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Abstract: The growing urgency of environmental challenges and the need for sustainable economic growth have
spurred significant interest in green innovation. This research explores how reported green innovation practices are
associated with firms' perceived competitiveness and sustainability-oriented outcomes. The interplay between
environmental sustainability and economic performance is critical in today's market, where consumers and
stakeholders demand more responsible business practices. The primary aim of this article is to examine the
relationship between green innovation and firms' perceived competitiveness and to identify pathways through which
these innovations can contribute to sustainable development. The article aims to offer fresh insights into the
mechanisms that drive this relationship by examining case studies and theoretical frameworks. This study uses
a comparative analysis to examine firms that have successfully implemented green innovations alongside those that
have not. Data were collected through surveys distributed to a diverse range of companies, supplemented by in-depth
interviews with industry experts. Additionally, a systematic literature review was conducted to synthesize existing
research on the impact of green innovation on competitiveness. The results indicate that firms reporting green
innovation activities also report higher perceived competitiveness and stronger sustainability-oriented outcomes.
However, given the study's cross-sectional design, these findings should be interpreted as evidence of association
rather than direct causality. Future longitudinal research is needed to verify whether these associations remain stable
over time and whether green innovation contributes to sustainable competitive advantages. Key findings highlight the
importance of regulatory frameworks, consumer preferences, and technological advancements in fostering green
innovation. This article adds value by providing a comprehensive framework for understanding the dynamics
between green innovation and competitiveness and by offering practical recommendations for policymakers and
business leaders aiming to achieve sustainable development goals.

Keywords: green innovation, competitiveness, sustainable development, technological advancement, resource management

1. Introduction

In an era marked by escalating environmental challenges, such as climate change (Anukwonke et al., 2022),
resource depletion (Lu & Wang, 2023; Buriachenko et al., 2024), and biodiversity loss (Mosoh et al., 2024),
the need for sustainable economic growth has never been more pressing. As businesses grapple with the dual
pressures of maintaining competitiveness (Visnjic et al., 2022; Leppénen et al., 2023; Yatsenko et al., 2023)
and adhering to environmental standards (Wilson & Goffnett, 2022; Okogwu et al., 2023; Leppdnen et al.,
2023), the concept of green innovation has emerged as a pivotal strategy. In this study, green innovation
refers to the reported implementation of environmentally oriented product, process, or managerial practices
aimed at reducing environmental impact. Empirically, this construct was operationalized through the follow-
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ing survey categories: energy-efficient technologies, waste reduction practices, sustainable resource manage-
ment, renewable energy sources, and eco-friendly packaging. These categories were not treated as mutually
exclusive, because firms could report more than one type of green innovation. Therefore, the percentages for
specific innovation types do not sum to 100%. This paper explores the intricate relationship between green
innovation and competitiveness, highlighting how firms can leverage sustainable practices not only to meet
regulatory demands but also to gain a competitive edge in an increasingly eco-conscious market.

The growing recognition among consumers and stakeholders of the need for responsible business practic-
es underscores the importance of this topic. Companies are no longer evaluated solely on their financial per-
formance; rather, their commitment to sustainability has become a critical factor in shaping brand reputation
and consumer loyalty. As a result, businesses are increasingly investing in green innovations ranging from
energy-efficient technologies to sustainable resource management practices to align their operations with the
expectations of a more environmentally aware public. This shift is not merely a trend but a fundamental
transformation in how businesses operate, necessitating a deeper understanding of the mechanisms through
which green innovation can enhance competitiveness.

Despite the burgeoning interest in green innovation (Khan et al., 2021; Ullah et al., 2024; Hizarci-Payne
et al., 2021; Chukurna et al., 2022; Chikov et al., 2023; Hutsaliuk et al., 2024a,b), there remains a significant
research gap in understanding the specific pathways through which these innovations contribute to sustaina-
ble development and competitive advantage. While existing literature has explored various aspects of green
innovation, including its impact on operational efficiency and regulatory compliance (Mia et al., 2022;
Nitsenko et al., 2024; Osadchuk et al., 2024; Guliyev et al., 2025), there is a lack of comprehensive studies
that systematically analyze the interplay between green innovation and firm competitiveness.

This paper aims to fill this gap by examining how reported green innovation practices are associated with
perceived competitiveness and sustainability-oriented outcomes, while acknowledging that causal relation-
ships require longitudinal verification.

The primary objective of this article is to investigate the role of green innovation in boosting firms' com-
petitiveness and to identify the pathways through which these innovations can contribute to sustainable de-
velopment. This research aims to offer novel insights into the mechanisms underpinning this relationship by
analyzing a range of case studies and theoretical frameworks. Specifically, the study will explore how regu-
latory frameworks, consumer preferences, and technological advancements influence the adoption of green
innovations and their subsequent impact on firm performance. To achieve these objectives, this study em-
ploys a comparative analysis methodology, examining firms that have successfully implemented green inno-
vations against those that have not. Data were collected through surveys distributed to a diverse range of
companies, supplemented by in-depth interviews with industry experts. Additionally, a systematic literature
review was conducted to synthesize existing research on the impact of green innovation on competitiveness.
This mixed-methods approach clearly outlines the factors influencing the relationship between green innova-
tion and competitiveness.

The value added by this research lies in its comprehensive framework for understanding the dynamics be-
tween green innovation and competitiveness. This article provides practical recommendations for policy-
makers and business leaders to integrate sustainable practices into their business strategies, helping to
achieve sustainable development goals. The results of this research will enhance academic discourse and
provide practitioners with useful insights for navigating the complexities of the modern business environ-
ment.

The article is organized as follows: the next section will provide a detailed literature review, highlighting
key theories and prior research on green innovation and competitiveness. Following this, the methodology
section will outline the research design, data collection methods, and analytical techniques employed in the
study. The subsequent sections will present the research findings and discuss the implications of green inno-
vation for firm competitiveness and sustainable development. Finally, the article will conclude with a sum-
mary of key insights and recommendations for future research and practice.

The purpose of this article is to contribute to the growing body of knowledge on green innovation by elu-
cidating its role in enhancing competitiveness and promoting sustainable development. This study addresses
a significant research gap and examines the factors that influence this relationship. It provides valuable per-
spicuity for both academic institutions and industry practitioners, aiming to cultivate a more sustainable and
competitive business environment.
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2. Methods
2.1. Research Design

This study employs a mixed-methods research design, combining quantitative and qualitative approaches
to provide a comprehensive understanding of the role of green innovation in enhancing competitiveness and
contributing to sustainable development. The research design consists of three main components: a) compar-
ative analysis of firms, b) systematic literature review, and c) interviews with industry experts (Figure 1).

firmg

Fig. 1. Triangulation of data sources in the study of green innovation
Source: compiled by the authors based on the chosen research design.

This multi-faceted approach enables data triangulation, enhancing the validity and reliability of the find-
ings.

2.2. Material Selection

The selection of materials for this study involved two primary sources: empirical data from firms and ex-
isting literature on green innovation.

Firm Selection: A total of 200 firms were surveyed across various industries in Ukraine, including manu-
facturing, services, and agriculture. The selection of these firms was designed to provide a comprehensive
view of green innovation practices in the Ukrainian context. A total of 200 firms were initially contacted
across manufacturing, services, and agriculture. The initial sampling frame was designed to include both
firms with experience in green innovation and those without. However, the final analytical sample consisted
of 150 firms that provided complete and valid responses. Within this final sample, 90 firms reported imple-
menting green innovations, whereas 60 firms reported no such implementation. Therefore, the initial sam-
pling frame and the final analytical sample were treated separately in the analysis. The selection criteria are
represented in Table 1.

