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A B S T R A C T

The Emerging economies face a Sustainability (SD) paradox is the need to adopt green logistics and supply chain 
practices while constrained by limited resources and inadequate institutional frameworks. This study tackles 
three core challenges: (1) the absence of context-specific theories explaining Eco/Green-Innovation (EI) inte
gration within Green Supply Chain Management (GSCM), (2) lack of empirical insights into SD implementation 
in Middle Eastern industries, and (3) the missing link between organizational practices and progress toward UN 
Sustainable Development Goals (SDGs).The research introduces four innovations: (1) a mixed-methods design 
combining PRISMA-based literature review with a case study for both breadth and depth, (2) the first validated 
measurement framework for EI–GSCM integration in the Middle East, (3) a theoretical model combining 
Resource-Based View, Institutional Theory, and Diffusion of Innovation Theory to explain implementation under 
constraints, and (4) an SDG-mapping method directly linking SD practices to specific SDG targets. Key insights 
include: green procurement as the most effective starting point (78 % adoption); Green Human Resource 
Management (GHRM) as a vital mediator (r = 0.399); the need for integrated, not sequential, implementation; 
Total Quality Environmental Management as a strong secondary approach (65 %); and practical pathways 
linking practices to SDG 12.This is integrated empirical and theoretical study on EI and GSCM tailored to 
emerging economies, offering practical frameworks and advancing sustainable supply chain transformation. 
Building on these findings, future research should explore emerging eco-technologies such as artificial intelli
gence, blockchain, and smart irrigation systems to enhance SD performance.

1. Introduction

Environmental pollution and the rapid consumption of natural re
sources have become pressing global concerns due to their severe con
sequences, both in the present and the near future. Carbon dioxide 
emissions, primarily from transportation and industrial activities, have 
intensified climate change, leading to unpredictable and extreme 
weather patterns. These include exceptional snowfalls in the Middle East 
and Western Europe, storms, and rising temperatures in mid-latitude 
and Arctic regions. Additionally, landfilling and illegal waste dumping 
pose significant environmental, social, and economic challenges at local, 
national, and global levels. A key strategy for mitigating waste-related 

issues involves the 3Rs approach—reduce, reuse, and recycle. 
Reducing and reusing are closely linked to consumption patterns and 
material demand within SCs. However, when these approaches are not 
feasible or economically viable, recycling plays a crucial role. Through 
reverse logistics and material recovery, products can be processed to 
extract recyclable components, which are then reintegrated into new 
production cycles. This growing global awareness has fueled demand for 
environmentally friendly products, leading to the development of GSC, 
which have become a significant trend in international markets. The 
shift towards Sustainable Development (SD) has also influenced pro
duction processes, aligning with ISO 14001 standards and fostering new 
economic opportunities within the framework of the blue ocean strategy 
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(Ahmed Ali et al., 2020; Zittis et al., 2022; Tong and Li, 2018).

1.1. Significance of issues addressed and critical problems solved

The Emerging Economy SD Paradox: Emerging economies face an 
unprecedented SD challenge that existing literature has inadequately 
addressed: how to implement clean, green, and sustainable logistics and 
supply chain practices while operating under severe resource con
straints, institutional limitations, and economic pressures that make 
traditional Western-developed frameworks inapplicable (Freihat et al., 
2024; Jung, 2020; Kiwan and Al-Gharibeh, 2020; Le et al., 2023). This 
paradox represents one of the most significant barriers to global SD 
achievement, as emerging economies account for over 60 % of global 
manufacturing and supply chain activities yet lack context-specific 
guidance for sustainable transformation (Saqib and Zhang, 2021).

Critical Problem 1: Theoretical Framework Inadequacy Existing 
theoretical frameworks for Eco/Green-Innovation (EI) and Green Supply 
Chain Management (GSCM) integration were developed primarily in 
Western contexts with abundant resources, stable institutions, and 
established environmental regulations (Li et al., 2020). These frame
works fail to account for the unique challenges facing emerging econ
omies, including limited financial resources, weak institutional 
frameworks, cultural resistance to change, and competing economic 
development priorities. This theoretical gap has left managers and pol
icymakers in emerging economies without adequate guidance for 
implementing sustainable practices, contributing to the global SD 
implementation deficit. The insufficiency of current policies to drive the 
transition to sustainable practices, such as reusable packaging systems, 
further exacerbates this challenge, highlighting the need for legislative 
reform and enabling measures to create a level playing field (Copello 
and Simon, 2023).

Critical Problem 2: Implementation Mechanism Understanding Gap 
While extensive research exists on what sustainable practices organi
zations should adopt, there is insufficient understanding of how orga
nizations in emerging economies can successfully implement integrated 
EI and GSCM strategies (Li, et al., 2022; Li, 2023). This implementation 
gap is particularly acute in Middle Eastern contexts, where cultural, 
institutional, and economic factors create unique barriers and oppor
tunities that are not addressed in existing literature. The absence of 
empirically-validated implementation mechanisms has resulted in high 
failure rates for SD initiatives in emerging economies.

Critical Problem 3: SDG Achievement Disconnection Despite the 
global commitment to achieving UN Sustainable Development Goals by 
2030, there is limited research connecting organizational SD practices to 
specific SDG targets and indicators, particularly in emerging economy 
contexts (Lim, 2022; Lisi et al., 2020). This disconnection has made it 
difficult for organizations to understand how their SD investments 
contribute to global goals, reducing motivation for implementation and 
limiting the ability to measure meaningful impact.

Significance of Addressing These Problems: Solving these problems is 
critical for several reasons: (1) Emerging economies represent the 
fastest-growing segment of global supply chains and their SD trans
formation is essential for global climate goals; (2) The failure to develop 
context-specific frameworks perpetuates the SD gap between developed 
and emerging economies; (3) Without proper implementation guidance, 
organizations in emerging economies risk wasting limited resources on 
ineffective SD initiatives (Jones et al., 2022); and (4) The lack of SDG 
connection limits the ability to mobilize international support and in
vestment for emerging economy SD transformation (UNCTAD, 2023).

1.2. The case of Jordan: challenges and opportunities

Jordan’s rapid economic growth has led to increased pollution and 
energy consumption, exacerbating environmental problems such as ur
banization, air pollution, and water scarcity. Additionally, global 
warming and climate change have placed further strain on Jordan’s 

industrial sector, which relies heavily on petroleum and electricity. 
Given these challenges, GSCM is increasingly seen as a viable solution. 
At the same time, EI—which includes advancements in processes, ser
vices, organizational structures, and marketing strategies—plays a 
critical role in enhancing environmental performance (Hajar et al., 
2020; Sheikhzeinoddin et al., 2022; Hajar and Hajer, 2024; Raman et al., 
2023).

1.3. Research questions and objectives

Primary Research Question: How can emerging economy organiza
tions develop and implement integrated EI and GSCM capabilities to 
achieve sustainable development outcomes while operating under 
resource and institutional constraints?

Secondary Research Questions: 

1. What are the critical success factors and implementation mecha
nisms for EI and GSCM integration in emerging economy contexts?

2. How do Resource-Based View, Institutional Theory, and Diffusion of 
Innovation Theory combine to explain SD implementation in 
resource-constrained environments?

3. How can organizations in emerging economies connect their SD 
practices to UN Sustainable Development Goals achievement?

1.4. Research gap and literature foundation

This study occupies a unique position in the clean, green, sustainable 
logistics and supply chain management literature by being the first to 
comprehensively examine EI and GSCM integration specifically in 
emerging economy contexts. While existing studies have examined these 
concepts separately or in developed economy contexts, no previous 
research has developed and empirically validated an integrated frame
work that accounts for the unique constraints and opportunities present 
in emerging economies.

Comprehensive analysis of 119 peer-reviewed studies published 
between 2015–2025 reveals four critical gaps that this research uniquely 
addresses: 

1. 78 % of existing studies focus on developed economies (US, Europe, 
Japan), with only approximate 12 % examining emerging economies 
and none focusing specifically on Middle Eastern industrial contexts.

2. 89 % of studies examine EI or GSCM separately, with only approxi
mate 11 % attempting integration, and none developing compre
hensive frameworks for resource-constrained environments.

3. 67 % of studies focus on what practices to adopt rather than how to 
implement them, with no studies providing detailed implementation 
guidance for emerging economy contexts.

4. Approximate 23 % of studies mention SDGs, and none provide 
detailed frameworks for connecting organizational practices to spe
cific SDG targets and indicators.

1.5. Incremental contributions to literature

1.5.1. Theoretical contributions

1. Develops the first comprehensive theoretical framework explaining 
EI and GSCM integration specifically for emerging economy con
texts, extending existing theory beyond its Western origins.

2. Establishes new theoretical propositions about how resource con
straints, institutional limitations, and cultural factors moderate EI 
and GSCM relationships.
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1.5.2. Methodological Contributions

1. 1.Novel mixed-methods design by introduces innovative combina
tion of PRISMA systematic review with intensive case study inves
tigation for comprehensive understanding.

2. Develops first validated measurement instruments for EI and GSCM 
integration in emerging economy contexts.

3. Creates novel approach for connecting organizational practices to 
specific UN Sustainable Development Goals targets and indicators.

1.5.3. Empirical contributions

1. Provides first comprehensive empirical evidence of EI and GSCM 
integration in Middle Eastern industrial contexts.

2. Identifies specific organizational and managerial mechanisms that 
enable successful SD transformation in emerging economies.

3. Empirically validates relationships between EI, GSCM, and sustain
able development performance under emerging economy 
constraints.

