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Abstract  

Small and medium-sized enterprises (SMEs) represent a critical segment of the 
global economy and are widely acknowledged as the backbone of industrial 
activities, contributing significantly to employment, innovation, and economic 
performance. In Europe alone there are 25 million SMEs contributing to almost 
half of Europe’s GDP while employing 100 million people. Yet, their potential 
for energy efficiency improvements remains largely unexplored due to 
persistent economic and technical barriers. This thesis investigates the global 
financial schemes available to SMEs for implementing energy efficiency 
initiatives within regions such as European Union (EU), Asia, Africa, Middle 
East, etc., with the objective of developing a structured decision-making 
framework to guide energy managers in selecting optimal financial schemes for 
their energy efficiency initiatives. A systematic literature review (SLR) was 
conducted to map and analyze the four main funding options including ‘financial 
schemes’, ‘funding mechanisms’, ‘financial mechanisms’ and ‘type of support’ 
relevant to industrial SMEs. The study covers 50 articles and categorizes 
findings into financial mechanisms such as government policy instruments, 
private financing, and public-private partnerships (PPPs). The analysis 
identified regional context and variation in financing sector, influenced by 
regulatory frameworks, market maturity, and institutional bodies. The 
application of the framework was demonstrated through a German case 
example, to verify its applicability, illustrating a step-by-step approach from 
region identity as step 1 to final selection of optimal financial scheme and 
financial instrument as step 6. The findings highlight the importance of 
searching the optimal financing solution that addresses economic barriers and 
other SME-specific constraints. The study results in offering a conceptualized 
decision-making framework for SMEs energy efficiency financing (EEF) within 
the EU. Future work of the project could focus on empirically testing the 
decision-making framework through pilot projects in EU member states to 
evaluate its applicability and sector-specific adaptability. Later, expanding the 
scope beyond the EU to include emerging economies, along with SME 
interviews and stakeholder workshops, to further strengthen the framework’s 
validity and transferability. 

Keywords:  Energy efficiency, SMEs, financial schemes, energy efficiency 
financing, policy, decision-making framework, energy management.   
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1 Introduction 

1.1 Background 

Small and medium-sized enterprises (SMEs) are widely acknowledged as the key 
drivers of industrial activity globally, contributing significantly to employment, 
innovation, and economic performance (European Commission, 2020). The crucial 
importance of energy efficiency (EE) in SMEs is also recognized worldwide. The IEA 
(International Energy Agency) presented an overview of the significance of SMEs at 
the global level, they estimated that 99% of companies overall are SMEs within an 
economy and also represent 60% of total employment (IEA, 2017). The IEA also 
estimated that the global energy demand of SMEs will be more than 13% of the total 
energy demand globally (74 Exajoules), and if implementation of cost-efficient energy 
efficiency measures are applied, the energy demand within SMEs could be reduced by 
up to 30% (IEA, 2015). The SME sector addresses multiple challenges and barriers 
to energy efficiency and financing due to its “heterogeneity” in terms of  size, 
geographical scale, economic activity, etc., and it is generally regarded as “hard-to-
reach” and “data-poor” (OECD, 2021).  

SMEs are the backbone of the European Union (EU) economy, totaling for 25 million 
enterprises and representing 99% of the total- “they account for more than half of Europe’s 
GDP and play a key role in adding value in every sector of the economy” (European 
Commission, 2020). In EU alone, 100 million people are employed by SMEs, about 
two jobs out of every three jobs, bringing training opportunities across multiple 
regions and sectors. Additionally, they produce more than half of European gross 
domestic product (European Commission, 2020).  

Despite their potential, industrial SMEs often encounter notable challenges and 
barriers while they attempt to invest in energy efficiency initiatives.  These barriers 
typically include financial constraints, limited internal resources, and inadequate 
knowledge of existing support mechanisms (Jalo et al., 2021; OECD, 2021; 
Johansson, 2022). As concerns about climate change and energy security grows, 
improving how SMEs use energy has become more important. This is especially true 
for businesses that use a lot of energy such as manufacturing sector, transports and 
logistics sector, etc., (Fouiteh et al., 2024; Herce, Biele, et al., 2024). Policymakers 
and organizations now see EE in SMEs as a key priority (Durst and Gerstlberger, 
2021). This study is driven by the increasing urgency to understand and enhance 
utilization of financial schemes that can empower industrial SMEs to actively engage 
in the EE transition. The study also contribute towards European Commission’s ‘SME 
strategy for sustainable and digital Europe’ by providing framework, to overcome one 
of the three action pillars “Improving access to financing.” (European Commission, 2020).  
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SMEs hold significant unexplored opportunities for improving EE. However, various 
technical and economic barriers continue to hinder the realization of this potential and 
limit their participation in the energy services market (Hrovatin et al., 2021; OECD, 
2021). To overcome such barrier, a variety of financial schemes and support 
strategies, combining both technical expertise and financial assistance are provided. 
Such financial schemes include a variety of funding mechanisms as- subsidies, loans, 
grants, tax incentives, energy performance contracting, and combination of funding 
mechanisms called as blended finance options that are available across different 
national and regional contexts. However, their accessibility to SMEs is uneven and 
context-dependent (Anzboeck and Couzinet, 2014; Manning, 2023).  Furthermore, 
SMEs often lack clear guidance on how to assess or utilize these financial schemes 
effectively, with many schemes either underused or not tailored to their specific 
operational realities.  

1.2 Literature review 

The financial schemes for SMEs in the industrial sector play a crucial role in advancing 
EE and sustainability initiatives. SMEs contribute significantly to global industrial 
output but often struggle to access financial support for EE improvements due to 
multiple barriers (Thollander and Dotzauer, 2010). These barriers include, lack of 
standardized procedures, lack of clear information, and high perceived risks inhibiting 
capital mobilization (Kleanthis et al., 2022). Government-backed grant programs 
provide direct financial assistance to SMEs in reducing their capital burden of energy 
efficiency investments, such as the EU’s Project Horizon and the programs by the US 
Department of Energy’s Industrial Assessment Centers (Durst and Gerstlberger, 
2021; EU Horizon, 2025).  

In a literature study, author broadly categorized the financial mechanisms into four 
main-categories such as equity investment, policy-based practices, debt financing and 
public-private partnerships (PPP).  Depending on their function, different financing 
options support EE in various ways. For instance, equity instruments private equity 
often back innovative firms developing energy-efficient technologies. Debt tools such 
as green bonds and project finance are commonly used for industrial upgrades and 
efficient infrastructure. Policy-based practices including tax credits, loan guarantees, 
etc., can offer direct incentives for energy efficiency investment (Manning, 2023). 
Therefore, governments and international institutions across the globe have 
developed a range of financial schemes to support SMEs in adopting energy-efficient 
practices. These financial schemes constitute of systematic frameworks comprising 
organized protocols and structured mechanisms established for the distribution, 
allocation, and management of financial resources (European Urban Initiative, 2023).  
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Financial schemes operate within defined parameters, guided by specific regulatory 
frameworks, strategic objectives, and procedural methodologies that are frequently 
implemented through competitive selection processes or formalized administrative 
procedures. Such schemes are strategically deployed to accomplish designated 
financial objectives or policy outcomes through the provision of targeted funding 
mechanisms (European Urban Initiative, 2023). These schemes primarily aim to 
promote environmental sustainability, particularly through energy-related initiatives 
(Manning, 2023). 