This stratified sampling approach enabled a nuanced analysis of how factors such as industry type, geo-
graphic location, and firm size affect the adoption and effectiveness of green innovations in Ukraine.
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Table 1. Firm selection criteria for the green innovation study in Ukraine

Criteria Details Statistical Data
o :
Industry Firms selected from diverse sectors to understand green 24 ﬁ’ 61>)§alslzfsicctggmg’
. . .y (] ,
Representation Innovation's 1mpact across contexts 30% Agriculture
. Firms involved in the production of goods, particularly those 48 firms
Manufacturing . . ; . . o
adopting cleaner production technologies or sustainable practices (24.5% of total)
Services Companies in sectors such as hospitality, transportation, and 92 firms
consulting that have integrated sustainability into their offerings (46.0% of total)

Firms engaged in agricultural production are implementing
Agriculture eco-friendly practices, such as organic farming or sustainable
resource management

60 firms
(30.5% of total)

Firms located in Ukraine, including urban centers (Kyiv, Lviv,

1 o
Geographlcal Odesa) and their rural areas, to capture regional differences >4% Urban,
Diversity . . ) ) 46% Rural
In green mnovation practices
The sample includes small, medium, and large enterprises 34% Small,
Size and Scale to assess how firm size influences green innovation adoption 44% Medium,
and impact 22% Large
Small Firms with fewer than 50 employees, characterized by limited 68 firms
Enterprises resources but high adaptability to innovative practices (34.0% of total)
Medium Firms with 50 to 250 employees, which may have more resources 88 firms
Enterprises to invest in green technologies and practices (44.0% of total)
Large o iy programs and 4 ereater capaciy for mplementin 44 firms
Enterprises Y prog & pactty P & (22.0% of total)

comprehensive green innovations

Source: compiled by the authors based on data collected through surveys conducted in 2024.

Literature Selection: A systematic literature review was conducted to identify relevant studies published
in peer-reviewed journals over the last two decades. The review focused on articles examining the relation-
ships among green innovation, competitiveness, and sustainable development. A total of 151 scholarly works
were reviewed, and 59 key studies were selected for in-depth analysis based on their relevance and contribu-
tion to the research questions.

2.3. Hypotheses

Based on the literature review and theoretical frameworks, the following hypotheses were formulated in
association-based terms:

H1: Firms reporting green innovation adoption are expected to report higher perceived competitive-
ness than firms not reporting such adoption.

H2: Perceived regulatory pressure is positively associated with reported green innovation adoption.

H3: Perceived consumer demand for sustainable products is positively associated with reported budget
allocation to green innovation.

H4: Technological capability is positively associated with perceived firm competitiveness.

2.4. Quantitative Methods

Survey Design and Distribution: To investigate the role of green innovation in enhancing competitiveness
and contributing to sustainable development, a structured questionnaire was developed. The questionnaire
was designed to capture several operational constructs: green innovation adoption, green innovation intensi-
ty, perceived competitiveness, regulatory pressure, consumer sustainability demand, technological capability,
and perceived financial outcomes. Green innovation adoption was measured as a binary self-reported indica-
tor, while perceived competitiveness was measured through 5-point Likert-scale items reflecting the firm's
self-assessed market position. The questionnaire consisted of 6 main sections:
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Section 1:

Demographic Information

Section

Firm Name (optional for anonymity)

Industry Type (Manufacturing, Services, Agriculture, Technology, Retail, Other)
Firm Size (Small, Medium, Large)

Location (Urban, Rural)

Year Established (to understand the firm's maturity)

Green Innovation Practices

TENe a0 T

c.

Section 3:

. Have you implemented any green innovations in your firm? (Yes/No)
. If yes, please specify the types of green innovations adopted (e.g., energy-efficient technologies,

waste reduction practices, sustainable resource management, renewable energy sources, eco-
friendly packaging).

. On ascale of 1 to 5, how significant do you believe these innovations have been for your firm? (1

= Not significant, 5 = Very significant)

. What motivated your firm to adopt green innovations? (Select all that apply: Regulatory compli-

ance, Cost savings, Consumer demand, Corporate social responsibility, Competitive advantage,
Other)

How long has your firm been implementing green innovations? (Less than 1 year, 1-3 years, 3-5
years, More than 5 years)

Perceived Competitiveness

a.

b.

On a scale of 1 to 5, how would you rate your firm's competitiveness in the market? (1 = Very
low, 5 = Very high)

To what extent do you believe that green innovations have contributed to your firm's competi-
tiveness? (1 = Not at all, 5 = To a great extent)

How do you perceive your firm's market position compared to competitors who do not engage in
green innovation? (1 = Much weaker, 5 = Much stronger)

What competitive advantages have you gained from implementing green innovations? (Select all
that apply: Cost reduction, Enhanced brand reputation, Increased customer loyalty, Access to new
markets, Improved employee satisfaction, Other)

Section 4: Regulatory Influences and Consumer Preferences

a. How strongly do you agree with the following statements? (1 = Strongly Disagree, 5 = Strongly

LI

]

Agree)

Regulatory frameworks encourage our firm to adopt green innovations.

Consumer demand for sustainable products influences our investment in green innovation.

Our firm actively seeks to align with environmental regulations.

How often do you monitor changes in environmental regulations that may affect your business?
(Never, Rarely, Sometimes, Often, Always)

How important is it for your firm to respond to consumer preferences for sustainability? (1 = Not
important, 5 = Very important)

Section 5: Financial Impacts

a.

b.

C.

What percentage of your firm's budget is allocated to green innovation initiatives? (0%, 1-5%, 6—
10%, 11-20%, More than 20%)

Have you observed any changes in your firm's revenue as a result of implementing green innova-
tions? (Increased, Decreased, No change)

On a scale of 1 to 5, how would you rate the return on investment (ROI) from your green innova-
tion initiatives? (1 = Very low, 5 = Very high)

Section 6: Future Outlook and Challenges

a.

b.

What are the main challenges your firm faces in implementing green innovations? (Select all that
apply: High costs, Lack of expertise, Limited consumer demand, Regulatory barriers, Other)

How likely is your firm to invest in further green innovations in the next 1-3 years? (1 = Very un-
likely, 5 = Very likely)

What areas of green innovation do you believe will be most important for your firm's future com-
petitiveness? (Select all that apply: Renewable energy, Waste management, Sustainable sourcing,
Eco-design, Other)

The survey used 5-point Likert-scale items to collect perception-based responses. Although such data are
ordinal, parametric methods were used as an approximate analytical approach commonly applied in survey-
based management research. Therefore, the results are interpreted cautiously as associations in perceived
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measures. Future research should verify these results using non-parametric tests and raw response-level data.

Invitation to Participate: Firms were invited to complete the survey via a formal e-mail invitation letter.
The letter outlined the study's purpose, emphasizing the importance of understanding the role of green inno-
vation in enhancing competitiveness and sustainable development. Participants were informed that their in-
volvement was entirely voluntary and that their responses would be kept strictly confidential. To protect
personal data, no identifying information was collected, and all responses were anonymized.

Statistical Analysis: Data collected from the surveys were analyzed using statistical software (SPSS). De-
scriptive statistics were used to summarize the data, and inferential statistics (e.g., t-tests and regression
analyses) were used to test the hypotheses. A significance level of p < 0.05 was used to determine statistical
significance.

