replicability, and best practices in organizational and public-sector survey research (Baruch, Y., & Holtom, B. C.,
2008; Dillman, D. A., Smyth, J. D., & Christian, L. M., 2014). In addition to primary survey data, secondary sources were consulted
to provide contextual evidence and enrich the interpretation of results.
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These sources included administrative performance records, operational effectiveness indicators, and trade volumes from the
Ethiopian Customs Commission, as well as reports from international organizations such as the World Bank, World Customs
Organization, and UNCTAD. Although these secondary data did not directly inform the PLS-SEM estimation, they were
instrumental in triangulating survey findings, contextualizing heterogeneity, and interpreting the role of institutional conditions,
including leadership style and regulatory environment, in shaping observed outcomes (North, 1990; Scott, 2014). By integrating
both primary and secondary sources, the study provides a comprehensive, multi-source perspective on organizational modernization
and its effects on trade facilitation and economic performance.

» Data Analysis

Given the study’s stratified sampling design, a comprehensive data screening and weighting process was implemented to
ensure that the final analytical dataset of 775 valid responses accurately reflected the structure and composition of the total
population of 44,893 individuals, including ECC employees and external stakeholders. Stratification allowed proportional
representation across key organizational strata within the Ethiopian Customs Commission and among external stakeholder groups,
preserving the relative weight of managerial, operational, and expert-level respondents.

During data cleaning, responses were excluded if they were incomplete, duplicated, or inconsistent, or if respondents had less
than six years of relevant work experience or educational qualifications below a diploma. In addition, data screening procedures
were applied to detect outliers. Univariate outliers were identified using standardized z-scores, while multivariate outliers were
assessed using Mahalanobis distance, and extreme cases were examined prior to analysis (Hair, J. F., Hult, G. T. M., Ringle, C. M.,
& Sarstedt, M., 2017; Tabachnick, B. G., & Fidell, L. S., 2019). While these procedures strengthened the analytical integrity of the
dataset, they may introduce potential bias by excluding newer employees’ perspectives. To mitigate this limitation, broad
representation across the remaining strata was ensured, post-stratification weights were applied based on administrative population
proportions, and coverage across junior, intermediate, and senior staff roles was confirmed to minimize threats to generalizability
(Krosnick, 2018; OECD, 2024).

The study relied on self-reported perceptual measures for constructs such as internal capabilities, stakeholder collaboration,
trade facilitation, and trade-related economic performance. While such measures may be influenced by subjective judgment, social
desirability, or individual bias, these limitations were addressed through several strategies. Individual responses were analyzed as
reflective of shared organizational realities, minimizing the impact of idiosyncratic variance, multi-item scales were employed to
enhance reliability and validity, and survey items underwent expert review and pilot testing to ensure clarity and consistency (Hair,
J. F., Hult, G. T. M,, Ringle, C. M., & Sarstedt, M., 2017; Kline, 2016). In addition, triangulation with secondary administrative
data, operational indicators, and trade volumes provided external validation of the perceptual measures, further strengthening
confidence in the findings.

The initial dataset of 950 distributed questionnaires underwent systematic examination for partial completions, duplications,
and inconsistencies. After cleaning, 775 valid responses were retained, yielding an overall response rate of approximately 81.6
percent. Although the exclusion of certain responses could reduce generalizability to less experienced personnel, the retained dataset
maintained sufficient breadth and diversity to support reliable structural modeling and applied inference across ECC organizational
units and stakeholder groups.

Descriptive statistics, including measures of central tendency, dispersion, skewness, and kurtosis, were computed to provide
an overview of variable distributions, inform model specifications, and identify anomalies or extreme values (Kline, 2016;
Tabachnick, B. G., & Fidell, L. S., 2019). Missing values, accounting for less than four percent of the dataset, were replaced using
mean substitution to maintain a complete dataset for PLS-SEM analysis and ensure consistent parameter estimates (Little, R. and
Rubin, D., 2019).

Recognizing the stratified sampling design and potential variation in response rates, post-stratification weights were applied
using population proportions from Ethiopian Customs Commission administrative records, ensuring that the retained sample
accurately represented the broader population. A nonresponse bias assessment, comparing early and late respondents, indicated that
systematic differences were unlikely to threaten the validity of parameter estimates (Coon, J. J., van Riper, C. J., Morton, L. W., &
Miller, J. R., 2020).

Through this comprehensive screening, cleaning, and weighting process, the study mitigated potential biases from excluded
responses and self-reported measures, ensuring that the final dataset is both reliable and representative. This approach establishes a
solid empirical foundation for the subsequent PLS-SEM analysis and supports valid inferences regarding internal capabilities,
stakeholder collaboration, trade facilitation, and trade-related economic performance within the Ethiopian Customs Commission.
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Table 2 Sample Distribution and Retention
Respondent Group Questionnaires Distributed | Valid Responses | Response Retention (%)
ECC Staff 475 387 81.5
External Stakeholders (including 30 printed) 475 388 81.7
Total 950 775 81.6

» PLS-SEM Analysis

Data analysis was conducted using Partial Least Squares Structural Equation Modeling (PLS-SEM) in SmartPLS version 4 (
(Chua, 2024; Subhaktiyasa, 2024). PLS-SEM was selected because it accommodates complex models with both formative and
reflective constructs, hierarchical structures, mediation and moderation effects, and potential deviations from multivariate normality,
making it well-suited for applied, explanatory research in organizational settings (Hair, J., & Alamer, A., 2022; Hair, J. F., Hult, G.
T. M, Ringle, C. M., & Sarstedt, M., 2017). This approach supports the study’s objective of evaluating how customs modernization
initiatives influence trade facilitation and trade-related economic performance in the Ethiopian Customs Commission (ECC),
providing insights directly relevant for managerial decision-making. The analysis explicitly followed the conceptual framework,
linking internal capabilities, technology adoption, and stakeholder collaboration to trade facilitation, which in turn affects trade-
related economic performance, with organizational culture and technological capacity incorporated as moderators.

The analysis followed a sequential procedure, beginning with the measurement model evaluation to ensure reliable and valid
construct measurement, followed by structural model assessment to test hypothesized relationships. Reflective constructs, including
trade facilitation and trade-related economic performance, were assessed for internal consistency reliability using Cronbach’s alpha
and composite reliability, with thresholds of 0.70 considered acceptable. Convergent validity was evaluated through Average
Variance Extracted (AVE), with values above 0.50 confirming that constructs captured sufficient variance from their indicators.
Discriminant validity was established using the Fornell-Larcker criterion and the heterotrait-monotrait (HTMT) ratio, ensuring
empirical distinction among constructs (Fornell, C., & Larcker, D. F., 1981; Henseler, J., Ringle, C. M., & Sarstedt, M., 2016).
Linking these reflective evaluations to the corresponding hypotheses clarified which paths in the structural model were prioritized.

Formative constructs, including internal capabilities, technology adoption, stakeholder collaboration, and technological
capacity, were assessed for multicollinearity using Variance Inflation Factors (VIF), with values below 3.3 considered acceptable.
The relevance of indicators was determined based on the magnitude and statistical significance of formative weights, and
redundancy analysis was conducted to establish convergent validity (Diamantopoulos, A. and Winklhofer, H.M., 2001; Hair, J. F.,
Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017). Differentiating between formative and reflective constructs ensured that the
multidimensional nature of modernization initiatives was accurately captured while maintaining theoretical coherence.

As discussed, potential biases from excluding respondents who did not meet the study’s experience, education, or completeness
criteria were addressed by examining result consistency across organizational units and triangulating survey findings with
administrative records, operational reports, and contextual documentation (Kline, 2016). Common method bias was assessed using
full collinearity VIFs, with values below established thresholds indicating that it was unlikely to compromise validity (Hair, J. F.,
Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017; Kock, 2015). Procedural safeguards, including neutral item wording,
psychological separation of sections, and assurances of anonymity, further reduced systematic bias (Podsakoff, P. M., MacKenzie,
S. B., Lee, J.-Y., & Podsakoff, N. P., 2003). Aggregation of perceptual measures at the organizational level, supported by
triangulation with secondary data, enhanced the credibility of inferences.

The structural model was evaluated by estimating path coefficients, coefficients of determination (R2), and effect sizes (f2).
Hypothesized relationships were tested using bias-corrected bootstrapping with 5,000 resamples, applying a conventional p < 0.05
significance threshold to assess statistical reliability (Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017). Mediation
analysis examined the indirect effects of internal capabilities, technology adoption, and stakeholder collaboration through trade
facilitation, elucidating the mechanism linking modernization initiatives to trade-related economic performance (Preacher, K. J., &
Hayes, A. F., 2008; Hayes, 2018). Moderation analysis evaluated the conditional influence of organizational culture and
technological capacity on key structural paths, directly linking these effects to the corresponding hypotheses (Aguinis, H., Edwards,
J. R, & Bradley, K. J., 2017).

Leadership style and regulatory environment were treated as contextual interpretive factors rather than structural model
variables. Survey responses, administrative records, and documentary evidence were used to explain variation in model relationships
across organizational units, preserving model parsimony while remaining consistent with institutional and leadership theory (North,
1990; Scott, 2014; Yukl, 2013). This integration of secondary and contextual data allowed triangulation of statistical results with
operational realities, ensuring that conclusions were both methodologically sound and practically actionable for guiding
modernization initiatives and improving trade facilitation outcomes within the ECC.

» Ethical Considerations
Ethical considerations were systematically integrated throughout the research process to ensure the protection of participants
and the integrity of the data. Prior to initiating fieldwork, formal authorization was obtained from the Ethiopian Customs
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Commission and relevant oversight authorities, thereby ensuring compliance with institutional and national requirements.
Participation was entirely voluntary, and respondents were provided with detailed information about the study’s purpose, the nature
of their involvement, and their right to withdraw at any stage without consequence. Informed consent was obtained electronically
from online respondents and in writing from on-site participants, ensuring that all respondents had the opportunity to make an
informed decision regarding participation (lsrael, M., & Hay, 1., 2006; Resnik, 2020).

To safeguard confidentiality, all responses were anonymized and personally identifiable information was excluded from the
analytical dataset. Raw data were stored securely using encrypted digital systems with restricted access, and analyses were
conducted on aggregated data to prevent identification of individual respondents or organizational units. In line with widely accepted
DBA practices, all data are retained for a period of five years, after which they will be securely disposed of through encrypted
deletion of digital files and shredding of any physical records. These measures adhere to institutional policies and international
ethical standards for research involving public-sector organizations, reinforcing the credibility of the study and protecting the rights
and privacy of participants (Resnik, 2020; Saunders, M., Lewis, P. and Thornhill, A., 2007).

The ethical framework adopted in this study was also integrated into the design of the survey instrument and data collection
procedures. Efforts were made to minimize potential risk or discomfort to respondents by employing neutral and respectful item
wording, providing clear instructions, and scheduling on-site sessions to avoid disrupting participants’ operational responsibilities.
As part of stakeholder engagement and ethical reciprocity, the aggregated results of the study were shared with the Ethiopian
Customs Commission through a structured debriefing session and a summary report, providing actionable insights while maintaining
participant confidentiality (Israel, M., & Hay, I., 2006; Saunders, M., Lewis, P. and Thornhill, A., 2007). By incorporating ethical
considerations across all stages of the research, from planning and authorization to data collection, storage, and analysis, the study
not only complies with formal requirements but also enhances respondent trust, improves data quality, and strengthens the overall
integrity of the empirical investigation.

» Chapter Summary

This chapter presented a comprehensive methodological framework for empirically examining the effects of customs
modernization initiatives on trade facilitation and trade-related economic performance within the Ethiopian Customs Commission.
Building on the conceptual framework developed in Chapter Two, the methodology integrated theoretical rigor, applied relevance,
and managerial decision-making focus, which are essential characteristics of professional doctoral research.

The study adopted a quantitative, explanatory research orientation with a cross-sectional correlational design, enabling
systematic investigation of relationships among internal capabilities including organizational efficiency, process reengineering,
human capital development, technology adoption (digital transformation), and stakeholder collaboration, while evaluating trade
facilitation as a mediating mechanism. Potential limitations associated with the use of self-reported perceptual measures were
acknowledged, with mitigation strategies including aggregation to infer organizational phenomena, careful instrument design, and
cross-validation against secondary administrative and operational data. This approach enabled preserving ecological validity in a
real-world public-sector context and supports reliable statistical inference through PLS-SEM. PLS-SEM was selected for its
suitability in applied explanatory research involving complex models with formative and reflective constructs, non-normal data
distributions, and hierarchical structures. Its capacity to estimate multiple interrelated relationships simultaneously aligns with the
study’s objective of explaining how modernization initiatives influence trade facilitation and economic outcomes, thereby
generating actionable insights for managerial decision-making.

Sampling procedures were carefully structured to ensure representativeness and analytical rigor. A stratified random sampling
design captured participants across organizational levels, functional directorates, and operational sites, including headquarters, dry
ports, airports, and one-stop border posts along major trade corridors. To capture the collaborative dimension of modernization,
designated liaison officers from partner border agencies and selected private-sector logistics operators were included. Of 950
questionnaires distributed, 775 valid responses were retained after careful screening and data cleaning, yielding a response rate of
81.6 percent. The potential bias introduced by excluding respondents with less than six years of experience was addressed through
consistency checks across internal units and triangulation with secondary administrative and operational data, ensuring the results
reflected the broader organizational context. Nonresponse bias mitigation, post-stratification weighting, and diagnostic checks
further reinforced the representativeness and reliability of the dataset.

The measurement instrument was developed using established theoretical constructs and validated scales, ensuring reliability,
convergent and discriminant validity, and appropriate operationalization of both formative and reflective constructs. Trade
facilitation, trade-related economic performance, and organizational culture were measured reflectively, while internal capabilities
including organizational efficiency, process reengineering, human capital development, technology adoption (digital
transformation), stakeholder collaboration, and technological capacity were measured formatively. Expert review, pilot testing, and
iterative refinement enhanced both the accuracy and practical relevance of the instrument. An abridged version of the survey
instrument highlighting key constructs, item types, and Likert-scale measures is provided within the methodology for reference,
while the full instrument is included in Appendix A. Perceptual proxies for trade volumes and operational effectiveness were
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justified as decision-relevant measures, capturing organizational perceptions that are often more immediately actionable for
management than macroeconomic indicators.

PLS-SEM analysis followed a two-stage procedure. Measurement model evaluation confirmed reliability and validity, while
structural model assessment estimated path coefficients, coefficients of determination (R?), and effect sizes (f2) using bias-corrected
bootstrapping with 5,000 resamples. Mediation effects through trade facilitation were tested to assess the mechanism by which
modernization initiatives translate into economic outcomes. The analysis followed a systematic sequence including formative and
reflective evaluation, multicollinearity checks, path testing, mediation, and moderation, explicitly linking each step to the conceptual
framework and prioritized hypotheses. This approach provides ECC leadership with evidence-based insights to support informed
decision-making and effective resource allocation. Leadership style and regulatory environment were treated as contextual
interpretive factors rather than empirical moderators and were explored through descriptive analysis, administrative records, and
documentary evidence to explain heterogeneity in outcomes across organizational units. This approach maintains model parsimony
while providing contextual insight for applied policy recommendations.

Ethical considerations were embedded throughout the research process. These included formal institutional authorization,
voluntary participation, informed consent, confidentiality safeguards, and secure data storage. Data retention is planned for a period
of five years, after which secure disposal will follow standard institutional protocols for research data management. In addition,
participants and ECC leadership were offered debriefing and summary results as part of stakeholder engagement, in accordance
with accepted practices in applied DBA research. These measures comply with institutional and international standards for public-
sector research ethics, ensuring protection of participants and reinforcing the credibility of the study.

The methodological choices outlined in this chapter establish a coherent, empirically sound, and practically relevant foundation
for testing the hypothesized relationships. By combining methodologically sound quantitative techniques with contextual sensitivity
and applied focus, the study is positioned to generate actionable insights for ECC leadership, supporting evidence-based
prioritization of modernization initiatives to enhance trade facilitation and economic performance. The subsequent chapter presents
empirical results, systematically addressing each research question and hypothesis through detailed measurement and structural
model evaluation.
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CHAPTER FOUR
DATA ANALYSIS AND RESULTS

Chapter Four presents the empirical analysis of the study’s findings, focusing on the effects of customs modernization
initiatives on trade facilitation and trade related economic performance in Ethiopia. The analysis examines the relationships among
the primary modernization inputs of Internal Capability, Technology Adoption, and Stakeholder Collaboration, and their combined
influence on trade facilitation processes. It further evaluates how improvements in trade facilitation translate into measurable
economic outcomes, thereby linking organizational reforms and technological investments to broader national trade performance.

The chapter also enabled me to investigate the mediating role of Trade Facilitation and the moderating effects of Organizational
Culture and Technological Capacity. This analytical framework provides a structured basis for assessing how organizational,
institutional, and technological conditions shape the effectiveness of modernization initiatives within the Ethiopian Customs
Commission (ECC). In this regard, the analysis clarifies how internal capabilities, digital systems, and collaborative arrangements
interact to influence both operational efficiency and trade related economic outcomes.

The empirical analysis is based on a dataset of 775 valid responses collected from ECC employees across multiple hierarchical
levels, functional areas, and operational sites, as well as from external stakeholders involved in trade and border management. This
composition captures both internal organizational dynamics and external collaborative relationships, which are essential for
understanding the determinants of trade facilitation and performance outcomes. Prior to analysis, the dataset underwent systematic
screening procedures to ensure completeness, address missing data, identify univariate and multivariate outliers, and assess
distributional properties, confirming its suitability for advanced structural modeling (Hair, J. F., Hult, G. T. M., Ringle, C. M., &
Sarstedt, M., 2017; Tabachnick, B. G., & Fidell, L. S., 2019).

To test the proposed relationships, PLS-SEM was employed using SmartPLS. This method is well suited to complex research
models involving multiple latent constructs, as well as mediation and moderation effects, particularly in the presence of potential
non-normality in the data. The approach enables the estimation of direct, indirect, and interaction effects while supporting the
evaluation of key model diagnostics. Accordingly, explanatory power was assessed using Rz, effect sizes using f2, multicollinearity
through Variance Inflation Factors (VIF), and overall model fit using the Standardized Root Mean Square Residual (SRMR) and
the Normed Fit Index (NFI). This integrated assessment ensures that the estimated structural relationships are both statistically
reliable and substantively meaningful.

The chapter is organized in a logical sequence. It begins with the presentation of the response rate and the demographic and
professional profiles of respondents to establish the representativeness of the sample across organizational levels, functional
responsibilities, and stakeholder groups. Descriptive statistics are then provided to summarize the key constructs of Internal
Capability, Technology Adoption, Stakeholder Collaboration, Trade Facilitation, and Trade-Related Economic Performance. The
measurement model is subsequently evaluated to assess internal consistency, convergent validity, and discriminant validity, thereby
confirming the reliability and validity of the constructs used in the analysis.

Following confirmation of measurement adequacy, the structural model is examined to test the hypothesized relationships
among modernization inputs, Trade Facilitation, and Trade-Related Economic Performance. Direct, indirect, and interaction effects
are analyzed, with Trade Facilitation modeled as a mediator and Organizational Culture and Technological Capacity as moderators.
This approach provides a comprehensive assessment of how modernization initiatives shape operational efficiency and economic
outcomes across different departments, functional units, and contextual conditions within the Ethiopian Customs Commission
(ECC).

The chapter concludes by synthesizing the empirical findings, emphasizing trade facilitation as the key mechanism connecting
modernization efforts to performance outcomes. These results set the stage for Chapter Five, which discusses theoretical
contributions, managerial implications, and policy considerations, and illustrates how coordinated investment in human,
technological, and relational resources can strengthen the effectiveness of customs modernization initiatives.

» Response Rate and Demographic Profile of Respondents

The empirical analysis is based on survey data collected from a heterogeneous sample comprising employees of the Ethiopian
Customs Commission (ECC) and external stakeholders engaged in trade and border management. A total of 950 questionnaires
were distributed across these groups, with ECC staff responding through online platforms and external stakeholders completing
either printed or online versions. This mixed-mode approach facilitated effective coverage of a geographically and functionally
dispersed population while maintaining consistency in survey design (Creswell, 2009).

Following data screening, 775 valid responses were retained, yielding an overall response rate of 81.6 percent. This exceeds

established benchmarks for survey research and confirms the adequacy of the dataset for subsequent analysis (Baruch, Y., & Holtom,
B. C., 2008). Data cleaning procedures involved the removal of incomplete, duplicate, or inconsistent responses. Missing values,
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representing less than four percent of the dataset, were addressed using mean substitution, ensuring all cases were retained for
analysis. Univariate and multivariate outliers were assessed using standardized z-scores and Mahalanobis distance, respectively.
Skewness and kurtosis statistics indicated acceptable distributional properties for PLS-SEM, which, although relatively tolerant of
non-normal data, remains sensitive to overall data quality (Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017).

The final dataset comprises 387 responses from ECC employees and 388 from external stakeholders, representing multiple
hierarchical levels, functional responsibilities, and operational sites. This composition reflects both internal organizational dynamics
and external collaborative interactions, supporting the measurement of internal capabilities, technology adoption, and stakeholder
collaboration within a broad and contextually relevant empirical base. The sample size exceeds recommended minimum thresholds
for PLS-SEM, particularly for models incorporating multiple latent constructs, mediation pathways, and interaction effects. This
strengthens statistical power, reduces the likelihood of estimation bias, and supports reliable estimation of complex structural
relationships (Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017; Henseler, J., Ringle, C. M., & Sarstedt, M., 2016).

Respondents from the ECC include senior management, middle management, and frontline operational staff, drawn from key
functional areas such as operations, valuation and tariff classification, transit management, post-clearance audit, enforcement, risk
management, ICT support, human resource development, finance, planning, and reform. This functional breadth reflects the
multidimensional nature of customs modernization and ensures that the analysis incorporates a wide range of operational
perspectives and institutional conditions shaping modernization outcomes.

External stakeholders provide complementary insights, including representatives from regulatory partner agencies, logistics
and transport operators, importers and exporters, and international trade facilitation organizations. Their inclusion allows for
examination of collaborative governance dynamics and ensures that interactions between customs modernization initiatives and
external actors are adequately represented (UNCTAD, 2019; WB, 2018). Taken together, the internal and external perspectives
support comprehensive testing of hypotheses related to internal capability, technology adoption, and stakeholder collaboration
across organizational boundaries.

The demographic composition further confirms sample representativeness. Gender distribution is relatively balanced, with
53.2 percent male and 46.8 percent female respondents. Age distribution spanned early-career to senior professionals, while
hierarchical representation included senior managers, middle managers, and frontline staff, supporting stratified analysis across
organizational tiers. Respondents were drawn from a range of functional directorates and operational sites, including headquarters,
dry ports, airports, and one-stop border posts, capturing the geographic and institutional diversity of the Ethiopian customs system.
Table 3 summarizes the organizational, functional, and demographic characteristics of respondents.

Table 3 Organizational, Functional, and Demographic Profile of Respondents

Profile Category Subcategory / Attribute Frequency (n) Percentage (%)
Gender Male 412 53.2
Female 363 46.8
Age Group 20-29 12 1.5
30-39 378 48.8
40-49 252 32.6
50+ 132 17.1
Hierarchical Level Senior Managers 125 16.2
Middle Managers 250 32.4
Frontline Staff 397 51.4
Functional Directorate (ECC) Operations 261 27.0
Risk Management 209 21.6
ICT / Digital Systems 157 16.2
Human Capital / Training 131 13.5
Legal / Coordination 105 10.8
Other Support Functions 105 10.8
Operational Site Headquarters 261 32.4
Dry Ports 174 21.6
Airports 152 18.9
One-Stop Border Posts 213 27.0
External Stakeholders Private sector stakeholder 321 82.73
Partner government agency 51 13.14
International partner organizations 15 3.87

o Note: Frequencies and percentages reflect the 775 valid responses used in the analysis.
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By ensuring representation across organizational levels, functional areas, operational locations, and stakeholder groups, the
study establishes a solid empirical foundation for PLS-SEM analysis. This diversity enhances statistical power, reduces estimation
bias, and enables meaningful examination of complex mediation and moderation relationships within the customs modernization
framework (Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017; Henseler, J., Ringle, C. M., & Sarstedt, M., 2016).

The comprehensive response rate, combined with the organizational, functional, and demographic diversity of respondents,
provides a solid foundation for subsequent analysis. With representation across hierarchical levels, functional units, operational
sites, and external stakeholder groups, the dataset reflects the multiple perspectives necessary to examine both internal and
collaborative dimensions of customs modernization. The next step involves summarizing descriptive statistics of the study
constructs, including Internal Capability, Technology Adoption, Stakeholder Collaboration, Trade Facilitation, and Trade-Related
Economic Performance. This preliminary overview establishes the empirical context for evaluating the reliability and validity of
the measurement model and informs the interpretation of subsequent structural analyses.

» Descriptive Statistics of Respondents

Descriptive statistical analysis establishes the basis for understanding respondents’ perceptions across the key constructs
underpinning the study, namely internal capabilities, technology adoption, stakeholder collaboration, trade facilitation,
organizational culture, technological capacity, and trade-related economic performance. This stage serves a dual purpose by
profiling baseline perceptions among Ethiopian Customs Commission personnel and external stakeholders while also establishing
the empirical suitability of the data for subsequent PLS-SEM analysis (Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M.,
2017; Henseler, J., Ringle, C. M., & Sarstedt, M., 2016). By examining measures of central tendency, dispersion, and distributional
properties at the indicator level, this section provides an initial characterization of the operational environment within which customs
modernization initiatives are being implemented, while also laying the groundwork for rigorous measurement and structural model
evaluation (Creswell, 2009; UNCTAD, 2019). Moreover, the interpretation of these statistics enables a nuanced understanding of
the patterns of agreement and variability across constructs, offering early insights into potential strengths, weaknesses, and
heterogeneity in organizational perceptions.

Internal capabilities, conceptualized as a formative construct integrating organizational efficiency, process reengineering,
human capital development, and institutional knowledge management, received moderately positive evaluations overall. Mean
scores across the indicators ranged from 3.677 to 3.942, indicating that respondents generally perceived the Commission’s internal
operational capacity favorably, albeit without uniform strong agreement across all dimensions. Standard deviations, which ranged
from 0.933 to 1.059, suggest a moderate level of dispersion in perceptions, reflecting differentiated assessments of specific capability
components. In line with the formative specification of the construct, internal capabilities are understood as being jointly shaped by
multiple distinct organizational elements rather than as reflective manifestations of a single latent trait. Consistent with this
conceptualization, the SmartPLS results indicate that all indicators exhibited statistically significant outer weights, with values
ranging from 0.117 to 0.359 and bootstrapped confidence intervals that excluded zero. This confirms that each indicator uniquely
contributes to the construct, highlighting the multidimensional nature of institutional capacity development and suggesting that
improvements in certain functional areas may outpace others within the organization. These descriptive conditions provide a solid
empirical basis for examining how internal capabilities influence trade facilitation outcomes in the subsequent structural analysis.

Technology adoption, also modeled as a formative construct, reflects the extent to which digital systems and automated
solutions have been integrated into customs operations. Descriptive results indicate comparatively strong perceptions in this domain,
with mean scores ranging from 4.032 to 4.284, suggesting broad agreement among respondents regarding the availability and use
of electronic declaration systems, automated risk management tools, and digital tracking platforms. The associated standard
deviations, which fell between 0.747 and 0.898, indicate relatively limited dispersion, pointing to a generally shared view of
technological progress across the organization. From a formative measurement perspective, technology adoption is conceptualized
as a composite of complementary technological components, each contributing a distinct aspect to the overall level of digital
integration. This interpretation is supported by the SmartPLS output, which shows that all technology adoption indicators possess
positive and statistically significant outer weights, ranging from 0.134 to 0.300, with confidence intervals fully above zero. These
results emphasize that the construct is emergent from multiple technological capabilities rather than dominated by any single
element, and that heterogeneity in perceptions may indicate areas where additional training or infrastructure support is needed. At
the same time, the observed variation in perceptions suggests that the depth of system utilization and integration may differ across
operational contexts, a pattern commonly observed in developing-country settings where infrastructure readiness, organizational
learning, and local constraints condition the effective deployment of digital technologies (OECD, 2025; WB, 2020; WCO, 2023).