A study provided a structured typology and empirical review of SME-focused energy 
efficiency policies while identifying three main types: prescriptive policies (e.g., 
mandatory audits), economic policies (e.g., funding mechanisms: subsidies and tax 
relief), and supportive policies (e.g., technical training). Their global review of 64 
policies across 21 countries revealed that economic policies were the most commonly 
adopted, followed by supportive and prescriptive policies. Prescriptive policies 
included mandatory audits and efficiency standards; economic policies encompassed 
of various funding mechanisms including subsidies, grants, tax relief, and green loans; 
and supportive policies involved energy audits, training, and advisory services. The 
study found that combinations of economic and supportive instruments tend to be 
more effective than single-policy approaches especially when targeting SMEs with 
limited technical and financial capacity. Therefore, many different financial schemes 
are available across globe that can support SMEs with economic and supportive 
instruments for achieving their EE needs. Such as in Europe, examples include the 
Italian White Certificate scheme and Austria’s support for on-site audits, Germany 
and Denmark offer state-funded consultancy and audit programs, while France and 
Portugal utilize credit guarantees and tax deductions. Asian countries, such as Japan 
and South Korea, emphasize financial subsidies and investment-based incentives. Latin 
American and African countries are increasingly adopting blended finance 
mechanisms and partnerships with international development institutions. A key 
insight from the study is the importance of tailoring schemes to the specific challenges 
of SMEs, such as low energy awareness, limited investment readiness, and high 
perceived risk. Furthermore, the integration of energy efficiency policies into broader 
national strategies such as climate action plans or innovation frameworks was found 
to enhance coherence and long-term impact (Herce, Martini, et al., 2024).  
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The literature review revealed that financial mechanisms are often fragmented, poorly 
communicated, or misaligned with SME-specific needs, creating difficulties in 
translating technical opportunities into real investments (Kleanthis et al., 2022; 
Sufang, 2023). SMEs in poorest areas of EU have difficulty accessing funds, which 
hampers their adoption of sustainable business practices. Also, EU structural funds 
tend to be more accessible to larger firms, while SME are often “sidelined” due to their 
limited financial history, and lack of regulatory compliance resulting in scenario 
where financial mechanisms are not adopted to the needs of SMEs (Kleanthis et al., 
2022). While research acknowledges the importance of financial mechanisms and 
schemes, there is still a lack of systematic categorization that links these financial 
mechanisms and schemes to contextual factors such as policy environments, local 
contexts, management cultures, risk perceptions, and institutional maturity (Fouiteh 
et al., 2024). Such reasons create a knowledge gap; without a structured framework 
to classify and compare funding options. SMEs and policymakers thus struggle to 
identify which financial mechanisms and schemes are most effective under different 
regional and sectoral conditions. Addressing this gap through categorization not only 
clarifies SME financing but also enhances accessibility, reduces decision-making 
complexity, and ultimately increases the uptake of energy efficiency measures (EEM) 
by SMEs. 

Existing studies point out, financial mechanisms relevant to SMEs energy efficiency 
financing (EEF) can be broadly grouped into three categories: (1) government policy 
instruments/public financing, which include funding mechanisms as grants, subsidies, 
tax incentives, concessional loans, and government-backed guarantees; (2) private 
financing, which include funding mechanisms such as commercial loans, venture 
capital, corporate investment, crowdfunding, or green bonds; and (3) public-private 
partnerships (PPPs), which combine public risk-mitigation and private sector 
efficiency through mechanisms like co-financing programs (Durst and Gerstlberger, 
2021; Kraemer-Eis et al., 2023). These categories provide a conceptual foundation 
for analyzing the funding mechanisms discussed later in the results section and serve 
as an interpretive lens to better understand regional variations in SME financing 
ecosystems. 
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1.3 Aims 

The objective of this study is to systematically explore and compare financial schemes 
that support EE in industrial SMEs across selected countries both in EU and global 
context. In doing so, it seeks to categorize and propose a conceptualized decision-
making framework that can benefit both SMEs and policymakers by providing a clear, 
research-backed decision flow, to facilitate the selection of optimal funding 
mechanisms.  

The main research questions addressed in this study include: 

a) What are the key financial schemes available in EU and globally to support 
industrial SMEs in EE and sustainability? 

b) How can these financial schemes be structured into a decision-making 
framework that helps SMEs and policymakers assess and choose the most 
effective financial mechanisms for their EE initiatives? 

The aim of the master thesis study is to synthesize global best practices and insights 
into a practical, flexible framework that aligns with the goals of the EU-funded 
Energy4Supply (E4S) project at University of Gävle, which focuses on driving 
sustainability through SME supplier networks in the manufacturing sector 
(Energy4Supply, 2025). 

1.3.1 Delimitations:  

The scope of the thesis study is limited to the EU context, with the decision-making 
framework tailored to the policy environments, funding mechanisms, and 
institutional bodies specific to EU member states. SMEs globally face comparable 
barriers and opportunities in EEF; therefore, the study attempts to gather knowledge 
and provide findings from a global point of view considering factors such as regional 
variations, differing regulatory/government regimes, market maturity, and cultural 
factors influencing investment behavior within region, but it does not attempt to test 
the decision-making framework for other regions and countries.	The focus on the EU 
can be further justified by the fact that the majority of countries outside the EU 
represented in the analyzed studies were covered by only a single article. This makes 
it difficult to generalize findings at the country level, and even more so at the global 
scale. Narrowing the scope therefore ensures greater reliability and contextual 
precision when drawing conclusions.	
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1.4 Approach 

This study adopts a qualitative research design with elements of comparative analysis 
and framework development. This study presents a systematic literature review 
(SLR) of financial schemes while analyzing the main financials mechanisms for EEF 
specifically designed for SMEs. Considering the relevance of SMEs and the challenges 
in fully exploiting their energy efficiency potential, the outlining of available scientific 
literature on the topic provides an up-to-date review that is both useful and timely. 
This enables the identification of key concepts and highlights possible gaps in current 
research. SLR was conducted to identify and categorize financial schemes that support 
industrial SMEs in implementing EEM. These were categorized based on type, source 
(public/private), geographic region, and SME applicability collectively calling it 
financial mechanisms. Sources included peer-reviewed academic articles, policy 
documents, and institutional reports. This is clearly presented in the Method section.  

