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Abstract: In response to global pressures for environmental responsibility 
and sustainable growth, businesses are increasingly seeking to transform 
their supply chains by adopting greener practices. In the Western Balkans, 
however, the transition to greener supply chains remains limited, hindered 
by structural challenges and a lack of integration with global sustainability 
standards. While existing literature emphasizes innovation as a key enabler 
of sustainable business practices, its specific role in supporting the shift to 
greener supply chains, especially in the WB6 context, has not been sufficiently 
explored. This study investigates the impact of innovation on the likelihood 
that firms adopt environmentally friendly sourcing practices, with a particular 
focus on the supply of greener materials. Drawing on data from 1,200 firms 
surveyed through the 2024 Business Opinion Balkan Barometer, the binary 
logistic regression model is applied to assess whether firms that engage in 
innovation are more likely to green their supply chains. The findings demon-
strate a strong positive relationship between innovation and the adoption 
of greener material sourcing, suggesting that innovation serves as a critical 
driver in promoting sustainable supply chain transformation.
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1.	 INTRODUCTION

Sustainability has emerged as a central priority in business, environmental, and policy discourse over 
the past decade. As firms are increasingly called upon to address ecological and social concerns, 

sustainability is no longer viewed as an optional strategy but as an integral component of business 
operations. As Giovannoni and Fabietti (2013) argue, achieving sustainability requires embedding it 
into every function of the organization, from establishing governance systems to integrating it into 
product design and service delivery, and implementing robust management and reporting mechanisms. 
In the Western Balkans, while the importance of sustainability is gaining traction, businesses face 
persistent challenges in operationalizing sustainable practices. These include institutional limitations, 
fragmented regulatory frameworks, and limited access to technical knowledge and support. As a 
result, despite rising awareness, the pace of transition remains uneven (Kosta, 2022; Ignjatović et al., 
2024; Bjelić et al., 2024; Licastro and Sergi, 2021; Mitić et al., 2022). Amid these barriers, innovation 
has been increasingly recognized as a catalyst for sustainability. A growing body of literature empha-
sizes that process improvements (Moyano-Fuentes et al., 2018), green product design (Dangelico et 
al., 2017), R&D investments (Fernández et al., 2018), sustainable business model innovation (Evans et 
al., 2017), and open innovation mechanisms (Rauter et al., 2019) play a critical role in driving environ-
mental transformation. In particular, innovation is essential for greening supply chains by promoting 
the use of environmentally friendly materials, reducing dependency on virgin resources, and fostering 
circularity. However, there is still a notable research gap concerning how innovation affects the uptake 
of green supply chain practices in the Western Balkans. Specifically, the extent to which firms in the 
region adopt greener material sourcing as a result of innovation remains unexplored.
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This article addresses this gap by examining the role of innovation in advancing greener supply 
chains, with a specific focus on the supply of greener materials. Using firm-level data from 1,200 
businesses across the Western Balkans, collected as part of the 2024 Business Opinion Balkan 
Barometer survey, this study applies binary logistic regression to evaluate whether firms that 
report introducing product or service innovations are more likely to use greener inputs in their 
operations. By doing so, the study sheds light on how innovation serves as a strategic lever for 
improving environmental sustainability in regional supply chains.

The article is structured into five sections. Following this introduction, the literature review 
synthesizes key research on innovation and green supply chain management. The methodology 
section outlines the data sources, variable construction, and analytical methods. The results section 
presents empirical findings on the relationship between innovation and the adoption of greener 
materials. The conclusion discusses the broader implications for firms and policymakers. Finally, 
the study offers recommendations and suggests directions for future research.