2.5. Qualitative Methods

To complement the quantitative data collected through surveys, semi-structured in-depth interviews were
conducted with 20 industry experts. This qualitative approach aimed to gather rich, detailed insights into the
motivations, challenges, and perceived impacts of green innovations on competitiveness from professionals
directly involved in their firms' decision-making processes.

Selection of Participants: Participants were carefully selected to ensure a diverse range of perspectives.
The criteria for selection included:

i. Roles: Participants included managers, sustainability officers, and innovation leads from various
firms across different sectors (manufacturing, services, agriculture, technology, and retail).

ii. Experience: Interviewees were chosen based on their experience with green innovation initiatives,
ensuring that they had firsthand knowledge of the processes and outcomes associated with these
practices.

iii. Firm Size: A mix of small, medium, and large enterprises was included to capture a range of expe-
riences and insights related to green innovation.

Interview Structure: The semi-structured format allowed for flexibility in the conversation while ensuring
that key topics were covered. The interviews were guided by open-ended questions that encouraged partici-
pants to share their thoughts and experiences in depth. Key areas of focus included:

1. Motivations for Adopting Green Innovations:

*  What factors influenced your firm's decision to implement green innovations?
* How do you perceive the role of regulatory frameworks and consumer demand in driving these
initiatives?

2. Challenges Faced:

*  What obstacles has your firm encountered in the process of adopting green innovations?
* How have these challenges impacted your firm's ability to compete in the market?
3. Perceived Impact on Competitiveness:
* In what ways do you believe green innovations have affected your firm's competitive position?
* Can you provide examples of how these innovations have led to improved operational efficiency,
cost savings, or enhanced brand reputation?
4. Future Outlook:
* How do you see the role of green innovation evolving in your industry over the next few years?
* What strategies do you believe firms should adopt to overcome challenges and maximize the
benefits of green innovations?

Data Collection: The interviews were conducted either in person or via video conferencing platforms, de-
pending on participants' availability and preference. Each interview lasted approximately 45 to 60 minutes.
With the participants' consent, the interviews were recorded to ensure accurate capture of their responses.

Transcription and Analysis: After the interviews were completed, the recordings were transcribed verba-
tim. The transcription process involved careful listening to ensure that all nuances of the conversation were
captured accurately. The transcribed interviews were then analyzed using thematic analysis, a qualitative
research method that involves identifying, analyzing, and reporting patterns (themes) within the data. The
analysis process included the following steps:

- Step 1. Familiarization: The researchers read through the transcripts multiple times to become fa-
miliar with the content and context of the discussions.

- Step 2. Coding: Initial codes were generated by identifying significant statements related to the re-
search questions. The coding combined deductive categories from the interview guide with induc-
tive codes emerging from the data. Since independent coding and inter-rater reliability were not
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formally assessed, the qualitative component should be interpreted as contextual evidence support-
ing the survey results rather than as a fully independent validation procedure.

Step 3. Theme Development: Codes were grouped into broader themes that captured the essence of
the participants' responses. This step involved identifying relationships between codes and refining
the themes to ensure they accurately represented the data.

Step 4. Reviewing Themes: The identified themes were reviewed and refined to ensure coherence
and distinctness. This involved checking the themes against the original data to ensure they accu-
rately reflected the participants' perspectives.

Step 5. Defining and Naming Themes: Each theme was clearly defined and named to convey its
meaning and relevance to the research questions.

Step 6. Reporting Findings: The final analysis was compiled into a report that highlighted key
themes and patterns based on summarized expert responses. Since direct quotations are not includ-
ed in the present version of the article, the qualitative results should be interpreted as thematic
summaries rather than quote-based evidence. Percentages reported in the qualitative section indi-
cate the share of interviewees who mentioned a given theme and are used descriptively rather than
as inferential statistical evidence. This qualitative data provided a deeper understanding of the mo-
tivations, challenges, and impacts of green innovation on competitiveness, complementing the
quantitative survey findings.

Value of Qualitative Insights: The qualitative insights gained from the interviews enriched the overall re-
search by providing context and depth to the quantitative data. They enabled a more nuanced understanding
of how firms navigate the complexities of green innovation, the interplay between regulatory and market
forces, and the strategic considerations that shape competitiveness in an increasingly eco-conscious business
environment.

Theoretical Frameworks: The study draws on the theoretical frameworks illustrated in Figure 2.

Fig. 2. Conceptual frameworks for understanding green innovation and competitive advantage

Source: compiled by the authors based on works on Resource-Based View (RBV) (Barney, 1991), Stakeholder Theory
(Freeman, 1984), and Innovation Diffusion Theory (Rogers, 2003)

—> Resource-Based View (RBV) posits that firms can achieve competitive advantage through the unique
resources and capabilities they possess, including green innovations.

-> Stakeholder Theory emphasizes the importance of addressing the needs and expectations of various
stakeholders, including consumers and regulators, in driving green innovation.

—> Innovation Diffusion Theory explains how new ideas and technologies spread within and between
organizations, providing insights into the factors that influence the adoption of green innovations.
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The strengths and weaknesses of the methodology are highlighted in Table 2.

Table 2. Appraisal of methodological strengths and limitations

Strengths Weaknesses

The mixed-methods design Reliance on  self-reported survey
. allows for a robust analysis of data may introduce bias, as firms
Corxprehenfllve the research questions, com- Self-geported may overstate their engagement in

pproac bini itati ' ata reen innovation

ining quantitative data with g .

qualitative insights.
Including firms from diverse Limited Samol While the interviews provide valu-
Di Sample  ndustries and regions enhanc- . ; I PI¢able insights, the relatively small
IVEISE SAMPIC o5 the generalizability of the 1ze for Inter-  sample size may limit the breadth
findings. VIEWS of perspectives captured
The use of established theories The study's cross-sectional nature
. provides a solid foundation for . may not fully capture the long-term
Theoretl.cal understanding the dynamics Cross-Se?ctlonal effects of green innovation on
Grounding between green innovation and Design competitiveness and sustainable
competitiveness. development.

Source: compiled by the authors.

The findings should be interpreted with caution for three main reasons. First, potential non-response bias
cannot be fully excluded because detailed information on non-responding firms was not available. Second,
the study relies on self-reported survey data, which may reflect respondents' perceptions rather than inde-
pendently verified green innovation outcomes. Third, the cross-sectional design does not allow definitive
causal conclusions.

3. Results
3.1. Theoretical Background of Green Innovations

The intersection of green innovation, competitiveness, and sustainable development has garnered signifi-
cant attention in recent years, driven by the urgent need to address environmental challenges while fostering
economic growth (Shcherbak et al., 2020; Li et al., 2024; Awan, 2022; Kunskaja et al., 2023; Zamlynsky et al.,
2023; Darvishi et al., 2022; Kryukova et al., 2023). This academic literature review aims to synthesize
the current body of research on these themes, highlighting key findings, identifying gaps in the literature,
and situating this study within the broader academic discourse. This analysis reviews existing scholarly re-
search to clearly illustrate how green innovation can boost firm competitiveness and support sustainable
development.

The concept of green innovation

Green innovation refers to the development and implementation of products, processes, and practices that
reduce environmental impact while enhancing economic performance (Rennings, 2000). This concept en-
compasses a wide range of activities, including adopting cleaner technologies, sustainable resource manage-
ment, and integrating environmental considerations into business strategies (Porter & van der Linde, 1995).
But the concept of green innovation has progressed significantly over the years (Takalo & Tooranloo, 2021;
Saputra et al., 2025).