This study is structured as follows: Introduction (Section 1), Section 2 presents the 
method adopted. Section 3 is devoted to results found in the SLR, including 
descriptive analysis (Section 3.1), Funding options were later categorized to get 
understanding of how different financial schemes are related to financial mechanisms 
(Section 3.2). Later, decision drivers were discovered that assisted in formation of 
decision-making framework (Section 3.3). In Section 3.4 conceptualization of 
decision-making framework was carried out. Section 4 presents discussion part of the 
master thesis study summarizing the main findings of this SLR.  Finally, Section 5 
presents conclusion for the thesis work with inclusion of study results (Section 5.1), 
outlook (Section 5.2), and perspective (Section 5.3). 
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2 Method 

During the master thesis, a SLR was conducted. The aim of this SLR was to locate 
and structure relevant existing studies based on previously formulated research 
questions, to evaluate and summarize their respective contributions and report the 
findings in sophisticated conclusions with regard to further academic research and 
managerial practice that can be drawn to the current scope of the master thesis report.  
As the motive and research questions of the master thesis have already been discussed 
in the ‘introduction’ section, the remainder of the ‘method’ section will be used to 
focus on how the SLR was conducted. The section will describe in detail about the 
search strategy, selection criteria of the articles and synthesis criteria derived in the 
master thesis report. The method used in the SLR is inspired from the study (Schulze 
et al., 2015). 

2.1 Data Identification 

The search strategy involved searching and collection of relevant peer-reviewed 
scientific articles. The literature review was conducted through a systematic search 
strategy of academic databases, policy reports, and industry publications that were 
searched on online databases. The data collection started by utilizing these online 
databases to identify all articles published under the topic of ‘energy management’, 
‘energy efficiency’, ‘energy efficiency financing’ and ‘SME financing’ between 2020 
and 2025. The year 2020 was chosen as a starting point for this master thesis, as the 
motive was to analyze the recent policies and schemes available for SME financing. 
The year 2020 is particularly important, as it marked the outbreak of the COVID-19 
pandemic, which severely affected the economies of many nations (Weltbankgruppe, 
2022). This led to a significant decline in SME growth, with some businesses even 
facing bankruptcy (Kaya, 2022).  

The major sources of information utilized to identify the articles eligible for this SLR 
were online databases: ‘Discovery EBSCO’, ‘Web of Science’, and ‘Scopus’, which 
identified relevant academic articles published in the required domains. After 
identification of relevant databases, keywords and search terms were analyzed to 
produce relevant search strings, which later led to a data screening process. After 
testing multiple combinations of search terms, the final search strings consisted of the 
following: 
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Search string 1: "energy efficiency" AND sme* AND ("small and medium enterprises") AND 
(“small and medium sized enterprises” OR “smes” OR “small and medium-sized business” OR 
“small-scale enterprise” OR “small business”)  

 

Search string 2: "energy efficiency" AND “financial scheme*” OR "support program” AND 
sme* AND ("small and medium enterprises") AND (“small and medium sized enterprises” OR 
“smes” OR “small and medium-sized business” OR “small-scale enterprise” OR “small business”)  

 

Search string 3: "energy efficiency" AND “policy*”AND “financial mechanisms” AND 
"financial support"  AND "funding" AND "incentive" AND "subsidy" AND "grant" OR "loan 
program" AND "tax reduction"  AND “green finance*” OR "sustainable finance” AND sme* 
AND ("small and medium enterprises") AND (“small and medium sized enterprises” OR “smes” 
OR “small and medium-sized business” OR “small-scale enterprise” OR “small business”)  

 

 

2.2 Data Screening  

Literatures were screened for relevance based on credibility, and direct applicability 
to SME financing for EE or EEF.   After the screening, a PRISMA diagram was 
established to provide a clear understanding of the screening process as depicted in 
Figure 1. For the screening, three databases Discovery EBSCO (metadata), Web of 
Science, and Scopus were used and accessed through the University of Gävle library. 
The data screening process and ideation of PRISMA diagram was inspired from the 
study (Herce, Martini, et al., 2024) 

These search terms contributed to three strings that lay the foundation for the 
literature review work. The strings produced 206, 61, and 25 results, respectively, 
for peer-reviewed articles up to the year 2025, summing up to 292 articles.  These 
results were subsequently refined using various search filters, such as subject area, and 
year duration (2020-2025), to exclude unrelated research articles. The screening 
process narrowed the results down to 53, 45, and 23 articles respectively. After 
further refining that involved removal of duplicate articles, English language articles 
only, title and abstract analysis. The number of articles were reduced to 42, 18, and 
10. The full articles obtained through the three string searches were merged and 
analyzed individually (70 articles).  
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After studying the screened articles, it was concluded that not all articles include or 
mention relevant financial schemes and were found to be outside the current scope.  
In addition, a “backward snowball” analysis was also carried out to add more relevant 
articles for the master thesis. In total 11 articles were added into the master thesis 
study, out of which 10 were articles that provided relevant data in understanding the 
critical topics such as EE and SME financing and its importance, that also laid the 
foundation of the study. Finally, a record of total 50 articles presented relevant 
information about the main topics of the master thesis.  

 

Figure 1: Overview of bibliography search and data analysis using PRISMA Diagram 
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The criteria for determining which peer-reviewed study were considered from the 
scientific literature are outlined in Table 1. The table showcases the general criteria 
for inclusion and exclusion of articles, based on English-language, full-text 
availability, subject areas, date of publication, and company sized. The decision on the 
relevance regarding the content of the article was particularly essential during the SLR 
process.  

Table 1. Selection criteria of systematic review 

Criterion Inclusion Exclusion 

Publication 
type 

Peer-reviewed academic 
journal 

Any other publication type (e.g. books, 
contributions to edited volumes, 
conference papers, periodicals, working 
papers) 

Language English Any other language 

Availability Available online as full 
text 

Not available online as full text 
 

Research 
discipline 

EE, SME finance, 
Sustainable finance, 
Energy management 

Any other research discipline 

Time period Mainly 2020 to April 
2025 for data about 
financial schemes 
 

Articles with mention of financial schemes 
that expired before 2020  

Company size Micro SMEs, SMEs Large firms, MNCs, etc 
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2.3 Data Analysis 

After identifying and finalizing the 50 relevant articles, a data extraction form was 
constructed, and data was extracted into a Microsoft Excel worksheet. Articles were 
sorted and structured according to their bibliographic characteristics of the source, 
the type of study, financial schemes mentioned, the type of financial mechanisms, the 
funding mechanisms, and contextual dimensions like geographical focus of study, 
company/SME size and Industry focus (see the complete list of articles in the 
Appendix A). Each of these focused categories mentioned in the Appendix A were 
further developed in the descriptive analysis of the ‘result’ section.  