2.	 LITERATURE REVIEW 

2.1.	 Sustainability Practices 

Sustainability is a dynamic economic system that is centered on resource use efficiency, waste 
minimization, and responsible material management throughout its lifecycle. Sustainability seeks 
to strike a balance between economic advancement and protection of the environment to provide 
long-term advantages to companies and society in general. Sustainability is integrated in different 
ways in companies, using particular strategies and practices that enable profitability as well as 
ecological accountability. One of the key sustainability strategies is to transition towards using 
renewable energy to replace fossil fuels. Solar, wind, and biomass energy are a cleaner alternative, 
reducing carbon footprints and helping towards a more sustainable energy system (Kandpal et 
al., 2024). The adoption of renewable energy can assist companies in reducing their ecological 
footprints dramatically without compromising their financial resilience (Korhonen et al., 2018; 
Yang et al., 2023). The adoption of renewable energy also facilitates decoupling of economic 
growth from ecological decline, making it possible to pursue industrial expansion without exac-
erbating climate change (Dung et al., 2023). Another crucial sustainability approach is material 
conservation and waste minimization in more efficient modes of production. Organizations apply 
lean manufacturing and precision engineering to extract maximum use of resources, thereby 
reducing raw material use and unnecessary waste (Maldonado-Guzmán & Garza-Reyes, 2023). 
Such approaches enable industries to produce high-quality goods without compromising their 
impact on the environment, argues Stahel (2019). Sustainability also encourages industries to use 
environmentally friendly material substitutes. By applying more green inputs, industries can cut 
their use of virgin resources, helping to conserve biodiversity and cut pollution (Geissdoerfer et 
al., 2018). To enhance sustainability, companies also sell waste material and byproducts to other 
companies, promoting industrial symbiosis that maximizes resource utilization. Industrial sym-
biosis is a system in which companies collaborate to reuse waste in one business as a material in 
a different business, thereby reducing waste generation and resource utilization (Kimuli et al., 
2025). Such cooperation shows how sustainability can drive business process innovations that 
lead to cost savings and protection of the environment. Recycling also has a key function in sus-
tainability, in that it permits companies to take useful material from waste streams and reuse it 
in manufacturing processes (Park & Chertow, 2014). Recycling not only reduces the use of new 
material, but it also reduces energy utilized in making new material, thereby making processes 
more sustainable (Bogoviz et al., 2020; Mandpe et al., 2023). Another essential sustainability 
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strategy is making products more durable, easy to maintain, and repairable. Product design that 
facilitates after-sales maintenance, reuse, and repair is increasingly used in companies, helping to 
enable consumers to extend product lifecycles rather than dispose of their products prematurely 
(Bocken et al., 2016). By making easy-repairable and maintainable products, companies help to 
restrict total resource use and waste generation (Moreno et al., 2016).

2.2. Innovation and Green Supply Chain Management 

The link between innovation and sustainability has garnered increasing attention in the academic 
literature, particularly as firms and policymakers seek effective strategies to align economic 
growth with environmental responsibility. Innovation is now widely recognized as a key enabler 
of sustainable business practices. Among these, the supply of greener materials stands out as a 
crucial component of sustainable supply chain management, facilitating resource efficiency and 
emissions reduction.

A significant body of research underscores the transformative potential of technological innovation 
in sustainability transitions. Innovative firms tend to adopt advanced production methods and 
substitute traditional inputs with environmentally friendly materials, contributing to improved 
sustainability performance across industries. This process is especially relevant in the context of 
green supply chain management, which emphasizes the use of green materials, waste reduction, 
and the creation of closed-loop systems that promote circular resource use (Chizaryfard et al., 
2023). Their study on the electric vehicle supply chain demonstrates that co-development of tech-
nologies and product design innovations enabled through long-term collaboration among supply 
chain actors can significantly enhance the uptake of greener inputs.

Firms that actively pursue innovation are typically better positioned to experiment with and adopt 
alternative materials that are both eco-friendly and technically viable. According to Habib et al. 
(2021), innovation-oriented organizations tend to build collaborative relationships with suppliers 
and participate in knowledge-sharing networks, which expand their access to emerging green 
material solutions. This innovation-driven mindset not only fosters continuous improvement but 
also strengthens firms’ capabilities in material substitution, thus contributing to more sustainable 
supply chain configurations.

Empirical research further supports this relationship. For example, Fusillo et al. (2025) find that 
U.S.-based firms investing in green product development also tend to adopt greener technologies 
and material inputs in response to both regulatory demands and shifting consumer expecta-
tions. Similarly, Barriga Medina et al. (2022), in a study of Brazilian agribusiness firms, reveal 
that eco-innovation enhances organizational and resource-based capabilities, enabling firms to 
explore environmentally responsible sourcing strategies and to integrate greener materials into 
their production processes.