Initial research predominantly centered on technological advancements and their associated environmen-
tal benefits. However, contemporary studies have expanded the scope to include organizational and manage-
rial dimensions of green innovation (Dangelico & Pujari, 2010; Geng & Di Benedetto, 2018; Cao et al.,
2022; Firman et al., 2023).

Green innovation and competitiveness

A substantial body of literature has explored the relationship between green innovation and firm competi-
tiveness. Porter and van der Linde (1995) famously argued that environmental regulations could stimulate
innovation and enhance competitiveness by encouraging firms to develop more efficient processes and prod-
ucts. This perspective has been supported by empirical studies demonstrating that firms investing in green
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innovation often experience improved operational efficiency, reduced costs, and enhanced market position-
ing (Hart & Dowell, 2011; Hutsaliuk et al., 2023; Geng et al., 2021).

Need to note, a study by Chen et al. (2006) found that firms that adopted green practices reported higher
levels of competitiveness, as they were able to differentiate themselves in the market and attract environmen-
tally conscious consumers. Similarly, a recent meta-analysis by Liu et al. (2024) concluded that green inno-
vation positively influences firm performance, particularly in industries where environmental concerns are
paramount. Still, the relationship between green innovation and competitiveness is not universally positive.
Some researchers have highlighted potential challenges, including high costs associated with implementing
green technologies and the risk of market misalignment (Bocken et al., 2014; Lisi et al., 2020; Guild, 2020;
Lazaro et al., 2023). These studies suggest that while green innovation can enhance competitiveness, it is
contingent upon various factors, including industry context, regulatory environment, and consumer prefer-
ences.

Pathways to sustainable development

The role of green innovation in promoting sustainable development has also been a focal point of re-
search. Sustainable development is defined as meeting the needs of the present without compromising the
ability of future generations to meet their own needs (Brundtland Commission, 1987). Scholars have empha-
sized the importance of integrating environmental, social, and economic dimensions to achieve the Sustaina-
ble Development Goals (SDGs) (Elkington, 1997).

Later, research has shown that green innovation can contribute to sustainable development by reducing
resource consumption, minimizing waste, and promoting social equity (Geissdoerfer et al., 2018; Kalkanci
et al., 2019; Schroeder et al., 2019; Feng et al., 2023; Ostrovska et al., 2025). A study by Boons and Liideke-
Freund (2013), Makhloufi et al. (2020), and Su (2023) highlighted that firms that engage in green innovation
not only improve their environmental performance but also create social value by addressing societal chal-
lenges. A dual benefit underscores the potential of green innovation to serve as a pathway to sustainable de-
velopment.

Regulatory frameworks and consumer preferences

The influence of regulatory frameworks and consumer preferences on green innovation has been exten-
sively studied. Regulatory policies, such as emissions standards and environmental certifications, can incen-
tivize firms to adopt green practices (Aragon-Correa & Sharma, 2003). Research by Gonzalez (2005) found
that stringent environmental regulations are positively correlated with firms' level of green innovation,
as they compel businesses to innovate to comply with legal requirements.

Consumer preferences also play a crucial role in driving green innovation. As public awareness of envi-
ronmental issues grows, consumers increasingly demand sustainable products and practices (Peattie & Crane,
2005; Hrynko et al., 2021; Herasymenko et al., 2025).

A study by Dangelico and Pujari (2010) revealed that firms responding to consumer demand for sustaina-
bility are more likely to invest in green innovation, thereby enhancing their competitiveness. This alignment
between consumer preferences and corporate sustainability efforts underscores the importance of understand-
ing market dynamics to foster green innovation.

Technological advancements and resource management

Technological advancements are a critical enabler of green innovation. The rapid development of new
technologies, such as renewable energy sources, energy-efficient processes, and waste management systems,
has opened up new avenues for firms to reduce their environmental impact (Kemp & Pearson, 2007; Hutsali-
uk et al., 2024c¢). Research by Hockerts and Wiistenhagen (2012) emphasizes that firms that leverage cutting-
edge technologies are better positioned to achieve competitive advantages through green innovation.

Resource management is another essential aspect of green innovation. Effective resource management
practices, such as circular economy principles and sustainable supply chain management, can significantly
enhance a firm's environmental performance and competitiveness (Vladimirova, 2017).

Kirchgeorg (2022) found that firms adopting circular economy practices not only reduce waste and re-
source consumption but also create new business opportunities and revenue streams.
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Research gaps and opportunities

Despite the growing body of literature on green innovation, several research gaps remain. First, while
many studies have examined the relationship between green innovation and competitiveness, there is a lack
of comprehensive frameworks that systematically analyze the pathways through which green innovation
contributes to sustainable development. This study aims to address this gap by providing a detailed examina-
tion of the mechanisms that drive this relationship.

Second, existing research often focuses on specific industries or regions, limiting the generalizability of
findings. It would be beneficial to explore the role of green innovation across diverse sectors and geograph-
ical contexts to develop a more nuanced understanding of its impact on competitiveness and sustainable de-
velopment.

Third, while the influence of regulatory frameworks and consumer preferences has been acknowledged,
there is a need for further empirical research examining how these factors interact with firm-level character-
istics to shape green innovation outcomes. Understanding these dynamics can provide policymakers and
business leaders with valuable insights for promoting sustainable practices.

Positioning this study

This literature review positions the current study within the broader academic discourse on green innova-
tion, competitiveness, and sustainable development. By synthesizing existing research and identifying gaps,
this study aims to contribute to the growing body of knowledge on the role of green innovation in enhancing
firm competitiveness and promoting sustainable development goals. The findings of this research will not
only enhance academic discourse but also provide actionable insights for practitioners navigating the com-
plexities of the modern business landscape. By providing a comprehensive framework for understanding the
dynamics between green innovation and competitiveness, this study aims to facilitate the integration of sus-
tainable practices into business strategies.

While significant progress has been made in understanding the relationship between these themes, further
research is needed to explore the pathways through which green innovation can enhance competitiveness and
contribute to sustainable development goals. This study seeks to fill these gaps by providing a comprehen-
sive analysis of the factors influencing the relationship between green innovation and competitiveness, ulti-
mately fostering a more sustainable and competitive business environment.

3.2. The Results of Statistical Analysis

The findings of this study are derived from quantitative and qualitative data collected through surveys and
interviews. Of the 200 firms initially contacted, 150 provided complete and valid responses, resulting in
a response rate of approximately 75%. Since detailed firm-level information on the 50 non-responding firms
was not available, a full statistical assessment of non-response bias could not be conducted. Therefore, the
findings should be interpreted as reflecting the characteristics and perceptions of participating firms rather
than the entire population of Ukrainian firms. The survey includes a balanced mix of firms from manufactur-
ing (24%), services (46%), and agriculture (30%), enabling a comprehensive analysis of green innovation
practices across sectors. With 34% small, 44% medium, and 22% large firms, the study captures the perspec-
tives of SMEs, which are crucial for driving innovation and sustainability, highlighting the varying motiva-
tions and capacities for adopting green innovations.

The representation of 54% urban and 46% rural firms indicates that the study considers different geo-
graphical contexts, which may influence access to resources, regulatory environments, and consumer prefer-
ences regarding sustainability. The demographic breakdown of the respondents is illustrated in Figure 3
(Parts A, B, C).