1.5.4. Practical contributions

1. Develops actionable framework for implementing integrated EI and 
GSCM strategies in resource-constrained environments

2. SDG Achievement Pathways: Establishes clear pathways for organi
zations to contribute to UN Sustainable Development Goals through 
SD practices.

3. Provides evidence-based recommendations for government and in
dustry support of SD transformation in emerging economies.

2. Research methodology

This study employed a mixed-methods design combining a PRISMA- 
based systematic literature review with a case study approach, following 
the methodological framework recommended by Mangan et al. (2004), 
who demonstrated that combining quantitative and qualitative meth
odologies can provide more profound insights than using a single 
method alone. The systematic review process followed the guidelines 
established by Meline (2006) for selecting studies with clear inclusion 
and exclusion criteria to ensure the quality and relevance of the litera
ture review.

The selection of a mixed-methods approach is grounded in the 
complexity of EI and GSCM relationships and the need to both under
stand existing theoretical foundations and generate new empirical in
sights. Mixed-methods research designs are particularly valuable when 
addressing complex organizational phenomena that require both 
breadth of understanding (through literature synthesis) and depth of 
insight (through empirical investigation) (Rodríguez Cornejo et al., 
2020). The integration of quantitative literature analysis with 
qualitative-quantitative empirical data collection enables triangulation 
of findings and enhances the validity of conclusions, following estab
lished mixed-methods research principles that emphasize the comple
mentary nature of different data types in providing comprehensive 
understanding of complex phenomena (Ikram et al., 2021; Jum’a, 
2023).

2.1. Quantitative approach

For the quantitative approach, a PRISMA (Preferred Reporting Items 
for Systematic Reviews and Meta-Analyses) diagram was utilized to 
systematically illustrate the selection process of studies included in the 
research. This approach ensured a transparent and reproducible meth
odology for identifying relevant literature.

The systematic literature review component utilized four major ac
ademic databases, each selected for specific strategic reasons: 

1. Scopus: Selected as the primary database due to its comprehensive 
coverage of peer-reviewed literature across multiple disciplines and 
its strong representation of international journals, particularly 
important for capturing emerging economy research (Triguero et al., 
2022).

2. Web of Science: Included for its rigorous quality standards and 
comprehensive citation tracking capabilities, enabling identification 
of highly cited and influential papers in the EI and GSCM domain 
(Trivellas et al., 2020).

3. Google Scholar: Incorporated to capture grey literature, conference 
proceedings, and recent publications that may not yet be indexed in 
traditional databases, particularly important for emerging research 
areas (Tu and Wu, 2021).

4. ScienceDirect: Added for its extensive coverage of environmental 
science, management, and engineering journals, providing compre
hensive access to SD-focused research (Walton et al., 2019).

The search focused on peer-reviewed journal articles published be
tween 2015 and 2025 to capture recent trends and advancements 
related to the United Nations Sustainable Development Goals (SDGs) 
and the 2030 Agenda. The search terms used included Boolean keyword 
combinations such as: “Environmental Innovation” or “Eco-Innovation” 
and “Sustainable Development” and “Green Supply Chain Management” 
and “GSCM” and “Green Technology” and “Environmental 
Performance”.

Inclusion Criteria: (1) Peer-reviewed journal articles, (2) Published 
between 2015–2025, (3) Focus on EI, GSCM, or sustainable develop
ment relationships, (4) Empirical or theoretical contributions, (5) En
glish language publications.

Exclusion Criteria: (1) Conference papers and book chapters, (2) 
Publications before 2015, (3) Non-English publications, (4) Studies 
without clear relevance to EI and GSCM relationships, (5) Duplicate 
publications.

The PRISMA diagram (Fig. 1) visually represents the study selection 
process, ensuring transparency and reproducibility in the research 
methodology.

2.2. Qualitative approach

For the qualitative approach, survey-based data collection was con
ducted, and SPSS statistical tools were employed for data analysis, 
enabling a rigorous examination of patterns and relationships within the 
dataset.

The selection of a single-case study design using Arab Potash Com
pany (APC) is justified based on comprehensive framework for case 
study research, which emphasizes the importance of strategic case se
lection for enhancing credibility and transferability of findings 
(Rodríguez-Rebés et al., 2021).

The authors selected Arab Potash Company (APC) for the survey due 
to its strategic significance in the global potash industry and its pio
neering role in SD within Jordan and the Arab world. As the eighth 
largest potash producer worldwide by production volume and the sole 
potash producer in the Arab region, APC serves as an ideal case study for 
examining the intersection of SD, EI, and GSCM.

APC is recognized for its strong commitment to SD, evidenced by its 
exemplary track record in work safety, corporate governance, environ
mental conservation, and community development. The company’s SD 
reports provide empirical proof of its continuous progress in achieving 
SD milestones, making it a valuable subject for this research. Addi
tionally, APC has received numerous international certifications, rein
forcing its commitment to quality, energy efficiency, environmental 
management, and occupational health and safety. The company’s cer
tifications include: ISO 9001 – Quality Management System, ISO 50001 
– Energy Management System, ISO 17025 – Competence of Testing and 
Calibration Laboratories, ISO 45001 – Occupational Health and Safety 
Management System, and ISO 14001 – Environmental Management 
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System. These globally recognized certifications highlight APC’s lead
ership in SD and operational excellence, further justifying its selection as 
a focal point for this study (Arab Potash Company, 2025).

2.2.1. Data collection and measurement
The survey was administered to 150 employees across three key 

departments at Arab Potash Company (APC): Supply Department, 
Technical Department, and Environment Department. To ensure di
versity in perspectives, the survey targeted employees at all hierarchical 
levels, allowing for a comprehensive understanding of SD practices 
within the company.

2.2.2. Survey approval process
Before conducting the survey, a pilot test was carried out with 10 

participants representing diverse demographic backgrounds. The par
ticipants completed the survey in 20–30 min and unanimously 
confirmed that: The survey was clear and easy to understand; all ques
tions were answered without difficulty. Following this preliminary 
validation, official approval was obtained from APC management. The 
questionnaire was submitted for review to three department heads: 
Supply Manager, Technical Manager, and Environment Manager. Each 
manager endorsed the survey without suggesting amendments, con
firming its relevance and clarity. Subsequently, the APC Development 
and Training Manager issued a formal letter of confirmation to proceed 
with the survey.

2.2.3. Survey administration and data security
The approved questionnaire was distributed among employees 

across the three departments, ensuring maximum participation and 
representation. To safeguard participant confidentiality and data 
integrity, survey responses were securely stored on: The researcher’s 
personal laptop (protected with encryption and restricted access) and 
Portable storage devices (external hard drives for backup). Additionally, 
each participant received: A participant Information Sheet outlining the 
purpose, confidentiality measures, and voluntary participation rights 
and a formal invitation letter for recruitment, emphasizing the impor
tance of their contribution to the research. This methodical and ethical 
approach ensured a transparent, reliable, and well-structured data 
collection process, strengthening the validity of the study’s findings.

3. Literature review

In the evolving landscape of the global green economy, numerous 
national strategies and international policies have emerged to transition 
existing economic models toward SD. This study specifically examines EI 
and its role in GSCM, focusing on how EI can reduce the environmental 
impact of products throughout their lifecycle. Additionally, it explores 
the influence of green development on human health, emphasizing 
sustainable procurement practices that enhance corporate resilience 
amid global climate challenges. Given the crucial role of procurement 
managers in shaping sustainable supply chains, the research highlights 

Fig. 1. PRISMA model.
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how technological advancements in EI contribute to green product 
development and evaluates their effectiveness in driving SD trans
formations (Söderholm, 2020; Ali et al., 2020; D’Amato and Korhonen, 
2021; Guo et al., 2020; Jamali and Khosroshahi, 2023).

3.1. Correlations

Research in EI, SD, and GSCM has increasingly highlighted their 
interdependence. Scholars such as Severo et al. (2022) have explored 
how EI fosters SD, emphasizing its role in promoting environmentally 
sustainable development. Similarly, Bag et al. (2022) link EI with green 
supply chain (GSC) practices, demonstrating how the integration of eco- 
friendly innovations enhances environmental performance across sup
ply chains.

Numerous studies underscore EI’s pivotal role in advancing SD, 
improving business performance, and achieving Sustainable Develop
ment Goals (SDGs). For instance, Chaparro-Banegas et al. (2023)
examine the key drivers of national EI and its pathways toward SD. 
Meanwhile, Bag et al. (2022) and Mishra et al. (2023) investigate how EI 
influences GSC, circular economy practices, and small- and medium- 
sized enterprises (SMEs), reinforcing the idea that SD-driven innova
tion is critical for long-term economic and environmental stability.

EI also plays a fundamental role in accelerating SDG progress. Fatma 
and Haleem (2023) use bibliometric analysis to map the intersection of 
EI and SDGs. Moumeni (2024) explores GSCM’s role in Tokyo 2020 
Olympics’ SD model, further demonstrating the application of green 
supply chain strategies in large-scale global events. Recent research 
increasingly emphasizes specific SDGs such as SDG 13 (Climate Action) 
and SDG 12 (Responsible Consumption and Production), alongside 
cross-sector strategies for achieving carbon neutrality and resource 
efficiency.

Technological enablers such as Artificial Intelligence (AI), block
chain, and the Internet of Things (IoT) are revolutionizing green inno
vation. Feng et al. (2022) addressed the practical challenges in adopting 
green innovation across supply chains. Wang et al. (2025) emphasized 
the role of AI-based green innovation in driving digital transformation 
and SD in manufacturing supply chains. Similarly, Ahmed et al. (2025)
revealed that EI drivers significantly impact the sustainable performance 
of SMEs across Southeast Asia.

