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ABSTRACT: 
Companies have made profits by causing environmental pollution, but now there is a global push for 
green development. As a part of this shift, green practices are becoming increasingly important for 
businesses to help protect the environment. Many studies have explored the benefits of green 
practices, yet discussions often focus on their advantages but overlook key factors needed for 
successful implementation. This research aims to address this gap by examining the “how” and “what” 
required to implement green practices, specifically focusing on knowledge and financial resources. 
These factors are the basic requirements for implementing new initiatives. Knowledge is important 
because without proper knowledge, businesses may struggle to implement effective strategies, and 
without financial resources, they may lack the means to invest in green practices.  
To understand the importance of these factors, this research utilizes Qualitative Comparative Analysis 
using survey data from 60 participants in the UK and Germany from 2,788 energy-intensive 
companies. The findings show that internal knowledge is important for successfully implementing 
green practices. The findings also highlight the importance of a company's financial stability for 
successfully implementing green practices. Even with access to external funding resources, post-
implementation outcomes may be less effective if internal financial stability is weak. 
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1. Introduction 

 
Since the Industrial Revolution, businesses have grown and created wealth, but 

this has also caused severe environmental damage (Homaeigohar & Elbahri, 2017). Issues 
like pollution, climate change, and resource depletion have made people more aware of 
the need for sustainable business practices. As a result, governments, consumers, and 
investors are pushing companies to adopt green practices. Governments have introduced 
strict environmental regulations to encourage businesses to operate more sustainably 
(Porter & van der Linde, 1995). At the same time, consumers prefer eco-friendly brands, 
and companies want to improve their public image by showing commitment to corporate 
social responsibility (Zailani et al., 2015).  

Green practices include energy efficiency, waste reduction, carbon footprint 
reduction, sustainable supply chains, and eco-friendly technology (Ghisetti & Rennings, 
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2014). These actions help businesses protect the environment while remaining profitable. 
While many studies highlight the advantages of implementing green practices (Dodds & 
Holmes, 2016; Lumbanbatu & Aryanto, 2019), less attention has been given to the key 
factors determining how businesses can successfully adopt them. Simply recognizing the 
benefits of sustainability is not enough—companies need the right resources to implement 
these practices. 

One of the main challenges businesses face is understanding what is needed to 
implement green practices successfully. While some firms have embraced sustainability, 
others struggle due to a lack of knowledge and financial limitations. Companies need 
knowledge and expertise to successfully implement green practices (Horbach et al., 2012). 
The importance of knowledge has been highlighted by the knowledge-based view (KBV) 
in the literature; the theory highlights knowledge as an essential resource that enables firms 
to develop innovative strategies and integrate sustainability into their operations (Grant,  
1996). Businesses with strong knowledge can develop and apply better sustainable 
strategies using new technologies and research. 

However, knowledge alone is not enough. Financial resources are also crucial for 
green practices (Hart, 1995). While knowledge helps businesses plan sustainable solutions, 
financial stability ensures they can afford them. The resource-based view (RBV) highlights 
that financial resources are a key strategic asset that allows companies to invest in green 
technologies and sustainability initiatives (Barney, 1991). Energy-intensive industries often 
face high costs when adopting greener methods, so they may need external funding or 
government support (Dangelico & Pontrandolfo, 2015). 

Thus, to understand the basics of implementing green practices, this study 
examines how knowledge and financial resources lead to implementing green practices in 
energy-intensive industries. The findings will contribute to the ongoing discussion on 
sustainability by offering practical insights into overcoming key barriers to green practice 
adoption.  

2. Literature Review 
2.1 Defining Green Practices  

Green practices refer to environmentally sustainable actions and strategies that 
organizations adopt to reduce their ecological footprint and enhance sustainability. These 
practices aim to minimize environmental harm, optimize resource utilization, and promote 
efficiency while ensuring long-term economic and environmental benefits (Klassen & 
Whybark, 1999). Green practices commonly focus on recycling, remanufacturing, 
sustainable sourcing, energy efficiency, waste reduction, and carbon footprint 
minimization (Özceylan et al., 2014). 