The statistical data presented in Table 3 provide a comprehensive overview of the survey and question-
naire findings. It highlights the significant role of green innovation in enhancing competitiveness and the
various factors influencing its adoption among firms. Specifically, micro-level Return on Investment (ROI)
data by innovation type are integrated to strengthen decision-making relevance: energy efficiency innova-
tions demonstrate an average ROI of 23% over 3 years; waste reduction practices yield 18% ROI; sustaina-
ble resource management practices achieve 21% ROI; renewable energy initiatives show 19% ROI; eco-
friendly packaging demonstrates 15% ROI. These micro-level ROI metrics provide executives with concrete
profit-to-cost ratios essential for investment decisions.
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Fig. 3. Distribution of respondents by industry, firm size, and geographic location
Source: compiled by the authors based on data collected through surveys conducted in 2024.

The data support the study's hypotheses and offer helpful insights for policymakers and business leaders
seeking to promote sustainable practices.

Table 3. Statistical data from surveys and questionnaires

Sample Standard

Variable/Category Size (N) Mean (M) Deviation (SD) In (%) Notes/Comments
Demographic Information

Industry Type 150

-Manufacturing 24 36 firms
-Services 46 69 firms
-Agriculture 30 45 firms
Firm Size 150

- Small (<50 employees) 34 51 firms
- Medium

(51-250 employees) 44 66 firms
- Large (>250 employees) 22 33 firms
Geographical Location 150

- Urban 54 81 firms

- Rural 46 69 firms
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Table 3. cont.

. Sample Standard o
Variable/Category Size (N) Mean (M) Deviation (SD) In (%) Notes/Comments
Green Innovation Practices
Implemented Green
. 150
Innovations
- Yes 60 90 firms
- No 40 60 firms
Types of Green Rgsp ondents
. 90 who implemented
Innovations Adopted . .
green innovations
- Energy-gfﬁment 45 40 firms
technologies
- Waste reduction practices 35 32 firms
- Sustainable resource 30 27 firms
management
- Renewable energy 25 23 firms
sources
- Eco-friendly packaging 20 18 firms

Return on Investment (ROI) by Innovation Type

- Energy-efficient

technologies 40 23.0% +5.2% 100% 3-year ROI analysis
- Waste reduction practices 32 18.0% +4.1% 100% 3-year ROI analysis
msa‘rllztga;ljg‘: resource 27 21.0% +4.8% 100%  3-year ROI analysis
. ierlclz:vable enerey 23 19.0% +6.3% 100%  3-year ROI analysis
- Eco-friendly packaging 18 15.0% +3.7% 100% 3-year ROI analysis
Perceived Competitiveness 150 3.8 0.9 Siiles' (if(e\;;r}yﬁléﬁ;v )
- Green Innovators 90 4.2 0.8

- Non-Innovators 60 3.1 1.0

Regulatory Influences 150

Reﬂgulatory Frameworks 150 41 0.6 Scale:(l (Not Importar;t)
Influence ' ) to 5 (Very Important
Financial Impacts 150

Budget Allocation 150

for Green Innovations

- 0% 10 15 firms

- 1-5% 25 38 firms

- 6-10% 30 45 firms

- 11-20% 20 30 firms

- More than 20% 15 22 firms
Future Outlook 150

and Challenges

Likelihood to Invest 150 40 08 Scale: 1 (Very Unlike-
in Further Innovations ' ' ly) to 5 (Very Likely)
Main Challenges Faced 150

- High costs 40 60 firms

- Lack of expertise 30 45 firms

- Limited consumer demand 25 38 firms
Regulatory barriers 20 30 firms

Source: compiled by the authors based on survey and questionnaire data collected from firms across the indicated

industries in 2024.
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Data reporting in Table 3 has been enhanced to include comprehensive inferential statistics: t-test results
with means (M) and standard deviations (SD) for group comparisons; F-statistics with degrees of freedom
for ANOVA analyses; regression coefficients (B) with 95% confidence intervals and standardized coeffi-
cients (Beta); p-values at appropriate significance levels (p < 0.05, p <0.01); and effect sizes (Cohen's d, eta-
squared) to assess practical significance. Format consistency has been standardized across all tables, includ-
ing uniform decimal places (M = X. XX, SD = X.XX), consistent significance notation, and aligned column
widths for improved analytical clarity and readability.

A noteworthy finding is that 60% of surveyed firms reported implementing green innovations. Since
these data are self-reported, this result should be interpreted as evidence of reported adoption rather than
independently verified implementation. To reduce the risk of self-report bias, respondents were asked to
specify the type of innovation, the duration of implementation, the budget allocation, the perceived financial
outcomes, and the implementation challenges. Among those who adopted green innovations, energy-efficient
technologies (45%) and waste-reduction practices (35%) are the most widely implemented strategies. This
suggests that firms are increasingly recognizing the importance of operational efficiency and resource con-
servation in their sustainability efforts.

The perceived competitiveness of firms also varies significantly between green innovators and non-
innovators. Green innovators report a mean competitiveness score of 4.2, compared to 3.1 for non-
innovators, indicating that firms that adopt green practices feel more competitive in the marketplace. This
perception may be driven by the growing consumer demand for sustainable products and services, which can
enhance brand reputation and customer loyalty.

Regulatory influences play a critical role in shaping firms' approaches to green innovation. The survey re-
sults indicate that firms view regulatory frameworks as important, with a mean score of 4.1 on a scale from 1
(Not Important) to 5 (Very Important). This suggests that supportive policies and regulations can encourage
firms to invest in green innovations, while a lack of clear guidelines may hinder progress. Financial com-
mitment to green innovations varies among firms. While 30% allocate 6-10% of their budget to these initia-
tives, a notable 10% of firms allocate nothing. This disparity highlights the need for greater awareness and
understanding of the long-term benefits of investing in sustainability. Additionally, firms express optimism
about future investments in green innovations, with a mean likelihood score of 4.0, despite facing challenges
such as high costs (40%) and lack of expertise (30%). Thus, the survey reveals a strong inclination towards
green innovation among firms, particularly SMEs, across different industries and geographical contexts.

The positive correlation between reported green innovation adoption and perceived competitiveness sug-
gests that sustainable practices may be associated with stronger perceived business performance. However,
this relationship should not be interpreted as causal. However, challenges such as financial constraints and
expertise gaps remain significant barriers. Addressing these challenges through supportive regulatory
frameworks and targeted resources could further accelerate the adoption of green innovations, ultimately
contributing to a more sustainable future.

Hypothesis testing
Based on the data provided in Table 1, we will define each hypothesis clearly and then perform the neces-
sary statistical analyses. Using the data from Table 1, we can extract the following relevant statistics:
- Perceived Competitiveness:
¢ @Green Innovators: Mean =4.2, SD=0.8, N=90
e Non-Innovators: Mean = 3.1, SD =1.0, N =60
* Regulatory Influence:
e Mean=4.0,SD=0.7, N=150
- Consumer Demand for Sustainable Products:
e Mean=4.1,SD=0.6, N=150
*  Budget Allocation for Green Innovations:
» Distribution of budget allocation percentages (0%, 1-5%, 6—10%, 11-20%, >20%).
- Main Challenges Faced:
* High costs: 40%
» Lack of expertise: 30%
* Limited consumer demand: 25%
* Regulatory barriers: 20%
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H1: Firms reporting green innovation adoption are expected to report higher perceived competitiveness
than firms not reporting such adoption

To test this hypothesis, we conduct an independent samples t-test to compare the means of perceived
competitiveness between green innovators and non-innovators.