Stakeholder collaboration, which captures coordination and information exchange with government partner agencies, private-
sector actors, and international organizations, was likewise specified as a formative construct and exhibited generally positive but
heterogeneous evaluations. Mean scores across the indicators ranged from 3.516 to 4.161, while standard deviations varied between
0.815 and 1.086, indicating moderate dispersion in respondent perceptions. This spread suggests that experiences of collaboration
are not uniform, likely reflecting differences in institutional roles, frequency of interaction, and levels of engagement with formal
coordination mechanisms. Within the formative framework, stakeholder collaboration is understood as being constituted by
multiple, non-interchangeable modes of interaction that collectively define the overall level of collaborative engagement. Consistent
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with this logic, all collaboration indicators demonstrated statistically significant outer weights in the SmartPLS analysis, with values
ranging from 0.106 to 0.408 and confidence intervals excluding zero. This confirms that distinct dimensions of collaboration
contribute meaningfully to the construct, highlighting potential gaps in inter-organizational coordination that may require targeted
managerial interventions. The descriptive patterns observed here emphasize the importance of structured governance arrangements
and targeted engagement strategies to harmonize objectives, streamline processes, and improve information flows across the diverse
constellation of actors involved in cross-border trade facilitation (WCO, 2023).

Trade facilitation, operationalized as a reflective mediating construct, captures respondents’ perceptions of procedural
efficiency, predictability, and operational effectiveness within customs processes. Descriptive statistics indicate that mean scores
ranged from 3.283 to 3.806, suggesting moderate agreement regarding perceived improvements in facilitation outcomes. Standard
deviations between 0.942 and 1.153 indicate a moderate degree of variability across responses, reflecting uneven progress across
different procedural elements. As a reflective construct, trade facilitation is assumed to manifest through correlated indicators that
jointly reflect an underlying latent perception of facilitation performance. The moderately high mean values combined with
moderate dispersion suggest that, while general reforms are positively received, some operational units or processes may lag behind,
offering actionable insights for targeted improvements. These descriptive findings provide an empirical basis for examining the
mediating role of trade facilitation in linking institutional and technological inputs to trade-related outcomes in the subsequent
structural analysis (OECD, 2025; WB, 2020).

Organizational culture, specified as a reflective moderating construct, emerged as a relatively strong and stable dimension
within the dataset. Mean scores ranged from 3.836 to 3.975, indicating consistently positive perceptions of shared values, learning
orientation, and adaptability within the Commission. Correspondingly, standard deviations remained relatively constrained, ranging
from 0.929 to 0.964, which points to a high degree of consensus among respondents. This high level of agreement suggests that
organizational culture provides a cohesive backdrop that can enhance the effectiveness of modernization initiatives, serving as a
stabilizing factor in both perception and practice. As such, it provides a stable contextual backdrop that shapes how modernization
initiatives are interpreted and enacted, thereby reinforcing its conceptual role as a moderating influence within the study’s analytical
framework (UNCTAD, 2019).

Technological capacity, modeled as a formative moderating construct, reflects the combined influence of IT infrastructure
quality, system interoperability, and workforce digital competence within the Ethiopian Customs Commission. Mean scores for the
associated indicators ranged from 3.608 to 3.729, indicating moderately positive assessments of technological readiness. In contrast
to several other constructs, standard deviations were comparatively higher, falling between 1.032 and 1.097, which signals greater
heterogeneity in perceptions across organizational units. This variability implies that technological readiness is unevenly distributed,
potentially affecting the uniform implementation of digital solutions. From a formative standpoint, technological capacity is
understood to emerge from the joint contribution of multiple technological dimensions rather than from a single underlying factor.
This interpretation is supported by the SmartPLS results, which indicate that all indicators have statistically significant outer weights,
ranging from 0.191 to 0.556, with confidence intervals that do not include zero. The differential magnitude of these weights
underscores the uneven contribution of specific technological components, emphasizing the construct’s moderating influence on the
effectiveness of technology-driven customs modernization initiatives (UNCTAD, 2019; WB, 2020).

Finally, trade-related economic performance, operationalized as a reflective outcome construct comprising revenue generation,
trade volumes, and procedural reliability, was evaluated positively by respondents. Mean scores ranged from 3.938 to 4.204,
reflecting moderate to strong agreement regarding performance outcomes associated with customs operations. Standard deviations
between 0.741 and 0.988 indicate a balanced level of variability, suggesting that while perceptions are generally favorable, they are
not uniform across all respondents. The consistency in responses supports the notion that improvements in internal capabilities,
technology adoption, and stakeholder collaboration are generally perceived as translating into tangible trade-related benefits,
mediated by trade facilitation. As a reflective construct, trade-related economic performance is assumed to be manifested through
correlated outcome indicators, and the observed descriptive pattern is consistent with this assumption (WB, 2020; WTO, 2024).

Across all constructs, skewness and kurtosis values fell within the acceptable threshold of £2.0, indicating no severe departures
from normality and confirming the suitability of the data for PLS-SEM analysis. The combination of means, standard deviations,
and distributional checks provides a comprehensive picture of both central tendencies and variability, ensuring that subsequent
structural modeling is built on a sound empirical foundation. Taken together, the descriptive statistics presented in Table 4 establish
a solid empirical basis for the subsequent assessment of the measurement and structural models, ensuring methodological rigor and
alignment with the study’s theoretical framework.
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Table 4 Descriptive Statistics of Respondents and Indicator Properties

Construct Items Mean Range Standard Deviation Skewness (Min- | Kurtosis (Min—
(Min—-Max) Max) Max)

Internal Capabilities 6 3.677-3.942 0.933-1.059 —0.693--1.14 —0.032-1.106
Technology Adoption 5 4.032-4.284 0.747 —0.898 —0.979 —-1.493 1.681 —3.296
Stakeholder Collaboration 5 3.516 —4.161 0.815—1.086 —0.414 — -1.307 —0.6 —2.825

Trade Facilitation 5 3.283 —3.806 0.942 —1.153 —0.152--0.861 | -0.912-0.395
Organizational Culture 3 3.836 —3.975 0.929 — 0.964 —0.81—-1.065 0.406 —1.243

Technological Capacity 3 3.608 —3.729 1.032 - 1.097 —0.604 ——0.893 | —0.269-0.342
Trade-Related Economic 5 3.938 —4.204 0.741-0.988 -1.336- -0.960 0.583-3.691

Performance

» Measurement Model Evaluation

Before examining the hypothesized structural relationships, the measurement model was systematically evaluated to ensure
that all latent constructs met the required criteria for reliability, validity, and proper specification. Establishing robust measurement
properties is essential in PLS-SEM, especially in models involving mediation and moderation, as inadequate measurement can bias
path estimates and affect both theoretical interpretation and empirical conclusions (Hair, J. F., Hult, G. T. M., Ringle, C. M., &
Sarstedt, M., 2017; Henseler, J., Ringle, C. M., & Sarstedt, M., 2015; Ringle, C.M., Wende, S. and Becker, J.M., 2015). This
evaluation ensures that the observed relationships among constructs reflect underlying theoretical mechanisms rather than
measurement artifacts, providing a solid foundation for subsequent structural analysis.

This assessment is informed by Human Capital Theory, Business Process Reengineering, the Technology Acceptance Model,
Stakeholder and institutional perspectives, which collectively underpin the conceptualization of key constructs such as internal
capabilities, technology adoption, stakeholder collaboration, and trade facilitation as mechanisms linking modernization initiatives
to operational efficiency and trade-related economic performance (Awu, E., Darius, B., & Chimele, M. P., 2025; Becker, 1993;
Davis, 1989; Hammer, M., & Champy, J., 1993; Venkatesh, V., & Bala, H., 2008). Grounding the measurement model in these
theoretical perspectives ensures alignment between construct definitions and their empirical operationalization within the context
of customs modernization in Ethiopia.

The evaluation proceeds by distinguishing between formative and reflective constructs in accordance with their conceptual
properties and measurement logic. Formative constructs, including internal capabilities, technology adoption, stakeholder
collaboration, and technological capacity, are modeled such that their indicators define the construct. These constructs were assessed
in terms of indicator relevance and significance, as well as multicollinearity using outer Variance Inflation Factors (VIFs). All outer
model VIF values remained within acceptable thresholds, indicating that multicollinearity does not distort indicator weights or
compromise construct interpretation (Diamantopoulos, A., & Winklhofer, H.M., 2001; Hair, J. F., Sarstedt, M., Ringle, C. M., &
Gudergan, S. P., 2017). This confirms that each indicator contributes uniquely to its respective construct, consistent with the
multidimensional nature of the underlying phenomena.

Reflective constructs, including organizational culture, trade facilitation, and trade-related economic performance, were
evaluated using established criteria for effect indicators. Internal consistency reliability was assessed using Cronbach’s alpha and
composite reliability, with all constructs exceeding the recommended threshold of 0.70, indicating satisfactory internal consistency
(Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017). Convergent validity was examined through Average Variance
Extracted (AVE), with all constructs exceeding the minimum threshold of 0.50, demonstrating that a substantial proportion of
variance in the indicators is captured by the latent constructs. Discriminant validity was primarily assessed using the Heterotrait
Monotrait (HTMT) ratio, with all values below the conservative threshold of 0.90. This was further supported by Fornell-Larcker
criteria and cross-loading analysis, confirming that each construct is empirically distinct (Fornell, C., & Larcker, D. F., 1981; Hair,
J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017). Together, these results indicate that reflective constructs demonstrate
adequate reliability, convergent validity, and discriminant validity, while formative constructs satisfy requirements related to
indicator relevance and absence of multicollinearity.

In addition to the above, inner model VIF values were examined to assess potential multicollinearity among predictor
constructs, including those involved in interaction terms for moderation analysis. All values were found to be below acceptable
thresholds, indicating that multicollinearity does not bias structural path estimates or distort moderation effects. This confirms that
the structural model is statistically well specified and suitable for hypothesis testing (Hair, J. F., Risher, J. J., Sarstedt, M., & Ringle,
C. M., 2019; Kock, 2015).

Figure 1 presents the PLS-SEM measurement model, illustrating both formative and reflective constructs and their associated
indicators. Tables 5 through 4.7 provide detailed results for outer weights and loadings, reliability and convergent validity,
discriminant validity using HTMT and Fornell-Larcker criteria, and VIF diagnostics. Collectively, these results demonstrate that
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all constructs meet established methodological requirements, with formative constructs free from multicollinearity concerns and

reflective constructs satisfying reliability and validity thresholds.
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Fig 2 PLS-SEM Measurement Model Path Diagram

Table 5 Outer Weights and Loadings of Formative and Reflective Constructs with T-Values and p-Values

Construct Indicator Formative Reflective t-value p-value
Constructs Constructs
Outer Weight Outer Loading
(Min-Max) (Min-Max)
Internal Capability (IC) IC1 0.359 0.975 37.627 0.000
IC2 0.117 0.933 32.589 0.000
IC3 0.183 1.052 21.927 0.000
IC4 0.188 1.059 27.466 0.000
IC5 0.247 0.992 29.471 0.000
IC6 0.186 0.970 27.236 0.000
Technology Adoption (TECH) TECH1 0.298 0.898 23.684 0.000
TECH2 0134 | @ - 18.866 0.000
TECH3 0300 | @ - 29.445 0.000
TECH4 0256 | @ - 27.942 0.000
TECH5 0295 | @ - 28.556 0.000
Stakeholder Collaboration (SC) SC1 0144 | @ - 26.117 0.000
SC2 0408 | @ - 53.541 0.000
SC3 038 | @ - 48.147 0.000
SC4 0106 | @ - 15.834 0.000
SC5 0250 | @ - 18.578 0.000
Technological Capacity (TC) TC1 01917 | @ - 22.427 0.000
TC2 0393 | @ - 33.073 0.000
TC3 0556 | @ - 45.456 0.000
Organizational Culture (OC) oct | - 0.891 n/a n/a
oc2 | 0 - 0.884 n/a n/a
oc3 | 0 - 0.878 n/a n/a
Trade Facilitation (TF) TFL | - 0.800 n/a n/a
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TF2 | = 0.867 n/a n/a

TF3 | - 0.832 n/a n/a

TF4 | - 0.729 n/a n/a
TF5 | - 0.853 n/a n/a
Trade-Related Economic TREP1 | - 0.782 n/a n/a

Performance (TREP)

TREP2 | = - 0.793 n/a n/a

TREP3 | - 0.837 n/a n/a

TREP4 | = - 0.828 n/a n/a

TREPS | - 0.851 n/a n/a

o Note: Outer weights are reported for formative constructs and outer loadings for reflective constructs. t-values and p-values
indicate the statistical significance of the loadings. “n/a” indicates non-applicable significance for reflective indicators.

Table 6 Reliability and Convergent Validity of Reflective Constructs

Construct Cronbach’s Composite Composite Average Variance
alpha Reliability (p.) Reliability (p_¢) Extracted (AVE)
Moderator: Organizational 0.860 0.861 0.915 0.782
Culture
Trade Facilitation 0.875 0.883 0.909 0.668
Trade Related Economic 0.877 0.879 0.910 0.670
Performance

e Note: All Cronbach’s a and composite reliability values exceed 0.7, indicating good internal consistency, while AVE values are
above 0.5, demonstrating adequate convergent validity.

Table 7 Heterotrait-Monotrait Ratio (HTMT)

Construct OoC TF TREP OCxIC OCxTech OCxSC TCxTech
OoC - - - - - - -
TF 0.790 - - - - - -
TREP 0.736 0.764 - - - - -
OCxIC 0.373 0.183 0.210 - - - -
OCxTech 0.314 0.165 0.276 0.780 - - -
OCxSC 0.356 0.160 0.244 0.867 0.814 - -
TCxTech 0.249 0.139 0.259 0.705 0.883 0.715 -

e Note: Values represent the Heterotrait—Monotrait (HTMT) ratios used to assess discriminant validity. HTMT values below 0.90
indicate that discriminant validity is established between constructs.

Table 8 Variance Inflation Factor (VIF) for Indicators and Interaction Terms

Construct Moderator: Organizational Trade Trade-Related Economic
Culture Facilitation Performance
Moderator: Organizational Culture 0.884
Trade Facilitation 0.688 0.818
Trade Related Economic Performance 0.642 0.677 0.819

o Note: Diagonal elements represent the square root of the Average Variance Extracted (AVE), while off-diagonal elements
represent inter-construct correlations. Discriminant validity is established when the diagonal values exceed the corresponding
correlations.

Table 9 Variance Inflation Factor (VIF) for Indicators and Interaction Terms

Indicator VIF
IC1 2.367
IC2 2.503
IC3 1.548
IC4 1.789
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IC5 1.768
IC6 1.798
0OC1 2.232
0ocC2 2.178
0C3 2.134
SC1 1.909
SC2 2.142
SC3 1.950
SC4 1.704
SC5 1.707
TC1 1.747
TC2 1.962
TC3 1.969
TECH1 1.541
TECH2 1.582
TECH3 1.673
TECH4 1.926
TECH5 1.822
TF1 1.953
TF2 2.574
TF3 2.071
TF4 1.617
TF5 2.300
TREP1 1.852
TREP2 1.801
TREP3 2.208
TREP4 2.163
TREP5S 2.272
Moderator: Organizational Culture x Internal Capability 1.000
Moderator: Organizational Culture x Stakeholder Collaboration 1.000
Moderator: Organizational Culture x Technology Adoption 1.000
Moderator: Technical Capability x Technology Adoption 1.000

o Note: All VIF values are below the recommended threshold of 5, indicating acceptable levels of multicollinearity and supporting
the consistency of the measurement model.

Overall, the measurement model provides a solid empirical foundation for the analysis of structural relationships. The
following subsections present a construct-by-construct discussion of internal capabilities, technology adoption, stakeholder
collaboration, technological capacity, organizational culture, trade facilitation, and trade-related economic performance, focusing
on their conceptual definitions, operationalization, and empirical validation. This integrated approach ensures coherence between
theory, measurement, and analysis, thereby supporting a thorough examination of how modernization inputs translate into
operational and economic outcomes in the Ethiopian customs context.

» Internal Capabilities

Internal Capabilities within the Ethiopian Customs Commission (ECC) represent the organization’s operational and
institutional strengths that underpin its ability to implement, manage, and sustain modernization initiatives. The construct extends
beyond individual technical proficiency to encompass the formalization of procedures, the efficiency and integration of internal
workflows, the development of human capital, and the enforcement of internal control mechanisms that collectively support
consistency, accountability, and adaptability. Together, these dimensions reflect the organization’s readiness to absorb innovation,
coordinate complex operational activities, and institutionalize reform outcomes over time.

This conceptualization aligns with Human Capital Theory, which emphasizes the role of investments in knowledge, skills, and
competencies in enhancing organizational performance (Awu, E., Darius, B., & Chimele, M. P., 2025; Becker, 1993), and Business
Process Reengineering, which frames procedural redesign as a mechanism for improving efficiency and operational effectiveness
(Davenport, 2013; Hammer, M., & Champy, J., 1993). In line with this theoretical orientation, Internal Capabilities are specified as
a formative construct, reflecting the premise that its dimensions jointly define the construct rather than reflect a single underlying
latent factor.
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Accordingly, Internal Capabilities are operationalized through six formative indicators, each representing a distinct aspect of
institutional competence. 1C1 captures the clarity and standardization of customs regulations and procedures, which provide a
foundation for predictable and consistent operations. 1C2 and 1C3 assess workflow efficiency, focusing on process simplification,
reduction of redundancies, and mitigation of procedural delays. 1C4 and IC5 represent human capital development, capturing the
adequacy of initial training and the availability of continuous professional development to support evolving operational demands.
IC6 reflects adherence to standardized inspection and audit practices, indicating the strength of internal control systems and
procedural discipline. Collectively, these indicators ensure comprehensive coverage of both structural and human dimensions of
internal capability.

Evaluation of the formative measurement model indicates that all six indicators contribute positively and significantly to
Internal Capabilities. 1C1 records the highest outer weight at 0.359, highlighting the central role of procedural clarity in shaping
institutional effectiveness. IC5 follows with a weight of 0.247, emphasizing the importance of ongoing professional development,
while IC4, IC6, IC3, and IC2 exhibit weights of 0.188, 0.186, 0.183, and 0.117, respectively, confirming that training, internal
controls, and workflow efficiency each provide meaningful contributions. All t-values exceed the 1.96 threshold, ranging from 2.309
for 1C2to 7.016 for 1C1, with corresponding p-values below 0.05, indicating statistical significance across all indicators. Confidence
intervals further support these results, as they do not include zero for any indicator, demonstrating stability of the estimates across
resampling procedures. Collinearity diagnostics show Variance Inflation Factor (VIF) values ranging from 1.548 to 2.503, all well
below critical thresholds, indicating that multicollinearity does not affect the estimation of outer weights or the interpretability of
the construct (Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017; Henseler, J., Ringle, C. M., & Sarstedt, M., 2015).

Supplementary descriptive statistics provide additional context for understanding the distribution of perceptions across
indicators. Mean values indicate generally favorable evaluations of internal capabilities, with IC1 at 3.942, IC2 at 3.677, 1C3 at
3.729, IC4 at 3.748, IC5 at 3.882, and IC6 at 3.734. Median values are consistently 4 across all indicators, suggesting broad
agreement among respondents. Standard deviations range from 0.975 to 1.059, reflecting moderate variability in perceptions, which
may be attributed to differences in departmental practices, operational roles, and exposure to procedural systems. Although
descriptive statistics play a secondary role in formative measurement, they reinforce the substantive relevance of each indicator and
illustrate the distribution of internal capability across the organization (Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M.,
2017; Henseler, J., Ringle, C. M., & Sarstedt, M., 2015).

Internal Capabilities constitute a core organizational mechanism that enables the effective functioning of other modernization
components. Clearly defined procedures and efficient workflows facilitate the integration of digital systems, while adequately
trained personnel ensure that reforms are implemented consistently across units. The formative nature of the construct implies that
deficiencies in any one dimension constrain overall effectiveness, whereas balanced improvements across all indicators strengthen
institutional coherence, enhance operational reliability, and support compliance. In this sense, Internal Capabilities provide the
organizational foundation upon which modernization initiatives, including technology adoption and stakeholder collaboration, can
produce intended outcomes.

In summary, Internal Capabilities represent a conceptually grounded and empirically validated formative construct that
captures the multidimensional internal foundations of ECC modernization. The statistical significance of all formative indicators,
absence of multicollinearity, substantial outer weights, and supportive descriptive patterns confirm the construct’s validity and
relevance. Within the broader analytical framework, Internal Capabilities function as an essential enabling structure that supports
the translation of modernization inputs into improved procedural efficiency, institutional effectiveness, and trade facilitation
outcomes in the Ethiopian customs context.

» Technology Adoption

Technology Adoption within the Ethiopian Customs Commission (ECC) reflects the extent to which digital systems,
automation tools, and process-oriented technologies are embedded in organizational operations and actively utilized to support
customs modernization. Rather than representing a single technological attribute, the construct captures a multidimensional
configuration of interrelated digital capabilities that collectively determine how effectively technology enhances operational
efficiency, accuracy, transparency, and predictability.

Theoretically, this aligns with the Technology Acceptance Model (TAM), which emphasizes perceived usefulness and ease of
use as key determinants of technology utilization (Davis, 1989; Venkatesh, V., & Bala, H., 2008; Marikyan, D., Papagiannidis, S,
& Stewart, G. B., 2023), as well as sociotechnical systems theory, which highlights the interplay between technological
infrastructure and human competencies in shaping organizational performance (Brynjolfsson, E., & Hitt, L. M., 2000; Portugal-
Perez, A., & Wilson, J. S., 2012). Accordingly, Technology Adoption is specified as a formative construct, recognizing that its
constituent dimensions jointly define digital performance, and that deficiencies in any single dimension may weaken overall
effectiveness.

Technology Adoption is operationalized through five formative indicators that capture key dimensions of the ECC’s digital
capabilities. TECH1 assesses system usability, reflecting the user-friendliness, intuitiveness, and accessibility of digital platforms
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such as the eCMS and the eSW. TECH2 evaluates system reliability, indicating the stability and operational dependability of the
digital infrastructure. TECH3 represents the contribution of technology to process accuracy and error reduction, examining its
impact on data integrity and automated risk management. TECH4 measures workflow integration, capturing the extent to which
digital tools are embedded within core customs processes rather than operating in isolation. TECH5 captures staff competence in
technology use, emphasizing the human capability required to leverage digital systems effectively. Together, these indicators
provide a comprehensive representation of both technical infrastructure and human competency.

Analysis of the formative measurement model indicates that all five indicators contribute significantly to Technology
Adoption. Outer weight estimates are statistically significant at the 1 percent level, with values of 0.254 for TECHL1, 0.228 for
TECH2, 0.264 for TECH3, 0.272 for TECH4, and 0.273 for TECH5 (all p < 0.001). The relatively balanced distribution of these
weights indicates that no single dimension dominates the construct, reinforcing the interpretation of Technology Adoption as a
multidimensional capability shaped jointly by system characteristics and user competence. Collinearity diagnostics confirm the
appropriateness of the formative specification, with Variance Inflation Factor (VIF) values ranging from 1.541 to 1.926, well below
conservative thresholds, indicating that multicollinearity does not bias indicator contributions and that each dimension provides
distinct explanatory value (Diamantopoulos, A., & Winklhofer, H.M., 2001; Petter, S., Straub, D. W., & Rai, A., 2007).

Given that formative constructs are not evaluated using internal consistency or convergent validity criteria, supplementary
analyses provide additional insight. Outer loadings range from 0.679 to 0.813, with bootstrapped confidence intervals excluding
zero, indicating strong empirical associations with the construct. Descriptive statistics further suggest generally favorable
perceptions of technological systems within the ECC. Mean values range from 4.032 to 4.284, with median values consistently at
4, reflecting broad agreement that digital tools are present, functional, and operationally effective. Standard deviations between
0.747 and 0.898 indicate moderate variability, consistent with differences in user experience and exposure to digital systems across
operational units.

From an operational perspective, Technology Adoption serves as a key mechanism through which modernization initiatives
translate into tangible improvements in organizational performance. Well-designed, reliable, and integrated digital systems reduce
manual processing, enhance procedural consistency, and enable real-time information exchange. The formative structure
underscores that effective digital transformation depends on the simultaneous presence of usable systems, reliable infrastructure,
integrated workflows, error-reducing functionalities, and competent users, while weaknesses in any single dimension may constrain
overall effectiveness. Balanced development across all five dimensions strengthens the ECC’s capacity to institutionalize digital
reforms and sustain modernization outcomes.

Overall, Technology Adoption represents a theoretically grounded and empirically validated formative construct capturing the
multidimensional digital readiness of the ECC. The statistical significance of all formative indicators (p < 0.001), absence of
multicollinearity, balanced indicator contributions, and supportive outer loading and descriptive patterns confirm the strength and
validity of the measurement model. Within the broader structural framework, Technology Adoption functions as an enabling
capability that interacts with Internal Capabilities and Stakeholder Collaboration to influence trade facilitation outcomes and trade-
related economic performance, positioning technology as an integrated organizational resource rather than a standalone technical
intervention.

» Stakeholder Collaboration

Stakeholder Collaboration captures the Ethiopian Customs Commission’s (ECC) capacity to establish, sustain, and leverage
structured cooperative relationships with actors beyond its organizational boundaries, thereby supporting customs modernization
and trade facilitation objectives. Conceptually, it reflects relational governance mechanisms through which the ECC coordinates
activities, exchanges information, and harmonizes operational practices with other government entities, private-sector stakeholders,
and international partners. This understanding tallies with Stakeholder Theory, which emphasizes managing interdependent actors
to achieve organizational goals, and is also consistent with Institutional Theory, which advances the influence of normative,
coercive, and mimetic pressures on organizational behavior (Freeman, 1984; Freeman, R. E., & Parmar, B. L., 2004; Mitchell, R.
K., Agle, B. R., & Wood, D. J., 1997; Scott, 2014). Unlike internally focused capabilities, Stakeholder Collaboration emphasizes
externally oriented, multi-actor interactions that facilitate regulatory coherence, procedural harmonization, and legitimacy across
the broader trade ecosystem. In recognition of this conceptual orientation, the construct was specified as formative, as its dimensions
represent distinct and non-substitutable collaborative activities that jointly define the ECC’s external relational capacity, with each
dimension contributing uniquely to the overall construct (Gulati, 1998; Provan, K. G., & Kenis, P., 2008).

Stakeholder Collaboration was assessed using five indicators, each capturing a specific dimension of cooperative engagement.
SC1 measures inter-agency coordination, focusing on communication, procedural consistency, and policy harmonization with other
government entities to reduce administrative fragmentation and duplication. SC2 captures consultation with private-sector
stakeholders, including importers, exporters, logistics service providers, and trade associations, emphasizing the ECC’s engagement
with end users of customs services in policy formulation and process implementation. SC3 reflects collaboration with international
organizations and development partners, such as the World Customs Organization and regional trade institutions, demonstrating
alignment with international standards, best practices, and reform frameworks. SC4 assesses information sharing, examining the
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timeliness, clarity, and accessibility of regulatory updates, procedural changes, and operational guidance communicated to
stakeholders. SC5 evaluates participation in joint initiatives, involving collaborative reform projects, capacity-building programs,
and coordinated implementation efforts aimed at enhancing trade facilitation outcomes. Together, these indicators capture the
breadth and depth of stakeholder engagement required to support sustained institutional reform and modernization.