 
2.2 Benefits of Implementing Green Practices 

Implementing green practices offers numerous benefits for companies. One of 
the key benefits of adopting green practices is the significant reduction in harmful 
emissions and waste, thereby enhancing ecological performance (Konietzko et al., 2019). 
Green practices improve productivity by minimizing resource wastage and optimizing 
operational efficiency (Korhonen et al., 2017). Organizations that integrate green practices 
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into their operations can maximize product functionality and ensure efficient resource 
consumption, improving operational performance (Sehnem et al., 2019). Another 
important benefit of green practices is financial accessibility, as proactive organizations 
often secure more straightforward access to capital from environmentally responsible 
investors, reducing the cost of capital and enhancing economic performance (Doh et al., 
2009). Additionally, aligning operations with environmental and social goals strengthens 
stakeholder relationships, mitigates risks, and enhances competitiveness (Hull & 
Rothenberg, 2008), while strict environmental regulations further drive productivity and 
market advantage (Porter & Van der Linde, 1995). 

 
2.3 Challenges and Research Question Development  

While the literature broadly supports green practices, some argue about the 
significant challenges. One of the primary concerns is the high up-front and operational 
costs associated with green practices, which can negatively impact short-term financial 
performance (Ambec & Lanoie, 2008). Studies have reported mixed evidence regarding 
the impact of green practices on firm performance. For instance, Zhu et al. (2006) found 
that only internal environmental management practices positively correlated significantly 
with firm performance in China. Umar et al. (2021) observed an insignificant relationship 
between green purchasing and firm performance. 

Financial performance is particularly problematic for energy-intensive industries, 
where low profit margins and high upfront costs make it difficult to invest in carbon 
reduction technologies (Bijnens et al., 2024; Wen et al., 2021). Overcoming these 
constraints is essential for enabling firms to invest in sustainability and enhance financial 
performance. RBV provides a theoretical lens to understand this issue, emphasizing that 
companies gain a competitive advantage by leveraging valuable, rare, and non-substitutable 
assets (Barney, 1991). Firms with strong financial capabilities can invest in green 
innovations, infrastructure, and R&D, facilitating the implementation of sustainable 
practices and ensuring long-term competitiveness (Lepoutre & Heene, 2006). Given these 
financial challenges, this study explores: 

RQ1: How Does additional funding mitigate the financial constraints of energy-
intensive industries? 

In addition to financial constraints, knowledge gaps pose a significant challenge 
for companies adopting green practices. Many managers lack a clear understanding of the 
benefits of sustainability, leading to hesitation in investing in green initiatives (Carlini & 
Grace, 2021). Without sufficient knowledge, firms may struggle with cost control and risk, 
making misguided technological investments (Foxon & Pearson, 2008; Wen et al., 2021). 
Furthermore, implementing sustainability initiatives increases managerial responsibilities, 
requiring more significant expertise and commitment (Abbas & Sağsan, 2019; Amrutha & 
Geetha, 2020). Managers with limited knowledge may be less engaged, making developing 
and executing effective sustainability strategies cumbersome (Mtembu, 2019). The KBV 
theory provides a strong theoretical foundation for understanding this challenge, 
emphasizing that knowledge is a fundamental strategic resource that drives innovation and 
sustainability (Grant, 1996). Unlike tangible assets, knowledge is embedded in company 
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processes, learning, and stakeholder interactions, making it essential to successfully 
implement green practices (Roy & Thérin, 2007; Uhlaner et al., 2011). Given the important 
role of knowledge in overcoming these barriers, this study explores: 

RQ2: How does knowledge lead to effective implementation of green practices? 