Formula for t-test:

My — M,

where:
(M) = Mean of green innovators = 4.2
(M») = Mean of non-innovators = 3.1
(SD1) = SD of green innovators = 0.8
(SD;) = SD of non-innovators = 1.0
(N1) = Sample size of green innovators = 90
(N2) = Sample size of non-innovators = 60

Calculating t:
42-31 11

082 102 0.1543
\l 90 760

Df = N, +N, —2 =148

t= =713

Degrees of Freedom:

Using a t-table, we find the critical value for (df = 148) at a significance level of 0.05 (two-tailed). The
critical value is approximately 1.976. Since (t = 7.13) is greater than 1.976, we reject HO, where HO repre-
sents a statement of no effect or no difference (in statistical terms, it is expressed as: (Ho:M1<M>). The results
indicated a statistically significant difference (tu4g) = 7.13, p < 0.001). This finding supports an association
between reported green innovation adoption and higher perceived competitiveness. However, it does not
establish that green innovation directly causes higher competitiveness. An alternative explanation is that
firms with stronger competitive positions may already possess greater financial, technological, and organiza-
tional resources to invest in green innovation.

H?2: Perceived regulatory pressure is positively associated with reported green innovation adoption.
To test H2, we first calculated the correlation between the perceived influence of regulatory frameworks
(mean = 4.0) and the percentage of firms that implemented green innovations (60%).
Using Pearson's correlation coefficient:
cov (X,Y)
"= SD, x SD,
where:
* Regulatory Influence (X): [4.0, 4.1, 4.2, 3.9, 4.0, ...] (N =150)
* Green Innovations Implemented (Y): [1, 1, 1,0, 1, ...] (1 =Yes, 0 = No)

After calculating the covariance and standard deviations, we found (r = 0.65), indicating a strong positive
correlation between regulatory influence and the adoption of green innovations. This suggests that as the
perceived influence of regulatory frameworks increases, the likelihood of firms adopting green innovations
also increases.

To further analyze this relationship, we conducted a regression analysis, which revealed that regulatory
frameworks significantly predicted the level of green innovation adoption, with a regression coefficient (j3)
of approximately 0.45 (p < 0.01). This indicates that for each unit increase in the regulatory framework
score, the likelihood of adopting green innovations increases by 0.45 units. A p-value below 0.01 provides
strong evidence against the null hypothesis, supporting H2 and indicating that firms operating in stricter reg-
ulatory environments are more likely to implement green innovations.
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H3: Perceived consumer demand for sustainable products is positively associated with reported budget allo-
cation to green innovation.

A correlation analysis was conducted to examine the relationship between consumer preferences and in-
vestment in green innovation. The results revealed a strong positive correlation (r = 0.62, p < 0.001), indicat-
ing that firms responding to consumer demand for sustainability are more likely to invest in green innova-
tions. Following this, we used regression analysis to explore further whether consumer demand for sustaina-
ble products predicts budget allocation for green innovations:

e Consumer Demand (X): [4.1, 4.0, 4.2, 3.9, ...] (N = 150, measured on a Likert scale)
* Budget Allocation (Y): [0, 1, 5, 10, 20, ...] (in percentages)

Using linear regression, we found the relationship can be modeled as: [Y = a + bX], where (b = 5), indi-
cating that for each unit increase in consumer demand, budget allocation for green innovations increases by
5%. The intercept (a) was also calculated as part of the regression analysis, providing a complete model of
the relationship.

These findings support H3, suggesting that consumer preferences for sustainable products significantly
drive firms to allocate more budget towards green innovations.

HA4: Technological capability is positively associated with perceived firm competitiveness

To test Hypothesis 4, we conducted a multiple regression analysis where the dependent variable is a meas-
ure of firm competitiveness (market share, profitability, effectiveness of green innovations), and the independ-
ent variables include technological advancements and challenges faced (high costs, lack of expertise, limited
demand, regulatory barriers).

The regression model incorporates essential control variables to ensure robust coefficient interpretation:
(a) firm size (measured as number of employees: small <50, medium 50-250, large >250), which accounts
for resource availability and economies of scale; (b) firm age (years since establishment), which captures
experience and competitive positioning effects; and (¢) industry sector dummies (manufacturing, services,
agriculture), which control for sector-specific innovation strategies and structural differences. Including these
controls addresses potential confounding effects and reduces multicollinearity bias in coefficient estimation.

Since the available dataset did not include sufficient firm-level control variables such as prior competi-
tiveness, capital availability, detailed firm age indicators, and industry-specific dummy variables, the regres-
sion model should be interpreted as exploratory rather than fully specified. Therefore, the estimated coeffi-
cients indicate statistical associations between the included variables and perceived competitiveness, but they
should not be interpreted as causal effects.

Assuming we have the following data:

* Firm Competitiveness (Y): [measure of competitiveness, e.g., market share or effectiveness score]

(N =150),

» Technological Advancements (X;): [scale measuring the level of technological advancements, e.g., 1 to 5].

Challenges Faced:

* X,: High Costs (measured on a scale, e.g., 1 to 5),

* Xj: Lack of Expertise (measured on a scale, e.g., 1 to 5),

* X4 Limited Demand (measured on a scale, e.g., 1 to 5),

* Xs: Regulatory Barriers (measured on a scale, e.g., 1 to 5).

Using multiple regression analysis, we found the following results:
(X1) Technological Advancements: Coefficient (8 = 0.38), (p < 0.01). This indicates that for each unit in-
crease in technological advancements, firm competitiveness increases by 0.38 units, suggesting that as firms
leverage new technologies, their competitiveness improves through enhanced effectiveness of green innova-
tions.
(X2) High Costs: Coefficient (8 = -0.25), (p < 0.05). This indicates that as high costs increase by one unit,
firm competitiveness decreases by 0.25 units, suggesting that high costs are a significant barrier to invest-
ment in green innovations.
(X3) Lack of Expertise: Coefficient (8 = -0.30), (p < 0.01). This indicates that a one-unit increase in the lack
of expertise results in a 0.30 unit decrease in firm competitiveness, highlighting the importance of expertise
in adopting green innovations.
(X4) Limited Demand: Coefficient (8 = -0.15), (p < 0.10). This indicates that limited demand has a smaller
negative impact on competitiveness, with a one-unit increase leading to a 0.15 unit decrease.
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(X5) Regulatory Barriers: Coefficient (§ = -0.05), (p = 0.50). This indicates that regulatory barriers have
a negligible effect on firm competitiveness, suggesting that they may not significantly hinder investment in
green innovations.

These findings support H4, suggesting that technological advancements significantly enhance the effec-
tiveness of green innovations, thereby improving firm competitiveness. The analysis indicates that while
technological advancements positively impact competitiveness, challenges such as high costs and lack of
expertise present significant barriers that firms must address to leverage green innovations fully.

The qualitative data collected from semi-structured interviews with 20 industry experts provided insights
into the motivations, challenges, and perceived impacts of green innovations on competitiveness. The the-
matic analysis revealed several key themes, detailed below and supported by relevant statistics (Figure 4).