In order to synthesize the evidence base of the articles reviewed, the articles were 
fully read and studied using an inductive approach to analyze the studies. Various 
financial schemes were found and later studied during the thesis work. Meanwhile, 
constant comparison techniques were also applied to identify important concepts and 
themes within the literature. The individual articles were coded for content and then 
analyzed in relation to one another. It enabled author to detect high-order themes 
within the literature. Finally, all the gathered similar themes are structured into an 
overarching dimension that make up the basis of an emergent decision-making 
framework. Throughout the data analysis various financial schemes were found in the 
research articles. Each of these financial schemes were analyzed individually and it was 
discovered that each financial scheme has a particular funding mechanisms associated 
with it. Later analysis determined, these multiple funding mechanisms contributed to 
a type of financial mechanisms. Therefore, the final data is categorized into these 
financial mechanisms as government policy instruments/ public financing, private 
financing, and PPP as illustrated in Figure 2, which also forms the basis of the 
following result section.  
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Figure 2: Structuring the content of the reviewed articles 
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3 Results 

3.1 Descriptive analysis  

3.1.1 Journal and Year of Publication 

It was analyzed during the systematic literature review that the previously identified 
body of literature bibliography and documented literature were disjointed and widely 
distributed. Table 2 displays the evolutionary development in this field. Since the 
considered publication duration was limited to last five years (2020-2025), the 
publications shown in the table prior to the year 2020 are the articles that added 
through the “snowball approach.” Out of the 50 selected articles, most number of 
publications were made in the years (2022-2024). Between 2021 and 2025, research 
in the area of energy efficiency, energy economics and policy gained momentum, with 
37 articles published. Within the analyzed time period, most articles were published 
in the year 2023 and 2024 (9 articles each), which illustrates the current relevance of 
the topic and potential growth for number of publications for the current year (2025). 
Throughout the screening, majority of the articles appeared in the Sustainability 
Journal (6 articles) (Papapostolou et al., 2019; Seo and Cho, 2020; Millán et al., 2022; 
Cheng, Tang and Cheng, 2024; Herce, Martini, et al., 2024; Sarabdeen et al., 2025), 
followed by Journal of Cleaner Production (4 articles) (Schulze et al., 2015; Trianni, 
Cagno and Neri, 2017; Cagno et al., 2019; Fouiteh et al., 2024).  

Table 2. Summary of relevant articles by source and year 

Journal 2012 2014 2015 2016 2017 2019 2020 2021 2022 2023 2024 2025 Sum 

Annals of the 
Constantin 
Brâncuşi 
University - - - - 

 
- - - 1 - - - 1 

Applied Energy - 1 - - - - - - - - - - 1 

Business 
Models for the 
Circular 
Economy 
(Book Chapter) - - - - - - - - 1 - - - 1 

Business 
Strategy and 
the 
Environment - - - - - - - 1 - - - - 1 
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Clean 
Technologies 
and 
Environmental 
Policy - - - - - - - - - - 1 - 1 

Cogent 
Business & 
Management - - - - - - - - - - 1 - 1 

Cogent 
Economics & 
Finance - - - - - - - - - - 1 - 1 

E3S Web of 
Conferences - - - - - - - - - 1 - - 1 

EIF Cultural 
and Creative 
Sector 
Financing 
Guide - - - - - - - - - 1 - - 1 

EIF Working 
Paper - - - - - - - - - 1 - - 1 

Energies - - - - - - - - - - - 1 1 

Energy 1 - - - - - - - - - - - 1 

Energy 
Economics - - - - - - - - - - 1 - 1 

Energy 
Efficiency - - - - - - - - - 1 - - 1 

Energy Policy - - - - - - 1 - - - - - 1 

Energy 
Procedia - - 1 - - - - - - - - - 1 

Energy Reports - - - - - - - - 1 - - - 1 

Enterprise 
Development 
and 
Microfinance - 1 - - - - - - - - - - 1 
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Environmental 
Science and 
Policy - - - - - - - - 1 - - - 1 

Environmental 
Sciences 
Proceedings - - - - - - - 1 - - - - 1 

ICUE 
Conference - - - - - - - - - - 1 - 1 

Intereconomics - - - - - - - - - 1 - - 1 

International 
Journal of 
Energy 
Economics and 
Policy - - - - - - 1 - - - - - 1 

International 
Journal of 
Energy Sector 
Management - - - - - - - 1 - - - - 1 

International 
Review of 
Financial 
Analysis - - - - - - - - - - 1 - 1 

Journal of 
Cleaner 
Production - - - 1 1 1 - - - - 1 - 4 

Journal of 
Distribution 
Science - - - - - - - - 1 - - - 1 

Journal of 
Enterprising 
Communities - - - - - - 1 - - - - - 1 

Journal of Risk 
and Financial 
Management - - - - - - - 1 - - - - 1 

Journal of 
Sustainable 

- - - - - - - - - 1 - - 1 
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Finance & 
Investment 

Materials 
Today: 
Proceedings - - - - - - - - 1 - - - 1 

Matériaux & 
Techniques - - - - - - 1 - - - - - 1 

OECD 
Publishing - - - - -- - - - - 1 - - 1 

OECD STI 
Working 
Papers - - - - - - - - - - - 1 1 

Polish Journal 
of 
Environmental 
Studies - - - - - - - - - - - 1 1 

Renewable 
Energy - - - - - - - - - 1 - - 1 

Renewable and 
Sustainable 
Energy 
Reviews - - - - - - - 1 - - - - 1 

Resources 
Policy - - - - - - - - - 1 - - 1 

Resources, 
Environment 
and 
Sustainability - - - - - - - - 1 - - - 1 

Sustainability - - - - - 1 1 - 1 - 2 1 6 

Technological 
Forecasting & 
Social Change - - - - - - - - - - - 1 1 

Virtual 
Economics - - - - - - - 1 - - - - 1 

Sum 1 2 1 1 1 2 5 6 8 9 9 5 50 

 



 