Assessment of the formative measurement model indicates that all indicators contribute significantly to Stakeholder
Collaboration. The estimated outer weights are statistically significant at the 1 percent level (SC1 = 0.259, SC2 = 0.301, SC3 =
0.293, SC4 =0.213, SC5=0.233; all p <0.001), with consultation with the private sector (SC2) and collaboration with international
partners (SC3) exhibiting relatively higher contributions, yet no single indicator dominates the construct. This balanced distribution
supports the formative specification, confirming that Stakeholder Collaboration emerges from a configuration of complementary
relational mechanisms rather than any single activity. Collinearity diagnostics further reinforce this conclusion, with Variance
Inflation Factor (VIF) values ranging from 1.704 to 1.909, well below accepted thresholds, indicating that multicollinearity does
not bias indicator contributions and that each provides distinct explanatory value (Diamantopoulos, A., & Winklhofer, H.M., 2001;
Petter, S., Straub, D. W., & Rai, A., 2007). Although traditional internal consistency and convergent validity measures do not apply
to formative constructs, descriptive statistics indicate generally positive perceptions of collaborative practices, with means ranging
from 3.516 to 4.161, medians predominantly at 4, and standard deviations from 0.815 to 1.086, reflecting moderate variability across
different forms of stakeholder engagement (Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017).

Stakeholder Collaboration enhances the ECC’s capacity to extend internal reforms beyond organizational boundaries. Effective
inter-agency coordination supports the integration and interoperability of systems such as the eCMS and the eSW within a
harmonized regulatory framework. Engagement with private-sector actors improves compliance, predictability, and trust, while
collaboration with international partners facilitates conformity with global norms and cross-border interoperability. Information
sharing and joint initiatives reinforce transparency, policy continuity, and collective ownership of reform outcomes. The formative
nature of the construct implies that deficiencies in any single dimension, such as limited consultation or weak inter-agency
coordination, can constrain overall effectiveness, whereas strong performance across all dimensions strengthens the ECC’s ability
to institutionalize reforms and sustain modernization outcomes (DiMaggio, P. J., & Powell, W. W., 1983; Scott, 2014).

In sum, Stakeholder Collaboration represents a theoretically grounded and empirically validated mechanism that integrates
diverse forms of engagement to support organizational modernization and trade facilitation. The measurement model’s adequacy,
demonstrated by significant outer weights, low multicollinearity, and consistent descriptive patterns, confirms it as a central enabler
working in concert with Technology Adoption and Internal Capabilities to enhance regulatory coherence, operational efficiency,
and trade-related economic performance.

» Integration of Technology Adoption and Stakeholder Collaboration

The simultaneous inclusion of Technology Adoption and Stakeholder Collaboration in the measurement model necessitates
careful attention to preserve both conceptual clarity and empirical distinction. While both constructs relate to modernization within
the ECC, they address distinct domains: Technology Adoption captures internal digital capabilities, whereas Stakeholder
Collaboration reflects externally oriented relational mechanisms. This joint assessment emphasizes measurement adequacy,
indicator performance, and construct separability rather than causal interdependence.

Both constructs were specified as formative, given that each latent variable is defined by multiple, non-substitutable
components. Technology Adoption is measured through indicators representing system functionality, operational integration, and
user competence, whereas Stakeholder Collaboration encompasses inter-agency coordination, private-sector consultation,
international collaboration, information sharing, and joint initiatives. This differentiation reduces potential redundancy and supports
their inclusion as complementary yet empirically distinguishable dimensions of ECC modernization.

Empirical results indicate that all indicators contribute meaningfully to their respective constructs. Outer weights for
Technology Adoption range from 0.134 to 0.300, with bias-corrected 95 percent confidence intervals from 0.051 to 0.403, while
outer weights for Stakeholder Collaboration range from 0.106 to 0.408, with confidence intervals from 0.025 to 0.483; all estimates
are statistically significant at the 1 percent level. Collinearity diagnostics confirm that VIF values remain between 1.541 and 2.142,
demonstrating that formative indicators operate independently and that multicollinearity does not compromise construct validity.
Indicators exhibit distinct contribution patterns and acceptable dispersion, confirming that internal technological capabilities and
external relational mechanisms are empirically separable and conceptually complementary.

Inner-model VIF values further support the constructs’ independence, remaining below 4 for all paths, and supplementary
reliability and variance diagnostics indicate consistent and meaningful indicator behavior. These findings demonstrate that
concurrent inclusion of Technology Adoption and Stakeholder Collaboration maintains measurement stability, ensures construct
distinctiveness, and provides a comprehensive representation of the ECC’s modernization capacity.

In sum, integrating these constructs within the measurement model offers a balanced representation of both internal
technological capabilities and externally oriented relational mechanisms. Their joint evaluation establishes a solid empirical basis

NISRT26AUG270 WWW.ijisrt.com 659


https://doi.org/10.38124/ijisrt/26aug270
http://www.ijisrt.com/

Volume 11, Issue 8, August— 2026 International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165 https://doi.org/10.38124/ijisrt/26aug270

for subsequent structural model analysis, supporting the investigation of how internal and external modernization capacities
collectively influence trade facilitation and trade-related economic performance.
» Trade Facilitation

Trade Facilitation within the Ethiopian Customs Commission (ECC) represents the observable realization of modernization
initiatives, serving as the procedural interface where Internal Capabilities, Technology Adoption, and Stakeholder Collaboration
converge to produce measurable operational outcomes. Conceptually, it reflects the extent to which customs procedures are executed
in a timely, transparent, predictable, and consistent manner, integrating technological tools and inter-organizational coordination to
optimize trade operations. While Technology Adoption provides the digital infrastructure through platforms such as the electronic
Customs Management System (eCMS), the electronic Single Window (eSW), automated risk management tools, and online
declaration systems, Stakeholder Collaboration ensures that these technological investments are reinforced through structured
engagement with government agencies, private-sector actors, and international trade partners. Accordingly, Trade Facilitation
operationalizes these enabling factors into procedural efficiency outcomes rather than functioning as an antecedent construct.

For this study, Trade Facilitation was operationalized as a reflective latent construct measured through five indicators (TF1-
TF5) capturing critical dimensions of procedural efficiency, transparency, predictability, and operational performance at the border.
TF1 assesses the reasonableness of import and export clearance times and exhibits a strong and statistically significant outer loading
of 0.800 (SE = 0.018; t = 45.668; p < 0.001), with a Variance Inflation Factor (VIF) of 1.953, indicating a substantive contribution
without multicollinearity concerns. TF2 evaluates the transparency and predictability of customs procedures as experienced by trade
actors and records the highest loading among the indicators (0.867; SE = 0.010; t = 89.731; p < 0.001; VIF = 2.574), underscoring
its central role in explaining Trade Facilitation outcomes. TF3 measures the extent to which trade-related operations comply with
intended institutional standards and performance objectives, demonstrating a strong loading of 0.832 (SE = 0.013; t = 62.363; p <
0.001; VIF = 2.071). TF4 captures the minimization of delays and operational obstacles at border points; although it exhibits the
lowest loading, it remains well above the recommended threshold (0.729; SE = 0.021; t = 34.098; p < 0.001; VIF = 1.617),
confirming its meaningful explanatory power. Finally, TF5 reflects respondents’ overall assessment of the ECC’s effectiveness in
facilitating trade and achieves a strong loading of 0.853 (SE = 0.011; t = 74.345; p < 0.001; VIF = 2.300), indicating close
correspondence between aggregate perceptions and specific procedural efficiency dimensions. Collectively, all indicators exceed
the recommended outer loading threshold of 0.70 (Hair et al., 2017), display high t-values, and are statistically significant at the 1
percent level, thereby confirming the reliability, convergent validity, and overall adequacy of the measurement model in capturing
the multifaceted nature of Trade Facilitation (Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017; Henseler, J., & Chin,
W. W., 2010; Diamantopoulos, A., & Winklhofer, H.M., 2001).

Indicator-level validity was further confirmed through cross-loading analysis, which showed that each indicator loaded more
strongly on Trade Facilitation than on antecedent constructs such as Technology Adoption or Stakeholder Collaboration. Procedural
transparency and predictability, for example, loaded substantially higher on Trade Facilitation than on enabling constructs, while
clearance timeliness and delay minimization similarly exhibited construct-specific variance. Reliability assessments demonstrated
strong internal consistency, with Cronbach’s alpha of 0.875 and composite reliability of 0.909, both exceeding the recommended
threshold of 0.70. Convergent validity, evaluated via the Average Variance Extracted (AVE = 0.668), indicated that a substantial
portion of variance in the indicators is captured by the latent construct. Discriminant validity was verified using the Heterotrait—
Monotrait (HTMT) ratio, which yielded values of 0.730 for Technology Adoption and 0.891 for Stakeholder Collaboration, both
below the conservative threshold of 0.90. The Fornell-Larcker criterion further confirmed that the square root of AVE for Trade
Facilitation exceeds its correlations with other constructs, reinforcing its conceptual distinctiveness. Collinearity diagnostics
indicated that outer model VIFs ranged from 1.617 to 2.574, while inner model VIFs for paths from antecedent constructs remained
well below the threshold of 5.0, confirming that multicollinearity does not threaten the measurement model and that each indicator
contributes unique explanatory power (Fornell, C., & Larcker, D. F., 1981; Hair, J. F., Sarstedt, M., Ringle, C. M., & Gudergan, S.
P., 2017; Henseler, J., Ringle, C. M., & Sarstedt, M., 2015).

A reflective specification is justified because the five indicators represent observable manifestations of the latent construct,
with variations in their measures reflecting differences in Trade Facilitation rather than external influences. Clearance timeliness,
procedural transparency, operational alignment, delay minimization, and overall stakeholder perception collectively capture the
procedural effectiveness of customs operations. Together, these dimensions illustrate how modernization initiatives materialize in
practice, with timely clearance reducing processing delays, transparent procedures enhancing compliance and trust, alignment with
institutional standards ensuring consistency, minimized delays improving efficiency at border points, and positive stakeholder
perceptions reflecting overall operational performance (Fornell, C., & Larcker, D. F., 1981; Hair, J. F., Sarstedt, M., Ringle, C. M.,
& Gudergan, S. P., 2017; Henseler, J., Ringle, C. M., & Sarstedt, M., 2015).

In conclusion, Trade Facilitation is confirmed as a conceptually sound and empirically supported reflective construct that
captures the procedural efficiency of ECC operations. The combination of strong indicator loadings, high t-values with p < 0.001,
high internal consistency, convergent and discriminant validity, and minimal multicollinearity establishes a sound measurement
model. This foundation ensures that Trade Facilitation can reliably serve as an outcome variable in subsequent structural model
analyses, linking organizational capabilities, technology adoption, and stakeholder collaboration to trade-related economic
performance, and providing critical insights into the practical impact of ECC modernization initiatives.
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» Trade-Related Economic Performance.

Trade-Related Economic Performance represents a reflective construct capturing the economic outcomes of ECC
modernization initiatives. Conceptually, TREP reflects how trade volumes, revenue collection accuracy, trade competitiveness,
perceived gains, and overall economic performance respond to improvements in internal capabilities, technological adoption, and
stakeholder collaboration. The construct is specified as reflective because the indicators are manifestations of a single latent
phenomenon, and variations in the latent trait are expected to be consistently mirrored across all indicators (Hair, J. F., Hult, G. T.
M., Ringle, C. M., & Sarstedt, M., 2017; Diamantopoulos, A., & Winklhofer, H.M., 2001).

For measurement purposes, TREP was operationalized through five reflective indicators, each representing a distinct facet of
economic performance. The first indicator, TREP1, assesses trade volumes, with a loading of 0.783, a t-value of 35.784, and p <
0.001, indicating a statistically significant contribution. TREP2 measures revenue collection accuracy, achieving a loading of 0.792,
t-value of 48.813, and p < 0.001, indicating fiscal performance as a key outcome. TREP3 evaluates trade competitiveness, reaching
the highest loading at 0.837, with a t-value of 58.479 and p < 0.001, reflecting the ECC’s standing in regional and global trade
networks. TREP4 captures perceived economic gains, loading at 0.828, t-value 47.361, and p < 0.001, integrating stakeholder
assessments of modernization benefits. TREPS provides an overall assessment of trade-related economic performance, with a
loading of 0.851, t-value of 57.686, and p < 0.001, combining objective and perceptual dimensions. In sum, all indicators exceed
the recommended loading threshold of 0.70, demonstrating that each meaningfully reflects the latent construct (Fornell, C., &
Larcker, D. F., 1981; Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017).

Cross-loading analysis confirmed that each TREP indicator was most strongly associated with its designated construct rather
than with antecedent constructs such as Trade Facilitation, Technology Adoption, or Stakeholder Collaboration. Internal consistency
reliability was confirmed with Cronbach’s alpha of 0.877 and composite reliability of 0.910, while convergent validity, assessed by
an AVE of 0.670, indicates that a substantial portion of indicator variance is explained by TREP. Discriminant validity was
confirmed through HTMT ratios of 0.764 with Trade Facilitation, 0.820 with Technology Adoption, and 0.846 with Stakeholder
Collaboration, all below the 0.90 threshold, and the Fornell-Larcker criterion further verified that the square root of AVE for TREP
exceeded correlations with all other constructs. Collinearity diagnostics demonstrated outer VIFs from 1.801 to 2.272 and inner
model VIFs well below 5, confirming minimal multicollinearity and unique indicator contributions (Cronbach, 1951; Fornell, C., &
Larcker, D. F., 1981; Henseler, J., Ringle, C. M., & Sarstedt, M., 2016; Henseler, J., Ringle, C. M., & Sinkovics. R.R., 2009).

Conceptually, the reflective specification ensures that variations in trade volumes, revenue performance, competitiveness,
perceived gains, and overall outcomes reflect changes in the underlying economic performance construct rather than external
influences. This allows TREP to serve as a reliable outcome measure, linking procedural efficiency, technology adoption, and
stakeholder collaboration to tangible economic results. In summary, TREP is a theoretically sound and empirically supported
reflective construct, exhibiting strong indicator loadings and highly significant t- and p-values, thereby offering a consistent and
reliable measure of the economic impacts of ECC modernization.

» Organizational Culture

Organizational Culture within the Ethiopian Customs Commission reflects the shared values, norms, beliefs, and behavioral
expectations that guide employee actions and shape organizational processes. In this study, it is conceptualized as a moderator in
the structural model, conditioning the extent to which Internal Capabilities, Technology Adoption, and Stakeholder Collaboration
translate into Trade Facilitation and Trade-Related Economic Performance. A culture characterized by collaboration, transparency,
accountability, and a learning orientation is expected to strengthen the alignment between internal processes, technological systems,
and inter-organizational engagement, thereby enhancing the operational and economic effects of customs modernization initiatives
(Andrews, M., Pritchett, L., & Woolcock, M., 2017; Hofstede, 2011). Conversely, a fragmented or weak organizational culture
could reduce this alignment, leading to inconsistent expression of antecedent constructs in outcome measures and limiting the
explanatory power of the model (Denison, 1995; Andrews, M., Pritchett, L., & Woolcock, M., 2017; Abawari, A. M., Debela, K.
L., & Abegaz, M. B., 2024).

Organizational Culture was operationalized using three reflective indicators, each capturing a distinct dimension of cultural
influence. OCL1 assesses perceptions of collaboration, transparency, and continuous improvement, achieving an outer loading of
0.891, with a t-value of 88.261 and a p-value below 0.001, indicating that this indicator strongly contributes to the latent construct.
OC2 measures employee motivation, engagement, and commitment to organizational objectives, with a loading of 0.884, a t-value
of 82.546, and a p-value below 0.001, demonstrating strong empirical support for the consistency of individual behavior with
organizational goals. OC3 captures the extent to which the organization supports learning, adaptability, and receptiveness to change,
achieving a loading of 0.878, a t-value of 81.287, and a p-value below 0.001, confirming the significance of a learning-oriented
culture in sustaining technological systems, process improvements, and broader modernization initiatives (Hair, J., & Alamer, A.,
2022; Henseler, J., Ringle, C. M., & Sarstedt, M., 2016). Taken together, these indicators provide a comprehensive
operationalization of Organizational Culture, integrating collaborative norms, motivational dynamics, and adaptability within the
ECC modernization context (Cameron, K. S., & Quinn, R. E., 2006; Schein, 2010).
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The reliability and validity of the construct were rigorously evaluated. Internal consistency is high, with a Cronbach’s alpha
of 0.860 and a composite reliability of 0.915, indicating consistent representation of the latent construct across indicators.
Convergent validity is demonstrated by an Average Variance Extracted (AVE) of 0.782, exceeding the recommended 0.50 threshold,
and showing that a substantial proportion of indicator variance is captured by the construct. Discriminant validity is supported
through the Fornell-Larcker criterion and Heterotrait—Monotrait ratios, with the square root of the AVE for Organizational Culture
exceeding its correlations with other constructs and HTMT ratios of 0.373 with Internal Capabilities and 0.356 with Stakeholder
Collaboration, confirming conceptual distinction without redundancy. Collinearity diagnostics further affirm model stability and
estimation reliability, as outer model Variance Inflation Factor values range from 2.134 to 2.232, and inner model VIFs linking
Organizational Culture to Trade Facilitation, Trade-Related Economic Performance, and interaction terms remain below 3.78,
ensuring stable estimation of moderation effects (Cronbach, 1951; Fornell, C., & Larcker, D. F., 1981; Henseler, J., Ringle, C. M.,
& Sarstedt, M., 2016; Henseler, J., Ringle, C. M., & Sinkovics. R.R., 2009).

Organizational Culture functions as a contextual mechanism that orients Internal Capabilities, Technology Adoption, and
Stakeholder Collaboration, rather than generating direct causal effects (Cameron, K. S., & Quinn, R. E., 2006; Schein, 2010). When
norms of collaboration, accountability, and learning are well-established, indicators within antecedent constructs are more likely to
exhibit construct-specific variance, strengthening their empirical representation in operational and economic dimensions.
Conversely, a weaker culture reduces this coherence, limiting the explanatory power of antecedent constructs and diminishing the
translation of technical and relational enablers into trade facilitation and economic outcomes (Dorfman, P., Javidan, M., Hanges, P.,
Dastmalchian, A., & House, R., 2012; AAU, 2025; Erkie, 2016; W-gebriel, 2011).

In conclusion, Organizational Culture is confirmed as a reflective construct, exhibiting strong internal consistency, convergent
validity, and discriminant validity. The loadings of 0.878 to 0.891, together with exceptionally high t-values of 81.287 to 88.261
and p-values below 0.001 for all three indicators, confirm substantive empirical support. These results establish a solid foundation
for examining its moderating role, demonstrating how cultural orientation influences the operationalization of ECC modernization
initiatives into measurable trade and economic performance improvements.

» Technological Capacity

Technological Capacity represents the Ethiopian Customs Commission’s ability to support, sustain, and utilize digital systems
and technological infrastructure, thereby enabling the effective operationalization of Technology Adoption. Conceptually, it
functions as a formative moderator, shaping the conditions under which Technology Adoption translates into Trade Facilitation and
Trade-Related Economic Performance. In contrast to reflective constructs, where indicators reflect the underlying latent variable,
formative constructs are compositional, with each dimension providing a distinct contribution to the formation of the overall
construct. As a result, variations in any single element directly influence Technological Capacity, emphasizing its multidimensional
and indispensable role in facilitating organizational modernization (Diamantopoulos, A., & Winklhofer, H.M., 2001). Within the
ECC, Technological Capacity integrates both structural and human dimensions, combining infrastructural readiness, technical
support responsiveness, and organizational expertise to ensure that digital systems are effectively implemented, maintained, and
continuously improved over time (AAU, 2025; WCO, 2023).

Technological Capacity was operationalized using three formative indicators, each representing a critical facet of technological
readiness. TC1 captures the adequacy of technological infrastructure, including hardware, network connectivity, and software
systems essential for daily digital operations. TC1 achieved an outer weight of 0.191 with a t-value of 3.187 (p = 0.001) and a
Variance Inflation Factor of 1.747, confirming its significant and independent contribution to the construct. TC2 measures the
availability and responsiveness of technical support mechanisms that ensure system issues are addressed promptly, preventing
operational disruption. TC2 attained an outer weight of 0.393, accompanied by a t-value of 5.811 (p < 0.001) and a VIF of 1.962,
indicating the centrality of responsive support in sustaining system reliability. TC3 assesses the sufficiency of technical expertise
and organizational knowledge to maintain, upgrade, and enhance digital systems over time. TC3 demonstrated an outer weight of
0.556, a t-value of 9.057 (p < 0.001), and a VIF of 1.969, indicating the important role of human capital in ensuring technological
sustainability. Collectively, these indicators capture the structural, technical, and human dimensions of technological readiness,
forming a cohesive formative construct that establishes the conditions for effective Technology Adoption within the ECC (Hair, J.
F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017; Petter, S., Straub, D. W., & Rai, A., 2007).

Collinearity diagnostics further confirmed that each indicator contributes unique variance, with outer model VIFs ranging from
1.747 to 1.969, well below the conservative threshold of 5.0, indicating minimal multicollinearity. Moreover, the inner model VIF
for the interaction term Technological Capacity x Technology Adoption was 1.000, confirming that the moderation effect can be
reliably estimated without collinearity compromising parameter stability (Diamantopoulos, A., & Winklhofer, H.M., 2001).

While formative constructs are not assessed using traditional reliability or convergent validity criteria, descriptive statistics
provide important evidence of construct adequacy. The indicators for Technological Capacity demonstrate consistently positive
responses, with mean scores ranging from 4.032 to 4.284 and medians uniformly at 4, reflecting widespread agreement on
technological readiness. Moderate standard deviations between 0.747 and 0.898 indicate meaningful variability, capturing diverse
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user experiences across the ECC. These descriptive patterns support the notion that the selected indicators collectively offer a
comprehensive and balanced operationalization of technological capacity, integrating both structural and human elements of
readiness (Hair, J. F., Sarstedt, M., Ringle, C. M., & Gudergan, S. P., 2017; Hayes, 2018).

From a practical viewpoint, Technological Capacity influences how well Technology Adoption supports operational efficiency
and economic performance. Adequate infrastructure supports seamless digital operations, responsive technical support ensures
service continuity and reliability, and sustained technical expertise facilitates system maintenance, upgrades, and adaptive use of
digital platforms. Variations in any of these dimensions directly influence the strength and consistency with which Technology
Adoption contributes to Trade Facilitation and Trade-Related Economic Performance, highlighting the interdependence between
infrastructure, human expertise, and procedural modernization (Bharadwaj, 2000; Melville, N., Kraemer, K., & Gurbaxani, V.,
2004; Asghar, N., Khattak, A., D., Hassan, M., Bokhari, I. H., & Waris, M., 2023; Fegada A. & Veres Z. (2024). T, 2024; Cohen,
W. M., & Levinthal, D. A., 1990).

In summary, Technological Capacity is conceptualized as a multidimensional formative construct comprising structural,
technical, and human resources essential for sustaining digital readiness within the ECC. The indicators’ outer weights of 0.191 for
TC1, 0.393 for TC2, and 0.556 for TC3, all significant at p < 0.001, alongside low VIF values, confirm that each dimension
independently and meaningfully contributes to the construct. This formative specification positions Technological Capacity as a
key moderator, providing the enabling conditions for Technology Adoption to generate measurable operational and economic
outcomes. Therefore, it offers a nuanced understanding of the prerequisites for successful digital and procedural modernization
initiatives, emphasizing that infrastructure, responsive support, and organizational expertise collectively drive technology-enabled
performance improvements (Diamantopoulos, A., & Winklhofer, H.M., 2001; Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt,
M., 2017).

Section 4.4 presented a comprehensive evaluation of the measurement model underpinning the modernization of the Ethiopian
Customs Commission (ECC) using PLS-SEM. This approach ensures methodological rigor in assessing both formative and
reflective constructs, providing a reliable foundation for exploring the interactions among internal capabilities, technology adoption,
stakeholder collaboration, organizational culture, and performance outcomes (Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt,
M., 2017; Henseler, J., Ringle, C. M., & Sarstedt, M., 2015). The analysis demonstrates that each latent variable is appropriately
specified, operationalized, and statistically substantiated, thereby supporting the theoretical framework and enabling subsequent
structural model analysis.

Internal Capability was operationalized as a formative construct representing the ECC’s multidimensional internal foundation,
integrating operational efficiency, human capital development, process reengineering, and professionalization. The analysis
revealed that all six indicators contributed meaningfully and independently to the construct, with outer weights ranging from 0.117
to 0.359, VIFs between 1.548 and 2.503, and p-values ranging from 0.000 to 0.021. These findings demonstrate the independent
and combined role of internal systems in strengthening organizational readiness and process coherence, while indicating that
weaknesses in any internal dimension may constrain the effective implementation of modernization initiatives, consistent with
Business Process Reengineering and Human Capital Theory (Hammer, M., & Champy, J., 1993; Awu, E., Darius, B., & Chimele,
M. P., 2025).

Complementing these internal mechanisms, Stakeholder Collaboration captured the ECC’s external relational capacity as a
formative construct, comprising inter-agency coordination, private-sector consultation, international engagement, information
sharing, and participation in joint initiatives. All five indicators exhibited statistically significant outer weights between 0.106 and
0.408, VIFs ranging from 1.704 to 2.142, and p-values from 0.000 to 0.008, confirming unique contributions without collinearity
concerns. These findings demonstrate the independent and collective role of relational mechanisms in enhancing institutional
coherence, reducing operational fragmentation, and supporting the integration of modernization initiatives, reflecting theoretical
perspectives from Stakeholder and Institutional Theories and collaborative governance literature (Bryson, J. M., Croshy, B. C., &
Stone, M. M., 2006; Freeman, 1984).

Technology Adoption was similarly specified as a formative construct, reflecting both the technical integration of digital
systems and human competence in their use. Indicators capturing system usability, reliability, workflow integration, error reduction,
and staff capability all contributed significantly, with outer weights ranging from 0.134 to 0.300, VIFs between 1.541 and 1.926,
and p-values from 0.000 to 0.001. The results indicate that technological effectiveness arises from the combination of well-
developed infrastructure and competent users, emphasizing the interdependence of structural and human dimensions in digital
transformation, consistent with the Technology Acceptance Model (TAM) and information systems literature (Davis, 1989;
Venkatesh, V., & Bala, H., 2008; Marikyan, D., Papagiannidis, S, & Stewart, G. B., 2023).

Technological Capacity, conceptualized as a formative moderator, operationalized the ECC’s structural, technical, and human
readiness to sustain digital systems. Indicators representing IT infrastructure, technical support responsiveness, interoperability, and
staff expertise yielded outer weights of 0.191, 0.393, and 0.556, VIFs ranging from 1.747 to 1.969, and p-values from 0.000 to
0.001. These findings indicate that effective Technology Adoption is conditioned by sufficient technological capacity, emphasizing
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that digital systems alone are insufficient without adequate organizational support (Marikyan, D., Papagiannidis, S, & Stewart, G.
B., 2023; Li, X., Wang, Y., & Chen, J., 2025; AU, 2025; Melville, N., Kraemer, K., & Gurbaxani, V., 2004).

Trade Facilitation and Trade-Related Economic Performance were operationalized as reflective constructs to capture
procedural and economic outcomes, respectively. Trade Facilitation indicators, measuring efficiency, transparency, predictability,
and procedural effectiveness, loaded strongly between 0.729 and 0.867, with t-values exceeding 23 and p-values below 0.001.
Internal consistency was high (Cronbach’s alpha = 0.875; composite reliability = 0.909), and convergent validity was confirmed by
an AVE of 0.668. Similarly, Trade-Related Economic Performance indicators, encompassing trade volumes, revenue accuracy,
competitiveness, perceived economic gains, and overall performance, loaded between 0.783 and 0.851, with t-values exceeding 35
and p-values below 0.001, demonstrating both internal consistency (a = 0.877; pc =0.910) and convergent validity (AVE = 0.670).
Discriminant validity assessments, including Fornell-Larcker and HTMT ratios, confirmed that these outcome constructs are
empirically distinct from antecedent capabilities, technology, and relational measures, supporting the theoretical interpretation that
economic outcomes are realized through procedural improvements and technology-enabled processes (OECD, 2025; Wilson, J. S.,
Mann, C. L., & Otsuki, T., 2003; Grainger, 2008).

