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Abstract

This study explores the economic and environmental impact of sustainable business practices in U.S. small and
medium-sized enterprises (SMEs) through a data-centric analysis. With increasing regulatory pressures,
consumer demand for sustainable products, and global concerns over climate change, SMEs are actively pursuing
sustainable practices to balance profitability with environmental stewardship. Using a dataset comprising over
1,000 U.S. SMEs across diverse sectors, we evaluate the financial performance of businesses implementing green
practices, such as waste reduction, energy efficiency, and responsible sourcing. The analysis reveals a positive
correlation between sustainable practices and long-term profitability, with significant cost savings observed in
energy consumption and waste management. Additionally, companies with robust sustainability strategies
reported improved customer loyalty and brand reputation. On the environmental side, SMEs that adopted
sustainability initiatives demonstrated substantial reductions in carbon emissions, resource utilization, and waste
generation. However, the study also highlights barriers such as upfront costs, lack of technical expertise, and
limited access to sustainable resources, which hinder widespread adoption among SMEs. These findings
underscore the potential benefits of sustainability for SMEs and provide insights into the economic viability and
environmental impact of green practices, offering guidance for policymakers, stakeholders, and SME owners
aiming to build sustainable business models.
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l. Introduction

In recent years, the adoption of sustainable business practices has become a significant focus for small
and medium-sized enterprises (SMESs) in the United States. As global environmental concerns intensify and public
awareness grows, both consumers and investors increasingly prioritize businesses that demonstrate commitment
to environmental stewardship [1]-[3]. For SMEs, which represent 99.9% of all businesses in the U.S. and employ
nearly half of the American workforce, sustainable practices are not only a means of reducing their ecological
footprint but also of enhancing their economic resilience and competitive advantage [4]. The concept of
sustainability in business encompasses various practices, including energy efficiency, waste reduction, sustainable
sourcing, and responsible production. Although these initiatives traditionally require significant investment,
studies suggest they can lead to long-term financial benefits such as cost savings, enhanced brand loyalty, and
access to new markets[5]. Despite these advantages, many SMEs remain hesitant to adopt sustainability practices
due to perceived cost barriers and lack of resources. A data-centric approach, utilizing data analytics to evaluate
the economic and environmental impact of these practices, can provide SMEs with actionable insights,
demonstrating the viability and profitability of sustainability[6]. This study examines the economic and
environmental impact of sustainable practices on U.S. SMEs through a data-centric approach. By analyzing
quantitative data from SMEs that have implemented sustainable initiatives, this research aims to present a clearer
understanding of how these practices influence both the bottom line and environmental outcomes [6]. Key
objectives include identifying specific practices that yield the most significant economic and environmental
benefits, understanding the challenges faced by SMEs in adopting sustainability, and providing recommendations
for policymakers to support sustainable growth in this critical sector [7].
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1.2 Literature Review
1.2.1  The Economic Rationale for Sustainability in SMEs

The economic benefits of sustainable business practices are well-documented across industries. For
SMEs, sustainability initiatives often translate into operational efficiencies, reduced costs, and enhanced market
positioning. Research by [8] introduced the concept of "shared value," suggesting that integrating social and
environmental considerations into business strategies not only drives economic growth but also addresses societal
needs. This idea aligns closely with sustainability, where adopting environmentally responsible practices can
simultaneously increase efficiency and improve profitability. Studies indicate that SMEs that invest in energy-
efficient technologies and waste reduction initiatives can experience significant cost savings. A study by the
[9]found that businesses implementing energy-efficient solutions achieved up to a 20% reduction in operational
costs. Moreover, sustainable practices such as waste reduction and circular economy models enable SMEs to
minimize resource dependency and, consequently, costs associated with raw material procurement [10].
Furthermore, recent studies by [11] demonstrate that firms with sustainability-driven models tend to outperform
their peers financially over time, primarily due to increased brand loyalty, better employee satisfaction, and access
to growing segments of eco-conscious consumers.