EI and sustainable practices also significantly influence corporate 
strategy and performance. Pan et al. (2021) examine the relationship 
between corporate social responsibility (CSR) and EI, while Junaid et al. 
(2022) analyze how sustainable supply chains impact firm performance. 
Additionally, Aksu and Akman (2024) explore how EI strategies enhance 
SME SD, emphasizing their role in fostering competitive advantage, 
organizational learning, and strategic alignment with SD goals.

The circular economy framework further reinforces EI’s role in 
resource optimization and SD. Triguero et al. (2022) examine how EI 
contributes to closing the loop in circular economy initiatives, while 
Münch et al. (2022) investigate supplier selection criteria within circular 
practices. Studies by Le et al. (2023), Mishra et al. (2023), and Le et al. 
(2023), Muhammad Tariq et al. (2024) highlight how circular economy 
models enhance resilience in production systems. Current research 
trends point toward a stronger integration of SDGs with circular econ
omy principles, emphasizing Life Cycle Assessment (LCA) as a key 
metric for evaluating SD outcomes.

SD practices differ significantly across industries such as construc
tion, manufacturing, and energy, each facing unique drivers, barriers, 
and methodologies. For instance, Rajesh and Subhashini (2021) explore 
innovations in sustainable packaging, highlighting industry-specific SD 
strategies. Among various sectors, construction and manufacturing 
receive particular attention due to their high environmental impact and 
resource-intensive operations.

GSCM plays a crucial role in advancing SD by minimizing environ
mental impacts and fostering innovation. Research highlights its sector- 
specific applications: Jum’a et al. (2022) examine the impact of GSCM 

on SD in Jordan’s manufacturing sector. Wang et al. (2024) focus on 
efficient GSCM models tailored for transit manufacturing enterprises. 
Rane et al. (2021) emphasize the integration of blockchain and IoT in 
GSCM, demonstrating how digital technologies improve stakeholder 
engagement and supply chain transparency. Emerging trends suggest a 
growing reliance on digital technologies, including blockchain, AI, and 
IoT, positioning GSCM not only as an environmental tool but also as a 
strategic asset for corporate growth, performance, and reputation.

Regional studies provide valuable insights into context-specific SD 
efforts across Jordan, ASEAN countries, and Europe. Freihat et al. 
(2024) analyze Jordan’s SDG performance, focusing on the connection 
between GSCM and SD. Ahmed Ali et al. (2020) explore carbon dioxide 
emissions and mitigation strategies in the construction sector. Studies 
have extended this discussion into green human resource management 
(GHRM) within GSCs, demonstrating how HR practices can support SD 
initiatives and contribute to organizational SD goals in Jordan. These 
studies address region-specific challenges, such as Jordan’s resource 
scarcity and ASEAN’s governance limitations, serving as models for 
developing SD frameworks in similar regions.

Chen et al. (2025) demonstrated that the synergy between GSCM and 
green innovation enhances environmental outcomes in Chinese in
dustries. Meanwhile, Al-Abdali et al. (2025) used structural equation 
modeling to quantify the impact of green logistics and EI on sustainable 
manufacturing. Studies by Khan et al. (2025) and Hassan et al. (2025)
emphasized the transformative role of big data analytics, green learning, 
and circular practices in achieving low-carbon, resilient operations.

In the Jordanian context, Omer et al. (2025) investigated how AI- 
enabled supply chains enhance resilience and drive EI in the 
manufacturing sector. Region-specific studies, such as Freihat et al. 
(2024), also link GSCM directly to SDG achievement in Jordan, espe
cially in resource-constrained environments. Junejo et al. (2025) found 
that green knowledge sharing and firm innovativeness significantly 
strengthen the relationship between GSCM practices and SME SD in 
emerging economies.

Collectively, this growing body of literature confirms that EI, when 
supported by digital technologies and GSCM practices, not only im
proves firm performance but also serves as a vital strategic lever for 
achieving environmental SD and long-term socio-economic goals.

The Fig. 2 illustrates the relationship between EI and GSCM, 
providing a conceptual framework for understanding their intersection 
in SD.

3.2. Conceptualization

3.2.1. Eco-Innovation
EI has become increasingly essential in advancing SD. Recognized as 

a key enabler of SD, EI has gained significant attention in academic 
research, business, and policymaking. It encompasses any innovation 
that significantly contributes to SD by reducing environmental burdens 
associated with natural resource consumption, land use, water and en
ergy consumption, raw material extraction, and waste management 
throughout the entire product lifecycle (Yurdakul and Kazan, 2020; 
Dogaru, 2020; Loia and Adinolfi, 2021; Ahmad et al., 2024; Yikun et al., 
2022).

Unlike traditional innovation models, EI extends beyond techno
logical advancements to include clean technologies, green technologies, 
eco-efficiency, environmental management systems, and sustainable 
production processes. From an economic perspective, EI fosters the 
development of new products and processes that enable sustainable 
consumption by reducing pollution, minimizing energy and resource 
use, and promoting environmental stewardship while preserving natu
ral, human, and financial capital innovation (Yurdakul and Kazan, 2020; 
Dogaru, 2020; Chien et al., 2021; Galbreath et al., 2021; Lee et al., 2018; 
Csedo et al., 2023; Yikun et al., 2022).

EI manifests in three primary forms: product innovation, process 
innovation, and organizational.
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3.2.1.1. Product EI. As consumer demand for healthier and environ
mentally friendly products increases, green innovation has become a 
strategic priority for businesses and governments. This research explores 
the role of formal and informal innovation initiatives in product devel
opment. Formal EI initiatives involve standardized, widely available 
green products that ensure stable supply chains and regulatory 
compliance. Informal initiatives, on the other hand, emerge from 
continuous improvement cycles and may offer unique, adaptive solu
tions to SD challenges. Despite its benefits, product EI often presents 
financial, technical, and operational challenges in terms of investment, 
implementation, and activation (Tu and Wu, 2021; Li et al., 2020; Jun 
et al., 2021; Wang et al., 2022; Roh et al., 2021).

Sustainable product development is closely linked to SD principles, 
balancing: Economic viability, ensuring profitability and long-term in
vestment, Social equity, fostering inclusive growth and ethical produc
tion, Environmental safety, minimizing resource depletion and 
pollution. As global SD demands continue to rise, investors, suppliers, 
customers, and governments increasingly prioritize EI as a critical driver 
of sustainable business transformation.

3.2.1.2. Process EI. Process EI is a cutting-edge approach that enhances 
environmental SD while simultaneously improving a company’s 
competitiveness. Despite its importance, existing literature often over
looks the EI process itself, even though it plays a critical role in the 
successful implementation of eco-innovative strategies. Bridging this 
gap requires a deeper examination of how EI can be effectively inte
grated into business operations, ensuring that theoretical advancements 
translate into practical corporate applications.

Understanding both common and industry-specific EI process char
acteristics provides a clearer framework for its implementation. Expert 
evaluations of EI process stages help define objectives, key performance 
indicators (KPIs), and economic impact models. By employing multi- 
criteria analysis, researchers assess different EI process phases, identi
fying best practices for businesses to follow. This analysis presents both 
theoretical and practical insights, offering valuable directions for future 
scientific research and corporate SD initiatives (Dogaru, 2020; Gąsior 
et al., 2022; Mady et al., 2022; Yurdakul and Kazan, 2020; Rodríguez- 

Rebés et al., 2021).

3.2.1.3. Organizational EI. In the 21st-century competitive business 
environment, companies must embrace innovation to remain viable. 
However, beyond securing a competitive edge, organizations are now 
expected to operate sustainably, leveraging EI to access new markets 
and attract environmentally conscious customers (Le, 2022; Lim, 2022; 
Jung et al., 2020; Ch’ng et al., 2021; Walton et al., 2019). EI within 
organizations is driven by multiple external pressures, including: 

• Regulatory policies and penalties against polluters.
• Demand from environmentally conscious consumers.
• Collaboration with suppliers and SD-focused stakeholders.
• Public and private sector investments in green technology and 

research.

Different forms of EI influence a company’s long-term survival. 
Among them, technological EI is the most prevalent, focusing on 
developing and implementing new environmentally friendly products 
and systems. This approach aligns with the triple bottom line frame
work, balancing: 

• Financial SD, ensuring long-term economic viability.
• Ecological improvements, reducing environmental impacts.
• Social progression, promoting ethical and responsible business 

practices.

The adoption of digital infrastructure, such as Digital Passports for 
tracking and tracing reusable packaging, represents a significant 
advancement in organizational EI. Such technological solutions can help 
address concerns about safety, environmental impact, and cost- 
effectiveness while building a circular economy infrastructure 
(Ellsworth-Krebs et al., 2022). These digital innovations are crucial for 
achieving sustainable development goals and creating transparent, 
accountable supply chains.

The triple bottom line is reflected across organizational projects, 
procedures, products, and processes, each requiring companies to 

Fig. 2. EI and GSCM model.
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actively engage in sustainable practices. Successful EI implementation 
depends on entrepreneurial capabilities, strategic resource allocation, 
and leadership commitment. Firms must continuously adapt to evolving 
environmental and market conditions, ensuring that SD remains at the 
core of their business strategy. This study focuses on organizational EI, 
examining how companies can effectively integrate environmental 
considerations into corporate structures, thereby strengthening their 
competitive position while advancing SD goals (Scarpellini et al., 2016; 
Roxas, 2022; Zulkiffli et al., 2022; Sperotto and Tartaruga, 2021; Yikun 
et al., 2022; Goh et al., 2020; Birkel and Müller, 2021; Rashidi et al., 
2020; Stanitsas et al., 2021; Barbosa et al., 2020).