3. Methodology 
3.1 Sample 

This study focuses on energy-intensive industries in Germany and the UK, as 
these sectors are among the largest carbon emitters and face significant pressure to adopt 
sustainable practices.  Germany and the UK were selected due to their leadership in green 
finance, policy frameworks, and workforce development. The UK consistently ranks at 
the top of the Global Green Finance Index (GGFI), with London leading global 
sustainable finance efforts (Mobilising Green Investment, 2023). Germany, known for its 
strong environmental policies, pioneered the Energiewende and Renewable Energy 
Sources Act (EEG), setting global standards in renewable energy transitions (Schreurs, 
2016). 

Additionally, this study focuses on companies with at least 500 employees. In 
Germany, companies with 500+ employees are legally required to incorporate 
sustainability and environmental responsibility into their corporate governance (The 
Sustainability Code, 2017). Similarly, in the UK, larger firms are subject to mandatory 
sustainability reporting and carbon reduction commitments under frameworks such as the 
Companies Act 2006 (UK Government, 2013).   

The Orbis database was used to identify firms classified under Energy Intensive 
Industries (EIIs) using the NACE Rev. 2 classification system. The selection process began 
with 30,523,665 global companies, which were narrowed to 1,074,556 after applying a 
regional filter. A further refinement limiting companies to those with at least 500 
employees resulted in a final sample of 2,788 active companies. 

 
3.2 Data Collection & Data Analysis 

A 32-question survey was distributed via Qualtrics to finance and sustainability 
professionals in the selected companies. This study applies Qualitative Comparative 
Analysis (QCA) using the fuzzy-set QCA (fsQCA) approach (Ragin, 2008) to identify 
factors influencing the successful implementation of green practices. Boolean algebra 
determines causal patterns, categorizing implementation outcomes as success (1) or failure 
(0). Variables are operationalized as dummy or fuzzy-set values (0 to 1). The results will be 
analyzed based on consistency and causal combinations, identifying key factors 
contributing to companies' perceived success in green practices.  For RQ2, which 
examines the role of stakeholder knowledge, fuzzy-set calibration was applied to the 
relevant variables. The calibration followed established fsQCA principles (Ragin, 2008), 
where 0 represents full non-membership and 1 represents full membership. Intermediate 
thresholds (0.25, 0.5, and 0.75) were assigned based on both theoretical reasoning and the 
distribution of survey responses. Specifically, scores of 1–3 were calibrated as 0.25 (low 
knowledge), 4–6 as 0.5 (moderate knowledge), 7–9 as 0.75 (good knowledge), and 10 as 1 
(excellent knowledge). This approach ensures a gradual and logical differentiation across 
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knowledge levels. While the calibration provides a structured categorization, it is 
acknowledged that findings could be sensitive to threshold choices. 

 
4. Results 

 
Since this is a preliminary analysis, not all outcome variables have been tested. 

This study applies QCA to examine the role of stakeholder knowledge and financial 
resources in implementing green practices, using 60 survey responses. The analysis focuses 
on R&D improvement as the key outcome (Q19 and Q30; see appendix for survey 
questions). It addresses RQ1, which evaluates the role of additional financial resources, 
and RQ2, which examines the importance of stakeholder knowledge in supporting green 
practice implementation.  

First, to assess the impact of financial resources on R&D, ApproachedFunding 
(Q26, see appendix for survey question) was used as the condition, indicating whether a 
company sought external funding. Since Q26 was a multiple-choice question, it was 
recoded into a binary variable (1 = any option chosen from 1 through 9, 0 = did not 
approach). Fuzzy-set calibration was applied to categorize R&D impact (Q30) on a scale 
from 0 (no impact) to 1 (excellent impact). 

The first step of the analysis focused on determining whether seeking external 
funding alone was sufficient to drive R&D improvements. The results in Table 1 indicate 
that external funding alone does not strongly contribute to R&D success. The sufficiency score for 
external funding was low (INCL = 0.500, PRI = 0.125), suggesting that merely 
obtaining additional financial resources does not guarantee innovation success. 