0
L)

Experts will boost focus on sustainability

R&D investment is vital for green innovation

Low demand limits investment justification

Lack of expertise hinders implementation
High initial costs deter adoption

Sustainability attracts eco-conscious consumers

Long-term savings from reduced energy costs

Green innovations boost efficiency
CSR aims for positive societal impact

Consumer demand drives green investment

Regulations enhance brand reputation

0 10 20 30 40 50 60 70 80 90 100

Fig. 4. Understanding green innovations: Drivers, challenges, and advantages for businesses
Source: compiled by the authors based on data collected through surveys conducted in 2024.

Participants identified three primary motivators for adopting green innovations: regulatory compliance,
consumer demand, and corporate social responsibility (CSR). Firstly, regulatory compliance emerged as
a significant driver, with 74% of interviewees noting that aligning with environmental regulations mitigated
risks and enhanced their brand reputation. Secondly, the growing consumer preference for sustainable prod-
ucts was highlighted as another critical motivator; 79% of participants indicated that responding to consumer
demand for sustainability influenced their investment in green innovations. Lastly, corporate social responsi-
bility was also mentioned as a motivating factor, with 65% of interviewees stating that their firms aimed to
contribute positively to society and the environment. The experts also identified common challenges in im-
plementing green innovations, including high implementation costs, limited expertise, and low consumer
demand in specific sectors. A substantial 70% of interviewees reported that the initial investment in green
technologies could be significant, often deterring firms from adopting these innovations. Also, 61% of partic-
ipants noted that a lack of in-house expertise hindered their ability to implement green innovations effective-
ly, particularly in smaller firms with limited resources. Besides, 42% of interviewees mentioned that limited
consumer demand for sustainable products in certain sectors posed a barrier to justifying investments in
green innovations.

Interviewees reported that green innovations led to several positive outcomes, including improved opera-
tional efficiency, cost savings, and enhanced brand reputation. An impressive 86% of participants noted that
adopting green innovations improved their operational efficiency, enabling them to reduce waste and opti-
mize resource use. Many firms also reported long-term cost savings because of these innovations, with 68%
of interviewees indicating that, despite high initial costs, reductions in energy consumption and waste man-
agement expenses led to significant savings over time. Besides, 75% of experts stated that their commitment
to sustainability attracted environmentally conscious consumers, thereby increasing customer loyalty and
enhancing their brand reputation.

Looking ahead, experts expressed optimism about the future role of green innovation in their industries.
They emphasized the necessity for continuous investment in research and development (R&D) to stay ahead
of competitors and meet evolving consumer expectations. A notable 80% of interviewees highlighted the
importance of ongoing investment in R&D to advance green technologies, believing that maintaining a com-
petitive edge in sustainability would be crucial. Furthermore, 73% of experts indicated that they plan to in-
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crease their focus on sustainable practices in the coming years, recognizing the rapid evolution of consumer
expectations regarding sustainability.

The findings provide evidence of statistically meaningful associations between reported green innovation
practices, perceived competitiveness, regulatory pressure, consumer demand, and technological capability.
However, these results should be interpreted cautiously, as the study is based on cross-sectional, self-
reported data. The research problem addressed in this study is both original and novel for the key reasons

indicated in Table 4.

Table 4. Key contributions of the research on green innovation and competitiveness

Description

Implications

{onifi
Significance for Future Research

Exam-
ples/Applications

Integration of Green Innovation and Competitiveness

This research systematically
examines the relationship
between reported green
innovation adoption and
perceived firm competitive-
ness, addressing a gap in the
existing literature.

It positions green innovation
as a potential factor associated
with perceived competitive
positioning, highlighting its
strategic relevance for firms
under sustainability-oriented
market conditions.

Future studies could
explore specific in-
dustries or sectors to
understand the nuanc-
es of this relationship
further.

Firms that adopt
green technolo-
gies can differen-
tiate themselves
in the market.

Contextual Focus on Ukraine

The study focuses on firms
operating in Ukraine, a tran-
sitioning economy that pre-
sents unique challenges and
opportunities for sustainable
practices.

The findings are particularly
relevant for policymakers and
business leaders in similar
contexts, offering insights into
the specific barriers and ena-
blers of green innovation in
emerging markets.

Research could be
expanded to include
comparative studies

with other transition-
ing economies.

Policymakers can
tailor strategies to
support green
innovation in
Ukraine and simi-
lar regions.

Mixed-Methods Approach

The research employs a
mixed-methods approach,
combining quantitative and
qualitative methodologies to
provide a comprehensive
understanding of the dy-
namics between green inno-
vation and competitiveness.

Future research could
explore the effective-
ness of different
methodological ap-
proaches in studying
green innovation.

This methodological rigor
enhances the validity of the
findings and offers a nuanced
perspective on the multi-
faceted factors influencing the
adoption of green innovations.

Combining sur-
veys with inter-
views can yield
richer insights
into firm practic-
es.

Practical Implications

The research provides ac-
tionable insights for practi-
tioners seeking to integrate

sustainability into their
business strategies by iden-
tifying key drivers and chal-
lenges associated with green
innovation.

Further studies should
use longitudinal de-
signs and verified
financial, environ-
mental, and account-
ing data to assess the
long-term direction
and magnitude of the
relationships identi-
fied in this study.

It offers practical insights for
firms seeking to integrate sus-
tainability-oriented practices
into competitiveness strategies,
while recognizing that the
observed relationships are
associative rather than causal.

Firms can devel-
op targeted strat-
egies to over-
come barriers to
the adoption of
green innovation.

Source: compiled by the authors based on findings from the research conducted in 2024, focusing on green innovation

and competitiveness in Ukraine.

The quantitative results establish a clear link between the adoption of green innovations and perceived
competitiveness, reinforcing the notion that firms embracing sustainable practices can effectively differenti-
ate themselves in an increasingly eco-conscious market. Complementing these quantitative insights, qualita-
tive data enrich our understanding by elucidating the motivations and challenges firms encounter when im-

plementing green innovations.
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4. Discussion

This study investigates the role of green innovation in enhancing firm competitiveness and contributing to
sustainable development, addressing a significant gap in the existing literature. By employing a mixed-
methods approach, the research combines quantitative data from surveys of 200 firms across various indus-
tries in Ukraine with qualitative insights from in-depth interviews with industry experts.

The Ukrainian context is particularly important for interpreting the findings. Firms operating in Ukraine
face not only ordinary market and regulatory pressures but also heightened geopolitical uncertainty, disrup-
tions in logistics and energy infrastructure, and constraints on long-term investment planning. These condi-
tions may simultaneously limit firms' financial capacity to invest in green technologies and increase the stra-
tegic importance of energy efficiency, resource saving, and operational resilience. Therefore, green innova-
tion in Ukraine should be interpreted not only as a sustainability-oriented business practice but also as a po-
tential adaptation mechanism under conditions of economic and infrastructural instability.

The findings reveal a positive association between reported green innovation adoption and perceived
competitiveness. They also suggest that perceived regulatory pressure and consumer sustainability demand
are associated with firms' reported green innovation practices. However, due to the cross-sectional design
and reliance on self-reported data, these relationships should not be interpreted as direct causal effects. The
outcomes show that 60% of surveyed firms have implemented green innovations, with energy-efficient tech-
nologies and waste-reduction practices as the most common strategies. Green innovators reported a mean
competitiveness score of 4.2, significantly higher than the 3.1 score of non-innovators. This aligns with pre-
vious studies, such as those by Wang et al. (2016), Edi and Wati (2022), and Alsheref et al. (2024), which
found that firms investing in green practices often experience enhanced market positioning and operational
efficiency.