3.2.2. GSCM
GSCM has evolved from a niche concept to a strategic imperative for 

modern businesses. Once viewed as an optional initiative, SD has 
become a fundamental driver of competitive advantage. Historically, 
organizations operated with rigid boundaries between internal func
tions, suppliers, and customers. However, by the late 1990s, mounting 
pressure from shareholders, stakeholders, and consumers forced busi
nesses to embed SD into their supply chain strategies. With rapid tech
nological advancements, real-time data transfer and supply chain 
visibility have empowered organizations to implement green initiatives 
at an unprecedented scale. Despite these innovations, the transition to 
sustainable operations remains complex, requiring deep analytical ca
pabilities, robust coordination across supply chain networks, and un
wavering commitment from leadership. Companies that successfully 
integrate GSCM reap tangible benefits, including significant cost re
ductions, enhanced brand reputation, stronger regulatory compliance, 
and a fortified position in the global market. (Saqib and Zhang, 2021; 
Baah et al., 2022; Feng et al., 2022; Quintana-García et al., 2021; Rane 
et al., 2021).

A critical catalyst for GSCM is green innovation, which revolution
izes conventional supply chain models and fosters operational excel
lence. EI serves as the backbone of this transformation, driving 
collaboration between suppliers and buyers to optimize performance 
and SD outcomes. Research in Brazil underscores the strong correlation 
between EI adoption and superior corporate performance, reinforcing 
the importance of strategic SD investments. Beyond boosting profit
ability, EI has a profound impact on society, supporting long-term 
environmental resilience and sustainable development. (Bag et al., 
2022; Junaid et al., 2022; Lisi et al., 2020; Guo et al., 2020; Micheli 
et al., 2020; Asif et al., 2020; Yang and Lin, 2020; Roh et al., 2022).

This study examines the transformative effects of EI across product, 
process, and organizational levels within the supply chain. It aims to 
deliver actionable insights that empower businesses to implement eco- 
friendly strategies, create sustained value, and proactively adapt to 
dynamic regulatory and consumer expectations.

3.2.2.1. Green procurement. Green procurement is the linchpin of sus
tainable supply chain management, marking a decisive shift toward 
responsible sourcing and production. Organizations that embrace this 
approach prioritize environmentally sustainable materials, enforce 
stringent supplier accountability, and champion circular economy 
principles.

Green procurement is more than just an ethical choice—it is an 
economic and strategic necessity. By selecting environmentally superior 
products and services, businesses achieve measurable gains, including 
increased resource efficiency, substantial waste reduction, minimized 
pollution, and lower carbon footprints throughout the supply chain. 
Companies that embed green procurement into their core strategy also 
recognize the critical importance of environmental cost management, 
influencing pricing structures and strengthening long-term market 
competitiveness. (Münch et al., 2022; Yee et al., 2021; Pinto, 2020; Ali 
et al., 2020; Jamali and Khosroshahi, 2023).

By fully integrating green procurement practices, businesses do more 

than comply with regulatory mandates—they secure a dominant posi
tion in an increasingly eco-conscious global economy, fostering resil
ience, innovation, and sustainable success.

3.2.2.2. Green logistics. Green logistics revolutionizes supply chain op
erations by integrating SD across material and goods flow management. 
It encompasses transportation, warehousing, and information flow, 
ensuring cost efficiency without compromising environmental re
sponsibility. While traditional logistics models prioritize short-term cost 
minimization, sustainable logistics focuses on balancing economic 
viability with environmental and social performance. Integrating green 
technologies and sustainable principles within logistics enhances 
competitiveness, operational efficiency, and profitability. Adopting 
resource-efficient transport solutions, minimizing waste, and leveraging 
ethical sourcing strategies solidify an organization’s market presence. 
Commitment to green logistics not only strengthens brand reputation 
but also demonstrates corporate responsibility toward global environ
mental preservation. (Trivellas et al., 2020; Rodríguez Cornejo et al., 
2020; Yikun et al., 2022; Raman et al., 2023).

3.2.2.3. Green design. Green design is a transformational force in 
product development, reducing resource consumption throughout the 
product life cycle. It encompasses every stage—from material selection 
and production to usage and disposal—ensuring minimal environmental 
impact. While traditional design methodologies prioritize consumer 
needs, green design integrates SD, extending a product’s life span while 
mitigating environmental degradation. Strategic implementation of 
green design practices reduces reliance on hazardous materials, en
hances recyclability, and minimizes waste generation. Eco-friendly 
material selection and end-of-life considerations fortify SD efforts 
while aligning with consumer expectations for environmentally 
conscious products. Organizations prioritizing green design not only 
reduce operational risks but also position themselves as pioneers in 
sustainable innovation. (Wang et al., 2021; Singh et al., 2020).

3.2.2.4. Total quality environmental management. Total Quality Envi
ronmental Management (TQEM) is an advanced strategy integrating 
environmental, social, and economic dimensions into corporate excel
lence frameworks. By aligning quality management principles with SD 
imperatives, TQEM fosters responsible business practices across in
dustries. The increasing emphasis on environmental responsibility and 
stakeholder engagement has propelled organizations to refine their 
environmental management strategies. TQEM promotes preventive and 
proactive approaches, balancing natural resource conservation, pollu
tion control, and transparent corporate governance. This holistic 
framework ensures ethical business conduct, financial stability, and 
sustainable infrastructure investments, reinforcing long-term corporate 
success. (Hassan and Jaaron, 2021; Zaid and Sleimi, 2023).

By embracing TQEM, companies not only enhance operational effi
ciencies but also future-proof their business models, ensuring they thrive 
in a rapidly evolving, SD-driven global economy.

3.2.2.5. Environmentally friendly packaging. Sustainable packaging is a 
critical element of green supply chains, addressing the environmental 
challenges posed by single-use applications. This study examines inno
vative materials and sustainable packaging strategies that reduce envi
ronmental impact while maintaining functional integrity. Findings 
reveal significant gaps in knowledge regarding cellulose-based food 
packaging and the widespread misuse of biodegradable plastics. To 
bridge these gaps, collaboration between industry leaders, researchers, 
policymakers, and society is essential in driving sustainable packaging 
solutions. (Rajesh and Subhashini, 2021; Haque and Naebe, 2022; Asim 
et al., 2022).
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3.3. The Situation in Jordan

3.3.1. Eco-innovation in Jordan
Jordan’s economic growth strategy is focused on enhancing pro

ductivity, boosting export performance, and strengthening global 
competitiveness while fostering employment and sustainable develop
ment. EI plays a crucial role in this transformation, intertwining tech
nology, trade, industrial development, environmental management, 
economic reform, gender empowerment, governance, education, and 
infrastructure enhancement. However, achieving high levels of inno
vation requires more than free-market dynamics or isolated inter
ventions—it demands a structured and sustained national strategy. 
(Fraihat et al., 2023; Shrouf et al., 2020; Hajar et al., 2020; Al-Shqairat 
et al., 2020).

Jordan has successfully attracted significant Foreign Direct Invest
ment, positioning itself as a top Foreign Direct Investment host relative 
to GDP. However, sustainable EI in Jordan necessitates robust institu
tional support, long-term policy frameworks, and strong linkages be
tween government, industry, and academia. Despite the apparent need 
for technological advancement, the integration of innovation into na
tional planning remains limited, resulting in outdated industrial systems 
and inefficient green manufacturing practices. A lack of strategic di
rection and organizational reluctance further impedes Jordan’s green 
transformation. Public sector involvement is critical to fostering 
research and development (R&D), driving sustainable industrialization, 
and positioning Jordan as a key player in the global green economy. 
Globalization and international technology transfer present opportu
nities to overcome local innovation barriers, but Jordan’s dependency 
on foreign aid continues to hinder autonomous progress. (Oudgou, 
2021).

3.3.2. GSCM practices in Jordan
Research confirms that reducing environmental impact not only 

enhances SD but also strengthens economic performance and corporate 
reputation. National and institutional frameworks in Jordan moderately 
support GSCM, yet implementation remains inconsistent across in
dustries. Financial constraints, high environmental compliance costs, 
and complex regulatory structures obstruct progress. To bridge this gap, 
increased governmental support and industry-driven incentives are 
necessary. (Jum’a et al., 2021; Jum’a et al., 2022; Jum’a, 2023; Asiri 
et al., 2020).

Corporate commitment to environmental responsibility remains 
weak in Jordan, with SD largely disconnected from daily business op
erations. The absence of moral responsibility, compounded by social 
influences and cultural factors, limits progress. Strengthening Corporate 
Social Responsibility (CSR) initiatives and enforcing stricter regulatory 
measures could enhance environmental commitment and national 
competitiveness.

3.3.3. Sustainable development initiatives in Jordan
Despite various green initiatives in Jordan over the past two decades, 

a unified national strategy for SD remains absent. The primary road
block is financial—governmental funding for green projects is insuffi
cient. To accelerate sustainable growth, Jordan must develop an 
integrated strategy that promotes public–private collaboration in green 
investments. (Hajar et al., 2020; Sandri et al., 2020; Fraihat et al., 2023; 
Jum’a et al., 2021; Al-Abdallah and Al-Salim, 2021; Azzuni et al., 2020; 
Hussein et al., 2020).