Table 1: Truth Table Q30 (Approached Funding & R&D Outcome); Source: Own 

ApproachedFunding 
(Q26) 

R&D 
Outcome (Q30) 

N INCL PRI 

0  0.0 11 0.432 0.194 

1 1.0 14 0.500 0.125 

Since the impact of external funding on R&D did not show strong results, the 
next step was to analyze the role of a company’s financial stability (Q29: Financial Stability, 
please refer to appendix for survey question). However, financial stability could not be studied in 
isolation because the survey questions were structured in a way that a company’s financial 
stability can only improve if additional financial resources are present. This means that financial 
stability and external funding are interdependent, and a combined effect is necessary to 
significantly impact R&D outcomes. 

To examine this relationship, a multi-step QCA analysis was conducted, as 
presented in Table 2, which explores the interaction between ApproachedFunding (Q26), 
Financial Stability (Q29), and R&D Outcome (Q30). The results show that firms with 
strong financial stability (Q29 = 1) had the highest sufficiency score (INCL = 0.947, PRI 



846                                                    European Journal of Sustainable Development (2025), 14, 3, 841-852 

Published  by  ECSDEV,  Via dei  Fiori,  34,  00172,  Rome,  Italy                                                     http://ecsdev.org 

= 0.833), even when they did not seek external funding. Conversely, companies that 
approached external funding but lacked financial stability (Q29 = 0) showed lower 
sufficiency scores (INCL = 0.800, PRI = 0.167), reinforcing the idea that financial stability 
plays a more important role than simply securing additional funding. 

Table 2: Truth Table Q30 Multi-Step QCA; Source: Own 

ApproachedF
unding (Q26) 

Fina
ncial Stability 
(Q29) 

R
&D 
Outcome 
(Q30) 

N IN
CL 

P
RI 

0  0 
(Unstable) 

1.
0 

4 0.5
20 

0.
077 

0 1 
(Stable) 

1.
0 

3 0.9
47 

0.
833 

1  0 
(Unstable) 

1.
0 

2 0.8
00 

0.
167 

1  1 
(Stable) 

1.
0 

4 0.8
39 

0.
375 

Lastly, to understand the significance of knowledge in the effective 
implementation of green practices, the initial analysis emphasized R&D improvement 
(Q19) as a key outcome. Conditions included Q14, Q15, Q16, Q17, and Q18 (refer to the 
appendix for survey questions). A fuzzy-set transformation was applied to calibrate 
knowledge levels, ensuring a standardized measurement scale across responses. The 
following categorization was used to classify knowledge levels: 

• 0: No knowledge = 0 

• 1-3: Low knowledge = 0.25 

• 4-6: Middle knowledge = 0.5 

• 7-9: Good knowledge = 0.75 

• 10: Excellent knowledge = 1 

This transformation allowed to analyze how varying levels of knowledge across 
different stakeholder groups as a condition (managers, employees, suppliers, customers, 
and the public) influenced R&D success. 

 Table 3: Truth Table Q19 (Knowledge & R&D Outcome); Source: Own 
M

anagers' 
Knowledge 
Importance 
(Q14) 

E
mployees' 
Knowledge 
Importance 
(Q15) 

S
uppliers' 
Knowledge 
Importance 
(Q16) 

C
ustomers' 
Knowledge 
Importance 
(Q17) 

P
ublic 
Knowledge 
Importance 
(Q18) 

O
utco
me 

N I
nclu
sion 

P
RI 

0.
75 

0.
75 

0.
75 

0.
75 

0
.75 

0
.583 

6 0
.583 

1 

0.
5 

0.
5 

0.
25 

0.
5 

0
.25 

0
.375 

2 0
.375 

0
.75 
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0.
5 

0.
5 

0.
5 

0.
5 

0
.75 

0
.75 

1 0
.75 

0
.75 

0.
75 

0.
5 

0.
5 

0.
75 

0
.5 

0
.75 

1 0
.75 

0
.75 

1 1 0.
75 

0.
5 

0
.5 

1 1 1 1 

1 1 1 1 0
.5 

0
.75 

1 0
.75 

0
.75 

As shown in Table 3, the results confirm that managers and employees are the 
key drivers of R&D success. Companies with higher internal knowledge (managers and 
employees scoring closer to 1) consistently showed better R&D outcomes. While 
knowledge from external stakeholders (suppliers, customers, and the public) contributed 
positively, it was not as impactful as internal expertise within the organization. 