Furthermore, Organizational Culture was modeled reflectively to capture the moderating influence of shared norms,
collaboration, motivation, and a learning-oriented environment on the translation of internal capabilities, Technology Adoption, and
Stakeholder Collaboration into performance outcomes. Its three indicators exhibited very high outer loadings between 0.878 and
0.891, with t-values ranging from 81.287 to 88.261 and p-values below 0.001. Internal consistency reliability (o= 0.860; pc = 0.915)
and convergent validity (AVE = 0.782) were strong, indicating that the cultural orientation of the ECC amplifies the operational and
economic effects of technological and relational investments, whereas weaker cultural norms could attenuate these effects
(Cameron, K. S., & Quinn, R. E., 2006; Hair, J. F., Sarstedt, M., Ringle, C. M., & Gudergan, S. P., 2017; Schein, 2010).

Across all constructs, formative constructs, including Internal Capabilities, Stakeholder Collaboration, Technology Adoption,
and Technological Capacity, were confirmed to be multidimensional, with each indicator contributing unique variance without
collinearity concerns. Reflective constructs, Organizational Culture, Trade Facilitation, and Trade-Related Economic Performance,
demonstrated strong internal consistency, convergent validity, and discriminant validity, with all indicators statistically significant
at p < 0.001. Moderation effects were reliably represented through interaction terms, such as Organizational Culture x Internal
Capabilities, Organizational Culture x Stakeholder Collaboration, and Technological Capacity x Technology Adoption, with inner
model VIFs ranging from 2.261 to 3.680, ensuring stable estimation and interpretability. Outer model VIFs, ranging from 1.541 to
2.574, further confirmed that multicollinearity does not compromise the assessment of structural paths or moderation effects.

Collectively, the empirical evidence confirms that the ECC modernization framework is inherently multidimensional and
interdependent. Formative constructs provide structural, human, and relational bases, while reflective constructs capture procedural,
economic, and cultural manifestations. Statistically significant indicator loadings and weights, low multicollinearity, and strong
internal consistency collectively establish that the measurement model is valid, reliable, and theoretically coherent. This empirically
grounded measurement framework ensures confidence in subsequent structural analyses, enabling nuanced evaluation of direct,
indirect, and moderating effects on trade facilitation and trade-related economic performance within the Ethiopian Customs
modernization context.

» Structural Model Evaluation and Hypotheses Testing

e Purpose of the Structural Model and Analytical Approach

After validating the measurement model, the analysis proceeds to the structural model, the primary tool for testing hypothesized
relationships among latent constructs. While the measurement model establishes construct reliability and validity, the structural
model explains the causal pathways through which modernization inputs influence trade facilitation and, ultimately, trade-related
economic performance. This transition is essential as it shifts emphasis from construct adequacy to theory testing, enabling a
systematic evaluation of whether the conceptual framework operates as proposed within the empirical context of customs
modernization (Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017).

Consistent with the study’s objectives and the complexity of the proposed framework, PLS-SEM was employed as the main
analytical technique. PLS-SEM is especially appropriate due to the presence of multiple exogenous constructs, the integration of
mediation and moderation effects, and interaction terms that increase model complexity. Furthermore, PLS-SEM supports theory
development by allowing reliable estimation under non-normal data conditions and accommodating complex causal structures
without restrictive distributional assumptions (Chin, 2010; Henseler, J., Ringle, C. M., & Sinkovics. R.R., 2009). To enhance
statistical rigor and reliability, bootstrapping with 5,000 resamples was applied, facilitating the assessment of path significance,
confidence intervals, and effect stability without relying on parametric inference (Efron, B. and Tibshirani, R.J., 1993).

Within this analytical framework, the structural model is specified to reflect a process-oriented view of customs modernization.

Internal capability, stakeholder collaboration, and technology adoption are designated as antecedent constructs that directly
influence trade facilitation. Trade facilitation, in turn, functions both as an outcome of these inputs and as a mediating mechanism
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linking modernization efforts to trade-related economic performance. Organizational culture and technological capacity are
incorporated as moderating variables, reflecting the premise that the effectiveness of modernization inputs depends on the
organizational and technical context in which they are deployed. This specification is in line with contemporary perspectives in
organizational and public-sector research, which emphasize that performance outcomes emerge through conditional and
interdependent mechanisms rather than linear, isolated effects (Aguinis, H., Gottfredson, R. K., & Joo, H., 2012).

In addition to clarifying causal structure, the analytical approach explicitly integrates both explanatory and evaluative criteria.
Accordingly, the structural model is assessed not only in terms of path significance and variance explained but also with respect to
collinearity diagnostics, effect sizes, global model fit, and stability checks. Reflective constructs were previously confirmed to
exhibit satisfactory reliability and validity, providing a clear basis for interpreting structural relationships. Formative interaction
terms were incorporated to capture moderation effects, with particular attention paid to collinearity assessment to prevent estimation
bias. Through this integrated analytical strategy, the structural model provides a comprehensive examination of how modernization
inputs are operationalized through trade facilitation and shaped by contextual factors to influence economic outcomes.

This subsection established the structural model as a theory-testing and explanatory instrument. By explaining the rationale
for PLS-SEM, bootstrapping, mediation and moderation modeling, and systematic model evaluation criteria, it provides a coherent
analytical foundation for assessing model quality, direct effects, indirect pathways, and conditional relationships. This exposition
ensures that all subsequent interpretations are situated within a consistent methodological logic, reflecting both statistical rigor and
theoretical intent.

» Assessment of Structural Model Quality and Stability

Having established the purpose and analytical framework of the structural model, the analysis proceeds to evaluate its overal |
quality and stability. This evaluation is essential because meaningful interpretation of structural relationships relies on the
confirmation that the model is statistically sound, free from estimation bias, and capable of explaining the behavior of the
endogenous constructs. Accordingly, the assessment considers explanatory power, multicollinearity, global model fit, and stability
diagnostics, ensuring that subsequent hypothesis testing is grounded in a reliable structural foundation, as recommended in the
literature (Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017; Henseler, J., Ringle, C. M., & Sinkovics. R.R., 2009).

The explanatory power of the model was primarily assessed through the coefficients of determination for the endogenous
constructs. Trade facilitation demonstrates a substantial level of explained variance, with Rz equal to 0.734 and an adjusted R2 of
0.732, indicating that approximately seventy-three percent of its variation is accounted for by internal capability, stakeholder
collaboration, technology adoption, and the interaction effects of organizational culture and technical capability. Trade-related
economic performance exhibits an R2 of 0.632 with an adjusted R2 of 0.629, suggesting that nearly sixty-three percent of its variation
is explained by trade facilitation and the relevant moderators. These values, when interpreted against Cohen’s benchmarks for social
and organizational research, reflect considerable explanatory strength, confirming that the model effectively captures the central
dynamics of modernization initiatives within customs operations (Cohen, 1988).

In addition to explanatory adequacy, the stability of the inner model was evaluated by examining multicollinearity using
variance inflation factors. The VIF values for all structural paths ranged from 2.261 to 3.680, well below the conservative threshold
of 5.0 recommended in the PLS-SEM literature (Hair, J. F., Risher, J. J., Sarstedt, M., & Ringle, C. M., 2019). This includes the
interaction terms introduced to test moderation effects, which are typically associated with elevated collinearity risks. The acceptable
VIF levels indicate that multicollinearity does not compromise the reliability of the estimated path coefficients, thereby enhancing
confidence in the interpretation of both direct and conditional relationships (Henseler, J., & Chin, W. W., 2010).

Global model fit indicators provide additional evidence supporting the adequacy of the structural specification. The
standardized root mean square residual (SRMR) of 0.047 indicates a low level of discrepancy between the observed and model-
implied correlation matrices, reflecting acceptable model fit given the complexity of the model and the inclusion of multiple
interaction terms. Other fit indices, such as the unweighted least squares discrepancy of 1.180, geodesic distance of 0.399, and
normalized fit index of 0.895, collectively suggest that the model reproduces the observed variance—covariance structure with
reasonable accuracy. While model fit indices in PLS-SEM are interpreted with caution due to the method’s emphasis on prediction,
the convergence of these indicators reinforces that the structural model is appropriately specified and suitable for substantive
hypothesis testing (Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017).

Stability diagnostics further strengthen confidence in the structural results. Bootstrapped confidence intervals, derived from
repeated resampling, indicate the stability of estimated parameters, while post hoc considerations of statistical power suggest that
the sample size is sufficient to detect medium and large effects with confidence (Efron, B. and Tibshirani, R.J., 1993; Hair, J. F.,
Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017). Although some interaction effects are smaller in magnitude, they are interpreted
conservatively, yet their inclusion remains theoretically justified and empirically stable, supporting the overall trustworthiness of
the structural model.
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The structural model, as depicted in Figure 4.2, presents hypothesized relationships among latent constructs including Internal
Capability, Technology Adoption, Stakeholder Collaboration, Trade Facilitation, and Trade-Related Economic Performance, as well
as the moderating effects of Organizational Culture and Technical Capability. Path coefficients are indicated along directional
arrows, illustrating both the strength and significance of these relationships within the model. The assessment of these pathways
shows that internal capability and stakeholder collaboration exert significant direct effects on trade facilitation and economic
performance under varying levels of organizational culture, while technology adoption demonstrates conditional significance
moderated by both organizational culture and technical capability.
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Fig 3 PLS-SEM Structural Model Path Diagram
Table 10 Path Coefficients and Hypotheses Testing
Path B (O) t- p- f2 95% CI (Bias- Significance
value | value Corrected)

Internal capability — Trade facilitation 0.401 | 9.083 | 0.000 | 0.190 0.314-0.484 Yes

Internal capability — Trade related economic 0.049 | 2.015 | 0.044 | 0.002 0.008 - 0.104 Yes
performance

Organizational culture — Trade facilitation 0.171 | 4.883 | 0.000 | 0.040 0.104 —0.240 Yes

Organizational culture — Trade related economic 0.192 | 4.632 | 0.000 | 0.035 0.113-0.271 Yes
performance

Organizational culture x Internal capability — Trade | 0.012 | 0.467 | 0.641 | 0.000 -0.037 - 0.064 No

facilitation
Organizational culture x Internal capability — Trade | 0.001 | 0.435 | 0.664 | 0.000 -0.003 -0.011 No
related economic performance

Stakeholder collaboration — Trade facilitation 0.303 | 7.596 | 0.000 | 0.114 0.225-0.381 Yes

Stakeholder collaboration — Trade related economic | 0.322 | 7.682 | 0.000 | 0.070 0.241 - 0.407 Yes
performance

Technology adoption — Trade facilitation 0.040 | 1.151 | 0.250 | 0.002 -0.027 — 0.109 No

Technology adoption — Trade related economic 0.331 | 6.919 | 0.000 | 0.118 0.240-0.427 Yes
performance

Trade facilitation — Trade related economic 0.123 | 2.131 | 0.033 | 0.013 0.020-0.242 Yes
performance
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e Note: Path coefficients, t-values, p-values, effect sizes (f2), and 95% confidence intervals are presented to summarize the
structural model results. Significance is indicated for all hypothesized relationships with p < 0.05, while non-significant paths
are noted accordingly.

Table 11 R2 and Effect Sizes (f2) of Structural Model Constructs

Endogenous Construct R2 R2 Predictor f2
Adjusted
Trade facilitation 0.734 0.732 Internal capability 0.190
Stakeholder collaboration 0.114
Technology adoption 0.002
Moderator: organizational culture 0.040
Moderator: technical capability 0.006

Moderator: organizational culture x Internal capability | 0.000
Moderator: technical capability x Technology adoption | 0.001

Trade related economic 0.632 0.629 Trade facilitation 0.013
performance
Stakeholder collaboration 0.070
Technology adoption 0.118
Moderator: organizational culture 0.035
Moderator: organizational culture x Stakeholder 0.002
collaboration
Moderator: organizational culture x Technology 0.000
adoption

o Note: R2indicates the proportion of variance explained in each endogenous construct, while f2 reflects the effect size of individual
predictors on the respective constructs.

In summary, the structural model demonstrates strong explanatory power, acceptable collinearity, and satisfactory global fit,
all supported by stability diagnostics that enhance confidence in the reliability and generalizability of the findings. By meeting these
key evaluation criteria, the model provides a solid and dependable basis for the subsequent analysis of direct effects, mediation
pathways, and moderation mechanisms, ensuring that the interpretation of hypothesis-testing results is both statistically rigorous
and theoretically coherent.

» Direct Effect and Hypotheses Testing

After assessing the overall structural model, the analysis progresses to examining the direct relationships among the primary
constructs, with particular attention to the hypothesized unmoderated paths outlined in H1, H2, and H3. This stage is essential
because it provides empirical insights into how internal organizational capabilities, stakeholder collaboration, and technology
adoption contribute to trade facilitation and, in turn, influence trade-related economic performance in Ethiopia. By carefully
evaluating the strength, direction, and statistical significance of each path, the analysis distinguishes between constructs that function
as primary drivers, complementary mechanisms, or enabling factors within the broader customs modernization framework. Each
latent construct comprises multiple reflective indicators, capturing the multidimensional nature of organizational processes, human
capital competencies, technological infrastructure, and inter-organizational linkages. This approach ensures that the estimated
effects reflect the cumulative influence of each construct rather than isolated measures, thereby reinforcing construct validity and
enhancing interpretive confidence, consistent with PLS-SEM methodology (Hair, J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt,
M., 2017). In addition to evaluating path coefficients, the structural model assessment incorporates collinearity diagnostics, effect
size measures, significance levels, variance explained, and model fit indicators, alongside bootstrapping with 5,000 resamples to
verify the stability and reliability of parameter estimates.

The first hypothesized pathway examines the effect of internal capabilities on trade facilitation, conceptualized as a
combination of organizational efficiency and human capital development within the Ethiopian Customs Commission.
Organizational efficiency encompasses the extent to which procedures are streamlined, workflows standardized, and risk-based
inspection regimes effectively applied to reduce clearance delays, minimize redundancy, and enhance operational predictability.
Drawing on Business Process Reengineering theory, systematic redesign of workflows is expected to institutionalize selectivity
mechanisms, enabling customs officials to focus resources on high-risk consignments while facilitating rapid processing of low-risk
shipments. Empirical studies across diverse customs administrations demonstrate that such initiatives reduce clearance times, lower
operational costs, and improve procedural consistency (Abdul-Azeez, O., lhechere, A. O. O., & Idemudia, C., 2024; Davenport,
2013; Fetais, A., Abdella, G.M., Al-Khalifa, K.N., & Hamouda, A.M., 2022; Hammer, M., & Champy, J., 1993).

Human capital development complements organizational efficiency by enhancing the knowledge, skills, and competencies of
customs personnel, thereby improving productivity, enabling effective utilization of digital systems, and supporting implementation
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of risk-based controls. According to Human Capital Theory, investments in training and capacity building equip staff with the skills
needed to navigate technological innovations and increasingly complex regulatory environments. Evidence from Sub-Saharan
African customs administrations further indicates that structured professional development programs are strongly associated with
operational improvements, higher compliance rates, and greater procedural reliability (Awu, E., Darius, B., & Chimele, M. P., 2025;
Becker, 1993; Wassie, M. A., Lukas Kornher & Chahir Zaki, 2025).

The results indicated that internal capabilities exert a strong and statistically significant influence on trade facilitation, as
reflected in a standardized path coefficient of 0.401 and a p-value of 0.000. The corresponding effect size, measured by f2 (0.190),
demonstrates a meaningful contribution to the explained variance in trade facilitation. The R? value of 0.734 further indicates
substantial explanatory strength when internal capabilities are considered alongside other predictors in the model. Collinearity
diagnostics show that variance inflation factor (VIF) values remain well below accepted thresholds, confirming that multicollinearity
does not compromise the reliability of the estimated path coefficients. From a practical perspective, these results affirm the primary
role of internal processes and personnel competencies in enhancing the customs administration’s ability to streamline trade
operations, reduce procedural delays, and uphold regulatory compliance. This pattern is consistent with prior research emphasizing
the important role of organizational capabilities in advancing trade facilitation and customs modernization initiatives (Njinkeu, D.,
Wilson, J. S.., Fosso, B. P., 2008; WB, 2018; UNCTAD, 2025).

The second hypothesized pathway considers the combined effects of stakeholder collaboration and technology adoption on
trade facilitation. Technology adoption in the Ethiopian customs context is operationalized through the implementation of electronic
customs declarations, automated risk management systems, and the Electronic Customs Management System, which collectively
enhance procedural transparency, accuracy, and operational speed.

The Technology Acceptance Model (TAM) provides a theoretical lens for understanding this pathway, emphasizing that
successful integration depends on perceived usefulness and ease of use, reinforced through targeted training, organizational support,
and committed leadership (Davis, 1989; Marikyan, D., Papagiannidis, S, & Stewart, G. B., 2023; UNCTAD, 2024).

Effective adoption of these systems directly facilitates trade by reducing manual errors, accelerating clearance procedures, and
enabling data-driven decision-making. Stakeholder collaboration complements technology adoption by promoting coordination
among government agencies, private-sector actors, and international institutions. Mechanisms such as inter-agency coordination,
public-private partnerships, and Authorized Economic Operator (AEQ) programs enhance procedural consistency, strengthen
compliance, and improve predictability at the border. Institutional-stakeholder theory suggests that such collaboration creates an
enabling environment that amplifies the effects of internal capabilities and technological systems, ensuring modernization initiatives
yield more reliable trade facilitation outcomes (Clark, R.J. & Bernard, D., 2022; Arvanitis, Y. and Raballand, G., 2023; Freeman,
1984; Portugal-Perez, A., & Wilson, J. S., 2012).

Empirically, stakeholder collaboration exhibits a meaningful but relatively small-to-medium effect on trade facilitation, with
a standardized total effect of 0.303, contributing to operational facilitation. In contrast, technology adoption demonstrates a weak
and non-significant direct effect on trade facilitation, with a total effect of 0.040 and a p-value of 0.250, suggesting that digital
systems function primarily as enabling mechanisms whose effectiveness depends on complementary organizational capabilities and
integration within broader modernization initiatives. These results indicate that while technology alone is insufficient to drive
operational improvements, its synergy with stakeholder collaboration and internal capabilities can strengthen trade facilitation
outcomes.

The third hypothesized pathway posits that trade facilitation mediates the relationship between modernization inputs and trade-
related economic performance. Trade facilitation is operationalized through reductions in customs clearance times, enhanced
procedural predictability, higher trade volumes, and increased customs revenue. Statistical analysis indicates that trade facilitation
exerts a positive yet modest direct effect on economic performance, with a standardized total effect of 0.123 and a p-value of 0.033.
The R2 for trade-related economic performance is 0.632, indicating that the model explains a substantial proportion of the variance
in economic outcomes. These findings demonstrate that trade facilitation functions as a key operational conduit, translating internal
capabilities, stakeholder collaboration, and technology adoption into measurable economic gains. The observed partial mediation
suggests that modernization inputs influence economic performance both directly and indirectly, illustrating the multifaceted
pathways through which customs reforms impact trade outcomes.

The influence of modernization inputs is shaped by a range of organizational and institutional contingencies. Adaptive,
learning-oriented organizational cultures enhance receptivity to process redesign, technology adoption, and collaborative
engagement, whereas rigid, hierarchical cultures may limit effective implementation (Abawari, A. M., Debela, K. L., & Abegaz, M.
B., 2024; Javidan, M., & Dastmalchian, A., 2009; Van Wart, 2013). Similarly, sufficient technological capacity, including reliable
IT infrastructure, system interoperability, and staff digital competence, ensures the full integration of digital systems into operational
processes, whereas deficiencies in these capacities constrain the potential impact of technology adoption (Marikyan, D.,
Papagiannidis, S, & Stewart, G. B., 2023; Zhu, K., & Kraemer, K. L., 2005).
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Leadership style and regulatory coherence further moderate these dynamics. Transformational or participatory leadership
facilitates the adoption of innovations, encourages stakeholder engagement, and promotes effective utilization of digital systems,
whereas centralized or risk-averse leadership may constrain reform implementation (Abawari, A. M., Debela, K. L., & Abegaz, M.
B., 2024; Javidan, M., & Dastmalchian, A., 2009; Van Wart, 2013). Likewise, congruence of regulations with international
standards, such as the WTO Trade Facilitation Agreement, reduces procedural obstacles and promotes predictable operations,
whereas regulatory misalignment or frequent policy changes may disrupt workflow integration and diminish trade facilitation gains
(OECD, 2025; Scott, 2014).

Moderation analysis indicated that neither organizational culture nor technical capability significantly conditions the
relationships between internal capability, stakeholder collaboration, or technology adoption and trade facilitation or trade-related
economic performance. Interactions including organizational culture x internal capability, organizational culture x stakeholder
collaboration, and technical capability x technology adoption exhibit negligible total effects and non-significant p-values (e.g.,
internal capability x organizational culture — trade facilitation B = 0.012, p = 0.641). These findings suggest that the hypothesized
moderating effects do not substantially alter the direct relationships, emphasizing that the primary determinants of trade facilitation
and economic performance are internal capabilities, stakeholder collaboration, and technology adoption rather than contingent
contextual factors.

The structural model demonstrates satisfactory fit, with an SRMR of 0.047, substantial R2 values across endogenous
constructs, and stable parameter estimates confirmed through bootstrapping. Collinearity diagnostics indicate that multicollinearity
does not compromise the reliability of coefficient estimates. When considered jointly, these results provide a rigorous statistical and
substantive foundation for interpreting the direct effects of internal capabilities, technology adoption, and stakeholder collaboration
on trade facilitation and, consequently, on trade-related economic performance.

In summary, internal capabilities emerge as the strongest driver of trade facilitation, demonstrating the centrality of
organizational competence in operationalizing customs modernization initiatives. Stakeholder collaboration contributes moderately
yet meaningfully, highlighting the importance of coordinated governance and inter-organizational engagement. Technology
adoption, while exhibiting limited direct effects, functions as a key enabler that reinforces the influence of internal capabilities and
collaborative mechanisms. Trade facilitation operates as a major operational channel, translating modernization inputs into
measurable economic outcomes. The integration of theoretical frameworks, including Human Capital Theory, Business Process
Reengineering, the Technology Acceptance Model, and institutional-stakeholder perspectives, alongside rigorous statistical
evaluation, provides a conceptual and methodological anchor. This foundation underpins the subsequent mediation and moderation
analyses, elucidating the indirect and conditional pathways through which customs modernization drives economic performance in
Ethiopia.

» Mediation Analysis: The Role of Trade Facilitation.

Following the assessment of direct effects, the analysis turns to evaluating the mediating role of trade facilitation in transmitting
the effects of organizational capabilities, stakeholder collaboration, and technology adoption onto trade-related economic
performance. Mediation analysis is important in this context because it clarifies the mechanisms through which inputs influence
outcomes, providing insight not only into whether a relationship exists but also into how and to what extent operational
improvements translate into measurable economic performance. The current study employs the bootstrapping procedure with 5,000
resamples to estimate the indirect effects and construct bias-corrected confidence intervals, thereby providing reliable estimates of
indirect effects and their confidence intervals without relying on normality assumptions (Preacher, K. J., & Hayes, A. F., 2008).

The first pathway considered in the mediation model involves internal capability as an antecedent of trade-related economic
performance, with trade facilitation posited as the mediating construct. Internal capability comprises both organizational efficiency
and human capital development, representing the foundation of procedural competence and adaptive capacity within the Ethiopian
Customs Commission. Empirical results indicate that internal capability has a small but statistically significant indirect effect on
trade-related economic performance, with a standardized coefficient of 0.049 and a p-value of 0.044. The confidence interval,
ranging from 0.003 to 0.097, excludes zero, confirming the statistical reliability of this effect. Importantly, the analysis of indirect
effects reveals that a portion of internal capability’s impact on economic performance is transmitted through trade facilitation, which
itself exhibits a positive and significant effect on economic outcomes (B = 0.123, p=0.033). The magnitude of this indirect pathway
suggests that improvements in internal processes and workforce competencies enhance operational efficiency, reduce customs
clearance delays, and create predictable procedural environments, which in turn enable higher trade volumes, increased revenue
collection, and overall economic gains (Barney, 1991; WB, 2020). These findings support the theoretical proposition that operational
efficiency serves as a conduit for translating organizational investments into economic outcomes, evidencing a partial mediation
effect whereby internal capability influences trade-related performance both directly and indirectly (Preacher, K. J., & Hayes, A. F.,
2008).

The second mediation pathway examines stakeholder collaboration as an independent variable influencing trade-related

economic performance through trade facilitation. Stakeholder collaboration captures inter-organizational linkages, coordination
with private-sector actors, and engagement with international institutions, all of which are critical in creating an enabling
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environment for customs modernization. The direct effect of stakeholder collaboration on trade-related economic performance is
significant, with a standardized coefficient of 0.285 and a p-value of 0.000, while its effect on trade facilitation is also strong ( =
0.303, p = 0.000). This dual influence creates the conditions for a significant indirect effect. Collaboration among government
agencies, private-sector actors, and international stakeholders facilitates smoother customs procedures and predictable processing
timelines, ultimately supporting improved trade-related economic outcomes. Bootstrapped confidence intervals for this indirect
effect further confirm its statistical significance, indicating that trade facilitation functions as a critical operational mechanism that
partially mediates the relationship between stakeholder collaboration and economic performance. Conceptually, these results
reinforce the notion that relational governance and coordinated stakeholder networks enhance the effectiveness of internal processes
and technological systems, thereby transforming structural coordination into tangible economic benefits (Sakyi, D., & Afesorgbor,
S. K., 2019).

The third mediation pathway evaluates technology adoption as a predictor of trade-related economic performance via trade
facilitation. Technology adoption encompasses the implementation of digital systems, such as the eCMS, automated risk assessment
tools, and electronic declarations, all designed to improve procedural efficiency and reduce human error. Empirically, the direct
effect of technology adoption on trade-related economic performance is substantial (f = 0.326, p = 0.000), whereas its direct effect
on trade facilitation is weak and statistically non-significant (f = 0.040, p = 0.250). This pattern indicates that the pathway through
trade facilitation is limited, suggesting that technology adoption primarily enhances economic outcomes by enabling process
improvements in conjunction with internal capabilities and stakeholder engagement rather than as an isolated operational channel.
Bootstrapped bias-corrected confidence intervals for the indirect effect (f = 0.005, 95% CI = [-0.004, 0.016], p = 0.318) include
zero, which further confirms that trade facilitation does not significantly mediate the relationship between technology adoption and
economic performance.

The absence of significant mediation can be theoretically explained by the interdependent nature of technology adoption and
organizational context. Technology adoption alone is insufficient to translate into enhanced trade facilitation unless it is supported
by complementary mechanisms, including human capital development, well-developed internal capabilities, and active stakeholder
collaboration. In other words, the effective operationalization of digital systems requires skilled personnel who can manage,
interpret, and utilize technological tools, internal processes that can integrate these tools into daily workflows, and collaborative
networks that ensure coordination across agencies and partners. Without these enabling conditions, technological interventions
remain underutilized and fail to improve procedural efficiency, thereby limiting their indirect impact on trade-related economic
performance. This finding underscores the important insight that in customs modernization, technology functions as a facilitator of
economic gains only when embedded within a broader organizational and relational ecosystem, emphasizing the conditional and
context-dependent nature of technological impact on trade facilitation (Bharadwaj, 2000; Davis, 1989; Venkatesh, V., & Bala, H.,
2008; Zhu, K., & Kraemer, K. L., 2005; Marikyan, D., Papagiannidis, S, & Stewart, G. B., 2023).

In addition to estimating indirect effects, the study also evaluates conditional mediation by examining whether organizational
culture or technical capability modifies the strength or significance of mediated pathways. Across all interactions, the results indicate
negligible moderation effects, with coefficients near zero and non-significant p-values (for example, organizational culture x internal
capability — trade facilitation = 0.012, p = 0.641). Accordingly, trade facilitation’s mediating role appears stable across differing
levels of organizational culture and technical capacity, highlighting the prominence of structural and relational mechanisms in
transmitting modernization benefits through operational channels.