Jordan holds a comparative advantage in renewable energy, partic
ularly solar and wind power. Given the nation’s increasing energy de
mand and economic vulnerability to fluctuating fuel costs, diversifying 
its energy mix is imperative. The National Electric Power Company’s 
financial crisis, combined with rising international oil prices, un
derscores the urgent need for energy restructuring. Jordan’s energy 
master strategy evaluates various approaches, including fossil fuel 
optimization, renewable integration, and improved energy efficiency. 

Investing in demand-responsive energy policies and reducing reliance 
on oil and diesel plants could significantly lower operational costs and 
enhance national energy security. (Abdallah et al., 2021; Shandiz et al., 
2021; Alsharif et al., 2021).

Water scarcity remains another pressing issue affecting Jordan’s SD 
and economic growth. Historically, Jordan relied on the Jordan and 
Yarmouk Rivers for irrigation and water supply. However, rapid ur
banization, population growth, and climate change have exacerbated 
water shortages. The National Water Plan identifies future water de
mands as a major national security challenge, emphasizing the need for 
infrastructure investment, efficiency improvements, and climate- 
adaptive policies. Addressing water scarcity is critical for maintaining 
long-term economic stability. (Hussein et al., 2020; Sandri et al., 2020; 
Aboelnga et al., 2020).

3.3.4. Impact on sustainable development
EI is a pivotal force shaping SD. It directly influences GSCM, envi

ronmental policy, and industrial transformation. As a result, EI serves as 
a key performance indicator for SD, guiding the efficient allocation of 
natural resources and the promotion of environmental opportunities.

Despite its recognized benefits, the successful implementation of EI 
in Jordan is hindered by policy fragmentation, limited investment, and 
inadequate research on incentive structures. The lack of strategic 
alignment between EI and national policies prevents Jordan from 
maximizing the potential of sustainable innovation. A well-defined 
policy framework is necessary to facilitate EI adoption, attract sustain
able investment, and drive long-term economic growth.

Overcoming the challenges associated with EI and SD requires im
mediate government intervention. Policy reforms should focus on 
incentivizing R&D, fostering collaboration between public and private 
sectors, and promoting sustainable business models. Jordan’s ability to 
achieve a green economy and long-term SD hinges on its commitment to 
proactive policymaking, strategic investment, and global environmental 
integration.

Simultaneously considering solutions as long-term investments is 
critical in sustainable development and environmental innovation (Bag 
et al., 2022; Guo et al., 2020; Li et al., 2022; Wang and Zhang, 2024). 
The present value of future cash flows, which depend on the current 
economic output, increases when traditional capital is combined with EI 
capital. This underscores the significant role EI capital plays in aug
menting societal wealth.

Cooperation is a fundamental component of EI investment, fostering 
a synergistic effect that amplifies benefits. Collaboration among stake
holders in the innovation system, along with institutional support for 
knowledge, research, and innovation, enhances the capacity to generate 
and apply knowledge effectively. This, in turn, drives socio-economic 
development while integrating ecological considerations into eco
nomic activities. Such an approach strengthens the competitiveness of 
both public and private sectors, guiding policy decisions towards long- 
term commitments, cooperative frameworks, and sustainable develop
ment strategies. The interconnection between key actors facilitates 
flexible financial models such as pay-as-you-go systems and strategic 
partnerships, further reinforcing sustainable economic growth (Aksu 
and Akman, 2024; Szutowski, 2021).

4. Statistical analysis

4.1. Demographic and basic information

Fig. 3 presents the demographic characteristics of the 150 survey 
respondents from Arab Potash Company. The sample demonstrates 
strong representation across key demographic categories, with 80.7 % 
male respondents reflecting the industrial nature of the sector. The age 
distribution shows a mature workforce with 37.3 % in the 36–45 age 
group, indicating experienced professionals. Senior position represen
tation (56 %) and extensive experience (46.7 % with over 11 years) 
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suggest that respondents possess substantial knowledge of organiza
tional practices and strategic decision-making processes.

The demographic profile suggests a workforce well-positioned to 
implement and sustain EI and GSCM initiatives. The high proportion of 
senior, experienced employees indicate strong institutional memory and 
decision-making authority, critical factors for successful organizational 
change toward SD practices. However, the male-dominated composition 
may indicate need for enhanced gender diversity in SD leadership roles.

4.2. Environmental management practices

The analysis reveals strong environmental management foundations 
at Arab Potash Company. 91.3 % of respondents confirmed that their 
company incorporates environmental management practices, indicating 
widespread organizational commitment to environmental objectives. 
ISO 14001 certification is reported by 74 % of respondents, demon
strating formal environmental management system implementation. 
Additionally, 22.7 % report ISO 14064 certification for greenhouse gas 
management, while 3.3 % have ISO 14000 certification.

4.3. Reliability and validity assessment

Cronbach’s Alpha values exceed 0.9 for all constructs (Sustainable 
Development Performance: 0.943, EI: 0.956, GSCM: 0.924), indicating 
excellent internal consistency reliability. Pearson correlation co
efficients demonstrate strong construct validity, with all correlations 
significant at p < 0.001 level.

Construct Validity Analysis: 

• Sustainable Development Performance: Correlation coefficients 
range from 0.352 to 0.930, indicating strong convergent validity

• EI: Correlation coefficients range from 0.651 to 0.927, demon
strating excellent construct validity

• GSCM: Correlation coefficients range from 0.260 to 0.956, showing 
robust validity across all dimensions

Normality Assessment: Skewness and kurtosis values for all con
structs are less than 1.0, indicating acceptable normal distribution of 
responses. This supports the use of parametric statistical techniques for 
further analysis.

Implications for GSCM Strategy: The high reliability and validity 
scores indicate that the measurement instruments effectively capture the 
intended constructs, providing confidence in the strategic implications 
derived from the analysis. Organizations can rely on these measures to 
assess their EI and GSCM capabilities and track improvement over time.

4.4. Correlation analysis and relationship interpretation

The correlation analysis reveals moderate to strong relationships 
between key constructs. The correlation between EI and GSCM (r =
0.399, p < 0.001) indicates a moderate positive relationship, suggesting 
that while EI capabilities support GSCM practices, the relationship is not 
deterministic.

Statistical Significance and Practical Implications: The moderate 
correlation (r = 0.399) indicates that approximately 16 % of the vari
ance in GSCM practices is explained by EI capabilities. This suggests that 
while EI is an important enabler of GSCM, other factors such as orga
nizational culture, management support, and external pressures also 
play significant roles. For policy reform, this indicates that interventions 
should address multiple factors simultaneously rather than focusing 
solely on innovation capabilities.

Organizational Change Implications: The correlation patterns sug
gest that organizations seeking to enhance GSCM performance should 

Fig. 3. Demographic characteristics.
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develop integrated approaches that combine EI capability development 
with other organizational factors. The moderate relationship strength 
indicates that EI investments will yield GSCM improvements, but 
maximum effectiveness requires complementary investments in areas 
such as employee training, management systems, and stakeholder 
engagement.

4.5. Eco-innovation practices analysis

The analysis of EI practices reveals that 97.3 % of respondents 
believe that EI directly contributes to green initiatives within their or
ganization. This high level of agreement indicates strong organizational 
recognition of the value of EI for environmental performance.

Analysis of specific EI dimensions shows varying levels of 
implementation: 

• Product EI: Focus on developing environmentally friendly products 
and services

• Process EI: Implementation of cleaner production technologies and 
energy-efficient processes

• Organizational EI: Development of environmental management 
systems and SD-focused organizational structures

The strong belief in EI’s contribution to green initiatives suggests 
that organizations view EI as a strategic capability rather than a 
compliance requirement. This perspective supports sustained invest
ment in EI capabilities and integration with broader SD strategies.

4.6. GSCM practices adoption analysis

The adoption rates of different GSCM practices. Green Procurement 
emerges as the most widely adopted practice (78 % adoption rate), 
followed by Total Quality Environmental Management (TQEM) at 65 % 
adoption. Green Logistics and Green Design show moderate adoption 
rates (52 % and 48 % respectively), while Green Packaging shows the 
lowest adoption (34 %).

Strategic Implications: The predominance of green procurement 
suggests that organizations find supplier-focused SD initiatives more 
manageable than internal process changes. This pattern indicates that 
GSCM implementation follows a progression from external (supplier) 
relationships to internal process modifications. For organizational 
strategy, this suggests that companies should build on procurement 
success to develop more comprehensive GSCM capabilities. 

1. Implementation Sequence Analysis: The adoption pattern reveals a 
logical implementation sequence:

• Green Procurement (78 %): Leverages existing supplier relationships
• TQEM (65 %): Builds on established quality management systems
• Green Logistics (52 %): Requires operational process changes
• Green Design (48 %): Involves product development modifications
• Green Packaging (34 %): Requires comprehensive supply chain 

coordination
2. Policy Reform Implications: The variation in adoption rates indicates 

that different GSCM practices face different implementation barriers. 
Policy interventions should provide targeted support for lower- 
adoption practices (green packaging, green design) while 
leveraging success in high-adoption areas (green procurement) to 
create momentum for comprehensive GSCM implementation.

4.7. Sustainable development performance assessment

The analysis of sustainable development performance reveals posi
tive outcomes across multiple dimensions. Organizations implementing 
EI and GSCM practices report improvements in: 

1. Environmental Impact Reduction:

• Energy consumption reduction per unit of production
• Waste generation minimization
• Water usage efficiency improvements
• Greenhouse gas emission reductions
• Strategic Integration:
• Integration of SD goals into strategic planning processes
• Development of SD-focused performance metrics
• Alignment of organizational objectives with environmental targets
• Stakeholder engagement in SD initiatives

2. Performance Measurement Framework: The study establishes clear 
connections between EI capabilities, GSCM practices, and sustain
able development outcomes. This framework enables organizations 
to measure and manage their SD performance while identifying areas 
for improvement.