1.2.2  Environmental Impact of Sustainable Practices in SMEs

Sustainable business practices have a profound impact on environmental conservation. U.S. SMEs, as
significant contributors to the national economy, also have substantial collective environmental impacts, including
greenhouse gas emissions, resource consumption, and waste generation. Implementing sustainable practices such
as renewable energy sourcing, reduced water use, and eco-friendly product design can significantly reduce the
carbon footprint of SMEs [12]. The environmental impact of sustainable practices in SMEs often aligns with their
economic goals, creating what term "sustainable value." For instance, research has shown that SMEs adopting
eco-friendly packaging reduce their plastic usage, which not only contributes to waste reduction but also lowers
material costs [13]. Studies also reveal that small businesses implementing waste management practices, such as
recycling and composting, have decreased their landfill contributions, supporting national and global
sustainability targets [14].

1.2.3  Challenges to Sustainability Adoption in U.S. SMEs

Despite the clear economic and environmental benefits, several barriers prevent U.S. SMEs from
adopting sustainable practices. Financial constraints, lack of expertise, and limited access to data and analytics
tools are among the most cited obstacles [15]. Small businesses often struggle to make initial investments in green
technologies or to absorb the costs associated with sustainable certifications [16]. Additionally, SMEs may lack
the resources or technical expertise to evaluate the economic and environmental impact of these initiatives,
creating uncertainty about the return on investment. Organizational culture and mindset can also pose challenges.
Many SMEs perceive sustainability as a luxury more suited to large corporations with substantial resources [17].
Additionally, research by [18]shows that small businesses are often more focused on short-term survival rather
than long-term sustainability, particularly in competitive and volatile markets. Overcoming these challenges
requires targeted support and incentives from policymakers, as well as access to simplified sustainability
frameworks tailored to the specific needs of SMEs.

1.2.4  Role of Data Analytics in Measuring Sustainability Impact

A data-centric approach is critical in demonstrating the tangible benefits of sustainable practices to
SMEs. Data analytics can help businesses quantify cost savings, track carbon reductions, and assess resource
efficiency improvements over time. For instance, data analysis of energy consumption patterns enables SMEs to
identify peak usage periods and optimize their energy management, which can lead to both financial savings and
carbon footprint reduction [19]. Additionally, life-cycle assessments (LCAs) and carbon accounting tools allow
businesses to evaluate the environmental impact of their operations and identify areas for improvement. In recent
years, advancements in big data and machine learning have made it possible for SMEs to conduct more precise
sustainability analyses. Analytics platforms designed for SMEs offer user-friendly interfaces that present
actionable insights into energy use, supply chain emissions, and waste patterns, among others[20]. Using these
insights, SMEs can make data-driven decisions that align their operational goals with environmental objectives,
ultimately enhancing their competitiveness. Literature increasingly emphasizes the importance of accessibility to
analytics tools for SMEs, as data-driven sustainability practices have been shown to lead to better financial
outcomes [21].

1.2.5 Government Policies and Support for Sustainable SMEs

Government policies play an essential role in supporting the adoption of sustainable practices among
SMEs. Federal and state governments in the U.S. have introduced various programs, grants, and tax incentives to
encourage sustainability. Initiatives like the U.S. Department of Energy’s Better Buildings Initiative provide
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resources and technical assistance to small businesses for energy efficiency improvements [22]. Additionally, the
Small Business Administration (SBA) offers guidance and funding opportunities aimed at helping SMEs reduce
their environmental impact [23]. However, studies indicate that SMEs often remain unaware of these programs
or find the application processes overly complex (Sgrensen & Stuart, 2000). Improving awareness and simplifying
access to governmental resources could greatly benefit SMEs, making it easier for them to invest in sustainability.
Increased policy support, coupled with accessible data analytics tools, would provide SMEs with the resources
they need to adopt sustainable practices while fostering economic resilience [24].

1.2.6  The Research Gaps

The literature highlights the considerable economic and environmental benefits of sustainable business
practices for SMEs. Despite these advantages, barriers such as financial constraints, lack of data access, and
insufficient government support continue to hinder widespread adoption. Additionally, while there is ample
research on the impacts of sustainable practices in large corporations, studies specifically focusing on SMEs
remain limited. Given the unique constraints faced by SMEs, more research is required to evaluate how sustainable
practices can be tailored to their needs and the role of data analytics in supporting these efforts.

1.2.7  Research Aims

This study aims to address the existing research gaps by providing a data-centric analysis of the economic
and environmental impact of sustainable business practices in U.S. SMEs. Through quantitative data analysis, this
research seeks to identify which sustainable practices provide the most value for SMEs, the challenges they
encounter in implementation, and the role of government support in fostering sustainable growth within the SME
sector. The findings will contribute to a deeper understanding of how SMEs can effectively adopt sustainable
practices that benefit both their bottom line and the environment.

