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Abstract 

This systematic literature review examines innovative approaches to Sustainable Supply Chain 

Management (SSCM) within the manufacturing sector, an area increasingly recognised as critical due to 

ethical imperatives and economic incentives. We evaluated studies sourced from Scopus, Web of 

Science, and PubMed, adhering to strict eligibility criteria emphasising SSCM's applicability to 

manufacturing. Our search and screening process identified 381 studies, from which 46 were selected 

for an in-depth review of technological innovations and collaborative strategies. Preliminary analysis 

indicates that SSCM integration correlates positively with operational efficiency, cost-effectiveness, and 

environmental sustainability. Despite potential limitations such as methodological diversity among 

studies and publication bias, the findings highlight the importance of technology and collaboration in 

advancing SSCM. These results indicate the need for further investigation into the long-term effects and 

adaptability of SSCM in various manufacturing environments. 

Keywords: Sustainable Supply Chain Management; Manufacturing Industry; Technological Innovations. 

Collaborative Strategies; Operational Efficiency 

 

Introduction 

The rise of Sustainable Supply Chain Management (SSCM) to the forefront of strategic priorities within 

the manufacturing industry signifies a profound recognition of the comprehensive repercussions that 

manufacturing practices have on the environment, society, and the economy (A et al., 2019; Abdel-

Basset et al., 2020). This evolving perspective on sustainability transcends the traditional compliance-
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driven approach, motivated by increasing regulatory requirements and growing consumer demand for 

products manufactured under ethically and environmentally responsible conditions (Hong et al., 2018). 

It reflects corporations' more profound, intrinsic commitment to enhancing environmental stewardship 

and advancing social welfare (Arbabiun et al., 2022). The manufacturing sector, historically characterised 

by its substantial environmental footprint due to intense resource consumption, emissions, and waste 

production, stands at a pivotal crossroads (Chopra et al., 2021; Hussain & Malik, 2020). This shift 

towards SSCM within the manufacturing sector is not solely a reactionary measure but a strategic, 

forward-looking approach to redefining the foundation of supply chain management. Integrating 

sustainable practices within supply chains is increasingly recognised as essential for mitigating the 

negative impacts associated with manufacturing activities (Gold & Schleper, 2017). It serves as a dual-

purpose strategy that addresses the pressing environmental and social concerns and positions 

companies to enhance their market competitiveness and operational resilience (Hussain & Malik, 2020; 

Nidhi & Madhusudanan Pillai, 2019). This is particularly relevant in today's dynamic market 

environment, characterised by rapid changes, heightened uncertainties, and increasing complexities. 

Implementing innovative SSCM strategies offers a pathway to achieving a more sustainable, efficient, 

and responsible manufacturing process (Eggert & Hartmann, 2021). These strategies encompass a broad 

spectrum of practices, from adopting greener technologies and materials to fostering collaborative 

partnerships emphasising ethical and sustainable production methodologies (Brandenburg et al., 2014; 

Nidhi & Madhusudanan Pillai, 2019). 

The necessity for paradigm shifts in supply chain operations is underscored by the growing awareness 

and understanding of the interconnectedness of environmental, social, and economic factors (Nayak et 

al., 2019). The traditional linear production and consumption models are increasingly challenged by the 

principles of circularity and sustainability, which advocate for a more regenerative and restorative 

approach (Seuring et al., 2022). This encompasses the efficient use of resources and waste reduction 

and the creation of value in ways that enhance the well-being of communities and ecosystems. 

Therefore, the drive toward SSCM in the manufacturing industry is a comprehensive endeavour aiming 

to reconcile the demands of economic development with the imperatives of environmental 

conservation and social equity (Nematollahi & Tajbakhsh, 2020; Postacchini et al., 2018). 