These findings suggest that innovation is a strategic driver of greener material adoption, rein-
forcing the idea that sustainable supply chains are not merely operational choices but outcomes 
of intentional innovation efforts. However, despite this growing consensus, there remains a 
gap in understanding how this dynamic unfolds in transitional economies, such as those in the 
Western Balkans, where institutional and infrastructural limitations may inhibit such innova-
tion-sustainability linkages. The present study addresses this gap by empirically examining the 
extent to which innovation increases the likelihood that firms in the Western Balkans supply 
greener materials.
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3.	 DATA, VARIABLES AND METHODS

3.1.	 Data 

This study utilizes data from the 2024 Business Opinion Balkan Barometer survey, conducted between 
March and April 2024 across six Western Balkan economies: Albania, Bosnia and Herzegovina, 
Kosovo*, Montenegro, North Macedonia, and Serbia. The survey was financially supported by the 
Regional Cooperation Council (RCC), which also oversaw the initial drafting of the questionnaire 
in English. Once finalized, the questionnaire was translated into the respective local languages to 
ensure clarity and accessibility for respondents. To facilitate data collection, the Computer-Assisted 
Personal Interviewing (CAPI) methodology was employed. This approach involved digitizing the 
questionnaires and uploading them onto tablets or laptops, enabling interviewers to conduct structured 
and efficient surveys. Each economy had a designated supervisor responsible for reviewing the digital 
questionnaires before fieldwork began, ensuring accuracy and readiness. The selection of participat-
ing businesses followed a stratified random sampling method, designed to ensure a representative 
distribution across the Western Balkans. The sample was stratified based on region, industry sector, 
firm size, and ownership type, allowing for a balanced representation of different business activities. 
Official statistical office records from each economy served as the sampling frame, providing a reli-
able basis for selecting firms. A total of 1,200 businesses participated in the survey, with 200 firms 
interviewed per economy. This structured methodology ensures that the dataset is representative 
and robust, providing valuable insights into business sentiment and economic trends in the region.2

3.2.	 Variables

3.2.1. Dependent variables

This analysis applies a binary logistic regression model to investigate the influence of innovation 
on the likelihood of firms supplying greener materials. The dependent variable is represented by 
a binary (dummy) variable that takes the value 1 if the company has implemented the following 
sustainability principle “Supply of greener materials”. The variable takes value 0 if the company 
has not taken this sustainability practice. 

3.2.2. Independent variable

The main independent variable is innovation, which is a dichotomous variable measured through 
the question “Did your company introduced any new/improved products/services during the last 
year?” If the response is yes that it is coded with 1 and 0 if otherwise. 

3.2.3. Control variables 

•	 �Firm Age: This variable captures the number of years a company has been active in the 
market. It is measured as a continuous variable, reflecting the firm's level of experience, which 
could influence its approach to sustainability initiatives. Due to its non-normal distribution, 
a logarithmic transformation was applied for analytical purposes.

•	 Company Size: This categorical variable classifies businesses according to their workforce 
size. The categories are defined as follows: 1 = Micro enterprise (fewer than 10 employees), 
2 = Small enterprise (10–49 employees), 3 = Medium enterprise (50–249 employees), and 4 
= Large enterprise (250 or more employees).

*	 Under the UN Resolution 1244.
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•	 Country: This categorical variable denotes the country in which the firm is based. The 
classification includes the following codes: 1 = Albania, 2 = Bosnia and Herzegovina, 3 = 
Kosovo*, 4 = Montenegro, 5 = North Macedonia, and 6 = Serbia.

•	 Legal Structure: This variable represents the company's legal classification, which may 
influence its operational flexibility and strategic decision-making regarding sustainability 
adoption. It is categorized as follows: 1 = Sole proprietorship, 2 = Limited liability company, 
and 3 = Joint-stock company.3

4.	 RESULTS 

To analyse the data, the binary logistic regression model is utilized, considering the dichotomous 
nature of the dependent variable.