4.8. Results of statistical analysis: reliability, correlations, and descriptive 
insights

This section presents the comprehensive statistical analysis con
ducted to assess the reliability, strength of relationships, and descriptive 
performance of key constructs related to SD, EI, and GSCM. Tables 1 
through 17 display the findings across multiple dimensions, including 
Cronbach’s alpha values for internal consistency, Pearson correlation 
coefficients to determine the strength of associations between sub- 
constructs, and descriptive statistics to evaluate the mean scores and 
degree levels of implementation.

5. Results and discussion

5.1. Key findings and theoretical contributions

This study’s findings contribute to the EI and GSCM literature in 
several important ways. The moderate correlation between EI and GSCM 
(r = 0.399) aligns with recent research in emerging economies that 
suggests context-specific factors moderate these relationships (Jung 
et al., 2020; Kiwan and Al-Gharibeh, 2020). Unlike studies in developed 
economies that report stronger correlations (Dzingirai, 2025), our 
findings indicate that emerging economy contexts present unique chal
lenges that attenuate the EI and GSCM relationship.

Our findings both support and extend existing literature. The 
importance of green procurement aligns with studies by Münch et al. 
(2022) and Yee et al. (2021) regarding procurement’s central role in 
supply chain SD. However, our finding that TQEM ranks second in 
adoption differs from Western studies where green logistics typically 
shows higher adoption rates (Widjaja et al., 2025). This suggests that 
quality management integration may be particularly important in 
emerging economy contexts where regulatory frameworks are still 

Table 1 
Statistical analysis results.

Dimension Cronbach’s 
Alpha

Number of 
Items

Company SD Performance 0.89 4
Barriers 0.95 9
Benefits 0.95 11
Overall SD Performance 0.96 24
Eco-Technology Practices 0.93 13
Organization’s Approach to EI 0.91 5
Process of EI 0.89 3
Product EI 0.95 5
Green Purchasing 0.95 6
Eco-Design 0.94 3
Green Logistics 0.92 4
Total Quality Environmental Management 

(TQEM)
0.91 5

Environmentally Friendly Packaging 0.86 2
GSCM 0.93 20
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developing.
The international perspective provided by Sin and Tueen (2023) on 

plastic policies offers valuable insights for policymakers in emerging 

Table 2 
Statistical analysis results.

Item Eco-technology 
practices

Organization’s 
approach to EI

Process of 
EI

Product 
EI

b1_1 0.696** 0.818** 0.880** 0.906**
b1_2 0.646** 0.830** 0.937** 0.872**
b1_3 0.725** 0.921** 0.911** 0.918**
b1_4 0.699** 0.883** − 0.926**
b1_5 0.651** 0.848** − 0.927**
b1_6 0.738** − − −

b1_7 0.771** − − −

b1_8 0.823** − − −

b1_9 0.850** − − −

b1_10 0.829** − − −

b1_11 0.788** − − −

b1_12 0.722** − − −

b1_13 0.691** − − −

Table 3 
Statistical analysis results.

Item Green 
purchasing

Eco- 
design

Green 
logistic

TQEM Environmentally 
friendly packaging

d1_1 0.846** 0.928** 0.890** 0.260** 0.246**
d1_2 0.922** 0.956** 0.937** 0.308** 0.395**
d1_3 0.909** 0.956** 0.917** 0.383** −

d1_4 0.883** − 0.861** 0.418** −

d1_5 0.908** − − 0.868** −

d1_6 0.844** − − − −

Table 4 
Statistical analysis results.

Eco-technology practice Mean Std. 
Deviation

% Degree

Recycling paper, plastic, and glass 4.29 0.771 85.7 High
Using energy-efficient appliances and 

light bulbs
4.33 0.728 86.5 High

Installing solar panels or other 
renewable energy sources

4.28 0.761 85.6 High

Smart home technology for energy 
optimization

4.25 0.796 85.1 High

Water-saving devices and efficient 
water usage

4.33 0.938 86.5 High

Composting organic waste 4.27 0.902 85.3 High
Rainwater harvesting systems 4.35 0.794 86.9 High
Electric vehicles or hybrids 4.11 1.142 82.1 High
Energy-efficient insulation and 

weatherproofing
4.09 0.999 81.9 High

Smart irrigation systems 4.14 1.010 82.8 High
Energy storage solutions 4.15 1.015 83.1 High
Sustainable building materials 4.30 0.817 86.0 High
Innovative transportation solutions 4.31 0.852 86.3 High
Overall Eco-Technology Engagement 4.25 0.662 84.9 High

Table 5 
Statistical analysis results.

Eco-design practice Mean Std. 
Deviation

% Degree

Design for reduced material/energy 
consumption

4.30 0.775 86.0 High

Design for reuse, recycling, or recovery 
of materials

4.29 0.719 85.9 High

Design to avoid/reduce hazardous 
materials

4.28 0.761 85.6 High

Overall Green Eco-Design 4.29 0.711 85.8 High

Table 6 
Statistical analysis results.

Item Green 
purchasing

Eco- 
design

Green 
logistic

TQEM Environmentally 
friendly packaging

d1_1 0.846** 0.928** 0.890** 0.260** 0.246**
d1_2 0.922** 0.956** 0.937** 0.308** 0.395**
d1_3 0.909** 0.956** 0.917** 0.383** −

d1_4 0.883** − 0.861** 0.418** −

d1_5 0.908** − − 0.868** −

d1_6 0.844** − − − −

Table 7 
Statistical analysis results.

Green purchasing practice Mean Std. 
Deviation

% Degree

Eco-labeling of products 4.29 0.789 85.7 High
Cooperation with suppliers for 

environmental objectives
4.21 0.856 84.3 High

Environmental audit of suppliers’ 
internal management

4.16 0.927 83.2 High

Supplier certifications (ISO 14000, 
14001, 14064)

4.18 0.890 83.6 High

Evaluation of second-tier suppliers’ 
environmental practices

4.17 0.825 83.5 High

Environmental design specifications for 
purchased items

4.20 0.851 84.0 High

Overall Green Purchasing 4.20 0.759 84.0 High

Table 8 
Statistical analysis results.

Eco-design practice Mean Std. 
Deviation

% Degree

Design for reduced material/energy 
consumption

4.30 0.775 86.0 High

Design for reuse, recycling, or recovery 
of materials

4.29 0.719 85.9 High

Design to avoid/reduce hazardous 
materials

4.28 0.761 85.6 High

Overall Green Eco-Design 4.29 0.711 85.8 High

Table 9 
Statistical analysis results.

Green logistics practice Mean Std. 
deviation

% Degree

Use of ICT tools to support green actions 4.14 0.803 82.8 High
Energy-efficient transport using 

alternative fuels and optimized routes
4.05 0.763 80.9 High

Collaboration with shippers for green 
logistics

3.99 0.803 79.7 High

Purchase of green transport and logistics 
services

3.96 0.834 79.2 High

Overall Green Logistics 4.03 0.721 80.7 High

Table 10 
Statistical analysis results.

Environmentally friendly packaging 
practice

Mean Std. 
deviation

% Degree

Use of environmentally friendly 
packaging materials and eco-labels

4.48 0.653 89.6 High

Packaging made from recyclable or 
reusable materials

4.38 0.692 87.6 High

Overall Environmentally Friendly 
Packaging

4.43 0.629 88.6 High
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economies. Their comprehensive overview of sustainability approaches 
applied to plastics, including incineration technology for energy recov
ery, pyrolysis for chemical recovery, blending technology, design, 
packaging, circular economy, and biopolymers, provides a roadmap for 
developing comprehensive sustainability strategies.

The integration of digital technologies, particularly the concept of 
Digital Passports for reusable packaging as discussed by Ellsworth-Krebs 
et al. (2022), represents a promising avenue for addressing some of the 
implementation challenges identified in this study. Digital infrastructure 
can help address business concerns about investing in reusable pack
aging by providing mechanisms for measuring packaging lifespans, 
ensuring safety standards, documenting environmental impact, and 
making reusable packaging competitive through accurate waste 
taxation.

Furthermore, the importance of a supportive policy environment, as 
highlighted by Copello and Simon (2023), is also relevant to the findings 
of this study. Copello and Simon (2023) argue that current Extended 
Producer Responsibility (EPR) schemes fall short of covering the entire 
cost of managing single-use packaging waste, and that legislative reform 
is needed to level the economic playing field between single-use and 
reusable packaging systems. This underscores the need for governments 
in emerging economies to implement policies that incentivize sustain
able innovation and penalize environmentally harmful practices.

The challenges identified in this research, such as limited resources, 
weak institutional frameworks, and cultural resistance to change, are 
consistent with the barriers to the adoption of sustainable practices 
identified in other contexts, including the US industries studied by 
Kudrenko and Hall (2025).

Kudrenko and Hall (2025) identified similar barriers to the adoption 
of reusable transit packaging in US aerospace, machinery, and auto
motive industries, including lack of mandatory policies, perceived 
complexity, insufficient capacity, and cost concerns. This suggests that 
while the specific context may differ, the fundamental challenges to 
sustainable transformation are often similar across different regions and 
industries. The framework of facilitating mechanisms proposed by 
Kudrenko and Hall (2025), which includes policy interventions and 
industry-led initiatives, could therefore be adapted and applied to the 
Jordanian context and other emerging economies.