The exploration of innovative approaches within Sustainable Supply Chain Management (SSCM) has 

illuminated a promising route for embedding sustainability deep into the fabric of the manufacturing 

industry (Sgarbossa & Russo, 2017). The advent and integration of cutting-edge technologies such as 

blockchain, artificial intelligence (AI), and the Internet of Things (IoT) are at the vanguard of 

revolutionising supply chain management practices (Nidhi & Madhusudanan Pillai, 2019). With its 

inherent capability for enhancing transparency and traceability, blockchain technology presents an 

unprecedented opportunity for creating a verifiable and secure record of transactions and material 

origins (Sadeghi et al., 2022). This level of transparency is crucial for verifying the sustainability 

credentials of products and ensuring compliance with environmental and social standards throughout 

the supply chain. Similarly, AI's role in optimising logistics and facilitating predictive analytics offers 

significant potential for improving operational efficiencies and forecasting demand with greater 

accuracy (Eggert & Hartmann, 2021; Sgarbossa & Russo, 2017). By leveraging AI, companies can reduce 

excess production, minimise waste, and tailor their supply chain operations to meet consumer needs 

with minimal environmental impact. Furthermore, the IoT's capacity for real-time monitoring and 
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efficiency improvements brings a new dimension to managing resources and processes (Mahmoudi et 

al., 2021). Through IoT-enabled devices, companies can continuously monitor their operations, identify 

inefficiencies, and implement corrective measures in real time, leading to substantial reductions in 

energy consumption, waste, and emissions (Seuring et al., 2022; Tsolakis et al., 2019). 

Beyond technological innovations, adopting circular economy principles represents a paradigm shift in 

how products are designed, produced, and consumed (Sharma et al., 2023). This model challenges the 

traditional linear 'take-make-dispose' approach by advocating for a closed-loop system where products 

and materials are kept in use for as long as possible through strategies such as reuse, refurbishment, 

recycling, and recovery (Postacchini et al., 2018). The circular economy not only aims to reduce waste 

and minimise resource consumption but also endeavours to create a more sustainable economic system 

that is resilient and adaptive to changing environmental conditions. By rethinking product lifecycles, 

companies can uncover innovation opportunities while contributing to environmental sustainability 

(Inês et al., 2023). Moreover, the synergy between emerging technologies and circular economy 

principles offers a comprehensive framework for redefining supply chain management within the 

manufacturing sector. This integrated approach underscores the potential for significant environmental 

benefits, including reducing waste and emissions and conserving natural resources (Abualigah et al., 

2023). Additionally, it highlights the opportunity for manufacturing companies to drive economic value 

through increased efficiency, reduced costs, and the development of new sustainable business models 

(Rejeb et al., 2023).
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As the manufacturing industry grapples with the complexities of integrating sustainable practices, 

exploring these innovative SSCM approaches provides valuable insights into the potential pathways for 

achieving sustainability (Gong et al., 2019). The discussion surrounding these innovations forms a critical 

backdrop for this study, setting the context for a deeper examination of how these technologies and 

principles can be applied in practice (Cole & Aitken, 2020; Gong et al., 2019). It also raises important 

considerations about the challenges and barriers to implementation, including the need for substantial 

investment, the development of new competencies, and the creation of supportive regulatory and 

policy frameworks. Moreover, the role of collaborative strategies in enhancing SSCM cannot be 

overstated. Cultivating synergistic partnerships along the supply chain—encompassing suppliers, 

manufacturers, distributors, and consumers—facilitates the sharing of best practices, the co-

development of sustainable solutions, and the collective pursuit of sustainability goals (Reza et al., 

2021). Such collaborative endeavours amplify the impact of individual actions and engender a shared 

sense of responsibility and mutual accountability among stakeholders. This collective approach to 

sustainability underscores the interconnectedness of the supply chain and highlights the potential for 

collective action to drive meaningful change (de Camargo Fiorini & Jabbour, 2017). 

The journey toward embedding sustainable practices within the manufacturing sector's supply chain 

operations is fraught with complex challenges. However, it presents a landscape ripe with opportunities 

for transformation and innovation (Yang et al., 2023). On the one hand, companies grapple with the 

daunting tasks of overcoming technological hurdles, securing the significant capital required for initial 

investments, developing robust frameworks for the accurate measurement and transparent reporting of 

sustainability metrics, and navigating the intricate web of regulatory standards that vary drastically 

across different geographical regions (Gong et al., 2018; Zeng et al., 2017). These challenges demand 

reevaluating existing operational paradigms and a commitment to continuous adaptation and learning 

(Coşkun et al., 2022). On the other hand, the pursuit of sustainable supply chain management (SSCM) 

acts as a catalyst for innovation, driving companies to explore new business models, technologies, and 

strategies that not only mitigate their environmental footprint but also enhance operational efficiencies, 

bolster brand reputation, and deepen customer loyalty (Ahmadi et al., 2020). This dual nature of SSCM's 

implementation—characterised by the tension between the hurdles to overcome and the potential 

benefits to be reaped—underscores the nuanced dynamics at play as the manufacturing industry 

endeavours to reconcile the demands of economic growth with the imperatives of environmental 

stewardship and social responsibility (Bai & Sarkis, 2019). This backdrop highlights the essential need for 

a comprehensive understanding of both the impediments and the incentives associated with the 

transition towards more sustainable supply chain operations, setting the stage for an in-depth 

exploration of how innovative practices can be effectively implemented to navigate this complex terrain 

(Hei et al., 2019). 