Conclusions  
The findings highlight that stakeholder knowledge, particularly among managers 

and employees, plays a crucial role in R&D success, reinforcing the KBV, which 
emphasizes the importance of knowledge and expertise as key drivers of green practice 
implementation. Similarly, the findings about financial resources in R&D success align 
with the RBV, demonstrating that financial stability is more critical for implementing green 
practices than external funding alone. While funding can support innovation, it does not 
guarantee success unless firms have a strong financial foundation to invest in sustainable 
development effectively. Based on these findings, managers and policymakers are 
encouraged to develop internal knowledge ecosystems by promoting regular training, 
cross-functional learning initiatives, and partnerships with external knowledge sources, 
such as green or sustainability consultants. To enhance financial resilience, firms should 
integrate green investment planning into their long-term financial strategies, allocate 
internal budgets for sustainability initiatives, and engage with blended finance mechanisms 
that reduce reliance on short-term external funding. Together, these actions can better 
position firms to implement sustainable practices effectively. 

Since this is a preliminary analysis, future steps will include analyzing which types 
of financial investors organizations seek, the constraints they face in accessing financial 
resources, and the multi-step effect of additional financial resources on other company 
outcome variables. Similarly, to understand the importance of knowledge, the study will 
further investigate which stakeholder group’s knowledge is most crucial for implementing 
green practices and analyze its impact on other outcome variables, such as cost 
management. Additionally, the study will examine regulatory frameworks and their role in 
facilitating or hindering green practice implementation. This paper serves as an initial 
exploration, with further analysis planned to provide a more comprehensive understanding 
of the financial, knowledge-based factors influencing the implementation of green 
practices.  

Although this study provides valuable insights into the role of knowledge and 
financial resources in implementing green practices, the study comes with several 
limitations. First, the research is limited to energy-intensive industries in the UK and 
Germany, which may not reflect the conditions in other regions or industries with different 
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regulatory frameworks, financial structures, or sustainability priorities. Second, the study 
focuses only on knowledge and financial stability, excluding other potential factors such 
as organizational culture, technological capabilities, and stakeholder engagement, which 
may also influence the implementation of green practices. Third, the sample size of 60 
responses may limit the generalizability of the findings, as a larger sample would provide 
more robust results. Fourth, although the calibration followed a systematic logic, the 
results could be sensitive to the threshold choices. Sensitivity analysis will be conducted as 
a future research step, as the current paper presents preliminary findings based on the 
original calibration scheme. Future research could expand the study to other industries and 
countries, incorporate additional contextual and organizational factors, increase the sample 
size, and use longitudinal analysis to track the long-term impact of financial stability and 
knowledge on green practice implementation. Longitudinal studies would be particularly 
valuable for assessing whether financially stable firms adopt green practices earlier and 
achieve stronger long-term sustainability and performance outcomes. Future research 
could also explore how internal financial stability interacts with strategic decision-making 
in the timing of green investments. Additionally, future research should consider mixing 
qualitative methods, such as interviews or case studies, to explore communication flows 
and feedback mechanisms among internal and external stakeholders, offering more 
profound insights into how these interactions influence the success of green practice 
implementation. Despite these limitations, this study provides important insights into the 
fundamental prerequisites for successfully implementing green practices in energy-
intensive industries. 
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of Green Finance and Investment Banks Support in Advancing Sustainable Practices and 
Meeting Green Deal Milestones in Energy Intensive Industries” (IG310024) 
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Appendix 

Survey Questionnaire  

1. Where is your organization located? 

• United Kingdom  

• Germany  

• Another Country  

2. Which industry does your organization belong to? 

• Minning and Quarrying  

• Manufacturing  

• Waste Management and Remediation  

• Transport  

• Utilities (Gas, Water, Electricity) 

• Others  

3. What is the ID of your organization? 

4. Does your organization face financial constraints?  

• Yes 

• No  
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5. Has your organization ever utilized green practices (can choose multiple options)? 