 
17 

3.1.2 Study Methodologies 

As Figure 3 shows, the preferred methodology within the analyzed studies were 
qualitative, quantitative, mixed-method studies, scoping review, systematic review, 
and case study. The largest proportion of study was occupied by quantitative research 
(19 articles). Quantitative research included studies on statistical modelling (Herce, 
Biele, et al., 2024), multi-regression (Wang, Elahi and Amar, 2025), latent growth 
modeling studies (Seo and Cho, 2020), descriptive statistics and chi-square test 
(Risteska Jankuloska et al., 2022) , real-options modeling (Zhou, Yang and Jia, 2023), 
simulation, ANOVA (Analysis of variance) correlation (Cheng, Tang and Cheng, 
2024), exploratory survey with SWOT (Strength, Weakness, Opportunities Threats) 
analysis and PESTEL (Political, Economical, Social, Technological, Environmental, 
Legal) analyses (Parekh et al., 2022), thematic analysis structed interviews (Ekpedeme 
James, Obindah and Eseoghene, 2024), stakeholder interviews (Suroso et al., 2022), 
etc. The second largest proportion of study i.e. qualitative research (18 articles) had 
studies including systematic desk research (Karakosta, Corovessi and Vryzidis, 2025), 
conceptual analysis (Greitens, 2023), comparative scenario-based analysis 
(Papapostolou et al., 2019), policy analysis (Herce, Martini, et al., 2024), empirical 
context, etc. The third largest proportion was occupied by mix-method research (8 
articles) that involved multiple type of study methods to derive a concrete conclusion, 
it combined qualitative, quantitative and case studies (Millán et al., 2022; Agrawal et 
al., 2023; Kraemer-Eis et al., 2023; Fouiteh et al., 2024; Kato, 2024; Kato, Chiloane-
Tsoka and Mugambe, 2024; OECD, 2024; Karakosta, Corovessi and Vryzidis, 2025). 
Later on, systematic review (3 articles) (Schulze et al., 2015; Negri et al., 2021; 
Koutsandreas et al., 2022), scoping review (1 articles) (Herce, Martini, et al., 2024), 
and case studies (1 articles) (Mexis et al., 2021) were also investigated. Investigating 
these different sets and types of research played a significant role in understanding the 
scope of research questions.  

 

 

Figure 3: Study methodologies (number of articles; n = 50) 
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3.1.3 Geographical Focus 

Figure 4 illustrates the geographical distribution of the studies included in the 
systematic review. The distribution depicts the global interest in the topic even 
though the majority of research had a mixed-country focus on developed economies. 
Most of the articles were focused on EU countries, followed by OECD countries, 
Asian countries, African countries and finally Middle Eastern countries, covering a 
total of 38 countries worldwide. Various studies involved a cluster of data from 
multiple countries that were related to more than one function such economy, cross-
country case studies, surveys across continents.  

The results from these research studies were grouped under ‘Global’ data (7 articles). 
Similarly, literature on multiple EU countries that extends its research beyond 
borders was grouped under the European Union (11 articles). Alternatively, there 
were separate literature on county-specific research, out of which major proportion 
in literature was occupied by studies on EU countries such as Sweden (2 articles) (Jalo 
et al., 2021), Switzerland (1 article) (Fouiteh et al., 2024), Germany (1 articles) 
(Greitens, 2023), United Kingdom (1 article) (Chen, Calabrese and Cowling, 2024) 
followed by Asian countries including China (4 articles) (Zhou, Yang and Jia, 2023; 
Wang et al., 2024; Pan and Lin, 2025; Wang, Elahi and Amar, 2025), India (3 articles) 
(Alagpuria, 2021; Naik and Bagodi, 2021; Parekh et al., 2022), South Korea (2 
articles) (Seo and Cho, 2020; PARK and CHANG, 2022), Taiwan (1 articles) (Cheng, 
Tang and Cheng, 2024), and Indonesia (1 article) (Akil et al., 2020).  

Next proportion of the analyzed studies included African countries mentioning 
Uganda (1 article) (Sendawula et al., 2020), Nigeria (1 article) (Ekpedeme James, 
Obindah and Eseoghene, 2024), Rwanda, South Africa, Kenya (combined in 2 
articles). Last proportion included studies mentioning Middle East and North Africa 
(MENA) region including Morocco (Boutbhirt and Adaskou, 2023), Saudi Arabia 
(Sarabdeen et al., 2025) and Lebanon (Nasrallah and El Khoury, 2022) (1 article 
each). A significant proportion of the analyzed literature studies did not specify any 
geographical focus (7 articles) (Trianni and Cagno, 2012; Cagno et al., 2013, 2019; 
Trianni, Cagno and De Donatis, 2014; Trianni, Cagno and Neri, 2017; Negri et al., 
2021; Koutsandreas et al., 2022). Those studies exclusively followed a general 
conceptual design or in various studies representing mix-method design. 
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Figure 4: Geographical focus of studies (number of articles; n = 50) 
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3.1.4 Company Size Focus 

Figure 5 depicts the company/SME size distribution of the analyzed studies. The 
largest proportion of the analyzed studies were carried out on SMEs (33 articles), 
followed by two equal proportion of the analyzed studies; one that did not specify any 
company size at all (6 articles) (Papapostolou et al., 2019; Negri et al., 2021; 
Koutsandreas et al., 2022; Millán et al., 2022; Suroso et al., 2022; Wang et al., 2023) 
and another mentioned diverse company sizes (Cagno et al., 2019; Nasrallah and El 
Khoury, 2022; Zhou, Yang and Jia, 2023; Fouiteh et al., 2024; Wang et al., 2024; 
Pan and Lin, 2025) (6 articles) as the study methodology: chose quantitative study 
design that included diverse size of company under a specific industry sector. In some 
studies, these followed a general conceptual/theoretical design or qualitative method 
design. Analyzed studies also included studies which focused on Micro SMEs (Declich, 
Quinti and Signore, 2020; Durst and Gerstlberger, 2021; Risteska Jankuloska et al., 
2022; Kraemer-Eis et al., 2023; OECD, 2024) (5 articles) that followed a mixed 
method design.  

 

 

Figure 5: Company size focus of analyzed studies (number of articles; n = 50) 
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3.1.5 Industry Sector Focus 

Figure 6 demonstrate the industry sector distribution of the analyzed studies. The 
largest proportion was represented by mixed-industrial studies out of all analyzed 
studies. The mixed-industrial studies included a wide range of different industry 
sectors (32 articles) E.g. (Seo and Cho, 2020; Nasrallah and El Khoury, 2022; 
Risteska Jankuloska et al., 2022; Boutbhirt and Adaskou, 2023; Kato, Chiloane-Tsoka 
and Mugambe, 2024; Pan and Lin, 2025; Sarabdeen et al., 2025; Wang, Elahi and 
Amar, 2025).  

Single sector studies were also found, and they mainly focused on manufacturing 
industry (7 articles) (Akil et al., 2020; Sendawula et al., 2020; Naik and Bagodi, 2021; 
Ekpedeme James, Obindah and Eseoghene, 2024), the energy industry (4 articles) 
(Papapostolou et al., 2019; Suroso et al., 2022), metal industry (2 articles) (Zhou, 
Yang and Jia, 2023; Cheng, Tang and Cheng, 2024), supply chain and logistics 
industry (1 article) (Negri et al., 2021), chemical industry (1 article) (Parekh et al., 
2022), automotive industry (1 article) (Millán et al., 2022), and construction industry 
(1 articles) (Kato, Chiloane-Tsoka and Mugambe, 2024). These single-sector studies 
also represented some of the high-energy intensive sectors, where a potential for 
reduction in energy use as well as related energy costs was inspected. 