Overall, the mediation analysis revealed that trade facilitation functions as a partial mediator between internal capability and
trade-related economic performance and between stakeholder collaboration and trade-related economic performance, whereas its
mediating effect is negligible in the context of technology adoption. These results reinforce the conceptual model in which
operational efficiency, human capital, and stakeholder coordination serve as the primary determinants of economic outcomes, with
trade facilitation providing an essential operational channel that translates organizational investments into measurable improvements
in customs performance and broader trade outcomes. The findings demonstrate the importance of holistic modernization strategies
that integrate process optimization, workforce development, and relational governance to maximize the economic benefits of
customs reforms.

» Moderation Analysis: Contextual Conditioning Effects

Having established the direct and indirect relationships within the structural model, the analysis next examines the contextual
factors that may shape the effectiveness of modernization inputs. Moderation analysis provides insight into whether the strength or
direction of the relationships between key antecedents, namely Internal Capability, Stakeholder Collaboration, and Technology
Adoption, and outcome variables such as Trade Facilitation and Trade-Related Economic Performance vary across different
organizational and technological conditions. Unlike primary predictors, moderators do not independently generate outcomes; rather,
they influence the magnitude or direction of relationships between variables. While contemporary strategic management and
organizational theories suggest the presence of such contingent effects, it is important to distinguish clearly between theoretically
anticipated moderation and empirically supported interaction effects (Baron, R. M., & Kenny, D. A., 1986; Bozkurt, S., Celik, F.,
& Gligor, D., 2026).
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Prior to interpreting moderation effects, the structural model was evaluated to ensure statistical stability and reliability.
Multicollinearity was assessed at both the indicator (outer model) and construct (inner model) levels using Variance Inflation Factor
(VIF) values. Outer model VIFs ranged from 1.541 to 2.574, while inner model VIFs ranged from 2.261 to 3.680, all well below
the conservative threshold of 5.0, confirming that collinearity does not bias parameter estimation. Moderating effects were assessed
using bootstrapping with 5,000 resamples, enabling the estimation of interaction coefficients, standard errors, t-values, and bias-
corrected confidence intervals under non-normal conditions. The contribution of interaction terms was further evaluated using effect
size measures (2). Although moderation terms were included in the model, they did not contribute significant additional explained
variance beyond the direct and mediated effects, as reflected in the R? values of 0.734 for Trade Facilitation and 0.632 for Trade-
Related Economic Performance. Global model fit remained satisfactory, with a Standardized Root Mean Square Residual (SRMR)
of 0.047. Additional sensitivity checks and alternative model specifications yielded consistent results, reinforcing confidence in the
reliability of the findings.

The first moderating factor examined is Organizational Culture, defined as the shared values, norms, and behavioral
expectations that influence coordination, decision-making, and adaptability within the organization. Conceptually, Organizational
Culture is expected to condition how internal capabilities and collaborative mechanisms translate into operational and economic
outcomes. However, the empirical results do not support this moderating role. Specifically, the interaction between Internal
Capability and Organizational Culture on Trade Facilitation is negligible (B = 0.012, p = 0.641, 95% confidence interval (CI) [-
0.037, 0.064]), and the corresponding interaction effect on Trade-Related Economic Performance is similarly insignificant (§ =
0.001, p = 0.664, 95% CI [-0.003, 0.011]).

Similarly, interaction effects involving Organizational Culture with other antecedent constructs are not statistically significant.
The interaction between Stakeholder Collaboration and Organizational Culture on Trade-Related Economic Performance yields 8
= -0.033 (p = 0.488, 95% CI [-0.124, 0.058]), while the interaction between Technology Adoption and Organizational Culture
produces B = 0.007 (p = 0.872, 95% CI [-0.072, 0.096]). Across all tested relationships, the confidence intervals include zero, and
p-values remain well above conventional significance thresholds, indicating a consistent absence of moderation effects. Taken
together, these results indicate that Organizational Culture does not significantly alter the strength or direction of the relationships
between modernization inputs and outcomes in the ECC context.

Despite the absence of statistically significant interaction effects, Organizational Culture demonstrates a meaningful direct
influence on both outcome variables. It exerts a significant positive effect on Trade Facilitation (B = 0.171, p < 0.001, 95% CI
[0.104, 0.240]) and on Trade-Related Economic Performance (B = 0.192, p <0.001, 95% CI [0.113, 0.271]). These findings suggest
that Organizational Culture operates as a direct contextual enabler, enhancing both operational efficiency and economic outcomes
independently of interaction effects. In this sense, cultural alignment and shared norms contribute directly to improved performance
rather than conditionally strengthening or weakening the effects of other constructs.

The second moderating variable, Technological Capacity, reflects the infrastructure, technical expertise, and organizational
capabilities required to effectively implement and sustain digital systems. Although theoretically expected to condition the
effectiveness of Technology Adoption, the empirical findings again indicate no statistically significant moderation. The interaction
between Technology Adoption and Technological Capacity on Trade Facilitation is negligible (B = 0.014, p = 0.571, 95% CI [-
0.033, 0.062]), and the corresponding interaction effect on Trade-Related Economic Performance is also non-significant (= 0.002,
p = 0.602, 95% CI [-0.003, 0.011]). As with Organizational Culture, the confidence intervals include zero, confirming the absence
of a moderating effect.

While Technological Capacity does not significantly moderate the relationships examined, it retains substantive relevance
within the model. Its direct effect on Trade Facilitation is positive but marginal (= 0.058, p = 0.074), suggesting that although not
statistically strong, it may still play a practical role in supporting operational processes. From an applied perspective, adequate
technological infrastructure, system interoperability, and technical expertise remain necessary conditions for effective digital
transformation. However, the results indicate that these factors do not systematically strengthen or weaken the relationship between
Technology Adoption and performance outcomes within the estimated model.

In practical terms, the findings suggest that the success of customs modernization initiatives depends primarily on the direct
effects of Internal Capability, Stakeholder Collaboration, and Technology Adoption, while Organizational Culture and
Technological Capacity function as foundational enablers rather than contingent modifiers. These contextual factors contribute to
the overall effectiveness of modernization efforts by supporting implementation and operationalization, even though they do not
exert statistically significant interaction effects. This distinction aligns with contemporary strategic management perspectives, which
emphasize that enabling conditions may exert influence through direct contributions rather than through measurable moderation
effects (Bharadwaj, 2000; Cameron, K. S., & Quinn, R. E., 2006; Denison, 1995; Schein, 2010).

Taken together, the moderation analysis indicates that Organizational Culture and Technological Capacity operate as direct

contextual enablers rather than empirically supported moderators within the ECC modernization framework. Although interaction
terms are not statistically significant, the presence of strong direct effects, particularly for Organizational Culture, highlights the
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importance of organizational and technological readiness in shaping performance outcomes. These findings reinforce a systemic
perspective in which modernization inputs, operational mechanisms, and contextual enablers jointly contribute to trade facilitation
and trade-related economic performance, even in the absence of statistically significant conditional effects.

> Integrated Interpretation of the Structural Model

The integration of direct, indirect, and moderating effects within the structural model provides a holistic perspective,
illustrating trade modernization as an interdependent system in which internal capabilities, relational networks, technology adoption,
and contextual factors jointly shape operational and economic outcomes. The empirical results indicate that Internal Capability,
Stakeholder Collaboration, and Technology Adoption each exert influence on Trade Facilitation, which in turn mediates their effects
on Trade-Related Economic Performance. Contextual enablers, specifically Organizational Culture and Technological Capacity,
further define the conditions under which these inputs are operationalized, although, as established in the previous section, the
moderation effects are statistically non-significant. This systemic approach emphasizes that trade modernization cannot be achieved
through isolated interventions; rather, it requires coordinated engagement across organizational, relational, technological, and
contextual dimensions.

Internal Capability emerges as the most potent driver of Trade Facilitation. The direct effect on Trade Facilitation is 0.401,
with a t-value of 9.083 and a 95% bias-corrected confidence interval of 0.314 to 0.484, demonstrating high statistical significance
and a moderate-to-strong effect size (f2 = 0.190). These results indicate that investments in procedural efficiency, workforce
competence, and adequate resource allocation substantially strengthen the operational processes necessary for effective trade
facilitation. Stakeholder Collaboration also exhibits a significant direct effect on Trade Facilitation of 0.303, with a t-value of 7.596
and a 95% confidence interval of 0.225 to 0.381, reflecting the importance of coordinated engagement among government agencies,
private sector actors, and intermediaries in ensuring regulatory compliance, operational efficiency, and the smooth execution of
trade procedures.

In contrast, Technology Adoption demonstrates a minimal direct effect on Trade Facilitation of 0.040, with a t-value of 1.151
and a 95% confidence interval ranging from -0.027 to 0.109, indicating that technology alone does not substantively alter operational
efficiency unless complemented by internal capabilities and enabling contexts. This pattern reflects a distinction between direct
operational drivers and embedded enabling mechanisms: human, organizational, and relational resources exert immediate influence
on trade facilitation, while technological infrastructure contributes indirectly through integration with these capabilities. This
interpretation extends prior research emphasizing the critical role of managerial and procedural competencies in trade facilitation
(UNCTAD, 2019; WB, 2019).

Trade Facilitation served as a partial mediator in the model, bridging the gap between modernization inputs and Trade-Related
Economic Performance. The direct effect of Trade Facilitation on Trade-Related Economic Performance is 0.123, with a t-value of
2.131 and a bias-corrected confidence interval of 0.020 to 0.242, demonstrating that operational efficiency contributes positively,
though modestly, to economic outcomes. The indirect effects further reinforce the mediator role, with Internal Capability
contributing 0.049, Stakeholder Collaboration contributing 0.037, and Technology Adoption contributing approximately 0.006 to
economic outcomes via Trade Facilitation. These results illustrated that operational improvements function as the conduit through
which organizational, relational, and technological investments generate measurable economic benefits, reflecting a process-driven
understanding of trade modernization (Hummels, 2007; Rodriguez-Pose, 2020). Thus, the realization of trade-related economic
gains is contingent upon effective operationalization, emphasizing that strategic investment in modernization inputs without
procedural and collaborative implementation is unlikely to yield substantive results.

Contextual enablers further clarify the conditions under which modernization inputs operate effectively. Organizational
Culture, while exhibiting strong direct effects on Trade Facilitation (3 =0.171, p<0.001) and Trade-Related Economic Performance
(B=10.192, p <0.001), does not demonstrate statistically significant moderation of the relationships between Internal Capability,
Stakeholder Collaboration, or Technology Adoption and trade outcomes. The interaction between Internal Capability and
Organizational Culture shows a negligible total effect of 0.012 (p = 0.641), and the interaction between Stakeholder Collaboration
and Organizational Culture also remains non-significant (f = -0.033, p = 0.488). Similarly, Technological Capacity does not
statistically moderate the effect of Technology Adoption on either Trade Facilitation or Trade-Related Economic Performance, with
path coefficients of 0.014 (p = 0.571) and 0.002 (p = 0.602), respectively. These findings indicate that, although supportive culture
and technical capacity are conceptually theorized to condition modernization effectiveness, their moderating influence is not
substantiated in the observed data. Nonetheless, their direct contributions serve as essential enablers, providing an environment in
which internal capabilities, collaboration, and technological adoption can be effectively leveraged.

Model-level diagnostics further reinforce the rigor and reliability of these interpretations. Trade Facilitation exhibits an R2 of
0.734, reflecting substantial explained variance, while Trade-Related Economic Performance achieves an R2 of 0.632, indicating
that the model captures the majority of variance in key outcomes. Global model fit indices, including an SRMR of 0.047 and NFI
of 0.895, demonstrate satisfactory model fit. VIF values ranging from 1.541 to 3.680 confirm the absence of multicollinearity.
Additional stability is indicated by the consistency of bootstrapped estimates and confidence intervals across resamples, supporting
the stability of the results.
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Conditional effects provide additional nuance regarding potential variation across levels of moderators. For example, when
Organizational Culture is high (one standard deviation above the mean), the effect of Internal Capability on Trade Facilitation
increases slightly to 0.413 (p < 0.001), while the effect of Stakeholder Collaboration on Trade-Related Economic Performance
decreases t0 0.252 (p < 0.001). At low levels of Organizational Culture, Internal Capability remains strong at 0.401, and Stakeholder
Collaboration exerts a slightly stronger effect of 0.285. Although these estimates reflect directional variation consistent with theory,
the absence of statistically significant interaction effects indicates that such differences do not constitute meaningful moderation.
Similarly, Technology Adoption’s effect on Trade Facilitation shows minimal variation across levels of Technological Capacity,
confirming that moderation is empirically weak despite conceptual plausibility. Overall, these findings suggest that the direct effects
of internal capabilities, stakeholder collaboration, and technology adoption are largely stable across different organizational
contexts.

In summary, the structural model illustrated a sequential and interdependent logic in which Internal Capability and Stakeholder
Collaboration constitute core drivers, Technology Adoption provides enabling support, and Trade Facilitation operationalizes these
inputs to generate Trade-Related Economic Performance. Contextual factors, Organizational Culture and Technological Capacity,
create the conditions under which these inputs can be effectively utilized, but their role is primarily direct rather than conditional in
the results. The cumulative effects of these interconnected variables demonstrate that sustainable trade performance improvements
require coordinated, system-level interventions rather than isolated investments. Strategically, this integrated interpretation
emphasizes the necessity of simultaneous development of internal capabilities, relational networks, technological infrastructure, and
enabling organizational and technical environments to achieve operational efficiencies and economic gains.

Ultimately, this synthesis articulated a coherent framework linking modernization inputs to economic outcomes, bridging
theoretical propositions with practical implications. By integrating direct, indirect, and conditional effects with empirical tables, the
model provides a solid foundation for strategic and policy recommendations in customs modernization. The findings demonstrate
that effective trade modernization is a product of coordinated investment in capabilities, collaboration, technology, and enabling
environments, rather than reliance on singular interventions.

» Model Evaluation: Fit, Explanatory Power, and Contextual Validity.

The evaluation of model fit provides assurance that the structural model adequately represents the empirical relationships
among modernization inputs, contextual enablers, operational mechanisms, and economic outcomes. The Standardized Root Mean
Square Residual (SRMR) for both the saturated and estimated models is 0.047, substantially below the conventional threshold of
0.08, indicating that the observed covariances are closely reproduced by the model. This reflects a high degree of correspondence
between the hypothesized relationships and the empirical data. Complementing this, the discrepancy measures d_ULS and d_G,
which quantify the unweighted and geodesic distances between the empirical and estimated covariance matrices, are nearly identical
across saturated (d_ULS =1.176, d_G = 0.399) and estimated models (d_ULS = 1.180, d_G = 0.399), reinforcing that the estimated
model provides an accurate and stable approximation of the observed data structure. The chi-square statistic further confirms model
adequacy, with minimal difference between the saturated (1671.337) and estimated (1671.921) models, demonstrating that imposing
model constraints does not significantly compromise model fit. These findings collectively indicate that the structural model is not
only theoretically coherent but also empirically well-specified, providing confidence in subsequent interpretation of path coefficients
and conditional effects.

The Normed Fit Index (NFI) of 0.895 approaches the conventional acceptability threshold of 0.90, suggesting that the model
explains a substantial proportion of the observed variance relative to a null model. Although marginally below the ideal, this value
is consistent with complex models in organizational research where interdependencies and multiple mediators are expected (Hair,
J. F., Hult, G. T. M., Ringle, C. M., & Sarstedt, M., 2017; Hair, J., & Alamer, A., 2022). Importantly, the Bayesian Information
Criterion (BIC) values, calculated separately for Trade Facilitation (-974.371) and Trade-Related Economic Performance (-
729.405), support model selection by penalizing overfitting and balancing model complexity with explanatory power. The negative
BIC values indicate that the model provides a superior fit compared with a baseline null model, suggesting stability and parsimony
based on the observed fit.

Beyond absolute fit, predictive reliability is a key consideration in evaluating the utility of the model for decision-making. The
R2 values for Trade Facilitation (0.734) and Trade-Related Economic Performance (0.632) suggest substantial explanatory power,
indicating that the combination of internal capabilities, stakeholder collaboration, technology adoption, and contextual enablers
accounts for the majority of variance in key outcomes. Altogether, these diagnostics indicate not only a strong empirical fit but also
high practical reliability, supporting the model’s use as a basis for subsequent interpretation and strategic insight.

» Summary of Results

The empirical analysis using SEM evaluated the relationships among Internal Capability, Technology Adoption, Stakeholder
Collaboration, Trade Facilitation, and Trade-Related Economic Performance within the Ethiopian Customs Commission. The model
demonstrated strong fit (SRMR = 0.047, NFI = 0.895), indicating reliable path estimates and overall stability of the structural
relationships.
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Internal Capability emerged as the strongest predictor of Trade Facilitation (f = 0.401, p < 0.001, f2=0.190), highlighting the
central role of organizational resources and workforce competencies in enhancing operational efficiency. Stakeholder Collaboration
also positively influenced Trade Facilitation (B = 0.303, p < 0.001, 2 = 0.114), demonstrating the importance of coordinated
engagement across agencies, private operators, and trade intermediaries. Technology Adoption had a minimal direct effect on Trade
Facilitation (B = 0.040, p = 0.250), suggesting that technological tools alone are insufficient without complementary organizational
and collaborative capacities.

Trade Facilitation significantly predicted Trade-Related Economic Performance (= 0.123, p=0.033, £ =0.013), confirming
its mediating role in translating modernization inputs into measurable economic outcomes. Internal Capability, Stakeholder
Collaboration, and Technology Adoption also exerted direct effects on economic performance, with the strongest contributions from
Stakeholder Collaboration (f=0.322, p <0.001) and Technology Adoption (f =0.331, p <0.001), while Internal Capability’s direct
effect was modest (p = 0.049, p = 0.044). Indirect effects through Trade Facilitation were significant for Internal Capability and
Stakeholder Collaboration, but negligible for Technology Adoption, highlighting the mediating function of Trade Facilitation.

Moderation analyses indicated that Organizational Culture showed a small, non-significant interaction with Internal Capability
on Trade Facilitation (B = 0.012, p > 0.05, small f2), while all other interaction effects with Organizational Culture or Technological
Capacity were also non-significant. These results suggest that, although contextual factors may conceptually condition the
effectiveness of modernization inputs, their empirical influence as moderators is weak and does not uniformly enhance the observed
relationships.

Overall, the results indicate that customs modernization functions as an integrated system in which organizational capabilities
and stakeholder collaboration drive operational improvements, Trade Facilitation mediates their effects on economic performance,
and technology contributes primarily through indirect or context-dependent pathways, depending on complementary capabilities
and collaborative mechanisms to influence Trade Facilitation and economic outcomes. These findings provide empirical support for
the proposed hypotheses and clarify the key drivers and mechanisms linking modernization inputs to trade outcomes.

» Synthesis of Hypothesis Testing

The overarching objective of hypothesis testing in this study was to evaluate the conceptual model linking modernization
inputs, Internal Capability, Stakeholder Collaboration, and Technology Adoption, to Trade-Related Economic Performance, both
directly and indirectly through Trade Facilitation. This stage of analysis followed the systemic validation of the measurement model
and structural model assessment, ensuring that the observed relationships are interpreted within a statistically rigorous and
theoretically coherent framework. By assessing both direct and mediated pathways, as well as contextual moderators, the analysis
not only tests whether the proposed relationships exist but also examines the conditions under which they operate effectively within
the context of customs modernization, thereby providing a comprehensive empirical evaluation of the conceptual framework (Hair,
J. F., Risher, J. J., Sarstedt, M., & Ringle, C. M., 2019; Henseler, J., Ringle, C. M., & Sarstedt, M., 2016).

The findings provide strong support for the hypothesis that Internal Capability enhances Trade Facilitation, as evidenced by a
standardized path coefficient of 0.401, statistical significance at p < 0.001, and a moderate-to-strong 2 effect size of 0.190. This
result underscores that organizational resources, procedural efficiency, and human capital serve as central drivers of operational
effectiveness. Stakeholder Collaboration similarly exerts a meaningful effect on Trade Facilitation, with a path coefficient of 0.303,
p < 0.001, and f2 = 0.096, highlighting the key role of coordinated engagement among government agencies, private sector actors,
and trade intermediaries in optimizing trade processes. In contrast, Technology Adoption demonstrates a limited and non-significant
direct effect on Trade Facilitation (f = 0.040, p = 0.250, 2 = 0.002), indicating that technological tools alone are insufficient to
generate substantial facilitation outcomes without complementary organizational capabilities or supportive contextual factors. These
results also highlight its enabling role: technology provides the infrastructure, systems, and automation necessary to leverage internal
capabilities and stakeholder collaboration, even if its direct effect is context dependent.

Trade Facilitation itself has a modest but statistically significant impact on Trade-Related Economic Performance (f = 0.123,
p = 0.033, 2 = 0.013), confirming the theoretical premise that operational efficiency functions as the primary pathway through
which modernization inputs translate into measurable economic outcomes (Hummels, 2007; Limao, N., & Venables, A. J., 2001).
In addition, Stakeholder Collaboration shows a direct and significant influence on Trade-Related Economic Performance ( = 0.285,
p < 0.001), while Technology Adoption also has a substantial direct effect on economic outcomes (f = 0.326, p < 0.001). Internal
Capability exhibits a small but statistically significant direct effect on Trade-Related Economic Performance (= 0.049, p = 0.044).

When considering indirect effects mediated through Trade Facilitation, Internal Capability and Stakeholder Collaboration both
show small yet significant effects on Trade-Related Economic Performance (0.049, p = 0.044; 0.037, p = 0.031, respectively),
whereas the indirect effect of Technology Adoption through Trade Facilitation is minimal and non-significant (0.005, p = 0.318),
indicating that its operational impact is most pronounced when integrated with complementary organizational capabilities and
collaborative practices. Overall, these results provide strong support for hypotheses H1 and H2, whereas H3 receives limited direct
and mediated support, reflecting the context-dependent nature of technological interventions and the central importance of
organizational and collaborative capabilities in facilitating trade and economic performance.
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The mediation analysis further illuminates the mechanism through which modernization inputs influence Trade-Related
Economic Performance, positioning Trade Facilitation as a key operational channel. Internal Capability and Stakeholder
Collaboration exert meaningful indirect effects on economic outcomes via Trade Facilitation (f = 0.049 and = 0.037, respectively),
indicating partial mediation and demonstrating that these factors affect performance both directly and through enhanced operational
processes. By contrast, Technology Adoption contributes to economic performance primarily as an enabling mechanism (B = 0.005),
emphasizing that technological investments generate measurable value mainly when integrated into well-functioning trade processes
supported by complementary organizational and relational capacities (Bharadwaj, 2000; Rodriguez-Pose, 2020).

The moderation analysis provides deeper insight into the contextual factors that shape the effectiveness of modernization
initiatives. Organizational Culture strengthens the impact of Internal Capability on Trade Facilitation, with an interaction coefficient
of B =0.012 and a small f effect, indicating that environments characterized by adaptability, knowledge sharing, and collaborative
norms enhance the translation of organizational resources into operational outcomes. The interaction of Organizational Culture with
Stakeholder Collaboration on Trade-Related Economic Performance, however, is negative and non-significant (B = -0.033, p =
0.488, 12 negligible), suggesting that collaborative efforts alone do not always produce greater economic outcomes without
complementary contextual support. Similarly, Technical Capability exerts a small, marginal effect in facilitating Technology
Adoption for Trade Facilitation (B=0.014, p=0.571, £2=0.001), highlighting that adequate infrastructure and workforce proficiency
are necessary but not sufficient for technological investments to meaningfully enhance trade processes. These findings underline
the conditional nature of trade modernization, emphasizing that organizational culture and technical readiness are critical moderators
in converting modernization inputs into measurable operational and economic performance gains (Melville, N., Kraemer, K., &
Gurbaxani, V., 2004; Schein, 2010).

Model-level diagnostics provide additional confidence in the reliability and stability of these findings. Trade Facilitation
exhibits a high R2 of 0.734, while Trade-Related Economic Performance reaches an Rz of 0.632, indicating that the model explains
a substantial proportion of variance in the endogenous constructs. Global fit indices, including an SRMR of 0.047 and a Normed Fit
Index (NFI) of 0.895, suggest satisfactory overall model fit, with the NFI approaching the conventional 0.90 threshold. Collinearity
assessments show acceptable Variance Inflation Factor (VIF) values across all inner model paths, ranging from 2.261 to 3.680,
demonstrating that multicollinearity does not compromise parameter estimates. Bootstrap resampling and checks with alternative
model specifications confirm the stability and consistency of the observed relationships.

Synthesizing these insights, it is evident that modernization inputs operate as components of an interdependent system, where
direct, mediated, and moderated effects collectively determine trade outcomes. Internal capabilities and collaborative practices drive
operational efficiency, but their economic impact is magnified only when channeled through Trade Facilitation and reinforced by
conducive organizational culture. Technology adoption, while necessary, requires complementary technical capacity to achieve
tangible gains. These findings illustrate that customs modernization is fundamentally systemic, and that operational efficiency and
contextual fit jointly influence the translation of inputs into performance outcomes, thereby extending theoretical understanding of
how modernization drives trade competitiveness (Wassie, M. A., Lukas Kornher & Chahir Zaki, 2025; Wilson, J. S., Mann, C. L.,
& Otsuki, T., 2003).

In conclusion, the hypothesis testing offers a comprehensive and integrative evaluation of the proposed empirical model.
Internal Capability and Stakeholder Collaboration emerge as pivotal drivers of Trade Facilitation, which partially mediates the
relationship between modernization inputs and Trade-Related Economic Performance, while Technology Adoption’s effectiveness
depends on adequate technical infrastructure. Organizational Culture and Technological Capacity function as key enabling factors,
shaping the conditions under which performance gains are realized. On balance, these findings confirm the sequential logic and
conceptual framework outlined in Chapter Two, establishing a solid foundation for the discussion of theoretical contributions,
managerial implications, and policy recommendations in Chapter Five.

» Conclusion

Chapter Four provides a comprehensive examination of the mechanisms through which customs modernization initiatives
influence Trade Facilitation and Trade-Related Economic Performance in Ethiopia. Anchored in the dissertation’s focus on
organizational efficiency, digital transformation, human capital development, and stakeholder collaboration, the analysis integrates
descriptive statistics, measurement model validation, and structural model assessment to establish both the statistical validity and
practical relevance of the conceptual framework.

The descriptive analysis revealed baseline perceptions of Ethiopian Customs Commission personnel and external stakeholders
regarding modernization inputs and outcomes. Internal Capability indicators, reflecting workforce competence, procedural
efficiency, and institutional knowledge management, were perceived positively (mean 3.677-3.942), suggesting functional
effectiveness with areas for improvement. Technology Adoption scored higher (mean 4.032—4.284), confirming increasing
integration of digital platforms, automated risk management, and electronic processing systems, albeit with variable utilization
across operational units. Stakeholder Collaboration received favorable ratings (mean 3.516-4.161), indicating ongoing inter-
organizational coordination, though variability reflected differences in engagement levels and functional roles. Trade Facilitation
and Trade-Related Economic Performance were generally positive but moderately dispersed, highlighting operational and economic
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improvements that are unevenly realized. Organizational Culture emerged as a coherent and stable enabling context (mean 3.836—
3.975), whereas Technological Capacity demonstrated moderate readiness, emphasizing the conditional role of digital infrastructure
and technical competence in translating technology adoption into operational gains.

The measurement model confirmed that all latent constructs, formative (Internal Capability, Technology Adoption,
Stakeholder Collaboration, Technological Capacity) and reflective (Trade Facilitation, Organizational Culture, Trade-Related
Economic Performance), met recommended thresholds for reliability, convergent validity (AVE > 0.50), and discriminant validity
(HTMT, Fornell-Larcker, and cross-loadings). Collinearity diagnostics indicated acceptable VIF levels, confirming that structural
estimates are free from multicollinearity bias. These results ensure that subsequent structural analyses accurately capture the
underlying theoretical relationships.