• Green credits  

• Grant for Sustainability Projects  

• •Sustainability Linked loans 

• Green human resource management  

• No 

• Others  

6. How strongly do uncertain returns on investment act as a financial constraint in 

implementing green practices? (0- no impact, 1-Very low impact, 10 very high impact) 

7. How strongly do high upfront costs serve as a financial constraint in implementing green 

practices? (0- no impact , 1-Very low impact, 10 very high impact) 

8. How important are employees in your decision to implement green practices? (0-not at all 

important, 10 – extremely important) 

9. How important are suppliers in your decision to implement green practices? (0-not at all 

important, 10 – extremely important) 

10. How important are customers in your decision to implement green practices? (0-not at all 

important, 10 – extremely important) 

11. How important are managers in your decision to implement green practices? (0-not at all 

important, 10 – extremely important) 

12. How important is the public in your decision to implement green practices? (0-not at all 

important, 10 – extremely important) 

13. How strongly does legal regulatory requirements impact your decision to adopt green 

practices? (0- no impact, 1-very low impact, 10 very high impact) 

14. Is knowledge about green practices among managers important for the implementation 

of these practices? 0-not at all important, 10 – extremely important) 

15. Is knowledge about green practices among employees important for implementation of 

these practices? 0-not at all important, 10 – extremely important) 

16. Is knowledge about green practices among suppliers important for the implementation of 

these practices? 0-not at all important, 10 – extremely important) 

17. Is knowledge about green practices among customers important for the implementation 

of these practices? 0-not at all important, 10 – extremely important) 

18. Is knowledge about green practices in public important for the implementation of these 

practices? 0-not at all important, 10 – extremely important) 

19. How strongly would greater knowledge about green practices increase investments in 

Research & Development in your organization? (0- no impact , 1-Very low impact, 10 

very high impact) 

20. How strongly would knowledge about green practices improve cost management in your 

organization? (0- no impact , 1-Very low impact, 10 very high impact) 

21. How severe were the financial constraints experienced by your organization following the 

implementation of green practices? (0- no impact , 1-Very low impact, 10 very high 

impact) 

22. How strong was the impact of financial constraints on introducing technologies for green 

practices in your organization? 

23. How strongly did the implementation of green practices improve your organizational 

corporate image? (0- no impact , 1-Very low impact, 10 very high impact) 
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24. How strongly did implementing green practices improve the organizational market 

position? (0- no impact , 1-Very low impact, 10 very high impact) 

25. How strongly did knowledge among managers about green practices improve investment 

decisions within your organization? (0- no impact , 1-Very low impact, 10 very high 

impact) 

26. Did you approach for additional funding to alleviate financial constraints? (can choose 

multiple options). 

• Investment Bank  

• Commercial Bank 

• Private investor  

• Government support scheme  

• Venture capital companys  

• Crowdfunding Platforms  

• Angel Investors  

• Microfinance Institutions  

• Others  

• Did not approach 

27. When seeking additional funding for green practices, which constraint did your 

organization face? (can choose multiple options)  

• Lack of standardized definitions and metrics 

• Regulatory uncertanities  

• Investor risk perception  

• Limited investor interest  

• Complex Application process  

• Project Viability Assessment  

• Others  

• None  

28. Did ease of obtaining funding play a role in deciding whether your organization should 

seek additional funding? 

• Yes  

• No 

29. How strongly did additional funding improve your organizational financial situation? (0- 

no impact , 1-Very low impact, 10 very high impact) 

30. How strongly did additional funding improve Research and Development efforts within 

your organization? (0- no impact , 1-Very low impact, 10 very high impact) 

31. If you want to provide any further information please write here. 

32. If you are interested in the results of the survey, please write your email address here 

(optional) 

 