 

 

Figure 6: Industry Sector focus of analyzed studies (number of articles; n = 50) 
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3.2 Funding Options  

Figure 7 showcases the funding options identified from the analyzed studies and their 
collective role as support pillar in underpinning EEF for SMEs. These areas were 
formulated based on previously developed overarching content-related categories. 
Throughout the research process, commonalities among the studies were observed, 
revealing that four funding options significantly influence the selection of appropriate 
funding plan for SMEs. As presented in Appendix A, each article contributes to one 
or more of these four funding options, collectively supporting the research questions 
of this thesis. In the later sections, each funding options are examined in detail to 
identify the important criteria that assist SMEs in choosing the most suitable financial 
scheme for their specific needs. 

 

 

Figure 7: Funding options identified from the analyzed studies 
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3.2.1 Type of support 

The type of support offered through a financial scheme plays a critical role in enabling 
SMEs to undertake EE initiatives. Based on the analyzed studies, support mechanisms 
can be classified into three categories: direct, indirect, and mixed. Figure 8 illustrates 
the distribution of the type of support mechanism for SME from the analyzed studies.  

 

 

Figure 8: Type of Support identified from the analyzed studies (number of articles; n = 50) 
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sustainability transitions that would otherwise remain economically unviable. Such 
types of financial assistance may include government grants and subsidies, such as 
‘Horizon EU’ (EU Horizon, 2025), which offer targeted financial support under 
various objectives, including innovation in clean energy technologies, digitalization 
for sustainability, and low-carbon industrial transformation. Fiscal incentives, such as 
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(Ahmadov, Gerstlberger and Prause, 2022).  
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In addition to public funding, private financing options are available through banks 
and venture capitalists (VC) (Wang, Elahi and Amar, 2025), including instruments 
like private equity, crowdfunding, and angel investments (ref financial innovation of 
small medium in Morocco). Support may also come through PPPs, which involve 
collaboration between public and private financial mechanisms. Direct support for 
green financing initiatives is another growing area. Several specialized schemes are 
designed to provide direct assistance to SMEs. Examples include the Energy Savings 
Opportunity Scheme (ESOS), the Renewable Heat Incentive (RHI), and the 
Enhanced Capital Allowance in the UK (Chen, Calabrese and Cowling, 2024). At the 
EU level, programs such as the European Regional Development Fund (ERDF), the 
Clean Growth Strategy, and the Climate Change Levy offer substantial direct support 
(Fawcett and Hampton, 2020). Furthermore, microfinance programs and the 
European Investment Fund (EIF) equity instrument offer targeted guarantees and 
funding tailored to SMEs (Kraemer-Eis et al., 2023). These may include government-
backed loans, sustainability-linked credit lines, credit guarantees, factoring, direct 
leasing support (PARK and CHANG, 2022)., national grant schemes, and other 
mechanisms that provide immediate monetary resources for the implementation of 
energy efficiency measures.  

Indirect support encompasses non-financial assistance, including energy audits, 
training programs, technical consultancy, policy development, awareness campaigns, 
etc. Throughout the literature study second largest proportion was occupied by 
studies including indirect support mechanism (15 articles) (Johansson, 2022; Agrawal 
et al., 2023).  These forms of support aim to build internal capacity and reduce 
informational or technical barriers. For example, in EU member states, several 
schemes such as ‘Horizon EU’ support SMEs and organizations by providing energy 
audits, energy efficiency management support, stakeholder engagement, policy 
scheme development, funding awareness, and capacity-building activities (OECD, 
2024; EU Horizon, 2025). Energy efficiency policies also play a significant role in 
offering indirect support to SMEs (Herce, Martini, et al., 2024). One such example 
of an indirect support in capacity-building measure is the Energy Star framework in 
the United States (ENERGY STAR, 2025), which provides standardized 
methodologies and tools to support energy efficiency initiatives. Similarly, Italy has 
developed national guidelines for conducting energy audits, serving as a foundational 
resource for organizations aiming to improve their energy performance. Italy has also 
undertaken targeted information campaigns to raise awareness about the benefits of 
energy audits, particularly among SMEs. In one such initiative, the national energy 
agency collaborated with business associations to deliver tailored guidance and 
technical support to enterprises (Agrawal et al., 2023).  
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In some cases, financial schemes adopt a mixed approach, integrating both direct and 
indirect forms of support. Throughout the SLR another proportion was occupied by 
studies including mixed support mechanisms (8 articles) (Sendawula et al., 2020; 
Parekh et al., 2022; Suroso et al., 2022; Cheng, Tang and Cheng, 2024).  Such a 
comprehensive strategy is particularly effective, as it combines access to financial 
resources with the technical and strategic guidance necessary for the successful 
deployment of energy efficiency interventions within SMEs. Other examples of such 
type of support mechanisms are ‘Development facility of the green micro, small and 
medium enterprises Initiative in Central America’ that aims to reduce carbon 
emission in central America region by ensuring support. This support is both in terms 
of direct support (financial) and indirect support (non-financial services) to increase 
renewable power generation and EEM in SMEs (Green MSMEs lnitiative, 2024). 
Another example is “Eco-business Fund for SME development” also in Central 
America to promote consumption practices that can contribute to biodiversity 
conservation, sustainable usage of natural resources and climate change mitigation. 
For such purposes, financial support and technical assistance are provided to SMEs 
(eco.business Fund, 2025). 

3.2.2 Financial schemes 

Table 3 represents a comprehensive overview of financial schemes available across 
various countries. This review is intended to support researchers, energy managers, 
policymakers and SME owners in understanding the range of financial schemes that 
can be leveraged to meet their specific needs in the context of energy efficiency. The 
data compiled in the table is based on financial schemes identified in the analyzed 
studies. However, it is important to note that numerous other schemes exist beyond 
the scope of this review and have not been included in the current analysis. 

Table 3. A comprehensive overview of financial schemes available across various countries. These financial 
schemes are limited to analyzed studies included in the systematic review. 