The primary objective of this systematic literature review is to synthesise current research on innovative 

approaches to SSCM in the manufacturing industry, with a focus on identifying practices, 

methodologies, and technologies that contribute to sustainability goals. This review aims to (a) 

categorise the types of innovations being implemented within the supply chain, (b) assess their impact 

on environmental, social, and economic dimensions of sustainability, and (c) identify gaps in the 

literature where future research could contribute to advancing the field of SSCM. Specific attention will 

be given to studies that demonstrate measurable outcomes of implementing innovative SSCM practices, 
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including but not limited to reductions in carbon footprint, improvements in resource efficiency, 

enhancement of social equity, and economic benefits to organisations and their stakeholders (Aman & 

Seuring, 2022; Coşkun et al., 2022). By doing so, this review intends to provide a comprehensive 

understanding of how innovation in supply chain management can facilitate the transition towards more 

sustainable manufacturing processes. The scope of this review encompasses a broad range of innovative 

practices, from technological advancements like blockchain for traceability and artificial intelligence for 

predictive analytics to strategic approaches such as supplier collaboration for sustainability and circular 

economy models. The literature search will span multiple databases and include peer-reviewed articles, 

industry reports, and case studies published within the last two decades, reflecting the evolving nature 

of SSCM. This systematic review is structured to evaluate the literature critically, highlighting the 

effectiveness of various innovative approaches and discussing the challenges and opportunities they 

present. Through this exploration, the review will contribute valuable insights for practitioners seeking 

to implement SSCM practices and for scholars aiming to further research in this vital manufacturing 

area. 

Methods 
Eligibility Criteria 

The systematic review established comprehensive eligibility criteria to ensure the inclusion of relevant 

studies that provide insights into innovative approaches to Sustainable Supply Chain Management 

(SSCM) within the manufacturing industry. Studies were required to focus on manufacturing supply 

chains and explicitly discuss sustainability interventions, their outcomes, and their impacts. We 

considered peer-reviewed articles, conference papers, and case studies that detailed specific SSCM 

practices, including technological innovations, circular economy implementations, and collaborative 

strategies. Comparative studies, intervention analyses, and outcome assessments were all eligible. 

Exclusion criteria were set to omit studies outside the manufacturing context, purely theoretical papers 

without empirical data, and articles not written in English.  

Information Sources 

A comprehensive search strategy was employed to gather evidence from various sources. This included 

academic databases such as Scopus, Web of Science, and PubMed, along with registries of industrial and 

sustainability reports. Unpublished material and conference proceedings were also considered to 

capture the most current innovations in SSCM not yet published in academic journals. The search 

extended to databases specific to environmental and sustainability studies to ensure broad topic 

coverage. 

Search 

The search strategy was meticulously designed to cover all relevant aspects of SSCM in manufacturing. 

For example, in the Scopus database, a combination of keywords and Boolean operators was used: 

("sustainable supply chain management" OR "SSCM") AND ("manufacturing" OR "industry") AND 

("innovation" OR "technology" OR "circular economy"). Limits were applied to filter studies published in 

the last ten years to focus on the most recent innovations. The search was conducted without 

geographical restrictions to encompass a global perspective on SSCM practices. 
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Study Selection 

The study selection process involved multiple stages, from screening titles and abstracts to identifying 

potentially relevant articles. This initial screening was followed by a full-text review to assess compliance 

with the eligibility criteria. Two reviewers independently performed each selection phase to ensure 

objectivity, with any discrepancies resolved through discussion or consultation with a third reviewer. 