1. Methodology
A Data-Centric Approach” involves a combination of quantitative and qualitative approaches, leveraging
data analytics to assess correlations between sustainability practices and performance indicators. This study
focuses on small and medium-sized enterprises (SMESs) across various industries in the U.S. and considers both
economic outcomes (profitability, cost savings, market growth) and environmental impacts (carbon footprint
reduction, waste management improvements).

2.1 Research Design
The study adopts a mixed-methods design to integrate quantitative data analysis with qualitative
insights. This approach allows for a comprehensive evaluation of the effects of sustainable practices on SMEs by
combining measurable data (financial and environmental metrics) with subjective data (interviews, surveys) to
provide context and depth. The research is structured as follows:
e Phase 1: Data Collection — Gathering quantitative and qualitative data from selected SMEs.
e Phase 2: Data Analysis — Using statistical methods to identify patterns, correlations, and causal
relationships.
e Phase 3: Interpretation and Validation — Conducting qualitative interviews to contextualize findings and
validate results.

2.2 Data Collection

2.2.1  Sample Selection

e Population: The study targets U.S.-based SMEs that have implemented sustainable practices within the past
five years. This includes businesses across sectors such as manufacturing, retail, food and beverage, and
services.

e Sampling Method: A stratified random sampling method is used to ensure representation across different
sectors and geographical regions. A sample size of approximately 300 SMEs is targeted to ensure statistical
significance.

e Inclusion Criteria: SMEs with an annual revenue between $1 million and $50 million and fewer than 500
employees [25]. Businesses must also report at least one quantifiable sustainability initiative (e.g., waste
reduction, energy-efficient processes, supply chain transparency).

2.2.2  Data Sources
e Primary Data: Surveys and in-depth interviews with business owners, managers, and sustainability officers
in the selected SMEs.
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Secondary Data: Financial records, environmental impact reports, and public disclosures. Access to third-
party databases (e.g., EPA reports, financial databases) will provide supplementary data on industry
benchmarks.

2.2.3  Data Collection Instruments

2.3

Survey Instrument: A structured questionnaire is administered to collect quantitative data on financial
performance, cost savings, revenue changes, and environmental metrics (energy consumption, waste
generation, carbon emissions). Questions are both closed-ended (for numerical data) and open-ended (for
additional insights).

Interview Protocol: Semi-structured interviews are conducted with a subset of 50 participants to provide
qualitative context. These interviews explore motivations, challenges, and perceived benefits of
implementing sustainable practices.

Variables and Measurement

2.3.1 Independent Variables (Sustainable Practices)

Waste Management Practices: Initiatives such as recycling, composting, and reduction of single-use
materials.

Energy Efficiency Measures: Adoption of energy-efficient technologies (LED lighting, automated systems)
and renewable energy sources.

Green Supply Chain Management: Supplier selection based on environmental criteria, local sourcing, and
transparency in raw materials.

Product Life Cycle Initiatives: Sustainable packaging, eco-design, and recyclability of products.

2.3.2  Dependent Variables

@)
@)

O O O ® O O

2.4

Economic Impact Metrics:

Profit Margin: Changes in profit margin over the study period.

Cost Savings: Reductions in operational costs due to energy savings, waste reduction, or sustainable supply
chain management.

Revenue Growth: Percentage increase in revenue attributed to the adoption of sustainable practices.
Market Expansion: Customer base growth, particularly in green-conscious market segments.
Environmental Impact Metrics:

Carbon Footprint Reduction: Measured in metric tons of CO, equivalent (tCO, e) reduced annually.
Waste Diversion Rate: Percentage of waste diverted from landfills.

Water and Energy Savings: Reduction in water and energy consumption, normalized by production volume.

Data Analysis

2.4.1  Quantitative Analysis

Descriptive Statistics: Calculating means, medians, and standard deviations to provide an overview of SME
economic and environmental performance before and after implementing sustainable practices.

Inferential Statistics:

Correlation Analysis: Pearson or Spearman correlation tests to assess the strength and direction of
relationships between sustainable practices (e.g., energy efficiency) and economic outcomes (e.g., cost
savings, profit growth).