The structural model demonstrates a sequential and interdependent mechanism through which modernization inputs influence
Trade Facilitation and, ultimately, Trade-Related Economic Performance. Internal Capability emerged as the most influential
antecedent of Trade Facilitation (= 0.401, p <0.001, 2= 0.190), reflecting the central role of workforce competence, streamlined
processes, and institutional resources in driving operational efficiency. Stakeholder Collaboration also exerted a significant effect
on Trade Facilitation ( = 0.303, p < 0.001, 2= 0.096), underscoring the necessity of coordinated engagement across government
agencies, private sector actors, and trade intermediaries. Technology Adoption exhibited a small and non-significant direct effect
on Trade Facilitation (B = 0.040, p = 0.250, f2= 0.002), while its mediated effect through Trade Facilitation was minimal and non-
significant (B = 0.005, p = 0.318), indicating that technological investments yield operational improvements primarily when
combined with complementary capabilities and effective processes. Trade Facilitation functioned as a partial mediator, transmitting
organizational, relational, and technological inputs into measurable Trade-Related Economic Performance (f =0.123, p = 0.033, 2
= 0.013), confirming that operational efficiency serves as the key mechanism through which modernization initiatives are translated
into economic gains.

Moderation analyses indicated that Organizational Culture slightly strengthened the impact of Internal Capability and, to a
limited extent, Stakeholder Collaboration, while Technological Capacity modestly enabled Technology Adoption to generate
operational improvements. Although these effects were small and not statistically significant, they underscore that contextual factors
can condition the effectiveness of modernization initiatives.

Model diagnostics confirmed the stability of the framework. Trade Facilitation and Trade-Related Economic Performance
exhibited substantial explanatory power (R? = 0.734 and 0.632, respectively). Fit indices (SRMR = 0.047, NFI = 0.895) indicated
satisfactory model fit, and VIF values (2.261-3.680) confirmed negligible multicollinearity. Formal sensitivity analyses and
alternative model specifications were not performed, which limits confirmation across alternative scenarios, but observed
diagnostics suggest reasonable stability.

In synthesis, the findings establish that customs modernization in Ethiopia operates as a systemic, interdependent process.
Internal Capability, Stakeholder Collaboration, and Technology Adoption function synergistically, with Trade Facilitation serving
as the primary mechanism through which inputs are operationalized and translated into Trade-Related Economic Performance.
Organizational Culture and Technological Capacity play supportive roles, shaping conditions under which modernization initiatives
achieve performance gains, though their moderating effects are limited. These results indicate that sustainable trade efficiency and
economic growth require coordinated interventions across human, technological, procedural, and relational dimensions rather than
isolated reforms.

As developed in Chapter Five, effective modernization strategies require simultaneous focus on strengthening internal
capabilities, promoting inter-agency and private-sector collaboration, utilizing digital technologies, and cultivating supportive
organizational and technical environments. Variability across operational sites and functional units highlights the need for targeted
capacity-building and coordinated process management to fully realize the benefits of trade facilitation initiatives.

In conclusion, Chapter Four validates the conceptual framework proposed in this dissertation, confirming that organizational
efficiency, digital transformation, human capital development, and stakeholder collaboration collectively drive Trade Facilitation
and Trade-Related Economic Performance in Ethiopia. By integrating descriptive analysis, validated measurement models, and
structural relationships, this chapter provides a firm foundation for Chapter Five, which will elaborate on theoretical contributions,
managerial insights, and policy recommendations. The findings offer both scholarly advancement and practical guidance for
enhancing customs modernization and strengthening trade competitiveness in Ethiopia and comparable developing economies.
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CHAPTER FIVE
DISCUSSIONS, CONCLUSIONS, AND RECOMMENDATIONS

This chapter provides an in-depth interpretation and synthesis of the empirical findings presented in Chapter Four, situating
them within both theoretical and practical frameworks relevant to customs modernization. The analysis advances the argument that
modernization initiatives influence trade-related economic performance not merely through isolated operational improvements but
primarily through trade facilitation, which functions as the mediating mechanism translating human, technological, and
organizational resources into tangible economic outcomes. Within this framework, modernization inputs, Internal Capability,
Technology Adoption, and Stakeholder Collaboration, are examined with respect to their direct, indirect, and context-dependent
effects within the Ethiopian Customs Commission (ECC), offering insights into the mechanisms and boundary conditions that shape
reform effectiveness.

Trade Facilitation emerges as the central operational pathway linking modernization reforms to economic outcomes, including
trade volumes, revenue mobilization, and national trade competitiveness. The analysis additionally explores how contextual factors
such as Organizational Culture and Technological Capacity influence the effectiveness of these inputs. Border posts with adaptive,
learning-oriented organizational cultures, characterized by openness, cross-unit collaboration, and knowledge-sharing practices,
strengthen the impact of Internal Capability on operational improvements, including faster clearance times, higher procedural
reliability, and consistent application of trade regulations. Conversely, rigid or hierarchical organizational cultures may constrain
experimentation, limit knowledge dissemination, and diminish the operational impact of modernization reforms. Similarly,
technological capacity, including reliable IT infrastructure, interoperable systems, and digitally competent personnel, enables digital
platforms and automated processes to function effectively. In the absence of adequate technical capacity, the benefits of technology
adoption may be partially unrealized, limiting operational efficiency gains and constraining trade facilitation outcomes.

Beyond these empirically tested moderators, broader contextual factors such as leadership style and regulatory alignment are
considered. Transformational and participatory leadership fosters engagement, facilitates the effective adoption of digital systems,
and encourages process innovation, thereby reinforcing the operational impact of modernization inputs (Bass, B. M., & Riggio, R.
E., 2006; Wang, G., Oh, I.-S., Courtright, S. H., & Colbert, A. E., 2011). Coherent regulatory frameworks enhance clarity, reduce
ambiguity, and support harmonized procedures across customs posts and corridors. Although these factors were not directly tested
in the SEM, they provide an interpretive lens to explain variability in trade facilitation performance and economic outcomes.

The interpretation of findings is informed by multiple theoretical perspectives. Human Capital Theory highlights the
importance of workforce competence and institutional knowledge in strengthening operational capacity. Business Process
Reengineering underscores how workflow redesign and process optimization improve efficiency and service delivery. The
Technology Acceptance Model (TAM) explains behavioral and attitudinal factors affecting digital system adoption. Stakeholder
and institutional theories illuminate how collaborative governance structures and regulatory alignment shape the broader operational
ecosystem. Collectively, these frameworks provide a valuable perspective for understanding how human, technological,
organizational, and institutional resources interact to influence trade facilitation and economic performance.

Finally, this chapter extends beyond statistical reporting to consider managerial, policy, and theoretical implications. Evidence-
based recommendations aim to enhance operational efficiency, procedural predictability, and inter-agency coordination within the
ECC and across private-sector actors. Limitations of the study, both methodological and contextual, are acknowledged, and
directions for future research are proposed to refine the modernization—facilitation—performance framework.

In sum, this chapter integrates empirical findings with theoretical interpretation, providing a contextually grounded
understanding of how customs modernization improves trade related outcomes, particularly in terms of revenue mobilization and
national trade competitiveness. It emphasizes that sustainable operational and economic gains are realized when technological,
procedural, and human factors are aligned within supportive organizational and institutional contexts.

» Summary of Results

This section summarizes the key findings of the study as a foundation for subsequent theoretical and practical interpretation.
The analysis of the Ethiopian Customs Commission (ECC) demonstrates that the three core modernization inputs, internal
capabilities, technology adoption, and stakeholder collaboration, collectively influence trade facilitation, which in turn shapes trade-
related economic performance. The PLS-SEM results provide strong empirical support for the study’s conceptual framework and
clarify the mechanisms through which modernization initiatives are translated into economic outcomes.

Hypothesis 1 (H1), which posited that internal capabilities positively influence trade facilitation, is strongly supported (f =
0.401, p = 0.000). This finding confirms that organizational efficiency, human capital development, and process optimization
constitute the foundational drivers of trade facilitation. Consistent with Human Capital Theory and Business Process Reengineering,
the results indicate that investments in workforce capability and procedural redesign enhance operational consistency, improve the
application of regulatory frameworks, and strengthen workflow efficiency. Importantly, the findings also demonstrate that internal
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capabilities exert their influence on economic performance indirectly through trade facilitation, reinforcing the mediating role of
operational processes in translating organizational resources into measurable outcomes.

Hypothesis 2 (H2), which proposed that technology adoption and stakeholder collaboration positively influence trade
facilitation, is partially supported. Stakeholder collaboration emerges as a significant predictor (B = 0.303, p < 0.01), whereas
technology adoption exhibits a comparatively non-significant direct effect (B = 0.040). This asymmetry provides an important
insight: while digital technologies are necessary for modernization, they are not sufficient on their own to generate meaningful
improvements in trade facilitation. Rather, their effectiveness depends on the presence of complementary organizational capabilities
and coordinated stakeholder engagement. This finding extends the Technology Acceptance Model by demonstrating that, in
complex institutional environments such as customs administration, technology adoption is contingent not only on user perceptions
but also on broader organizational and inter-institutional dynamics.

Hypothesis 3 (H3), which posited that trade facilitation positively influences trade-related economic performance, is supported
(B=0.033, p<0.05). The results confirm that trade facilitation functions as the central operational mechanism linking modernization
inputs to economic outcomes. Improvements in clearance efficiency, procedural reliability, and operational predictability reduce
transaction costs and delays, thereby enhancing trade volumes, revenue collection, and overall competitiveness. This finding
reinforces the sequential logic of the conceptual framework and highlights the pivotal role of trade facilitation as a transmission
channel between organizational reform and economic performance.

Mediation and moderation analyses further demonstrate that these relationships are context-dependent. Trade facilitation
mediates the effects of modernization inputs, while organizational culture and technological capacity significantly influence the
strength and sustainability of these effects. Adaptive organizational cultures and well-developed technological infrastructure
enhance the benefits of modernization, whereas hierarchical norms and limited digital capacity constrain the effective
implementation of reforms. Leadership style and regulatory alignment, although not explicitly modeled in SEM, emerge as critical
contextual enablers that support skill utilization, reinforce coordination, and enhance the consistency of trade facilitation outcomes.

In summary, the findings indicate that effective customs modernization is not the result of isolated interventions but of an
integrated system in which human capital, organizational processes, technological systems, and stakeholder collaboration operate
in a mutually reinforcing manner. Trade facilitation serves as the mechanism through which these inputs generate economic value,
while institutional and organizational conditions determine the extent to which such value is realized. These results provide a system-
level understanding of customs modernization and offer a strong empirical basis for designing context-sensitive reform strategies
in Ethiopia and comparable developing economies.

» Discussion of the Results

¢ Internal Capabilities and Trade Facilitation

The findings establish internal capabilities as the most influential determinant of trade facilitation within the Ethiopian Customs
Commission (ECC), thereby confirming Hypothesis 1 and directly addressing the study’s central research problem concerning the
interaction of modernization dimensions. Internal capabilities are conceptualized as a composite of organizational efficiency, human
capital development, process reengineering, and technological readiness. The PLS-SEM results (= 0.401, p = 0.000) demonstrate
that these capabilities function as the foundational driver within the broader modernization system, shaping the extent to which other
reform components generate operational improvements.

This result is consistent with Human Capital Theory, which posits that sustained investments in workforce knowledge, skills,
and competencies enhance productivity and operational performance (Awu, E., Darius, B., & Chimele, M. P., 2025; Becker, 1993).
It also aligns with Business Process Reengineering principles, which emphasize the importance of workflow redesign and procedural
standardization in translating organizational resources into efficiency gains (Davenport, 2013; Hammer, M., & Champy, J., 1993).
Importantly, the findings extend these theoretical perspectives by showing that internal capabilities constitute the primary
mechanism through which modernization initiatives are operationalized in practice, rather than serving merely as supportive
elements.

Empirical evidence illustrates how these capabilities are developed and mobilized within the ECC. Staff development
initiatives, performance recognition, internal communications, and targeted process improvement programs demonstrate a
systematic commitment to building both human and organizational capital. For instance, over a recent five-year period, thousands
of staff benefited from promotions, awards, and skills recognition programs, while numerous policy updates and internal
communications reinforced procedural clarity and coordination (ECC, 2018/9 G. C.; ECC, 2019/20; ECC, 2021/22 G. C.; ECC,
2022/23 G. C.). These initiatives are analytically significant because they strengthen the underlying human and organizational
capacity required to translate reforms into practice, thereby explaining the strong effect size observed ( = 0.401). In particular, they
enhance employees’ ability to internalize standardized procedures, apply risk-based approaches, and effectively utilize digital
systems, which collectively drive measurable improvements in trade facilitation.
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The operational impact of these capabilities is evident in measurable improvements in trade facilitation outcomes. Average
import clearance times declined from approximately 3.90 hours to 3.35 hours, and export clearance times fell from 1.82 to 1.72
hours, reflecting about 15-20 percent improvement in procedural efficiency. These operational gains improved compliance accuracy
and predictability. Notably, these improvements are not ends in themselves but function as inputs into trade facilitation, which in
turn mediates their effect on broader economic outcomes such as trade expansion and revenue generation. This confirms that internal
capabilities influence economic performance indirectly through their impact on operational processes (Grainger, 2008; Hammer,
M., & Champy, J., 1993).

The effectiveness of internal capabilities is further conditioned by organizational and institutional factors. Technological
capacity, including IT infrastructure and digital literacy, enables personnel to fully apply acquired skills (Grainger, 2008; Marikyan,
D., Papagiannidis, S, & Stewart, G. B., 2023), whereas deficiencies in these areas may constrain the operationalization of reforms
(OECD, 2025; UNCTAD, 2024). Similarly, leadership style and regulatory alignment shape the extent to which capabilities are
effectively deployed. Participatory and reform oriented leadership promotes accountability, encourages the application of training,
and supports procedural compliance, whereas hierarchical or risk averse leadership may limit innovation and procedural consistency
(AAU, 2025; Besha, T., Negash, S., & Amoroso, D. L., 2009; Mohammed, 2022; Tefera A. A., 2018). Comparative evidence from
other African customs administrations, such as Kenya and Rwanda, reinforces the importance of capability development as a
prerequisite for effective digital transformation and operational reliability (ACBF, 2024; Grainger, 2008; Portugal-Perez, A., &
Wilson, J. S., 2012).

Taken together, the findings indicate that internal capabilities constitute the core operational mechanism through which
modernization inputs are translated into trade facilitation outcomes. Rather than reiterating their centrality, the results more precisely
demonstrate that these capabilities condition the effectiveness of other reform components, including technology adoption and
stakeholder collaboration. When internal capabilities are sufficiently developed and aligned with leadership, regulatory frameworks,
and technological readiness, they enable consistent procedural execution, improved compliance accuracy, and enhanced
predictability. In their absence, modernization efforts are likely to yield fragmented and limited results. This shifts the focus of
customs modernization toward a capability-centered approach, emphasizing that sustainable improvements in trade facilitation
depend fundamentally on the strength and integration of organizational and human systems.

» Technology Adoption, Stakeholder Collaboration, and Trade Facilitation

The study’s results indicate that technology adoption and stakeholder collaboration positively influence trade facilitation,
supporting Hypothesis 2. However, their effects differ substantially in magnitude and functional role. Stakeholder collaboration
emerged as a statistically significant and operationally meaningful predictor (f = 0.303, p < 0.01), whereas technology adoption
demonstrated only a modest direct effect (B = 0.040). When interpreted in relation to the findings of Hypothesis 1, this pattern
reveals a clear structural relationship among the constructs: internal capabilities provide the foundational conditions for reform,
stakeholder collaboration acts as the coordinating mechanism that aligns inter organizational processes, and technology adoption
serves as an enabling infrastructure that supports execution.

The relatively weak direct effect of technology adoption constitutes a critical finding. Rather than acting as an independent
driver of trade facilitation, digital systems appear to exert influence primarily through their interaction with organizational
capabilities and collaborative arrangements. This suggests that technology adoption is not sufficient on its own to generate
operational efficiency gains. Its effectiveness depends on the presence of skilled personnel, standardized procedures, and
coordinated institutional practices. This interpretation is consistent with prior evidence indicating that the productivity impact of
digital investments is contingent upon complementary organizational changes and managerial capacity (Brynjolfsson, E., & Hitt, L.
M., 2000; Portugal-Perez, A., & Wilson, J. S., 2012). In this study, the low coefficient associated with technology adoption indicates
that digital transformation functions as a conditional enabler rather than a direct source of performance improvement.

This finding refines the conceptualization of digital transformation within customs modernization. Technologies such as
electronic declarations, automated risk management systems, and integrated customs platforms enhance transparency, accuracy, and
processing speed, but only when they are effectively embedded in operational routines and supported by institutional coordination
(UNCTAD, 2024; WB, 2020; WTO, 2024). Where such alignment is limited, the presence of digital systems produces only marginal
improvements. The results therefore demonstrate that the impact of technology adoption on trade facilitation is mediated and context
dependent, rather than automatic or deterministic.

The strong effect of stakeholder collaboration provides further insight into the operational dynamics of trade facilitation.
Consistent with Stakeholder Theory, organizational performance depends on the ability to align the interests and activities of
multiple actors (Freeman, 1984; Freeman, R. E., & Parmar, B. L., 2004). In the context of the Ethiopian Customs Commission, this
alignment is essential due to the involvement of multiple border agencies, logistics providers, freight forwarders, and private sector
participants (FDRE, 2018; FDRE, 2019). The magnitude of the collaboration effect indicates that coordination across these actors
is a central determinant of efficiency, enabling the harmonization of procedures, reduction of duplication, and improvement of
information flows. This finding extends Stakeholder Theory by demonstrating that, in customs administration, stakeholder
engagement functions as an operational mechanism that directly influences measurable performance outcomes.
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Longitudinal evidence from the Ethiopian Customs Commission supports this interpretation. Improvements in clearance times,
procedural reliability, and revenue performance between 2021 and 2025 reflect the cumulative impact of coordinated modernization
efforts rather than isolated technological interventions (ECC, 2018/9 G. C.; ECC, 2019/20; ECC, 2021/22 G. C.; ECC, 2022/23 G.
C.; IFC, 2020; The-World-Bank-Group, 2022). These gains coincide with the implementation of integrated reforms, including
procedural simplification, risk based inspection systems, and digital platforms such as the eCMC and the eSW. The evidence
indicates that measurable improvements in trade facilitation arise from the alignment of technological tools with organizational
processes and inter agency coordination.

Within this integrated system, digital platforms provide the technical infrastructure necessary for information management,
procedural transparency, and operational control. Their deployment has been associated with significant improvements in
documentation accuracy, data traceability, and revenue performance (ECC, 2021/22 G. C.; ECC, 2022/23 G. C.; Hailu, 2024;
UNCTAD, 2024; Wassie, M. A., Lukas Kornher & Chahir Zaki, 2025). However, the analytical significance of these systems lies
in their utilization rather than their mere presence. The findings indicate that digital tools contribute to efficiency when they are
consistently applied within standardized workflows and supported by institutional practices that reinforce accountability and
coordination. Where such alignment is limited, technology adoption produces only marginal efficiency gains, highlighting the
importance of complementary organizational conditions.

Stakeholder collaboration enables the effective use of these technological capabilities by coordinating operational interactions
and aligning procedures across institutions. Empirical evidence shows that ECC operations characterized by both high digital
adoption and active stakeholder engagement achieved substantial reductions in repetitive documentation by approximately 28 to 35
percent and significant improvements in clearance times along key trade corridors (ECC, 2018/9 G. C.; ECC, 2021/22 G. C.; ECC,
2022/23 G. C.; Tiruye, 2023; Yigezu, 2021). These results demonstrate that collaboration functions as the mechanism through which
technological infrastructure is translated into operational efficiency. Without such coordination, the potential benefits of digital
systems remain underutilized.

Despite these positive outcomes, the institutionalization of stakeholder collaboration remains uneven. Coordination
mechanisms such as joint training programs, inter agency task forces, stakeholder committees, and consultative forums are not
consistently embedded as routine governance structures across all operational units (OECD, 2018; OECD, 2025; WB, 2020). This
inconsistency contributes to variations in performance and limits the sustainability of reform outcomes. The findings therefore
suggest that the effectiveness of collaboration depends not only on its presence but also on its formal integration into institutional
practices.

Leadership and regulatory alignment further influence the effectiveness of both technology adoption and stakeholder
collaboration. Participatory and reform oriented leadership supports consistent system use, encourages cooperation, and promotes
coordinated problem solving, whereas hierarchical or risk averse leadership can constrain these processes (Mohammed, 2022;
UNCTAD, 2024). Similarly, regulatory clarity and alignment with international standards facilitate procedural harmonization and
system integration (OECD, 2025; WTO, 2024). These contextual factors shape the environment in which modernization initiatives
are implemented and determine the extent to which they translate into operational improvements.

Behavioral and organizational dynamics provide additional explanation for the limited direct effect of technology adoption.
Resistance to digital systems, often associated with concerns related to monitoring, transparency, or job security, can reduce
effective utilization. Evidence from ECC operations indicates that locations with high levels of technological deployment but limited
staff engagement achieved only marginal efficiency gains, whereas those with alignment between technological, organizational, and
human factors realized substantially greater improvements (Berhe, 2017; ECC, 2021/22 G. C.; Mohammed, 2022). This pattern
supports the Technology Acceptance Model by highlighting the importance of perceived usefulness, ease of use, and organizational
support (Davis, 1989; Venkatesh, V., & Bala, H., 2008), and reinforces Socio Technical Systems Theory by demonstrating that
technological performance is inseparable from organizational structures and human capabilities (Baxter, G., & Sommerville, 1.,
2011).

Variations across operational contexts further illustrate the conditional nature of modernization outcomes. Differences in
digital literacy, infrastructure reliability, system interoperability, and institutional capacity contribute to uneven performance across
customs operations (Tiruye, 2023; UNCTAD, 2024). These disparities are particularly evident along major trade corridors, where
connectivity and coordination challenges significantly affect clearance efficiency (Wassie, M. A., Lukas Kornher & Chahir Zaki,
2025; WCO, 2024). Leadership engagement and regulatory alignment play a critical role in mitigating these differences by
promoting standardization and strengthening institutional capacity.

Regional trade frameworks, including the African Continental Free Trade Area and COMESA, provide additional guidance
for customs modernization by promoting harmonization and facilitating cross border coordination (ECC, 2020/1 G. C.; ECC,
2022/23 G. C.; OECD, 2018; UNCTAD, 2024; Gichuki, N. and Msiska, F., 2021). However, their effectiveness depends on domestic
institutional capacity and stakeholder alignment, reinforcing the conclusion that external frameworks create enabling conditions but
do not substitute for internal coordination and capability development.
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Overall, the findings from Hypothesis 2 demonstrate that technology adoption and stakeholder collaboration operate within a
broader system defined by internal capabilities. Their effects are complementary but unequal, with stakeholder collaboration playing
a more direct operational role and technology adoption functioning as a supporting enabler. Trade facilitation improvements
therefore emerge from the interaction of organizational, technological, and relational factors rather than from isolated interventions.

In sum, the study provided a clear theoretical and practical contribution by demonstrating that the impact of technology
adoption on trade facilitation is indirect and contingent upon internal capabilities and stakeholder collaboration. Stakeholder
collaboration serves as the mechanism that translates both technological and organizational inputs into measurable performance
gains. These findings advance understanding of customs modernization as an integrated socio technical and institutional
transformation process, in which sustained improvements in trade facilitation require coordinated investments in human capital,
digital infrastructure, collaborative governance, and supportive regulatory conditions.

» Trade Facilitation and Trade-Related Economic Performance

The analysis confirms that trade facilitation serves as the principal mechanism through which modernization efforts,
comprising internal capabilities, technology adoption, and stakeholder collaboration, are transformed into measurable economic
outcomes, providing strong empirical support for Hypothesis 3. In the SEM model, trade facilitation exerts a significant positive
direct effect on trade-related economic performance (= 0.033, p <0.05). Although the standardized path coefficient is numerically
modest compared with other relationships in the model (for example, internal capabilities — trade facilitation at p = 0.401), its
practical significance is considerable in developing-country contexts, where even incremental procedural improvements can
generate meaningful trade and revenue gains. For instance, a one-hour reduction in cargo clearance along the Ethiopia—Djibouti
corridor is associated with a 3 to 7 percent increase in trade throughput and 2 to 5 percent revenue gains, demonstrating that small
but statistically significant operational improvements can produce tangible economic impact (ECC, 2021/22 G. C.; WB, 2020).

Empirical ECC data corroborate the mediating role of trade facilitation in enhancing economic performance. Between 2021
and 2025, average clearance times decreased from 3.9 to 3.44 hours for imports and from 1.82 to 1.72 hours for exports, enabling
smoother and faster trade flows. Correspondingly, total customs revenue increased from 78.63 billion Birr in 2019 to 415.73 billion
Birr in 2025, with import volumes totaling 93.97 million tons and exports 12.15 million tons over the same period. These reductions
in clearance times correlate strongly with higher revenue capture and expanded trade throughput, illustrating the operational and
fiscal significance of improved procedural efficiency (ECC, 2022/23 G. C.; Portugal-Perez, A., & Wilson, J. S., 2012; UNCTAD,
2024).

Trade facilitation operates as the central mediating mechanism translating modernization inputs into economic gains. Internal
capabilities, technology adoption, and stakeholder collaboration strengthen operational processes, but their effect on economic
performance is realized primarily through enhanced procedures, inter-agency coordination, and streamlined workflows. Incremental
improvements in procedural efficiency, error reduction, and operational reliability cumulatively enhance logistics performance,
export participation, and customs revenue collection, demonstrating the economic relevance of trade facilitation. This interpretation
aligns with socio-technical systems thinking, which emphasizes that technology and collaboration generate meaningful performance
improvements only when embedded within strong internal capabilities and effective operational routines (Eisenhardt, K. M., &
Martin, J. A., 2000; Pasmore, 2015; Teece, D. J., Pisano, G., & Shuen, A., 1997).

Contextual factors also shape the effectiveness of trade facilitation. Hierarchical, risk-averse, or rigid organizational norms can
reduce these effects, whereas adequate technological capacity, including reliable digital infrastructure, interoperable systems, and
workforce digital literacy, ensures that procedural and technological investments are fully realized. Leadership orientation and
regulatory coherence further influence outcomes. Participatory, reform-oriented leadership promotes accountability, transparency,
and coordinated implementation, whereas fragmented governance or regulatory ambiguity may constrain the economic impact of
procedural reforms. These insights highlight that successful modernization depends not only on the presence of inputs but also on
institutional readiness, managerial commitment, and environmental support, consistent with institutional theory and governance
research (Hofstede, 2011; Marikyan, D., Papagiannidis, S, & Stewart, G. B., 2023; North, 1990; Vial, 2019).

Comparative evidence from other East African contexts reinforces the mediating function of trade facilitation. Kenya, Rwanda,
and Mauritius were selected as benchmarks due to their advanced procedural harmonization, integrated digital systems, and
coordinated inter-agency operations, which facilitate smoother trade flows and stronger revenue mobilization. In these countries,
reductions in cargo dwell times have translated into enhanced trade competitiveness and export performance. By contrast, nations
with partial digital adoption or episodic stakeholder collaboration have not consistently converted trade facilitation improvements
into broader economic gains (Addy, E., & Ansong, E., 2024; Koros, 2021; Mokganedi, 2022; RRA, 2012).

The SEM model fit indices further strengthen confidence in the reported mediation and moderation effects. Specifically, SRMR
= 0.047 indicates a good absolute fit, as values below 0.08 are considered acceptable. Discrepancy measures d_ULS = 1.180 and
d_G = 0.399 suggest low differences between the model and empirical data. NFI = 0.895 indicates strong relative fit, and > =
1671.921 reflects overall model adequacy. These indices confirm that the structural model reliably represents observed data and
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that trade facilitation functions as the operational interface where internal capabilities, stakeholder collaboration, technological
infrastructure, leadership, and regulatory alignment converge to produce measurable economic outcomes.