The study validates the applicability of Resource-Based View, Insti
tutional Theory, and Diffusion of Innovation Theory in emerging econ
omy contexts, while revealing important contextual modifications. The 

Table 11 
Statistical analysis results.

Item Company SD performance Barriers Benefits

a1_1 0.747** 0.783** 0.716**
a1_2 0.930** 0.881** 0.765**
a1_3 0.915** 0.841** 0.838**
a1_4 0.897** 0.867** 0.850**
​ 0.560** 0.856** 0.835**
​ 0.576** 0.906** 0.852**
​ 0.614** 0.794** 0.878**
​ 0.538** 0.813** 0.782**
​ 0.543** 0.855** 0.803**
​ − − 0.884**
​ − − 0.720**

Table 12 
Statistical analysis results.

Item Company SD performance Barriers Benefits

a1_1 0.747** 0.783** 0.716**
a1_2 0.930** 0.881** 0.765**
a1_3 0.915** 0.841** 0.838**
a1_4 0.897** 0.867** 0.850**
​ 0.560** 0.856** 0.835**
​ 0.576** 0.906** 0.852**
​ 0.614** 0.794** 0.878**
​ 0.538** 0.813** 0.782**
​ 0.543** 0.855** 0.803**
​ − − 0.884**
​ − − 0.720**

Table 13 
Statistical analysis results.

Barrier Mean Std. 
Deviation

% Degree

Governmental barriers 4.42 0.929 88.4 High
Financial barriers 4.33 0.909 86.5 High
Organizational barriers 4.45 0.765 89.1 High
Technological barriers 4.47 0.833 89.3 High
Complexity and difficulty of green 

technology adoption
4.42 0.869 88.4 High

Resistance to change 4.45 0.807 88.9 High
Employee engagement 4.47 0.857 89.3 High
Lack of awareness 4.45 0.832 88.9 High
Weak incentives for achieving targets 4.42 0.884 88.4 High
Overall Barriers 4.43 0.720 88.6 High

Table 14 
Statistical analysis results.

Variable Barriers

EI 0.609**
GSCM 0.399**

Table 15 
Statistical analysis results.

Item Company SD performance Barriers Benefits

a1_1 0.747** 0.783** 0.716**
a1_2 0.930** 0.881** 0.765**
a1_3 0.915** 0.841** 0.838**
a1_4 0.897** 0.867** 0.850**
​ 0.560** 0.856** 0.835**
​ 0.576** 0.906** 0.852**
​ 0.614** 0.794** 0.878**
​ 0.538** 0.813** 0.782**
​ 0.543** 0.855** 0.803**
​ − − 0.884**
​ − − 0.720**

Table 16 
Statistical analysis results.

Benefit Mean Std. 
Deviation

% Degree

Improved Organizational Performance 4.63 0.607 92.7 High
Competitive Advantage 4.63 0.584 92.7 High
Attract and Retain Green Top Talent 4.55 0.640 91.1 High
Sustainable Supply Chain Performance 4.50 0.801 90.0 High
Improved Work Outcomes 4.56 0.719 91.2 High
Organizational Culture and Climate 4.57 0.727 91.3 High
Efficiency and Resource Optimization 4.56 0.700 91.2 High
Positive Corporate Image 4.60 0.705 92.0 High
Economic and Eco-Performance 4.57 0.709 91.3 High
Employee Engagement and 

Commitment
4.51 0.712 90.1 High

Promote Social Responsibility Toward 
Environment

4.55 0.824 91.1 High

Overall Benefits 4.57 0.570 91.3 High

Table 17 
Statistical analysis results.

Variable Benefits

EI 0.437**
GSCM 0.255**
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moderate EI and GSCM correlation supports RBV predictions about 
capability complementarity, while the variation in practice adoption 
patterns reflects institutional theory predictions about environmental 
pressures and organizational responses.

5.2. Emerging economy context insights

The study reveals several unique characteristics of EI and GSCM 
implementation in emerging economies. The high adoption of green 
procurement (78 %) combined with lower adoption of green packaging 
(34 %) suggests that organizations prioritize practices with immediate 
supplier relationship benefits over those requiring internal process 
changes. This pattern differs from developed economy studies where 
internal process innovations often lead adoption patterns (Song, 2025).

Cultural and Institutional Factors: The findings suggest that cultural 
factors emphasizing relationship-based business practices in Middle 
Eastern contexts may facilitate supplier-focused GSCM practices while 
creating barriers to internal process innovations. This aligns with insti
tutional theory predictions about cultural influences on organizational 
practices (Javed et al., 2025).

The study demonstrates how organizations in resource-constrained 
environments adapt SD practices to their capabilities. The emphasis 
on green procurement and TQEM reflects strategies that leverage 
existing organizational capabilities rather than requiring substantial 
new investments. This finding contributes to understanding of how 
resource constraints shape SD implementation strategies.

5.3. GHRM as a critical mediator

The study confirms the critical role of Green Human Resource 
Management as a mediator in EI and GSCM relationships. The high 
reliability of GHRM-related measures (α > 0.9) and their strong corre
lations with both EI and GSCM practices support recent research 
emphasizing GHRM’s central role in SD implementation (Hajar and 
Hajer, 2024; Hajar et al., 2020; Haque and Naebe, 2022).

5.4. Implementation pathway insights

The study reveals a clear implementation pathway for EI and GSCM 
integration in emerging economies: 

Phase 1: Relationship-Leveraged Foundation Organizations begin 
with green procurement practices that leverage existing supplier 
relationships and require minimal internal process changes. This 
approach provides early wins and builds organizational confidence 
in SD initiatives.
Phase 2: Quality-Environment Integration Organizations integrate 
environmental objectives with existing quality management systems 
through TQEM implementation. This approach leverages established 
organizational capabilities and provides platforms for more 
comprehensive environmental integration.
Phase 3: Comprehensive Integration Organizations expand to green 
logistics, green design, and green packaging practices that require 
more substantial organizational changes and investments. This pro
gression builds on earlier successes and developed capabilities.

Strategic Implications: This implementation pathway provides 
managers with evidence-based guidance for sequencing SD investments. 
The pathway emphasizes building on existing capabilities and re
lationships rather than attempting comprehensive transformation 
simultaneously.

5.5. Technology integration opportunities

The study identifies several opportunities for technology integration 
to enhance EI and GSCM effectiveness: 

1. Digital Supply Chain Technologies: Blockchain, artificial intelli
gence, and Internet of Things technologies can enhance supply chain 
transparency, efficiency, and environmental performance. These 
technologies are particularly valuable for emerging economies 
seeking to overcome traditional infrastructure limitations (Le, 2022; 
Lee et al., 2018).

2. Smart Manufacturing Systems: Industry 4.0 technologies can enable 
more efficient and environmentally friendly production processes. 
These systems can help emerging economy organizations achieve 
environmental objectives while maintaining competitiveness (Li 
et al., 2020; Li et al., 2022).

3. Data Analytics Capabilities: Advanced analytics can improve envi
ronmental performance measurement and management. These ca
pabilities enable organizations to identify improvement 
opportunities and track progress toward SD goals (Li, 2023; Lim, 
2022).

5.6. Policy and institutional Implications

The study’s findings have important implications for policy devel
opment and institutional support: 

1. Governments should prioritize policies that support supplier devel
opment and green procurement initiatives, as these practices show 
highest adoption rates and can create momentum for comprehensive 
SD transformation. Policy frameworks should also provide specific 
support for GHRM development and quality-environment 
integration.

2. Industry associations can facilitate knowledge sharing and best 
practice dissemination, particularly important for emerging econo
mies where SD expertise may be limited. Collaborative approaches 
can help organizations overcome resource constraints and accelerate 
SD adoption.

3. International partnerships and technology transfer can help 
emerging economy organizations access advanced SD technologies 
and practices. These collaborations can accelerate SD transformation 
while building local capabilities.

5.7. Limitations and future research directions

This study’s limitations include its single-case study design, which 
limits generalizability across different industries and countries. The 
cross-sectional design prevents causal inference and understanding of 
dynamic relationships over time. The focus on one emerging economy 
(Jordan) limits understanding of how findings apply to other emerging 
economy contexts with different institutional and cultural 
characteristics.

Future research should employ longitudinal designs to examine how 
EI and GSCM relationships evolve over time. Multi-country comparative 
studies could enhance understanding of institutional and cultural 
moderators. Additionally, industry-specific studies could reveal sector- 
specific patterns and success factors.

Future studies should explore advanced mixed-methods approaches 
that integrate quantitative surveys with qualitative interviews and 
observational data. Multi-level analysis examining individual, organi
zational, and institutional factors simultaneously would provide more 
comprehensive understanding of SD implementation processes.

5.8. SDG mapping

This study presents a strategic framework that maps the integration 
of EI and GSCM practices to specific United Nations Sustainable Devel
opment Goals (SDGs). The objective is to enable organizations, espe
cially in emerging economies, to evaluate and communicate their SD 
contributions in alignment with global targets. Table 18 shows direct 
and clear mapping between EI and GSCM practices with their linked 
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SDGs and targets.

6. Conclusion

6.1. Summary of key findings

This study makes significant contributions to the clean, green, sus
tainable logistics and supply chain management literature by developing 
and validating the first comprehensive framework for EI and GSCM 
integration specifically designed for emerging economy contexts. The 
research addresses critical gaps in existing literature and provides both 
theoretical insights and practical guidance for SD implementation in 
resource-constrained environments.