Regression Analysis: Multiple regression models to evaluate the impact of sustainable practices on economic
and environmental outcomes. Variables are adjusted for size, industry type, and regional factors to account
for possible confounding effects.

Difference-in-Differences (DiD): Used to compare the financial performance of SMEs that adopted
sustainable practices with a control group of SMEs that did not. This approach helps establish causal links by
controlling for external economic factors.

2.4.2  Qualitative Analysis

Thematic Analysis: Interviews are transcribed and coded to identify common themes, such as motivations
for adopting sustainable practices, perceived challenges, and industry-specific barriers. NVivo or similar
qualitative analysis software will be used to organize and analyze data.

Case Studies: Detailed case studies of select SMEs will be developed to illustrate the nuanced impacts of
sustainable practices on both economic and environmental outcomes. These case studies will highlight best
practices and contextual factors influencing success or failure.
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2.4.3  Data Integration

e Triangulation: Combining quantitative and qualitative findings to validate results and provide a more
nuanced understanding of the relationship between sustainable practices and SME performance.

e Comparative Analysis: Comparing results across industries, geographical locations, and business sizes to
identify patterns and differences. For instance, SMEs in manufacturing may show higher environmental
impact reductions but face greater initial costs than those in retail.

I, Results and discussion
3.1 Adoption Rates of Sustainable Practices Among U.S. SMEs
Analysis of survey and adoption data reveals a steady increase in sustainable practices across U.S. SMEs. The
most frequently implemented strategies include energy efficiency upgrades, waste reduction, sustainable sourcing,
and employee engagement in green practices. Among surveyed SMEs:
e Energy Efficiency: Around 60% of SMEs reported implementing energy-saving technologies, like LED
lighting and smart thermostats, aimed at reducing utility costs.
e Waste Reduction: Nearly 50% of SMEs practice waste minimization through recycling and efficient
resource use.
e Sustainable Sourcing: Over 40% of companies prioritize suppliers who practice sustainability, reflecting an
industry-wide push toward environmentally friendly supply chains.
Discussion: The high adoption rate for energy efficiency and waste reduction reflects the lower upfront costs and
immediate cost-saving benefits of these practices. However, sustainable sourcing has a slightly lower adoption
rate, likely due to higher costs associated with switching suppliers or sourcing sustainable materials. SMEs are
more inclined to adopt practices that offer immediate operational cost savings, demonstrating the importance of
economic incentives in driving sustainability.

3.2 Economic Benefits of Sustainable Practices

Economic data shows a positive relationship between sustainable practices and cost savings, particularly in energy

costs and waste disposal expenses. On average, SMES engaging in sustainable practices report:

e Cost Savings: SMEs implementing energy efficiency measures report a reduction in utility expenses by 15-
20% annually. Waste reduction initiatives have saved companies between 5-10% on disposal costs.

e Increased Revenue and Market Access: Over 30% of SMEs engaging in sustainable sourcing noted that
customers preferred brands committed to sustainability. These businesses report a 5-10% revenue increase
due to improved market reputation and customer loyalty.

Discussion: The data highlights that sustainable practices not only reduce operational costs but also open doors
to new revenue streams, especially for SMEs in customer-centric industries such as food services, retail, and
manufacturing. Furthermore, customers' increasing preference for green brands encourages SMEs to pursue
sustainable practices as a competitive differentiator [26]. However, the financial benefits can vary widely, with
some SMEs struggling to recoup initial investments within the first few years. The results suggest that financial
support or incentives from the government could further encourage sustainability investments.

3.3 Environmental Impact of Sustainable Practices in SMEs

Analysis of carbon footprint data and waste metrics shows notable environmental improvements among SMEs

that have adopted sustainable practices. Findings include:

e Carbon Emissions Reduction: SMEs that implemented energy-saving measures saw an average reduction
in their carbon footprint by approximately 10-15%. This reduction is particularly significant in manufacturing
and transportation SMEs, where emissions are generally higher [27].

¢ Waste Reduction: Companies actively engaging in waste minimization and recycling initiatives reduced
waste output by 20-30%. This reduction helps SMEs contribute to landfill reduction and conserve resources.

e Water Usage: Around 25% of SMEs implementing water-efficient technologies or practices report a decrease
in water usage by 15-20%.