Financial Scheme Country Type of 
Support 

Financial 
Mechanisms 

Funding 
Mechanisms 

Baltic States Fiscal 
Incentives 
(Ahmadov, 
Gerstlberger and 
Prause, 2022) 

Estonia, 
Latvia, 
Lituania,  

Direct Government 
Policy 
Instruments 

Fiscal Incentives 

Tax credits policies 
for R&D (Durst and 
Gerstlberger, 2021) 

Global Direct Government 
Policy 
Instruments 

Fiscal Incentives 
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Green technology 
business 
development 
program 
(Ahmadov, 
Gerstlberger and 
Prause, 2022) 

Estonia Direct Government 
Policy 
Instruments 

Fiscal Incentives 

France’s Crédit 
d’Impôt Recherche 
(Crédit d’impôt 
recherche, 2024)  

France Direct Government 
Policy 
Instruments 

Fiscal Incentives 

Green credit policy 
(Pan and Lin, 2025) 

China Direct Government 
Policy 
Instruments 

Fiscal Incentives 

Carbon Emission 
Trading System 
(ETS) (Zhou, Yang 
and Jia, 2023) 

China, 
European 
Union 

Direct Government 
Policy 
Instruments 

Fiscal Incentives 

Tax Cuts/reduction 
(Zhou, Yang and 
Jia, 2023) 

Global Mixed Government 
Policy 
Instruments 

Fiscal Incentives 

Energy Savings 
Opportunity 
Scheme (ESOS) 
(Chen, Calabrese 
and Cowling, 2024) 

United 
Kingdom 

Indirect Government 
Policy 
Instruments 

Fiscal Incentives 

Renewable Heat 
Incentive (RHI) 
(Chen, Calabrese 
and Cowling, 2024) 

United 
Kingdom 

Direct Government 
Policy 
Instruments 

Fiscal Incentives 

Enhanced Capital 
Allowances (Chen, 
Calabrese and 
Cowling, 2024) 

United 
Kingdom 

Direct Government 
Policy 
Instruments 

Fiscal Incentives 

Climate Change 
Levy (UK, 2025) 

United 
Kingdom 

Indirect Government 
Policy 
Instruments 

Fiscal Incentives 
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Innovation voucher 
(Durst and 
Gerstlberger, 2021) 

United 
Kingdom, 
European 
Union 

Direct Government 
Policy 
Instruments 

Grants & 
Subsidies 

INNOVEAS 
(Declich, Quinti 
and Signore, 2020) 

European 
Union 

Indirect Government 
Policy 
Instruments 

Grants & 
Subsidies 

EU Horizon grant 
(EU Horizon, 
2025) 

European 
Union 

Mixed Government 
Policy 
Instruments 

Grants & 
Subsidies 

EIC Accelerator 
grant (EIC, 2025) 

European 
Union 

Mixed Government 
Policy 
Instruments 

Grants & 
Subsidies 

Structural fund 
grant (Durst and 
Gerstlberger, 2021) 

European 
Union 

Direct Government 
Policy 
Instruments 

Grants & 
Subsidies 

Bpifrance 
innovation grant 
(Durst and 
Gerstlberger, 2021)  

France Mixed Government 
Policy 
Instruments 

Grants & 
Subsidies 

European Regional 
Development Fund 
(ERDF) (Durst and 
Gerstlberger, 2021) 

European 
Union 

Mixed Government 
Policy 
Instruments 

Grants & 
Subsidies 

Clean Growth 
Strategy (UK) 
(Fawcett and 
Hampton, 2020) 

United 
Kingdom 

Indirect Government 
Policy 
Instruments 

Grants & 
Subsidies 

R&D planning 
support program 
(Durst and 
Gerstlberger, 2021) 

Global Indirect Government 
Policy 
Instruments 

Government 
Support Programs 

Research 
Equipment Program 
(Equipment Leasing 
Support) (PARK 
and CHANG, 
2022) 

South 
Korea 

Direct Government 
Policy 
Instruments 

Government 
Support Programs 
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General leasing 
(Kraemer-Eis et al., 
2023) 

Global Direct Government 
Policy 
Instruments 

Government 
Support Programs 

Credit guarantee 
programs (Durst 
and Gerstlberger, 
2021) 

European 
Union 

Direct Government 
Policy 
Instruments 

Government 
Support Programs 

MySMELady 
program (Durst and 
Gerstlberger, 2021) 

Malaysia Mixed Government 
Policy 
Instruments 

Government 
Support Programs 

Loans (EIB) (EIB, 
2025) 

European 
Union 

Direct Government 
Policy 
Instruments 

Government 
Loans & 
Guarantees 

Microfinance 
(Kraemer-Eis et al., 
2023) 

Global Direct Government 
Policy 
Instruments 

Government 
Loans & 
Guarantees 

Loans (EIF) 
(Kraemer-Eis et al., 
2023) 

European 
Union 

Direct Government 
Policy 
Instruments 

Government 
Loans & 
Guarantees 

KfW SME loans 
(Durst and 
Gerstlberger, 2021) 

Germany Direct Government 
Policy 
Instruments 

Government 
Loans & 
Guarantees 

ICO loans (ICO, 
2025) 

Spain Direct Government 
Policy 
Instruments 

Government 
Loans & 
Guarantees 

“Nuova Sabatini” 
low-interest 
equipment loans 
(AlessandroL, 
2025) 

Italy Direct Government 
Policy 
Instruments 

Government 
Loans & 
Guarantees 

InnovFin program 
(InnovFin, no date) 

European 
Union 

Mixed Government 
Policy 
Instruments 

Government 
Loans & 
Guarantees 

InvestEU program 
(InvestEU, 2025) 

European 
Union 

Mixed Government 
Policy 
Instruments 

Government 
Loans & 
Guarantees 
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Energy Efficiency 
and Renewable 
Sources Fund 
(EERSF) (Energy 
Efficiency and 
Renewable Sources 
Fund, 2025) 

Bulgaria  Direct Government 
Policy 
Instruments 

Government 
Loans & 
Guarantees 

ELENA project 
(ELENA, 2025) 

European 
Union 

Direct Government 
Policy 
Instruments 

Government 
Loans & 
Guarantees 

Green finance 
(Kraemer-Eis et al., 
2023) 

Global Mixed Government 
Policy 
Instruments 

Government 
Loans & 
Guarantees 

EIF equity 
instruments 
(Kraemer-Eis et al., 
2023) 

European 
Union 

Direct Government 
Policy 
Instruments 

Equity Financing 

Government 
Venture Capital 
schemes (PARK and 
CHANG, 2022) 

Global  Direct Government 
Policy 
Instruments 

Equity Financing 

Microfinance 
Support (Kraemer-
Eis et al., 2023) 

Global  Direct Government 
Policy 
Instruments 

Equity Financing 

Debt financing 
(Kraemer-Eis et al., 
2023) 

Global  Direct Private 
Financing 

Bank Financing 

Loans (Kraemer-Eis 
et al., 2023) 

Global  Direct Private 
Financing 

Bank Financing 

Equity Investment 
(Kraemer-Eis et al., 
2023) 

Global  Direct Private 
Financing 

Bank Financing 

Leasing (Kraemer-
Eis et al., 2023) 

Global  Direct Private 
Financing 

Bank Financing 

Green finance 
(Kraemer-Eis et al., 
2023) 

Global  Mixed Private 
Financing 

Bank Financing 
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Venture capital 
(Kato, 2024) 

Global  Direct Private 
Financing 

External Financing 

Corporate venture 
capital (Kraemer-
Eis et al., 2023) 

Global  Direct Private 
Financing 

External Financing 

Crowdfunding 
(Kraemer-Eis et al., 
2023) 