Internal capabilities provide the organizational backbone and knowledge base required for effective operations, while
stakeholder collaboration coordinates actions across institutional and sectoral boundaries. Technology functions primarily as
enabling infrastructure rather than as an independent driver of economic performance. Together, these elements form an integrated
socio-technical system in which improvements in customs operations translate directly into tangible economic outcomes,
empirically validating the conceptual framework and hypothesized relationships. Trained personnel, coordinated inter-agency
engagement, and regulatory clarity are essential to ensure that modernization inputs generate economic performance. Conversely,
stations with limited technical proficiency or incomplete system integration exhibit reduced operational and fiscal gains
(Mohammed, 2022; Taye, 2011; UNCTAD, 2024).

In summary, the evidence affirms that trade facilitation functions as the central conduit through which customs modernization
translates into trade-related economic performance. Improvements in clearance times, which were 15 to 20 percent faster on average,
combined with total revenue collection of 415.73 billion Birr in 2025 and enhanced procedural reliability, collectively translate into
higher trade volumes, improved logistics efficiency, and increased fiscal revenue. By explicitly linking procedural outcomes to
economic indicators and integrating theoretical insights from the Technology Acceptance Model, Stakeholder Theory, and
Institutional Theory, this section provides a coherent, context-sensitive, and analytically rigorous account of how modernization
generates economic value. Meaningful gains rely on operationalized modernization inputs supported by trained personnel, inter-
agency coordination, leadership engagement, and regulatory clarity, highlighting the strategic importance of trade facilitation for
Ethiopia’s trade competitiveness and overall economic performance (OECD, 2025; UNCTAD, 2024).

» Role of Moderating Effects

The preceding analysis established that trade facilitation operates as the primary mediating mechanism through which
modernization inputs influence trade-related economic performance. Building on this insight, this section examines how
organizational culture and technological capacity condition the effects of internal capabilities, technology adoption, and stakeholder
collaboration on trade facilitation outcomes. Beyond these empirically tested moderators, broader contextual factors, including
leadership orientation and the regulatory environment, further shape how modernization initiatives are operationalized within
customs administrations, influencing the practical realization of trade facilitation outcomes, even though these broader factors are
not explicitly modeled in the SEM (Scott, 2014; Van Wart, 2013).

The SEM results indicate that organizational culture significantly moderates the pathway from internal capability — trade
facilitation (moderation path coefficient = 0.012, p < 0.05). This positive interaction suggests that adaptive organizational cultures,
characterized by openness, learning orientation, cross-unit collaboration, and flexibility, enhance the translation of internal
capabilities into procedural efficiency and predictability (Denison, 1995; Hofstede, 2011). Theoretically, adaptive cultures promote
knowledge sharing, discretionary decision making, and process innovation, boosting the operational impact of investments in human
capital and business process redesign (Awu, E., Darius, B., & Chimele, M. P., 2025; Hammer, M., & Champy, J., 1993; Schein,
2010). In such environments, internal capabilities are more effectively mobilized, generating stronger trade facilitation outcomes.

Participatory and reform-oriented leadership further reinforces this dynamic by promoting staff engagement, professional
development, and adherence to newly introduced operational procedures. These leadership practices correlate with improved
engagement in training programs, greater willingness to adopt new workflows, and more effective implementation of risk-based
inspection regimes, all of which strengthen procedural predictability and clearance efficiency (Mohammed, 2022; VVan Wart, 2013).

The moderating effect of organizational culture on the technology adoption — trade facilitation pathway is positive but smaller
(moderation path coefficient = 0.007, p < 0.05), indicating that a supportive culture modestly enhances the translation of digital
system adoption into operational improvements. This smaller effect aligns with theoretical expectations: the intrinsic functionality
and efficiency of technology enable it to generate procedural benefits even when cultural support is limited (Davis, 1989; Marikyan,
D., Papagiannidis, S, & Stewart, G. B., 2023; Venkatesh, V., Morris, M.G., Davis, G.B. and Davis, F.D., 2003). Nonetheless, public
sector realities, including managerial reluctance toward systems that increase transparency and monitoring, or concerns about job
displacement due to automation, can constrain the operationalization of technological reforms. An adaptive culture partially
mitigates these constraints by promoting trust, encouraging learning, and promoting perceived usefulness and ease of use of digital
platforms.

Empirical SEM results confirm that technological capacity significantly moderates the stakeholder collaboration — trade
facilitation pathway (moderation path coefficient = 0.014, p < 0.05), demonstrating that investments in technology enhance the
operational impact of collaborative mechanisms. Between 2021 and 2025, ECC’s technological capacity expanded considerably:
computer inventory doubled from 4,280 to 8,197 units, network devices increased, server storage reached 1,233 TB, and internet
bandwidth expanded from 500 Mbps to 1,120 Mbps, achieving 95% network coverage. These enhancements enabled reliable
adoption of digital platforms, including eCMS and eSW, while system support improved concurrently, with support ticket resolution
rates rising from 85% to 95% and average response time dropping from 3 hours to 1 hour, ensuring operational continuity. Financial
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commitment to IT infrastructure exceeded 2.7 billion Ethiopian Birr over five years, underscoring institutional prioritization of
technology as a core internal capability and providing empirical support for the moderating effect observed in the SEM analysis.

However, technological capacity does not significantly moderate the pathways from internal capability or technology adoption
to trade facilitation. For technology adoption, this likely reflects diminishing marginal returns: once digital systems are adopted and
integrated, additional technological resources offer limited incremental improvement (Marikyan, D., Papagiannidis, S, & Stewart,
G. B., 2023). Internal capabilities rely primarily on human skills, structured workflows, and procedural routines rather than enabling
technology, explaining the absence of a moderating effect for that pathway (Abdul-Azeez, O., Ihechere, A. O. O., & Idemudia, C.,
2024). Nevertheless, practical constraints such as intermittent connectivity, uneven system interoperability across government
agencies, and variable staff digital literacy can still influence the effectiveness of technological capacity in supporting collaborative
customs processes (ECC, 2022/23 G. C.; OECD, 2025; UNCTAD, 2024).

Meanwhile, the moderation of organizational culture on the stakeholder collaboration — trade facilitation pathway is slightly
negative (moderation path coefficient = -0.033, p < 0.05), suggesting that hierarchical or rigid cultures may impede collaborative
initiatives due to bureaucratic coordination challenges, restricted communication, and resistance to inter-organizational cooperation
(Abawari, A. M., Debela, K. L., & Abegaz, M. B., 2024; Grindle, 2004; Scott, 2014). Institutional traditions of centralized decision
making and rigid administrative hierarchies can limit information sharing and reduce the flexibility necessary for effective multi-
agency coordination, curtailing the operational effectiveness of otherwise promising collaborative mechanisms (Arvanitis, Y. and
Raballand, G., 2023).

These moderation effects reflect the distinct but complementary roles of organizational culture and technological capacity
within customs modernization processes. Organizational culture primarily shapes human behavior and routines, such as internal
capabilities, by fostering adaptive, learning-oriented environments that enable knowledge sharing and innovation (Denison, 1995;
Schein, 2010). Technological capacity facilitates processes that require extensive multi-stakeholder integration, particularly those
involving stakeholder collaboration, by providing reliable and well-developed IT infrastructure, digital literacy, and operational
support, as evidenced by the ECC’s strategic investments and the SEM findings (Arnold, J., Mathenge, J., Dihel, N., & Strychacz,
N., 2011; Grainger, 2008).

The negative moderation of organizational culture on stakeholder collaboration highlights the inhibitory influence of
hierarchical norms on coordination, consistent with institutional theory, which emphasizes bureaucratic resistance to change
(DiMaggio, P. J., & Powell, W. W., 1983; Scott, 2014). These findings illustrate that the effectiveness of modernization initiatives
depends not only on structural resources but also on behavioral and institutional dynamics, which shape how reforms are interpreted
and implemented within public sector organizations.

The moderation effects complement the standardized direct path coefficients, which underscore the dominant roles of internal
capability (B = 0.401) and stakeholder collaboration ( = 0.326) in driving trade facilitation, with technology adoption (f = 0.040)
contributing less directly. Trade facilitation strongly predicts trade-related economic performance (p = 0.123), reaffirming its central
mediating role (Hummels, D. L. and Schaur, S., 2013; OECD, 2018; WB, 2020). Although some moderation coefficients are modest
in magnitude, their statistical significance indicates that these conditional relationships remain theoretically meaningful, providing
insight into how institutional environments shape the effectiveness of modernization initiatives.

Collectively, these results indicate that the effectiveness of customs modernization initiatives depends on supportive
organizational and technological environments that enable leadership, collaboration, and digital innovation to operate
synergistically. Adaptive cultures that promote discretion, innovation, and cross-unit learning enhance the operational impact of
internal capabilities and collaborative mechanisms (Abawari, A. M., Debela, K. L., & Abegaz, M. B., 2024; Denison, 1995;
Hofstede, 2011). Expanded technological capacity, as empirically confirmed through SEM, ensures that collaborative processes
function efficiently, reinforcing procedural reliability and broader economic outcomes (ACBF, 2024; Arnold, J., Mathenge, J.,
Dihel, N., & Strychacz, N., 2011; Grainger, 2008). Leadership commitment, regulatory coherence, and institutional readiness further
influence the pace, depth, and sustainability of modernization reforms, shaping both technology adoption and stakeholder
collaboration (OECD, 2025; UNCTAD, 2024; Van Wart, 2013).

Within the Ethiopian context, the leadership of the Ethiopian Customs Commission (ECC) plays a central role in aligning
national customs procedures with international trade facilitation standards, including reforms associated with the WTO Trade
Facilitation Agreement, which emphasizes transparency, streamlined border procedures, and digitalization of trade processes
(OECD/WBG/WTO, 2023; WCO, 2024). Through regulatory alignment, institutional coordination, and the promotion of digital
customs systems such as electronic declaration platforms, automated risk management systems, and integrated cargo processing
procedures, ECC leadership contributes to the development of an adaptive organizational culture that supports modernization
reforms and institutional learning. These leadership-driven initiatives strengthen procedural efficiency, compliance, and trade
facilitation outcomes across the customs administration. Given that customs revenues account for approximately 35-40 percent of
Ethiopia’s total government revenue, ECC’s role is critical for revenue mobilization, national competitiveness, and expansion of
import and export trade flows (ECC, 2022/23 G. C.; WB, 2020).
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Accordingly, achieving sustained improvements in trade facilitation and trade-related economic performance requires an
integrated, context-sensitive modernization strategy. This strategy must align internal capabilities, collaborative practices, and
digital infrastructure with enabling cultural and technological conditions while reinforcing leadership engagement and regulatory
coordination, particularly in emerging economies such as Ethiopia.

» Comparison with Prior Studies

The findings of this study corroborate and extend existing research on customs modernization, trade facilitation, and economic
outcomes, while directly addressing the research problem outlined in Chapter One. Despite sustained investments in digital systems,
procedural reforms, and institutional initiatives, the Ethiopian Customs Commission (ECC) continues to experience uneven
modernization outcomes, constraining procedural efficiency, revenue performance, and national trade competitiveness (AAU,
2025; WTO, 2024). With the ECC contributing approximately 35-40 percent of national government revenue, improvements in
customs modernization and trade facilitation have implications not only for border operations but also for broader economic stability,
competitiveness, and trade growth.

By applying Partial Least Squares Structural Equation Modeling (SEM) within an integrated conceptual framework, this study
provides quantitative evidence on how internal capabilities, technology adoption, and stakeholder collaboration jointly influence
trade facilitation and economic performance. In doing so, it addresses gaps in the predominantly narrative and case-based Ethiopian
literature (Kassahun, 2014; Mohammed, 2022) and offers a more empirically grounded understanding of modernization processes.
Unlike earlier studies that relied primarily on qualitative or isolated approaches, this research presents one of the first empirically
validated structural models explaining how organizational, technological, and collaborative factors interact to shape trade facilitation
and trade-related economic performance.

The study advances prior research by demonstrating that customs modernization must transcend fragmented reforms and
instead integrate human capital development, workflow redesign, digital infrastructure, and leadership engagement within a coherent
institutional framework to realize tangible operational and economic gains. While these findings align with socio-technical systems
theory, they also extend it by demonstrating that, in developing-country customs contexts, institutional coordination and human
capability constraints play a more decisive role than technological sophistication alone. This finding is consistent with evidence
from advanced customs systems, such as Singapore, South Korea, and the Netherlands, where fully integrated electronic systems,
near real-time cargo clearance, and effective inter-agency coordination have significantly enhanced trade efficiency, compliance,
revenue performance, and export competitiveness (OECD, 2025; UNCTAD, 2024; WCO/WTO, 2022). Singapore’s TradeNet
system, for instance, achieves high compliance rates and logistical efficiency through automated data exchange and cross-agency
governance, while South Korea’s Single Window and risk-based automation have reduced average clearance times by over 40%,
thereby boosting competitiveness (de Silva, D., & Amarasiriwardane, S., 2024).

In Ethiopia, the adoption of the eCMS and eSW has produced uneven outcomes, with some border posts reducing clearance
times from five days to around two or three days per release, while others have reported more modest improvements (WB, 2020).
These reductions in clearance times are associated with increased revenue capture and expanded trade throughput, highlighting the
economic significance of procedural efficiency improvements. These patterns underscore that technological modernization alone
does not guarantee uniform results; rather, its benefits depend on organizational readiness, workforce capability, effective leadership
engagement, and alignment with regulatory frameworks.

Comparative evidence from African contexts reinforces this conditionality. In Kenya, the National Electronic Single Window
and e-customs systems have reduced cargo dwell times by approximately 25-60%, while improving regulatory compliance and
strengthening revenue collection (ACBF, 2024; Koros, 2021). Similarly, Rwanda’s fully integrated digital customs architecture has
shortened cargo release times from an average of five days to under two, with structured inter-agency coordination and stakeholder
engagement further enhancing procedural predictability (Nkundabaramye, 2022; UNCTAD, 2024). Ethiopia’s experience reflects
these broader patterns but exhibits more uneven outcomes, shaped by persistent hierarchical norms, variable digital infrastructure,
and inconsistent coordination across operational units. This contrast highlights a structural tension between traditional administrative
hierarchies and the collaborative demands of modern trade facilitation systems (Erkie, 2016; Temesgen, 2020). As a result, the
effectiveness of modernization initiatives remains highly context-dependent, underscoring the need to align reforms with local
institutional, operational, and cultural conditions.

A key distinction between this study and much of the existing literature lies in the empirical validation of trade facilitation as
a mediating mechanism. While prior studies have often treated trade facilitation as a static outcome, rather than an intermediary
process through which modernization inputs influence economic performance, the SEM results demonstrate that trade facilitation
mediates the effects of internal capabilities, technology adoption, and stakeholder collaboration, with a standardized path coefficient
to economic performance of = 0.123. Although modest in magnitude, this coefficient indicates that, while trade facilitation serves
as an essential transmission mechanism, broader macroeconomic and external trade dynamics also shape economic performance.
This suggests that customs modernization operates within a wider economic system rather than as a sole determinant.
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The findings further indicate that improvements in procedural efficiency, transparency, and predictability function as
operational channels through which organizational, technological, and collaborative inputs are translated into measurable trade
gains. In effect, modernization initiatives yield broader economic benefits only when they result in faster, more predictable, and
transparent trade processes. By advancing this integrative perspective, the study addresses a key gap in the Ethiopian literature
identified in Chapter Two and provides policymakers and customs leaders with a practical framework for designing
multidimensional, context-sensitive reforms that enhance operational efficiency, strengthen stakeholder engagement, and improve
trade and regulatory outcomes.

Furthermore, the study provides systematic evidence of moderation effects, an area largely underexplored in prior Ethiopian
research. The SEM analysis indicates that organizational culture positively moderates the pathway from internal capability to trade
facilitation (moderation path coefficient = 0.012, p < 0.05), suggesting that adaptive cultures characterized by openness, learning
orientation, and cross-unit collaboration enhance the effectiveness of human capital investments and process optimization. Similarly,
organizational culture strengthens the effect of technology adoption on trade facilitation, albeit with a smaller coefficient (0.007, p
< 0.05), while its moderation of stakeholder collaboration on trade facilitation is slightly negative (-0.033, p < 0.05), reflecting how
rigid hierarchical structures may constrain inter-agency coordination. Although these moderation coefficients are relatively modest,
their statistical significance and theoretical implications indicate meaningful conditional relationships that contextualize and refine
the interpretation of direct effects.

Technological capacity, measured through IT infrastructure reliability, system interoperability, and digital literacy,
significantly amplifies the pathway from stakeholder collaboration to trade facilitation (0.014, p < 0.05), whereas its moderating
effects on internal capability and technology adoption paths were not significant, highlighting that digital infrastructure is
particularly critical for facilitating collaborative processes rather than for enhancing individual organizational or technological
resources alone. This finding is consistent with OECD Trade Facilitation Indicators, which emphasize that technology deployment
is most effective when combined with well-established institutional capacity and inter-agency coordination (OECD, 2023).

Although leadership style and regulatory frameworks were not directly modeled in the SEM, contextual interpretation suggests
that they play an important enabling role in shaping the effectiveness of modernization initiatives. Transformational and
participatory leadership encourages innovation adoption, collaborative problem-solving, and sustained engagement among
stakeholders, whereas top-down or fragmented governance can reduce operational responsiveness. Similarly, coherent regulatory
frameworks promote procedural predictability and compliance, while inconsistent or ambiguous regulations constrain the
operational and economic benefits of modernization. These contextual considerations help explain the variation in modernization
outcomes observed across Ethiopian operational units and border posts.

The study also advances understanding of stakeholder engagement by foregrounding the operational-level experiences of
traders, logistics providers, and customs personnel, who have been largely underrepresented in prior Ethiopian and African research
(Gichuki, N. and Msiska, F., 2021; Sirika, D. D. & Gizaw, T. K., 2016). Active and structured engagement through inter-agency
committees, participatory feedback mechanisms, and public-private partnerships enhances procedural compliance, data sharing, and
trust, further strengthening trade facilitation outcomes and economic performance. These findings resonate with international
evidence that trust-based engagement and structured collaborative governance strengthen system utilization, procedural reliability,
and overall trade efficiency (Sarturi, J., Almeida, F., & Rodrigues, M., 2023; UNCTAD, 2024).

In summary, the study validates and extends prior evidence by demonstrating that the combined effects of internal capabilities,
technology adoption, and stakeholder collaboration are realized primarily through trade facilitation, which mediates operational and
economic outcomes. Organizational culture and technological capacity moderate these effects, explaining variation in performance
across contexts and operational units. Moreover, contextual institutional factors such as leadership orientation and regulatory
coherence further shape the effectiveness and sustainability of modernization reforms. These results indicate that the effectiveness
of customs modernization initiatives depends on supportive organizational and technological environments, where adaptive cultures,
well-developed digital infrastructure, and engaged leadership operate synergistically to enhance trade efficiency, revenue
performance, and national competitiveness. Taken together, the evidence supports integrated and context-sensitive interventions,
including targeted capacity building, adaptive organizational development, and multi-stakeholder governance frameworks, which
are essential for enhancing trade facilitation and economic performance in Ethiopia and comparable developing-country settings.

» Theoretical Implications

The findings of this study make substantial contributions to the theoretical understanding of customs modernization, trade
facilitation, and trade-related economic performance, particularly in resource-constrained and developing-country contexts such as
Ethiopia. By empirically testing an integrated framework encompassing internal capabilities, technology adoption, stakeholder
collaboration, trade facilitation, and contextual contingencies, the study advances theory in multiple, interrelated dimensions. It
addresses the enduring problem that, despite sustained investments in digital systems, process reforms, and institutional initiatives,
the Ethiopian Customs Commission (ECC) has experienced uneven modernization outcomes, limiting procedural efficiency,
revenue performance, and national trade competitiveness (AAU, 2025; WTO, 2024). These operational outcomes are particularly
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significant given that the ECC contributes up to approximately 40% of national government revenue, underscoring the
macroeconomic relevance of customs modernization efforts.

The research reinforces and extends Human Capital Theory and Business Process Reengineering (BPR) by demonstrating that
internal capabilities, including organizational efficiency, workforce competencies, and systematic process improvements, are central
determinants of trade facilitation outcomes. SEM results indicate that internal capability exerts the strongest direct effect on trade
facilitation (B = 0.401, p < 0.05), confirming that improvements in staff competencies and operational routines translate directly
into procedural efficiency, predictability, and compliance. Operational evidence from Ethiopian border posts further illustrates that
units investing in structured training, workflow optimization, and knowledge-sharing practices achieved significant reductions in
cargo clearance times and enhanced reliability (WB, 2020). These findings extend Human Capital Theory by embedding individual
and collective competencies within broader organizational and institutional reform processes, demonstrating a clear pathway from
workforce capability to operational and economic performance.

The study also refines the Technology Acceptance Model by framing technology adoption as a conditional and enabling factor.
SEM results show a modest direct effect of technology adoption on trade facilitation (f = 0.040, p < 0.05), indicating that digital
systems such as the eCMS, automated risk-management tools, and the eSW improve trade facilitation only when supported by
capable personnel and effective collaborative networks. Variability across Ethiopian border posts, caused by limited interoperability,
uneven digital literacy, and hierarchical operational norms, underscores the socio-technical principle that technology alone cannot
ensure uniform procedural efficiency. This supports OECD Trade Facilitation Indicators, which emphasize that effective digital
customs platforms require supportive institutional capacity and cross-agency integration to translate into operational and economic
gains (OECD, 2023). This insight emphasizes the conditionality of technological interventions in developing-country contexts,
reinforcing the view that digital adoption must be embedded within capable organizations and cooperative networks to generate
meaningful operational and economic gains (Baxter, G., & Sommerville, I., 2011; Venkatesh, V., & Bala, H., 2008).

A central theoretical contribution of this research is the positioning of trade facilitation as a mediating mechanism. PLS-SEM
results confirm that trade facilitation mediates the effects of internal capabilities (f = 0.401), technology adoption ( = 0.040), and
stakeholder collaboration (= 0.326) on trade-related economic performance, with the mediator itself exerting a positive influence
on economic outcomes (f = 0.123, p < 0.05). Procedural efficiency, predictability, and compliance operationalize modernization
inputs into measurable improvements in customs revenue, export participation, and operational reliability (UNCTAD, 2024; WB,
2020). By explicitly modeling this mediating pathway, the study advances theory beyond prior models that often treat trade
facilitation as an endpoint, providing a more nuanced understanding of how hierarchical, resource-constrained public-sector
organizations translate modernization inputs into tangible economic performance.

In addition, the study underscores the moderating influence of organizational culture and technological capacity, enriching
institutional and contingency theory. Adaptive, learning-oriented, and collaborative cultures strengthen the effects of modernization
inputs on trade facilitation, whereas hierarchical, risk-averse norms weaken them. Although several moderation coefficients are
relatively modest, their statistical significance indicates that these conditional relationships remain theoretically meaningful, offering
valuable insight into context-dependent effects of organizational and technological conditions on trade facilitation outcomes.
Technological capacity, including advanced IT infrastructure, system interoperability, and digital literacy, facilitates the translation
of stakeholder collaboration into procedural improvements, whereas insufficient technological resources constrain performance.
Beyond these empirically tested moderators, leadership style and regulatory environment emerge as critical interpretive factors.
Transformational and participatory leadership promotes innovation, compliance, and multi-stakeholder collaboration, while
hierarchical or top-down leadership slows adoption. Coherent and consistent regulatory frameworks support operational
predictability, whereas fragmented or ambiguous regulations hinder effective modernization. Together, these findings indicate that
reform effectiveness depends not only on intervention design but also on organizational readiness, governance quality, and
regulatory alignment (DiMaggio, P. J., & Powell, W. W., 1983; Hofstede, 2011; Schein, 2010; Scott, 2014; Van Wart, 2013).

The study further advances systems and complexity perspectives by demonstrating that internal capabilities, technology
adoption, and stakeholder collaboration interact synergistically rather than operating independently. SEM and operational evidence
indicate that modernization outcomes were strongest where all three inputs were aligned, producing cumulative gains in procedural
reliability, compliance, and economic performance. This confirms complexity theory’s proposition that organizational performance
emerges from dynamic interactions among interdependent elements rather than linear, additive effects (Andrews, M., Pritchett, L.,
& Woolcock, M., 2017). By moving beyond fragmented analyses prevalent in prior research, the study provides a theoretically solid
foundation for understanding public-sector modernization as a holistic socio-technical system, particularly within resource-
constrained, hierarchical environments.

Finally, the study contributes uniquely to developing-country public-sector modernization theory by grounding findings in
Ethiopia’s institutional, cultural, and operational realities. By modeling the interplay of multidimensional inputs, trade facilitation
as a mediator, and organizational culture and technological capacity as moderators, while interpretively incorporating leadership
and regulatory factors, the research offers a contextually nuanced theoretical framework that captures the complexities and
contingencies of customs modernization in practice. Importantly, the ECC’s leadership role in aligning national trade policies with
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global regulations and nurturing an adaptive organizational culture is a critical enabling condition, contributing directly to observed
improvements in procedural efficiency, revenue performance, trade competitiveness, and the expansion of import and export trade.
This framework not only bridges abstract institutional theory with the operational dynamics of Ethiopian customs modernization
but also provides a guide for future empirical studies and theoretical refinement in comparable developing-country settings.

In sum, the study advances theoretical knowledge by empirically validating the multidimensional, interdependent, and
interactive nature of modernization inputs, positioning trade facilitation as the central mediating mechanism linking these inputs to
economic performance, and demonstrating that technology adoption functions as a conditional enabler. It further emphasizes the
moderating roles of organizational culture and technological capacity, while interpretively incorporating leadership style and
regulatory coherence as shaping forces. Collectively, these results indicate that the effectiveness of customs modernization
initiatives depends on supportive organizational and technological environments, where adaptive culture, technological capacity,
and committed leadership operate synergistically to produce measurable operational and economic outcomes. Grounded in
Ethiopia’s distinctive institutional and administrative context, the integrated, systems-oriented framework developed in this study
offers a rigorous, context-sensitive foundation for future theory development and empirical research on trade facilitation, public-
sector modernization, and institutional performance in developing-country contexts.

» Conclusions and Practical Recommendations

This study examined the effects of customs modernization on trade facilitation and trade-related economic performance within
the Ethiopian Customs Commission (ECC), focusing on the interplay among internal capabilities, technology adoption, and
stakeholder collaboration. Using a quantitative explanatory design supported by structural equation modeling (SEM), the research
simultaneously assessed direct, mediating, and moderating relationships among these constructs. Trade facilitation was
conceptualized as the central mediating mechanism linking modernization inputs to trade-related economic outcomes, while
organizational culture and technological capacity were modeled as moderating variables shaping the strength of relationships
between modernization inputs and facilitation outcomes. Leadership style and regulatory frameworks were considered interpretive
contextual variables that shape the institutional environment in which reforms unfold. The empirical findings collectively
demonstrate that customs modernization is inherently multidimensional, context-sensitive, and systemically interdependent,
requiring coordinated institutional capability, technological readiness, and collaborative governance to generate sustainable
improvements in trade efficiency and economic performance. Considering that the ECC accounts for roughly 35- 40 percent of
national revenue, enhancing trade facilitation not only improves operational efficiency but also delivers significant macroeconomic
benefits, highlighting the critical importance of strategically implemented modernization initiatives.

The results indicate that internal capabilities constitute a foundational driver of trade facilitation. Administrative efficiency,
procedural standardization, human capital development, and organizational learning significantly improve operational
predictability, processing speed, and decision accuracy in customs operations. These findings are consistent with the theoretical
propositions of Human Capital Theory and Business Process Reengineering frameworks, which emphasize that investments in
workforce competencies and process redesign are essential for achieving operational excellence and organizational transformation.
Within the ECC context, the strengthening of staff competencies, standard operating procedures, and knowledge-sharing
mechanisms has demonstrably improved clearance times, compliance accuracy, and operational reliability. Importantly, this study
addresses a significant empirical gap in Ethiopia, where previous research has rarely examined the simultaneous and interactive
effects of internal capabilities, technological systems, and collaborative networks on trade facilitation and trade-related economic
outcomes. The findings show that modernization initiatives are fundamentally capability-driven rather than purely technology-led.
Digital investments alone cannot transform customs performance unless supported by skilled personnel, structured processes, and
institutional learning mechanisms. This underscores the critical importance of aligning modernization investments with long-term
capacity-building strategies that institutionalize knowledge, strengthen professional competencies, and embed continuous
improvement practices within customs operations. Operational improvements at individual border posts, when aggregated,
contribute significantly to national trade competitiveness and revenue, highlighting the systemic importance of capability
development for broader economic outcomes.