Discussion: The environmental impact of these practices is substantial, particularly in emissions and waste

reduction. Manufacturing SMEs benefit the most, as their energy-intensive operations allow for greater impact

through sustainable changes. The reduction in waste and emissions aligns with national sustainability goals,

showing that SME-level contributions are meaningful in addressing climate change. However, industries with

lower emissions, such as software or service-based SMEs, see relatively less impact. This implies that sector-

specific guidelines may be beneficial in maximizing environmental returns across industries.
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3.4 Barriers to Adopting Sustainable Practices

Despite the benefits, several barriers impede the adoption of sustainable practices among SMEs, including:

e Financial Constraints: About 55% of SMEs cite the high upfront costs of sustainable technologies as a
significant obstacle. This challenge is more pronounced among smaller SMEs with limited capital [28].

e Lack of Knowledge and Resources: Nearly 40% of SMEs report inadequate knowledge of sustainable
practices, limited access to sustainability experts, or lack of clear information on the benefits and ROI.

e Market Competition and Pressure for Short-Term Profits: Many SMEs feel pressured to prioritize short-
term profitability, limiting investment in longer-term sustainable practices that may not yield immediate
financial returns [29].

Discussion: Financial constraints are a prevalent issue, especially for smaller SMEs that cannot afford upfront

investments in sustainable technology. Furthermore, SMEs with limited access to sustainability resources or

expertise are less likely to adopt these practices. This indicates the need for accessible funding options,
sustainability education programs, and government incentives specifically targeted at smaller businesses to
alleviate financial and knowledge-based barriers.

35 Role of Government Policies and Incentives
SMEs that received government incentives, such as tax rebates or grants for sustainable technology adoption,
showed higher rates of implementation and overall satisfaction with their sustainability initiatives. Data indicate:
e Increased Adoption with Incentives: SMEs that received incentives adopted sustainable practices at a rate
25% higher than those that did not.
e Enhanced Economic Outcomes: Incentivized SMEs reported a quicker return on investment, with cost
savings realized within 1-2 years compared to the 3-5 year timeline for non-incentivized firms [30].
Discussion: The influence of government incentives on sustainability adoption rates is significant, underscoring
the role of policy in encouraging environmentally responsible business practices. SMEs with access to financial
support are more likely to adopt sustainability measures and see quicker economic returns, suggesting that
expanding government incentives could accelerate adoption across the board [31]. Policies focused on providing
accessible information and funding would help SMEs with limited resources bridge the gap to sustainable
operations.

3.6 Implications for Long-Term Business Sustainability

Longitudinal data from a subset of SMEs (those with five or more years of sustainability initiatives) reveal that

consistent sustainable practices correlate with resilience, especially during economic downturns. These SMEs

report:

¢ Improved Operational Resilience: A higher ability to adapt during economic uncertainties, as sustainable
practices have lowered their fixed costs and increased operational flexibility.

e Enhanced Brand Reputation and Loyalty: SMEs with established sustainable practices have reported
improved brand perception and customer loyalty, which has provided them with a competitive edge and a
stable revenue base.

Discussion: Sustainable practices, while initially costly, can provide long-term stability and reputation advantages

for SMEs. Environmental consciousness among consumers is rising, which translates to competitive benefits for

brands committed to sustainability. Additionally, SMEs that embed sustainability into their core practices show
higher resilience to market fluctuations, as lower operating costs provide a buffer during economic slowdowns.

This underscores the need for SMEs to view sustainability as an investment rather than a cost, although initial

support may be needed to realize this vision.

3.7 Industry-Specific Impact and Recommendations

Analysis reveals that the impact of sustainable practices varies widely by industry, with sectors like

manufacturing, retail, and food services experiencing the most significant benefits:

e Manufacturing: SMEs in this sector report significant reductions in energy costs and emissions through
process optimization, energy-efficient machinery, and waste recycling.

e Retail and Food Services: Sustainable sourcing and waste management efforts in retail and food services
not only reduce costs but also enhance brand image, driving customer loyalty [32].