Model describes the impact of innovation on the likelihood of firms supplying greener materials. 
Firms that have introduced new or improved products/services in the past year are 2.13 times more 
likely to supply greener materials than those that have not. This statistically significant result con-
firms that product/service innovation is a strong predictor of greener input adoption, aligning with 
the broader literature linking innovation to environmentally responsible sourcing. Older firms are 
less likely to supply greener materials. This could suggest that younger or newer firms are more 
adaptable or responsive to sustainability trends and customer expectations related to green inputs. 
Firms in Albania, BiH, and especially Kosovo* are significantly more likely than those in Serbia 
to supply greener materials. This may reflect differences in national policy environments, market 
demand for green practices, or donor influence. In contrast, firms in Montenegro and North Mac-
edonia do not differ significantly from those in Serbia. The model explains approximately 18% 
of the variance in firms’ decisions to supply greener materials, which is a moderate explanatory 
power for a logistic regression in a business context.

Table 1. Results of binary logistic regression
 
 

Model 1
B S.E. P-value Expected Beta 

Innovation ,754 ,174 ,000 2,125
Age (log) -,236 ,121 ,051 ,790
Size (RC: Large)     
Micro (2-9 employees) ,195 ,552 ,725 1,215
Small (10-49 employees) ,540 ,551 ,326 1,717
Medium (50-249 employees) ,387 ,569 ,497 1,472
Legal status (RC: Joint stock)     
Physical person ,103 ,517 ,842 1,109
Limited liability ,196 ,396 ,622 1,216
Country (RC: Serbia)     
Albania 1,298 ,340 ,000 3,662
BiH 1,042 ,343 ,002 2,834
Kosovo* 1,678 ,327 ,000 5,353
Montenegro -,611 ,447 ,172 ,543
North Macedonia -,037 ,412 ,928 ,963
Constant -2,716 ,766 ,000 ,066
N 1200    
The Nagelkerke R Square 0,180    
Standard errors in parentheses: ***p< 0.01, **p<0.05, *p<0.1

Source: Authors’ calculations from the Balkan Barometer 2024 Business Opinion (Regional 
Cooperation Council, 2024)

*	 Under the UN Resolution 1244.
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5.	 CONCLUSIONS, IMPLICATIONS AND FUTURE RESEARCH AGENDA 

This study contributes to the growing literature on sustainability and innovation by empirically 
examining how product and service innovation influences firms’ likelihood to adopt greener 
material sourcing in the Western Balkans. Drawing on survey data from 1,200 firms across six 
economies in the region, the findings reveal that innovative firms are significantly more likely to 
supply greener materials, suggesting a strong link between innovation capacity and sustainable 
supply chain practices. The analysis further shows that country-specific factors matter, firms in 
Kosovo*, Albania, and Bosnia and Herzegovina display a higher likelihood of adopting greener 
materials compared to Serbia, while firm age is negatively associated with such adoption, indi-
cating that younger firms may be more flexible or sustainability-oriented.4

For managers and business leaders, the findings highlight the strategic value of innovation in 
achieving environmental sustainability goals. Firms investing in new or improved products and 
services are not only enhancing competitiveness but are also advancing their capacity to shift 
toward greener supply chain models. This implies that sustainability and innovation should be 
treated as mutually reinforcing priorities. Additionally, younger firms may have a comparative 
advantage in adopting such practices, but established companies must also invest in innovation 
to remain relevant in increasingly eco-conscious markets.

From a policy perspective, the study suggests a need for more targeted support mechanisms to 
stimulate green innovation, particularly in firms with legacy systems or those operating in less 
advanced institutional environments. Public authorities and development partners in the Western 
Balkans should incentivize innovation activities, through grants, tax credits, or public-private 
partnerships with a clear sustainability dimension. Moreover, national strategies should aim to 
harmonize regulations and introduce standards that reward green procurement and environmen-
tally responsible sourcing.

While this study provides initial insights, it opens several avenues for future inquiry. First, there is 
scope to explore the mediating role of firm capabilities in the relationship between innovation and 
green material adoption. Second, qualitative case studies could provide a deeper understanding 
of how firms operationalize innovation for greener inputs. Third, future research should expand 
to investigate supply chain dynamics more broadly, including collaboration with suppliers, buyer 
pressure, and digital tools that facilitate traceability and sustainability assessments. Finally, lon-
gitudinal data would be valuable in assessing how consistent and durable the relationship between 
innovation and green supply chain practices is over time.
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