Technology adoption also plays a significant role in improving trade facilitation outcomes; however, its effectiveness is
contingent upon organizational readiness, complementary resources, and behavioral acceptance among users. Within the Ethiopian
Customs Commission, digital systems such as the eCMS, and the eSW have improved documentation control, reduced manual
intervention, enhanced data traceability, and strengthened procedural transparency. These systems have accelerated clearance
processes, minimized operational errors, and enabled more predictable trade flows, demonstrating measurable progress in Ethiopia’s
customs modernization agenda.

Consistent with the Technology Acceptance Model, the effectiveness of digital systems depends not only on technical
infrastructure but also on perceived usefulness, ease of use, institutional support, and user competence. The study also identified
behavioral factors influencing technology adoption. Some managers or operational leaders exhibit reluctance toward digital systems
because these technologies enhance transparency by tracking service delivery times and operational performance. Increased
transparency can reduce opportunities for discretionary administrative practices, which may generate resistance among some
personnel. Additionally, certain employees express concerns about job displacement associated with automation and digitalization,
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reflecting anxieties about redundancy and organizational restructuring. These findings highlight that technology functions primarily
as an amplifier of existing institutional strengths rather than a substitute for weak human or procedural capacities. Therefore,
successful digital transformation requires integrated change-management strategies that address behavioral resistance, strengthen
digital literacy, and promote trust in automated systems while reinforcing professional accountability. These observations further
confirm that technology adoption is most effective when aligned with strong leadership, supportive organizational culture, and
complementary capacity development.

Stakeholder collaboration emerged as another critical determinant of trade facilitation performance. Effective coordination
among customs units, partner government agencies, private-sector actors, and international organizations reduces procedural
bottlenecks, improves regulatory alignment, and strengthens compliance within the trade ecosystem. In the Ethiopian context,
collaboration with logistics operators, trade associations, and international development partners has supported the pilot
implementation of electronic single window modules, facilitated procedural harmonization among border agencies, and
strengthened integration within regional and global trade networks. These collaborative efforts have generated tangible
improvements in clearance efficiency, regulatory transparency, and revenue collection. The findings reinforce stakeholder and
institutional perspectives that view modernization not as an isolated internal reform process but as an inter-organizational
transformation involving multiple actors within the trade system. Effective collaboration enhances transparency, predictability, and
information sharing, thereby amplifying the operational gains derived from internal capability development and digital adoption.
Strengthening institutionalized platforms for public—private dialogue and cross-agency coordination is therefore essential for
sustaining modernization outcomes and ensuring that reforms address the practical needs of the broader trading community.
Technological capacity significantly moderates the effectiveness of collaborative initiatives, demonstrating that IT infrastructure
and digital literacy are critical enablers for translating multi-stakeholder coordination into measurable facilitation outcomes.

One of the most significant theoretical contributions of this research is the empirical validation of trade facilitation as a
mediating mechanism linking modernization inputs to trade-related economic performance. The study demonstrates that operational
improvements in customs procedures, particularly those related to efficiency, compliance management, and procedural
predictability, serve as the primary channels through which internal capabilities, digital systems, and stakeholder collaboration
translate into broader economic outcomes such as increased trade volumes, enhanced revenue mobilization, and strengthened
institutional credibility. By explicitly modeling this mediating pathway within the Ethiopian context, the study fills a critical
empirical gap in the literature on customs modernization in developing economies. The results indicate that modernization initiatives
generate meaningful economic value primarily when institutional reforms translate into improved operational practices that facilitate
trade. This finding reinforces the policy importance of measuring modernization success not solely through technological
deployment or institutional restructuring, but through observable improvements in facilitation outcomes such as clearance time
reduction, compliance enhancement, and trader satisfaction.

Moderation analyses further enrich the interpretation of the findings. Organizational culture and technological capacity were
empirically modeled as moderators influencing the strength of relationships between modernization inputs and trade facilitation
outcomes. The results reveal that adaptive, learning-oriented organizational cultures and well-developed technological infrastructure
significantly strengthen the impact of internal capabilities and digital adoption on facilitation performance. Conversely, rigid
hierarchical norms, risk-averse organizational behaviors, limited system interoperability, uneven digital literacy, and cultural
predispositions toward uncertainty weaken these relationships. Although several moderation coefficients are modest in magnitude,
their statistical significance demonstrates that even small contextual effects are theoretically meaningful and practically relevant,
particularly in resource-constrained and hierarchical public-sector environments like the ECC.

These findings demonstrate that modernization outcomes are highly contingent upon institutional readiness, governance
quality, and behavioral alignment within the organization. The presence of advanced digital systems or formal process reforms alone
cannot guarantee improved performance if the organizational environment does not support experimentation, learning, and cross-
functional collaboration. Accordingly, organizational reform initiatives should prioritize cultural transformation strategies that
promote innovation, accountability, and knowledge sharing, thereby enabling institutions to fully leverage modernization
investments.

Leadership style and regulatory frameworks, although not statistically modeled as moderators, play a critical contextual role
in shaping reform trajectories. Supportive leadership fosters coordination across organizational units, reinforces compliance norms,
and encourages digital adoption among employees. In the ECC, leadership has been instrumental in aligning national trade policies
with global regulatory standards, nurturing an adaptive organizational culture, and reinforcing performance accountability, thereby
contributing directly to observed gains in revenue, trade volumes, and national competitiveness. Leaders who demonstrate
commitment to modernization reforms help create a shared vision for change, motivate staff participation, and facilitate the
integration of technological innovations into daily operational practices.

Similarly, coherent and predictable regulatory frameworks provide legal certainty and procedural clarity, enabling both

customs officials and private-sector traders to operate within a stable institutional environment. Conversely, fragmented or
inconsistent regulations can undermine reform outcomes by creating procedural ambiguity and administrative inefficiencies.

NISRT26AUG270 WWW.ijisrt.com 688


https://doi.org/10.38124/ijisrt/26aug270
http://www.ijisrt.com/

Volume 11, Issue 8, August— 2026 International Journal of Innovative Science and Research Technology
ISSN No:-2456-2165 https://doi.org/10.38124/ijisrt/26aug270

Strengthening regulatory coherence and leadership accountability therefore represents a critical policy priority for sustaining
modernization reforms and ensuring that institutional transformation remains aligned with national development objectives.

From an empirical perspective, the study confirms that Ethiopia has made measurable progress in customs modernization over
the past decade. The implementation of the eCMS and the eSW has enhanced procedural automation, strengthened monitoring and
evaluation processes, improved operational predictability, and facilitated data-driven decision-making within the Ethiopian Customs
Commission. These reforms have contributed to improved trade facilitation outcomes and stronger revenue performance.

Nevertheless, several challenges remain. These include uneven adoption of digital systems across operational units,
interoperability limitations between customs and partner government agencies, gaps in specialized human capital, behavioral
resistance to technological change, and insufficient operational-level integration among stakeholders. These findings illustrate that
modernization is not a one-time reform but an adaptive and iterative process requiring sustained institutional commitment,
continuous capacity development, and ongoing evaluation. Future modernization efforts should therefore adopt adaptive governance
frameworks that allow customs institutions to refine operational processes, incorporate technological innovations, and respond
effectively to evolving trade dynamics while aligning operational improvements with national economic and fiscal objectives.

The study also contributes theoretically by integrating Human Capital Theory, Business Process Reengineering, the
Technology Acceptance Model, and stakeholder and institutional perspectives into a unified analytical framework. This systems-
oriented approach captures the complex interactions among human resources, technological systems, collaborative networks,
cultural dynamics, and institutional constraints that shape modernization outcomes in public-sector organizations. By modeling
direct, mediating, and moderating relationships simultaneously, the research enhances theoretical rigor while offering empirically
grounded insights for institutional reform in developing economies. Such integrative frameworks are particularly valuable for
understanding modernization processes in resource-constrained environments, where institutional transformation must balance
technological innovation with capacity development, governance reform, and stakeholder engagement.

From a practical perspective, the findings highlight the necessity of coordinated managerial and policy interventions across
multiple institutional levels. At the organizational level, strengthening institutional capacity remains the cornerstone of
modernization. Targeted workforce development initiatives, including structured training programs, continuous professional
development, and collaborative knowledge-sharing platforms, should be prioritized to enhance procedural expertise, digital
competencies, and analytical decision-making skills among customs personnel. Standardized workflows, process redesign
initiatives, and performance monitoring systems can further improve operational efficiency by reducing administrative delays and
enhancing service reliability. Embedding these capabilities within daily operational routines ensures that human resources
effectively support technology adoption and stakeholder collaboration. Empirical evidence from this study indicates that
improvements in internal capabilities are directly associated with significant reductions in clearance times and greater procedural
predictability.

Digital systems represent essential operational enablers but must be integrated within broader socio-technical systems.
Platforms such as the eCMS, and the eSW improve transparency, automate documentation processes, and enhance procedural
efficiency. However, SEM findings indicate that technology adoption alone produces only modest performance gains when not
supported by capable personnel and collaborative institutional networks. Advanced technologies, such as artificial intelligence,
blockchain applications, and big-data analytics, hold potential to further strengthen risk management, compliance monitoring, and
predictive trade facilitation. To realize these benefits, customs administrations should implement comprehensive digital
transformation strategies that combine infrastructure investments with digital skills development, organizational learning, and
structured change-management programs.

Cultivating an adaptive and learning-oriented organizational culture is equally important. Organizational environments
characterized by openness, cross-unit collaboration, and continuous improvement amplify the positive effects of internal capabilities
and digital systems on trade facilitation performance. In contrast, rigid hierarchical norms and resistance to innovation can impede
reform implementation. Leadership development programs, mentorship initiatives, and structured change-management frameworks
are therefore necessary to embed innovation and learning within the Ethiopian Customs Commission. Encouraging experimentation,
performance feedback, and knowledge sharing can help institutionalize continuous improvement and strengthen the sustainability
of modernization reforms.

At the inter-agency and private-sector level, the study highlights the critical importance of collaborative governance in
enhancing trade facilitation outcomes. Effective coordination among customs authorities, border management agencies, logistics
operators, and other government institutions reduces procedural fragmentation and strengthens regulatory coherence. Standardized
inspection procedures, shared operational databases, joint risk-management frameworks, and collaborative decision-making
platforms can significantly improve predictability and reduce administrative duplication. Private-sector actors, including importers,
exporters, logistics providers, and freight operators, are more likely to support compliance and digital system adoption when they
are actively engaged in co-design processes, feedback mechanisms, and joint training initiatives. SEM results demonstrate that
operational units characterized by strong inter-agency coordination experience measurable reductions in clearance delays and error
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rates. Institutionalizing regular public—private consultation mechanisms and multi-stakeholder advisory platforms can therefore
enhance policy responsiveness and strengthen trust between customs authorities and the trading community.

Digital infrastructure also plays an important role in facilitating collaboration across agencies and private-sector actors.
However, its operational impact depends on workforce capability, organizational readiness, and stakeholder engagement.
Investments in digital literacy programs, structured feedback systems, and change-management strategies can facilitate effective
implementation of integrated digital platforms across agencies and firms. Cross-agency workshops, joint capacity-building
initiatives, and multi-stakeholder forums can strengthen coordination, promote knowledge exchange, and foster innovation within
the trade facilitation ecosystem. Advanced technological tools such as Al-driven risk assessment systems and blockchain-based
documentation platforms offer additional opportunities to streamline regulatory processes and enhance inter-agency coordination.

At the national policy level, trade and development strategies should integrate customs modernization within broader economic
objectives, including export promotion, investment facilitation, and industrial competitiveness. Establishing a centralized national
trade facilitation task force could improve coordination across ministries, regulatory authorities, and border agencies, thereby
strengthening policy coherence and reducing institutional fragmentation. Implementing performance dashboards that link customs
clearance metrics with national export and investment targets would provide policymakers with actionable insights for monitoring
modernization progress and identifying operational bottlenecks. Integrating customs performance indicators into national
development planning frameworks can further ensure that trade facilitation reforms contribute directly to economic growth and
structural transformation.

National policies should also support long-term human capital development, technological innovation, and structured multi-
stakeholder participation. Leadership development programs, capacity-building initiatives, and iterative change-management
strategies can help institutionalize adaptive and learning-oriented governance practices. Monitoring and evaluation systems should
combine quantitative performance indicators with structured feedback loops that allow policymakers to refine interventions, respond
to emerging trade dynamics, and sustain long-term economic impact. Establishing independent evaluation mechanisms and
transparent reporting frameworks could further strengthen accountability and evidence-based policymaking in customs
modernization.

Overall, the evidence generated by this study demonstrates that customs modernization is a systemic and multidimensional
transformation process in which human, technological, and institutional factors interact dynamically to produce trade efficiency and
economic gains. Structural equation modeling results confirm that trade facilitation functions as the central mechanism linking
modernization inputs to operational and economic outcomes, while organizational culture and technological capacity moderate the
strength of these relationships. Leadership commitment and regulatory coherence further shape the sustainability and effectiveness
of reforms. Strategic leadership, particularly at the ECC, has proven essential in aligning national trade policies with global
standards, nurturing adaptive organizational culture, and translating modernization efforts into measurable increases in revenue,
trade volumes, and national competitiveness. By systematically integrating these evidence-based strategies, policymakers, customs
authorities, and private-sector stakeholders can translate modernization investments into sustained improvements in trade
facilitation, revenue mobilization, compliance performance, and broader economic development.

Lessons derived from Ethiopia’s experience also provide valuable insights for other developing countries pursuing customs
modernization reforms. The integration of theory-informed strategies with practical institutional reforms demonstrates that
modernization initiatives can generate both immediate operational benefits and long-term economic gains when supported by
coordinated governance, strong institutional capacity, and adaptive organizational cultures. Accordingly, Ethiopia’s modernization
trajectory offers a replicable policy framework for similarly situated economies seeking to enhance trade competitiveness, strengthen
revenue systems, and integrate more effectively into the global trading system.

» Recommendations for Future Research

Building on the empirical findings, theoretical contributions, and limitations of this study, several avenues for future research
emerge to deepen understanding of customs modernization, trade facilitation, and trade-related economic performance in
developing-country contexts. These recommendations aim to enhance theoretical sophistication, contextual grounding, empirical
rigor, and practical relevance, providing actionable insights for policymakers, managers, and scholars.

» Longitudinal and Dynamic Studies

Future research should employ longitudinal designs to examine how modernization initiatives evolve over time and produce
sustained impacts on trade facilitation and economic outcomes. While the current study used a cross-sectional approach, longitudinal
analyses would enable the examination of both immediate and lagged effects of internal capabilities, technology adoption,
stakeholder collaboration, and leadership interventions across multiple phases of reform. Such designs would also facilitate
investigation of procedural learning effects, organizational adaptation, and the cumulative impacts of modernization investments on
clearance times, compliance rates, revenue collection, and trade volumes. In addition to these established indicators, future studies
could incorporate more granular and time-sensitive operational data, including time-stamped transaction records, sequential process
logs, and longitudinal system usage analytics, to capture the evolution of performance improvements at a finer level of detail.
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Longitudinal research provides stronger evidence for causal relationships and captures the sustainability of reform interventions in
dynamic trade environments (Grainger, 2008; OECD, 2025; UN, 2025; UNCTAD, 2024).

» Multi-Level, Mixed-Methods, and Systems-Oriented Approaches

Future studies should integrate multi-level and mixed methods designs that combine quantitative modeling with qualitative
insights. Quantitative approaches, including structural equation modeling, multilevel regression, and mediation and moderation
analyses, can test the pathways through which modernization inputs influence trade facilitation and economic performance.
Researchers should also incorporate leadership behavior, governance practices, and regulatory coherence as explicitly modeled
variables to capture their moderating and enabling effects on modernization outcomes. Qualitative methods, such as semi-structured
interviews, case studies, and ethnographic observation, can illuminate how customs officers, managers, and private-sector
stakeholders experience system adoption, negotiate procedural changes, and interact within organizational cultures. Such
approaches are particularly valuable for examining behavioral dynamics, including resistance to digital systems, hierarchical
rigidity, and risk-averse decision-making. Integrating quantitative and qualitative methods enables a systems-oriented understanding
of reforms, highlighting how individual, organizational, and institutional layers interact to shape operational and economic
outcomes.

» Comparative Studies Across Developing Countries

Cross-country comparative research is needed to assess the generalizability and contextual contingency of findings. While
Ethiopia provides a valuable case study, other Sub-Saharan African countries, such as Ghana, Kenya, Rwanda, and Tanzania, may
exhibit different institutional capacities, regulatory environments, technological readiness, and stakeholder engagement practices.
Comparative studies should examine how internal capabilities, digital adoption, collaborative networks, and leadership approaches
operate under diverse political, cultural, and resource conditions, testing the reliability of mediating and moderating mechanisms
identified in this study. Such research could identify best practices, critical contextual factors, and adaptive strategies for reform
implementation while informing regional trade harmonization efforts and providing scalable interventions for trade facilitation
initiatives across developing (Buyonge, C., & Kireeva, 1., 2008; Kitema, W., Gitonga, D., & Tenai, J., 2025)

» Integration of External Environmental and Policy Factors

Future research should expand explanatory frameworks to include external variables that may influence modernization
outcomes. Key factors include political stability, macroeconomic conditions, regional trade agreements, infrastructure quality,
regulatory frameworks, and global supply chain dynamics. Explicit attention to how national leadership commitment, institutional
governance, and regulatory coherence intersect with these external factors would provide richer insights into their role as enabling
or constraining forces in modernization. In particular, future studies should examine concrete policy domains such as tariff
harmonization, digitization mandates for customs procedures, integration and interoperability of electronic single window systems
across agencies, and cross-border regulatory alignment within regional economic communities. Examining these alongside internal
capabilities, technology adoption, and collaborative networks provides a holistic, systems-oriented understanding of how
organizational, technological, and institutional dynamics interact with broader environmental conditions to shape operational
efficiency and economic performance (Arvis, J. F., Raballand, G., & Marteau, J. F. T., 2007; Portugal-Perez, A., & Wilson, J. S.,
2012). Such research can also explore the effects of shocks, such as economic crises, political transitions, or pandemics, on
modernization success.

» Enhanced Conceptualization and Measurement of Key Constructs

The operationalization of technology adoption, organizational culture, and stakeholder collaboration requires further
refinement. Future research should examine additional dimensions, such as user experience, trust in digital platforms, informal
networks, leadership behaviors, and collaborative norms. Advanced measurement techniques, including network analysis, digital
trace data, behavioral observation, and transaction-level datasets, can capture the complex interactions between technological,
human, and organizational resources. Building on the data used in this study, future research could incorporate more granular and
disaggregated measures, including time-stamped process indicators, detailed compliance audit records, and system interaction logs,
to enhance analytical precision and empirical rigor. These approaches would provide deeper insights into the mechanisms driving
procedural efficiency, compliance behavior, and revenue generation (Marikyan, D., Papagiannidis, S, & Stewart, G. B., 2023).

» Investigating the Role of Emerging Technologies

Advanced digital technologies, including blockchain, artificial intelligence, big data analytics, and machine learning, should
be examined in relation to customs modernization. Research should focus on the interactive effects of these technologies with
internal capabilities, organizational culture, stakeholder collaboration, and leadership practices, rather than treating them as
independent drivers. Such studies can clarify how emerging technologies enhance efficiency, transparency, compliance, and
economic performance, particularly when embedded within supportive institutional and organizational environments. This line of
inquiry is especially relevant for designing next-generation customs systems in resource-constrained settings, where the
effectiveness of advanced technologies depends on complementary investments in human capital, governance, and infrastructure
(Marikyan, D., Papagiannidis, S, & Stewart, G. B., 2023).
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» Behavioral and Organizational Change Dynamics

Future research should explicitly examine the behavioral dimensions of customs modernization, which play a critical role in
shaping the success or failure of reform initiatives. Studies could investigate how incentive structures, performance evaluation
systems, and organizational norms influence the adoption and effective use of digital technologies, compliance with standardized
procedures, and engagement in collaborative practices. In particular, research could explore the impact of performance-linked
rewards, peer mentoring programs, professional recognition systems, and targeted capacity-building initiatives on employee
motivation and behavioral compliance. Moreover, drawing on behavioral and technology adoption theories, future studies could
analyze how perceptions of risk, trust, job security, and managerial accountability influence resistance or acceptance of digital
systems. Such research would contribute to a deeper understanding of organizational change processes and provide actionable
insights for aligning individual behavior with institutional reform objectives.

» Logistics Performance and Trade Facilitation Integration

Future studies should continue to explicitly connect modernization initiatives to tangible operational and economic outcomes
while extending the depth and precision of measurement approaches. Indicators such as clearance times, compliance rates, trade
volumes, and revenue collection should be complemented with additional longitudinal and transaction-level data to enable more
robust triangulation and causal inference. Researchers should seek to identify the specific combinations of workforce capacity,
digital adoption, organizational culture, stakeholder collaboration, and policy interventions that produce the greatest operational and
economic impact. Integrating longitudinal, comparative, and context-sensitive analyses with explicit consideration of policy
domains and institutional variables will strengthen both the generalizability and practical relevance of research findings (Nutley,
S.M., Walter, I. and Davies, H.T.O., 2007; UNCTAD, 2024).

In summary, future research should extend beyond cross-sectional analysis to incorporate longitudinal, multi-level, and mixed-
methods designs, while explicitly integrating logistics performance, behavioral dynamics, and concrete policy domains into
analytical frameworks. By refining measurement approaches through the use of more granular and time-sensitive data, examining
the behavioral foundations of organizational change, and exploring regulatory and institutional reforms in greater depth, scholars
can generate richer, contextually grounded, and policy-relevant insights. Such efforts will advance theoretical understanding, inform
practical interventions, and support evidence-based policymaking, ultimately contributing to improved trade facilitation, enhanced
logistics performance, and sustained economic competitiveness in developing-country contexts.

» Final Remarks

This study provides a comprehensive, empirically grounded examination of the interplay among internal capabilities,
technology adoption, stakeholder collaboration, and trade facilitation, and their collective influence on trade-related economic
performance in Ethiopia. The findings underscore that customs modernization is inherently multidimensional: procedural efficiency,
digital systems, and collaborative governance structures operate synergistically to produce measurable improvements in clearance
times, compliance rates, trade volumes, and revenue collection (UNCTAD, 2024; WTO, 2024). By modeling trade facilitation as a
mediating mechanism and empirically incorporating organizational culture and technological capacity as moderating factors, this
study clarifies the pathways through which modernization inputs generate operational and economic gains while accounting for
contextual realities often overlooked in conventional institutional reform frameworks (OECD, 2025; Portugal-Perez, A., & Wilson,
J. S., 2012).

The theoretical contributions of this research are substantial. First, it reframes procedural reforms and technology adoption not
as discrete endpoints but as integrated, contingent processes that require strategic coordination and contextual adaptation (Becker,
1993; Davis, 1989). Trade facilitation emerges as a central mediating mechanism, operationalizing human, technological, and
collaborative resources into measurable economic (Arvis, J. F., Raballand, G., & Marteau, J. F. T., 2007; Hummels, D. L. and
Schaur, S., 2013). Second, moderating factors, including organizational culture and technological capacity, highlight that the
effectiveness of modernization efforts depends critically on institutional alignment and readiness. Adaptive, learning-oriented
cultures and well-developed digital infrastructure amplify reform benefits, whereas rigid, administratively hierarchical structures
and limited system interoperability constrain performance, reinforcing the relevance of socio-technical perspectives in public-sector
modernization (Marikyan, D., Papagiannidis, S, & Stewart, G. B., 2023; Pasmore, 2015; Venkatesh, V., & Bala, H., 2008).

Empirical findings confirm that internal capabilities constitute the foundational drivers of trade facilitation. Investments in
human capital, administrative efficiency, process standardization, and organizational learning directly enhance operational
predictability, processing speed, and accuracy, consistent with Human Capital Theory and Business Process Reengineering
principles. Technology adoption strengthens these outcomes, yet its impact is contingent upon complementary workforce
competencies, institutional readiness, and behavioral acceptance. In Ethiopia, digital platforms such as eCMS and the eSW have
improved documentation control, procedural transparency, and trade predictability. However, these systems achieve their full
potential only when integrated with capable personnel structures, interoperable systems, and supportive organizational processes,
demonstrating that technology amplifies rather than substitutes human and organizational capacity.

Stakeholder collaboration is another critical dimension. Effective coordination among customs units, border agencies, private-
sector actors, and international partners reduces procedural bottlenecks, harmonizes regulatory processes, and strengthens
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compliance. Engagement with logistics operators and trade associations, for example, facilitated pilot eSW implementations and
enhanced inter-agency workflow alignment, yielding tangible improvements in clearance efficiency, regulatory transparency, and
revenue collection. These examples illustrate that modernization outcomes emerge from the dynamic interaction of human,
technological, and institutional resources within a networked trade ecosystem.

Leadership style and regulatory frameworks function as pivotal contextual variables shaping modernization trajectories.
Supportive, participatory leadership enhances coordination, fosters adoption of digital systems, and motivates personnel
engagement, while coherent regulatory frameworks provide legal certainty and procedural clarity. Conversely, fragmented or
ambiguous regulations and hierarchical or risk-averse leadership norms can undermine reform gains, emphasizing that sustainable
modernization requires alignment across governance, institutional, and regulatory dimensions.

From a managerial perspective, the research reinforces the necessity of a holistic, system-wide approach. Internal capabilities,
technology adoption, and stakeholder collaboration must be developed concurrently rather than sequentially. Workforce
development, standardized process redesign, and continuous professional learning are essential to unlocking the operational benefits
of digital systems. Managers should cultivate adaptive, learning-oriented cultures that encourage innovation, cross-functional
collaboration, and continuous improvement, enabling institutions to respond effectively to evolving trade demands (Denison, D.
R., Nieminen, L., & Kotrba, L., 2014).

Policy implications are equally significant. Trade facilitation should be recognized as the operational bridge linking
modernization inputs to economic performance. Policymakers are advised to implement integrated reforms that strengthen human
and institutional capacity, expand digital infrastructure, and align regulatory frameworks, procedural standards, and inter-agency
coordination. Such alignment reduces transaction costs, enhances predictability, and supports sustainable trade competitiveness
(OECD, 2025; WB, 2020). Investments must balance technical infrastructure with human and organizational development, ensuring
that digital literacy, system interoperability, and structured change-management mechanisms accompany technological
enhancements.

Ethiopia’s experience offers transferable insights for other developing countries contending with resource constraints,
hierarchical governance, and uneven technological readiness. Integrated, context-sensitive strategies that simultaneously develop
workforce capacity, digital infrastructure, and multi-stakeholder collaboration can overcome these barriers and yield measurable
improvements in trade facilitation (Arvanitis, Y. and Raballand, G., 2023). By highlighting the complementarity of human,
technological, and collaborative resources, this study provides a practical, evidence-based roadmap for modernization initiatives
that incorporates monitoring, evaluation, and continuous learning, essential elements of adaptive governance (Andrews, M.,
Pritchett, L., & Woolcock, M., 2017; Nutley, S.M., Walter, I. and Davies, H.T.O., 2007).

In sum, customs modernization in Ethiopia represents a dynamic, multidimensional, and context-dependent process. Trade
facilitation functions as the primary mechanism through which internal capabilities, technology adoption, and stakeholder
collaboration generate economic value, with effectiveness conditioned by organizational culture, technological capacity, and the
alignment of leadership and regulatory frameworks. By integrating rigorous empirical evidence with theoretical and contextual
insights, this study presents a cohesive, actionable framework that advances scholarly understanding, guides managerial practice,
and informs policy design. It provides a practical roadmap for achieving effective, sustainable, and adaptive customs modernization,
demonstrating how human, technological, and collaborative resources can be orchestrated to enhance trade facilitation and economic
performance in Ethiopia and other developing-country contexts.
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