Discussion: Each industry has unique sustainability needs and potential benefits, suggesting a need for sector-

specific support and guidelines. For example, manufacturing SMEs benefit significantly from energy and waste

management improvements, while retail and food services gain from sustainable sourcing. Industry-tailored

sustainability programs could maximize impact by addressing specific challenges and opportunities within each

sector.
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V. Conclusion and future research directions

The integration of sustainable business practices among small and medium-sized enterprises (SMEs) in
the United States is increasingly seen as vital not only for environmental protection but also for economic
resilience. This review of sustainable practices, with a data-centric approach, highlights that U.S. SMEs adopting
environmentally conscious strategies—such as energy efficiency, waste reduction, and sustainable supply chain
management—often benefit from reduced operational costs, enhanced brand reputation, and access to a growing
consumer base prioritizing sustainability. Additionally, sustainable practices contribute to mitigating
environmental impacts, such as reducing carbon emissions and conserving natural resources, aligning SMEs with
national and global sustainability targets. However, while the potential benefits of sustainability are clear, U.S.
SMEs face distinct challenges in implementing these practices. Limited access to capital, insufficient knowledge
on sustainable solutions, and resource constraints can make sustainable transitions daunting for smaller
businesses. Data-centric approaches, including the use of data analytics, machine learning, and real-time
environmental tracking, empower SMEs to identify cost-effective sustainability measures, track progress, and
evaluate their economic and environmental impacts accurately. Such data-driven practices enable SMESs to make
informed decisions that balance financial performance with environmental responsibility, improving their
competitiveness in an evolving market that increasingly favors sustainable businesses. This review concludes that
the adoption of sustainable practices offers a dual benefit for SMEs: promoting environmental stewardship while
strengthening economic viability. However, for widespread adoption, enhanced support in the form of policy
incentives, funding opportunities, and accessible educational resources is essential.

4.1 Future Research Directions

To further advance the understanding of sustainable business practices in U.S. SMEs, several areas warrant further

research:

1. Quantitative Analysis of Long-Term Financial Impacts: While initial findings suggest cost savings
associated with sustainable practices, long-term data on financial performance, particularly in relation to
market expansion, customer loyalty, and brand value, are limited. Longitudinal studies that track SMEs over
several years would provide insights into the economic viability of sustainable practices over time.

2. Exploring Industry-Specific Sustainability Challenges and Solutions: The impact and feasibility of
sustainable practices vary across industries. Further research could examine sector-specific challenges (e.g.,
for manufacturing, retail, technology) and tailor sustainability strategies to these sectors, enabling SMEs to
implement practical, industry-relevant solutions.

3. Impact of Data-Driven Tools on Sustainability: Data-centric approaches have shown promise in supporting
sustainable decision-making, yet further exploration is needed on the effectiveness of specific tools, such as
carbon footprint calculators, resource optimization algorithms, and supply chain transparency software, in
driving sustainable transformations. Case studies showcasing the outcomes of data-driven sustainability in
SMEs would add value.

4. Evaluating Policy and Incentive Effectiveness: Understanding which types of government incentives—
such as tax rebates, grants, or low-interest loans—are most effective in encouraging sustainability among
SMEs can help inform future policy development. Additionally, research into the role of local and state
policies in complementing federal efforts would be beneficial for designing well-rounded support
mechanisms for SMEs.

5. Consumer Perception and Market Behavior Analysis: SMEs aiming to implement sustainable practices
often rely on consumer demand for eco-friendly products. Research into changing consumer behaviors,
willingness to pay premiums for sustainable goods, and the impact of sustainability certifications on consumer
choices would help SMEs align their strategies with market trends.

6. Digital Literacy and Training Programs for Sustainability: Limited resources and expertise are major
barriers for SMEs in implementing sustainable practices. Further research could explore effective training
and digital literacy programs tailored to SMEs, including online platforms, workshops, and consulting
services, that make sustainable practices accessible even for smaller enterprises with fewer resources.

7. Quantifying Environmental Impact Reduction from SME Practices: While environmental impact
assessments are available at macroeconomic levels, SME-specific studies could provide a clearer picture of
how sustainable practices contribute to national and global environmental goals. Data-driven analysis of the
cumulative effects of SME sustainability efforts on emissions reduction, waste minimization, and resource
conservation would underscore the sector’s importance in environmental sustainability.

8. Examining the Role of Supply Chain Sustainability in SMEs: As global supply chains face increasing
scrutiny, understanding how SMEs can implement sustainable procurement practices, minimize carbon
footprints, and improve supply chain resilience is crucial. Research into collaborative supply chain
sustainability efforts among SMEs, such as shared logistics and resource pooling, could offer practical
solutions for environmentally and economically sustainable supply chains.
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