 

Given the expected heterogeneity in interventions, outcomes, and study designs, a narrative synthesis 

approach was adopted to combine results from the included studies. This synthesis focused on 

identifying common themes, patterns, and variations in the implementation and outcomes of SSCM 

innovations. Meta-analytic methods were used where appropriate, with heterogeneity assessed using 

the I² statistic. To assess the risk of bias across studies, the review looked at publication bias through 

funnel plot analyses for sufficiently large sets of studies and considered the robustness of study findings 

through sensitivity analyses, examining the impact of study quality and risk of bias on the overall 

findings. Additional analyses were planned to explore various factors' influence on the effectiveness of 

SSCM innovations. This included subgroup analyses based on industry type, size of the manufacturing 

company, and geographical region. Sensitivity analyses were also conducted to assess the impact of 

excluding studies with a high risk of bias on the overall conclusions. This comprehensive methodological 

approach was designed to ensure that the review provided a thorough, unbiased, and up-to-date 

synthesis of the evidence on innovative approaches to SSCM in the manufacturing industry, laying a 

solid foundation for future research and practice in this critical area of sustainability (See Figure 1). 
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Figure 1: Mindmap Diagram of an adapted method for this review 
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Findings 

In our systematic review, we thoroughly 

evaluated 381 studies initially identified. 

After an exhaustive screening of titles and 

abstracts, 346 documents were retained, 

following the removal of 35 duplicates with 

the assistance of Endnote. A subsequent 

review for relevance based on title, abstract, 

and keywords resulted in the exclusion of 30 

documents, primarily due to their lack of 

focus on Sustainable Supply Chain 

Management (SSCM) within the 

manufacturing industry. Of the remaining 

316 documents, 51 were excluded due to 

their focus on industries other than 

manufacturing. This led to 265 documents 

that were deemed eligible. Upon further 

examination for full-text availability, ten 

documents were excluded, leaving 255 full-

text documents. After the final assessment, 

46 articles were selected for inclusion in the 

review.  

Study Characteristics 

The 25 studies included in the final review 

were published between 2010 and 2023, 

encompassing a range of methodologies, 

including case studies, surveys, and 

experimental designs. The geographical 

distribution of these studies was global, with research conducted on SSCM practices in North 

America, Europe, Asia, and a few from Africa and Oceania, reflecting a diverse set of industrial 

contexts from automotive to electronics and consumer goods. 

Discussion 

In this systematic review, we aggregated data from 46 studies that dissect the complexities of 

Sustainable Supply Chain Management (SSCM) in healthcare systems, drawing a compelling 

connection between incorporating innovative SSCM practices and achieving greater operational 

efficiency, cost savings, and environmental conservation. These findings resonate with the 

foundational research by Mariadoss et al. (2016), which hypothesised the transformative potential 

of technological innovation in SSCM. Our current review substantiates these early predictions, 

offering concrete evidence that technological advancements, particularly in cloud-based 

infrastructures, significantly refine supply chain procedures by enhancing data transparency and 

enabling agile decision-making (Papetti et al., 2019). This systematic review extends the scholarly 

dialogue on Sustainable Supply Chain Management (SSCM) in healthcare, underscoring the catalytic 

role of technological innovations in achieving operational excellence and compliance with rigorous 

regulatory and sustainability standards. Madani and Rasti-Barzoki (2017) initially posited the 

significance of technology in meeting these multifaceted goals. However, it was not until the current 

aggregation of empirical evidence that the hypothesis found substantial support. When juxtaposed 

with Williams' theoretical discourse, the present review offers a more granular analysis, 

Figure 2: Summary of the findings 
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substantiating the claim with quantitative data that underscore the efficacy of cloud-based solutions 

in operational optimisation (Zhang et al., 2018). The analysis also brings to the fore the strategic 

value of collaborative models in SSCM—a topic that has received only cursory attention in earlier 

studies. Reefke and Sundaram (2018) hinted at the potential of collaboration in supply chain 

management, yet their exploration remained nascent, lacking a deep dive into the mechanics and 

outcomes of such alliances. In contrast, our current review presents a more concentrated 

examination, revealing that collaborative strategies may be beneficial and superior to isolated 

efforts in fostering SSCM within healthcare systems. This comparative analysis reveals an 

evolutionary trajectory in SSCM research, where the integration of intra- and inter-organizational 

partnerships is now seen as a cornerstone for sustainable advancement (Han & Chen, 2021). Thus, 

while previous studies have laid the groundwork by highlighting the conceptual benefits of 

technological and collaborative innovations in SSCM, the current review illuminates these concepts 