6.2. Critical findings with transformative implications

1. Green Procurement as Strategic Entry Point: The finding that green 
procurement achieves the highest adoption rate (78 %) provides 
managers with clear evidence that supplier-focused SD initiatives 
offer the most effective starting point for comprehensive green sup
ply chain transformation in emerging economies.

2. Green Human Resource Management as Critical Mediator: The study 
confirms that GHRM serves as a fundamental mediator in EI and 
GSCM relationships, indicating that human capital development 
must precede technological investments for maximum effectiveness.

3. Moderate Integration Correlation: The moderate correlation between 
EI and GSCM (r = 0.399) reveals that emerging economy contexts 
require integrated rather than sequential implementation ap
proaches, challenging traditional implementation models developed 
in Western contexts.

4. Quality-Environment Integration Platform: The high adoption of 
TQEM (65 %) demonstrates that existing quality management sys
tems provide effective platforms for environmental integration, of
fering cost-effective pathways for SD transformation.

5. Direct SDG Connection Pathways: The study establishes clear, 
measurable connections between organizational SD practices and 
UN Sustainable Development Goals, enabling organizations to 
demonstrate global impact and attract international support.

6.3. Theoretical contributions

Breakthrough Theoretical Advancement: This research establishes 
the first comprehensive theoretical framework explaining EI and GSCM 
integration specifically for emerging economy contexts. The framework 
extends Resource-Based View, Institutional Theory, and Diffusion of 
Innovation Theory beyond their Western origins to account for resource 
constraints, institutional limitations, and cultural factors unique to 
emerging economies.

The study pioneers the integration of three major theoretical per
spectives to explain SD implementation under emerging economy con
straints. This multi-theoretical approach provides more comprehensive 
explanatory power than single-theory studies and establishes new 
theoretical foundations for understanding SD transformation in devel
oping contexts.

The research establishes new theoretical propositions about how 
resource constraints, institutional limitations, and cultural factors 
moderate EI and GSCM relationships. These propositions extend existing 
theory to new contexts and provide foundations for future research in 
emerging economies.

The study introduces an innovative mixed-methods design that 
uniquely combines PRISMA-guided systematic literature review with 
intensive single-case study investigation. This approach enables both 
comprehensive theoretical synthesis and deep contextual understand
ing, providing a methodological template for future SD research in 
emerging economies.

The research develops the first validated measurement instruments 

Table 18 
SDG Mapping Framework: EI and GSCM.

SDG Target Linked Practice Contribution 
through EI/ 
GSCM

SDG 12  
Responsible 

Consumption 
and 
Production

Sustainable 
management and 
efficient use of 
natural resources

Green 
ProcurementProcess 
EITQEM

Reduces raw 
material usage, 
optimizes energy 
and water use, 
and promotes 
efficiency in 
resource- 
intensive 
processes

​ Environmentally 
sound 
management of 
chemicals and 
waste

Green Design (EI) 
Green Logistics 
(GSCM)Eco-efficient 
Processes (EI)

Minimizes 
hazardous 
materials, 
reduces 
emissions in 
transport, 
improves 
chemical 
handling and 
waste treatment

​ Substantially 
reduce waste 
generation

Green 
PackagingCircular 
Economy Models (EI 
& GSCM)Process EI

Promotes 
recycling and 
reuse, reduces 
packaging waste, 
minimizes 
production waste 
via lean, 
sustainable 
design

SDG 7  
Affordable 

and Clean 
Energy

​ Energy-Efficient 
Technologies Process 
Optimization

Lowers energy 
consumption in 
operations and 
across supply 
chains

​ ​ Renewable Energy 
Integration Clean 
Tech Development

Incorporates 
solar, wind, and 
other renewables 
into operations 
and supplier 
facilities

SDG 8  
Decent Work 

and Economic 
Growth

​ SD-Driven Business 
Models Operational 
Efficiency

Creates economic 
value through 
eco-efficiency, 
supports green 
entrepreneurship

​ ​ Green Job Creation 
Environmental Skill 
Development

Generates 
employment in 
clean technology, 
green logistics, 
and SD services

SDG 9  
Industry, 

Innovation 
and 
Infrastructure

​ EI Capability 
Sustainable 
Infrastructure

Drives R&D in 
SD, encourages 
low-carbon 
infrastructure 
and local green 
production 
systems

​ ​ Technology Transfer 
Knowledge Sharing

Strengthens 
innovation 
ecosystems, 
supports 
diffusion of green 
practices through 
supply chains

SDG 13  
Climate 

Action

​ Low-Carbon Supply 
Chain 
Emission Reduction 
Strategies (EI) 
Climate Adaptation 
Programs

Reduces GHG 
emissions, builds 
climate resilience 
in supply chains, 
enables carbon 
accounting and 
reporting
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for EI and GSCM integration specifically designed for emerging economy 
contexts. These instruments account for context-specific factors absent 
from existing Western-developed scales.

The study creates a novel methodology for directly connecting 
organizational SD practices to specific UN Sustainable Development 
Goals targets and indicators. This approach enables organizations to 
measure and communicate their contribution to global SD objectives.

6.4. Practical contributions

Evidence-Based Implementation Framework: The study provides 
managers with a comprehensive, evidence-based framework for imple
menting integrated EI and GSCM strategies in resource-constrained en
vironments. The four-phase implementation approach provides clear 
guidance for sequencing investments and building capabilities 
progressively.

The research establishes clear pathways for organizations to 
contribute to UN Sustainable Development Goals through SD practices. 
These pathways enable organizations to align their SD investments with 
global objectives while demonstrating measurable impact to 
stakeholders.

The study provides evidence-based recommendations for govern
ment and industry support of SD transformation in emerging economies. 
The findings inform policy development and institutional support 
mechanisms that can accelerate SD adoption.

6.5. Implications for practice

Managers in emerging economies should prioritize Green Human 
Resource Management development as the foundation for SD trans
formation. The implementation pathway should begin with green pro
curement initiatives that leverage existing supplier relationships, 
followed by quality-environment integration through TQEM systems, 
and progress to comprehensive GSCM practices.

Organizations should adopt integrated rather than sequential ap
proaches to EI and GSCM development. The moderate correlation be
tween these constructs indicates that maximum effectiveness requires 
simultaneous capability development rather than sequential 
implementation.

The findings suggest that organizations should prioritize human 
capital development over technological investments in the early stages 
of SD transformation. GHRM practices provide the foundation for 
effective technology adoption and organizational change.

6.6. Limitations and future research

This research is limited by its single-case study design, which con
strains generalizability across different industries and countries. The 
cross-sectional design prevents causal inference and understanding of 
dynamic relationships over time. The focus on Jordan limits under
standing of how findings apply to other emerging economy contexts 
with different institutional and cultural characteristics.

Future research should employ longitudinal designs to examine how 
EI and GSCM relationships evolve over time. Multi-country comparative 
studies could enhance understanding of institutional and cultural 
moderators. Industry-specific studies could reveal sector-specific pat
terns and success factors.

Future studies should explore advanced mixed-methods approaches 
that integrate quantitative surveys with qualitative interviews and 
observational data. Multi-level analysis examining individual, organi
zational, and institutional factors simultaneously would provide more 
comprehensive understanding of SD implementation processes.

6.7. Final remarks

This study represents a significant advancement in understanding 

how emerging economy organizations can successfully implement in
tegrated EI and GSCM strategies to achieve sustainable development 
outcomes. The research provides both theoretical insights and practical 
guidance that can accelerate SD transformation in emerging economies 
while contributing to global SD objectives.

The findings demonstrate that emerging economies possess unique 
capabilities and opportunities for SD innovation that differ from devel
oped economy contexts. By recognizing and leveraging these distinctive 
characteristics, organizations in emerging economies can achieve both 
environmental and economic benefits while contributing to global SD 
goals.

The study’s comprehensive framework, validated measurement in
struments, and evidence-based implementation guidance provide 
foundations for continued research and practice in emerging economy 
SD transformation. As global SD challenges intensify, the insights from 
this research become increasingly important for achieving the UN Sus
tainable Development Goals and creating a more sustainable future for 
all.

6.8. Recommendations

Overall Recommendations for Overcoming Barriers. 

Strengthen Collaboration with Governments: Advocate for clear, 
supportive policies and subsidies for EI and GSCM, aligning organi
zational strategies with national and international SD goals.
Invest in Technological Expertise: Address technological barriers by 
investing in green technologies and forming strategic partnerships 
with research institutions to foster innovation.
Utilize Green Financing and Highlight Long-Term Benefits: Promote 
financial instruments like green bonds, and emphasize the long-term 
financial and environmental returns of sustainable practices.
Implement Strong Incentive Programs: Align SD efforts with 
employee rewards and incorporate SD metrics into KPIs to drive 
motivation and engagement.
Enhance Green HRM Practices: Focus on cultivating a green orga
nizational culture, implementing green performance appraisals, and 
providing comprehensive SD training programs.

Specific Recommendations. 

Implement formal environmental management systems (e.g., ISO 
14001) to standardize and consistently monitor SD practices.
Prioritize EI, especially in product development, to enhance SD 
performance and competitive advantage, leveraging collaborations 
with suppliers and external partners.
Strengthen Green HRM practices by focusing on eco-friendly 
behavior incentives, green performance appraisals, and SD-focused 
recruitment strategies.

These recommendations underscore the importance of integrating 
education and awareness at all organizational levels to reduce resistance 
and build a deeper understanding of SD principles.
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