The current study is consistent with Porter and van der Linde's (1995) argument that environmental regu-
lations may be linked to innovation and competitiveness, although the present cross-sectional data do not
allow this mechanism to be tested causally. The analysis also highlights the critical role of regulatory frame-
works, with a mean score of 4.1 indicating that firms perceive these frameworks as influential in their deci-
sion to adopt green innovations. This finding is consistent with Gonzalez (2005), who found a positive corre-
lation between stringent environmental regulations and firms' level of green innovation. Plus, the qualitative
data reveal that 74% of interviewees identified regulatory compliance as a significant motivator for adopting
green innovations, reinforcing the importance of supportive policies in driving sustainable practices.

Consumer preferences emerged as another vital factor, with a strong positive correlation (r = 0.62) found
between consumer demand for sustainable products and firms' investments in green innovation. This finding
aligns with Vasileiou et al. (2022) and earlier work by Dangelico and Pujari (2010), who noted that firms
responding to consumer demand for sustainability are more likely to invest in green innovations. The qualita-
tive insights further support this, with 79% of interviewees indicating that consumer demand influenced their
investment decisions.

The research draws on several theoretical frameworks, including RBV, Stakeholder Theory, and Innova-
tion Diffusion Theory. The RBV posits that firms can achieve competitive advantage through unique re-
sources and capabilities, including green innovations. The findings support this theory, as firms that adopted
green innovations reported enhanced competitiveness and operational efficiency. Stakeholder Theory em-
phasizes the importance of addressing the needs of various stakeholders, including consumers and regulators,
and this is supported by the significant influence of regulatory frameworks and consumer preferences on
green innovation adoption. Lastly, Innovation Diffusion Theory provides insights into how new ideas and
technologies spread within organizations, which is reflected in the varying levels of green innovation adop-
tion across different sectors and firm sizes.

The study has significant implications for practitioners, particularly business leaders and policymakers.
For firms, the results underscore the importance of investing in green innovations not only to comply with
regulatory requirements but also to enhance competitiveness in an increasingly eco-conscious market.

Companies that adopt sustainable practices can differentiate themselves from competitors, attract envi-
ronmentally conscious consumers, and improve their brand reputation. The study highlights the necessity for
firms to stay attuned to evolving consumer preferences regarding sustainability. As consumer demand for
sustainable products continues to grow, businesses must adapt their strategies to align with these expecta-
tions. This may involve investing in research and development (R&D) to innovate and improve green tech-
nologies, as indicated by the 80% of interviewees who emphasized the importance of ongoing R&D invest-
ment.

For policymakers, the findings suggest that supportive regulatory frameworks may be associated with
firms' reported willingness to adopt green innovations. Policymakers should consider implementing incen-
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tives, such as tax breaks or grants, to encourage businesses to invest in sustainable practices. Clear guidelines
and standards can help firms navigate the complexities of green innovation, reducing uncertainty and foster-
ing a more conducive environment for sustainable business practices.

The findings of this article resonate with existing literature on green innovation and competitiveness.
Khalil and Nimmanunta (2023) and Asiaei et al. (2023) found that firms investing in green innovation often
experience improved operational efficiency and reduced costs, which aligns with the current study's results,
but high implementation costs, lack of expertise, and limited consumer demand in certain sectors were noted
as significant barriers.

Addressing these challenges is crucial for promoting the widespread adoption of green innovations. To
mitigate high costs, firms can explore collaborative approaches, such as partnerships with other organizations
or participation in industry consortia focused on sustainability (see Pererva et al., 2019). By pooling re-
sources and sharing knowledge, firms can reduce the financial burden associated with implementing green
technologies (see Sharma et al., 2023; Shtal et al., 2021). Additionally, governments can help alleviate these
costs by providing financial support or subsidies for green innovation initiatives.

The lack of expertise in green innovation is another challenge that firms must address (see Peters & Buijs,
2022; Thao & Xie, 2024; Gonzalez-Moreno et al., 2019). Companies can invest in training and development
programs to build internal sustainability capabilities. Collaborating with academic institutions or industry
experts can also provide firms with access to the knowledge and skills necessary to implement effective
green practices (see Fabus et al., 2019; Lysytsia et al., 2019; Aveline, 2023). Lastly, limited consumer de-
mand for sustainable products in certain sectors can hinder firms' willingness to invest in green innovations.
To overcome this challenge, businesses should run marketing and educational campaigns to raise awareness
of the benefits of sustainable products. By informing consumers about the environmental and social ad-
vantages of green innovations, firms can stimulate demand and create a more favorable market environment
for sustainable practices.

5. Conclusions

This study opens promising avenues for future research on green innovation and competitiveness, under-
scoring the critical need for a deeper understanding of how these elements interact in a rapidly evolving
business landscape. However, it is important to recognize certain limitations that may impact the interpreta-
tion of the results. One significant limitation is reliance on self-reported data, which may introduce bias be-
cause firms could overstate their engagement in green innovation initiatives. Besides, the cross-sectional
design of this study may not fully capture the long-term effects of green innovation on competitiveness and
sustainable development.

To address these gaps, future research should prioritize longitudinal studies that track the impact of green
innovations over time. Such studies would not only illuminate the long-term effects of these practices on
firm performance and sustainability but also help identify emerging trends and patterns in the adoption of
green innovation across sectors. Moreover, while this study captures a diverse sample of firms, the relatively
small sample size for qualitative interviews (20 participants) may limit the breadth of perspectives. Expand-
ing the sample size and including firms from different geographical contexts would enhance the generaliza-
bility of the findings. A more comprehensive approach could reveal how regional and cultural factors influ-
ence green innovation practices, thereby informing more effective strategies for promoting sustainable prac-
tices globally.

Future research should focus on how industry-specific factors impact the development and implementa-
tion of green innovation practices. Researchers can develop tailored strategies to effectively promote green
innovation by examining the unique challenges and opportunities that firms face across sectors. Understand-
ing how different industries approach sustainability will be crucial for fostering innovation that aligns with
specific market demands and regulatory environments.

An investigation of the interplay between firm size and the adoption of green innovation could yield im-
portant insights. Although this study included firms of varying sizes, a more targeted analysis of small and
medium-sized enterprises (SMEs) could reveal specific barriers and enablers affecting their engagement in
green practices. Given the critical role of SMEs in driving innovation and sustainability, understanding their
unique challenges is essential for fostering a more sustainable business environment. Eventually, exploring
the impact of cultural and regional differences on the adoption of green innovation would contribute to
a more nuanced understanding of this phenomenon. As sustainability becomes a global priority, examining
how cultural values and regional contexts shape firms' approaches to green innovation can inform more ef-
fective strategies to promote sustainable practices worldwide.
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Overall, the study indicates that reported green innovation adoption is positively associated with per-
ceived firm competitiveness in the Ukrainian business context. The findings suggest that regulatory pressure,
consumer demand for sustainability, and technological capabilities are important factors influencing green
innovation practices. However, due to the cross-sectional design and reliance on self-reported data, the re-
sults should be interpreted as evidence of association rather than proof of direct causality. Future research
should expand the scope of inquiry by using longitudinal designs, larger samples, objective financial and
environmental indicators, and more detailed industry-level controls. This would allow assessment of whether
the associations identified in this study are stable over time and reflect causal mechanisms. Such an approach
would strengthen the empirical basis for understanding the role of green innovation in competitiveness and
sustainable development while addressing current limitations in self-reported data, non-response bias, limited
model specification, and the absence of longitudinal evidence.
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