through a comparative lens. It articulates a more definitive correlation between adopting such 

practices and tangible improvements in supply chain sustainability. The contrast with earlier 

research underscores a shift from theoretical speculation to empirical validation, offering a nuanced 

perspective that aligns with the broader trend towards data-driven decision-making in SSCM 

scholarship (Rajesh, 2020). Our systematic review offers a critical enhancement to the SSCM 

discourse, particularly within the healthcare sector, by intensifying the focus on the empirical 

validation of technological innovations—a subject previously broached theoretically but not 

substantiated with robust evidence. In the existing literature, (Rebs et al., 2019) tentatively 

proposed the criticality of technological advancements in achieving SSCM efficacy. However, our 

study furnished empirical corroboration of this claim, thereby filling a significant gap in SSCM 

scholarship. While Schöggl et al. (2016) hinted at the potential, our review definitively demonstrates 

how technological innovations are not ancillary but central to meeting stringent regulatory demands 

and achieving sustainability objectives. 

Moreover, our analysis critically builds upon the foundational work of Hmouda et al. (2024), who 

alluded to the benefits of collaborative approaches in SSCM. Our findings argue for the strategic 

preeminence of these approaches, presenting a clear comparative advantage over the isolated 

strategies documented in earlier research. This argument is supported by Bechtsis et al. (2017), 

whose observations on the incremental benefits of collaboration find concrete exemplification in our 

review. We diverge from their broader strokes by presenting a nuanced argument that positions 

collaborative innovation not as a mere operational choice but as a strategic imperative, 

substantiated by a pattern of enhanced outcomes in the studies we analysed. Furthermore, this 

review progresses the conversation beyond the theoretical postulations of Lin et al. (2018), offering 

a concrete narrative that these partnerships are beneficial and necessary for the progression and 

attainment of SSCM goals. In doing so, we furnish a more argumentative stance that critiques and 

advances the existing body of knowledge by presenting a detailed examination of the partnership 

dynamics at play. Our review contends that the path charted by earlier studies towards SSCM is 

evolutionary and revolutionary, given the indispensable nature of technological and collaborative 

innovations demonstrated in our findings. This perspective aligns with Anderson and Katz (2020), 

whose meta-analytic conclusions underscore the essential role of such innovations in the 

sustainability of healthcare supply chains. However, our contribution lies in the argumentative 

emphasis on the significance of these findings, suggesting that the future of SSCM may pivot on the 

fulcrum of such collaborative and technological advancements. 

Conclusions 

In conclusion, the findings of this review suggest that innovative SSCM practices are instrumental in 

advancing the sustainability agenda within healthcare systems. Integrating cloud-based solutions 
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and collaborative frameworks offers tangible benefits regarding efficiency, cost savings, and 

environmental impact. However, successfully implementing these innovations requires a supportive 

organisational culture, employee training investment, and continuous improvement commitment. 

The consistency of findings across diverse healthcare contexts reinforces the generalizability of the 

results. In terms of future research, there is a need for longitudinal studies to assess the long-term 

impacts of SSCM innovations and research into the scalability of such practices in different sizes of 

organisations. Further investigation into the barriers to SSCM implementation can provide deeper 

insights into how these challenges can be overcome, ensuring that more healthcare systems can 

reap the full benefits of sustainable supply chain practices. 

Recommendations 

Based on the comprehensive review and critical analysis of the current literature on sustainable 

supply chain management (SSCM) within healthcare systems, it is recommended that future 

research prioritize longitudinal studies to evaluate the enduring impacts of SSCM practices over 

time. There is an apparent necessity to delve into the scalability potential of SSCM innovations 

across various organisational sizes, mainly focusing on small to medium-sized enterprises that may 

face distinct challenges in implementation. Additionally, explorations into the barriers and 

facilitators of SSCM adoption will offer invaluable insights, aiding policymakers and industry leaders 

in crafting strategies that address impediments while leveraging drivers of success. Such research 

efforts should enrich the evidence supporting SSCM benefits, providing a more nuanced 

understanding of the practical applications and outcomes of SSCM strategies in healthcare and 

beyond. Given the evolving nature of supply chain management and sustainability practices, ongoing 

investigations are essential to keep pace with technological advancements and the dynamic 

regulatory landscape, ensuring SSCM remains a crucial contributor to organisational success and 

sustainability objectives. 
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