Global  Direct Private 
Financing 

External Financing 

Business Angels 
(Kraemer-Eis et al., 
2023) 

Global  Direct Private 
Financing 

External Financing 

Mezzanine financing 
(Kraemer-Eis et al., 
2023) 

Global  Direct Private 
Financing 

External Financing 

Peer-to-peer 
lending (Kraemer-
Eis et al., 2023) 

Global  Direct Private 
Financing 

External Financing 

Factoring (Chen, 
Calabrese and 
Cowling, 2024) 

Global  Direct Private 
Financing 

External Financing 

Green finance 
(Kraemer-Eis et al., 
2023) 

Global  Direct Private 
Financing 

External Financing 

PRODIGEE 
Program 
(Karakosta, 
Corovessi and 
Vryzidis, 2025) 

European 
Union 

Mixed Public-Private 
Partnership 
(PPP) 

Grants and 
Subsidies 

Sustainable Energy 
Finance Facilities 
(SEFFs) (SEFF, no 
date) 

European 
Union 

Mixed Public-Private 
Partnership 
(PPP) 

Grants and 
Subsidies 

Green Sukuk 
(Suroso et al., 2022) 

Malaysia, 
Indonesia, 
Saudi 
Arabia 

Direct Public-Private 
Partnership 
(PPP) 

Loans & 
Guarantees 
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SIEP (ADB) (Suroso 
et al., 2022) 

Asia Mixed Public-Private 
Partnership 
(PPP) 

Loans & 
Guarantees 

Clean Technology 
Fund (CTF) (Suroso 
et al., 2022) 

Global Mixed Public-Private 
Partnership 
(PPP) 

Loans & 
Guarantees 

Green finance 
(Kraemer-Eis et al., 
2023) 

Global Mixed Public-Private 
Partnership 
(PPP) 

Loans & 
Guarantees 

EIF equity 
instruments 
(Kraemer-Eis et al., 
2023) 

European 
Union 

Direct Public-Private 
Partnership 
(PPP) 

External Financing 

EIF Co-investment 
(Kraemer-Eis et al., 
2023) 

European 
Union 

Direct Public-Private 
Partnership 
(PPP) 

External Financing 

Venture capital 
(Wang, Elahi and 
Amar, 2025) 

Global Direct Public-Private 
Partnership 
(PPP) 

External Financing 

Corporate venture 
capital (Kraemer-
Eis et al., 2023) 

Global Direct Public-Private 
Partnership 
(PPP) 

External Financing 

Crowdfunding 
(Kraemer-Eis et al., 
2023) 

Global Direct Public-Private 
Partnership 
(PPP) 

External Financing 

Mezzanine financing 
(Kraemer-Eis et al., 
2023) 

Global Direct Public-Private 
Partnership 
(PPP) 

External Financing 

Peer-to-peer 
lending (Kraemer-
Eis et al., 2023) 

Global Direct Public-Private 
Partnership 
(PPP) 

External Financing 

Factoring 
(Kraemer-Eis et al., 
2023) 

Global Direct Public-Private 
Partnership 
(PPP) 

External Financing 

Islamic Endowment 
(Waqf) (Sarabdeen 
et al., 2025) 

Malaysia, 
Indonesia, 

Direct Public-Private 
Partnership 
(PPP) 

External Financing 
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Saudi 
Arabia 

Fintech financing 
(Kraemer-Eis et al., 
2023) 

Global Direct Public-Private 
Partnership 
(PPP) 

External Financing 

Green finance 
(Kraemer-Eis et al., 
2023) 

Global Direct Public-Private 
Partnership 
(PPP) 

External Financing 

 

3.2.3 Financial Mechanism  

Financial mechanisms are essential to mobilize capital for development goals, such as 
EE and sustainability. SMEs in particular often rely on these mechanisms to overcome 
financial barriers such as lack of access to funding and more innovative technologies 
(Kraemer-Eis et al., 2023). Broadly in the current systematic literature review, 
financial mechanisms can be classified into three categories: government policy 
instruments/ public financing, private financing, and public-private partnerships 
(PPPs). Each plays a unique role in addressing different challenges within the financing 
ecosystem. 

Public financing is driven by government policy and is often designed to stimulate 
market activity in areas that are underdeveloped or carry high risk for private 
investors. These instruments include grants, subsidies, tax credits, concessional loans, 
and government-backed guarantees (Chen, Calabrese and Cowling, 2024; World 
Economy Forum, 2025). For example, the European Union’s Horizon Europe 
program offers direct funding to support innovation and energy efficiency projects. 
National schemes, such as the UK’s Enhanced Capital Allowance or Germany’s KfW 
energy efficiency loans (Bach, 2020), help SMEs access capital at lower costs (Chen, 
Calabrese and Cowling, 2024). Public financing not only reduces upfront investment 
burdens but also provides the regulatory support necessary for long-term transitions. 
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Private financing involves capital raised through banks, venture capital firms, angel 
investors, crowdfunding platforms, or corporate investors (Durst and Gerstlberger, 
2021; Kato, 2024; Berger, Criscuolo and Dechezleprêtre, 2025; Wang, Elahi and 
Amar, 2025). These include equity financing, commercial loans, green bonds, and 
leasing options. Private capital plays a critical role in scaling up successful business 
models and accelerating innovation. While access may depend on creditworthiness 
and market readiness, many SMEs pursue private financing due to its flexibility and 
potential for strategic partnerships. Financial innovations such as sustainability-linked 
loans are also becoming increasingly popular in this space, aligning financial returns 
with measurable environmental performance. (Risteska Jankuloska et al., 2022; 
Greitens, 2023; Kato, 2024; Wang, Elahi and Amar, 2025) 

Public-private partnerships combine the strengths of both public and private sectors 
to co-finance or co-develop projects (Lu, Chao and Sheppard, 2020). In the context 
of EE, PPPs might involve public institutions providing risk mitigation or partial 
funding to attract private investment in large-scale infrastructure or industrial 
modernization programs. This model can leverage the efficiency and innovation of the 
private sector while ensuring alignment with public policy goals. Examples include 
co-financing programs for building retrofits or energy service companies (ESCOs) 
operating under performance-based contracts supported by government incentives. 
(Alagpuria, 2021; Suroso et al., 2022; Kato, Chiloane-Tsoka and Mugambe, 2024; 
OECD, 2024; Karakosta, Corovessi and Vryzidis, 2025) 

3.2.4 Funding Mechanism 

The funding mechanisms identified in the reviewed studies can be broadly categorized 
under the three types of financial mechanisms. These funding mechanisms reflect the 
structural origin of financial support and the nature of the institutions involved in 
delivering funds to SMEs for energy efficiency improvements. Funding mechanisms 
under public financing or government policy instruments includes a variety of funding 
instruments aimed at enabling SMEs to overcome financial barriers. This category 
encompasses fiscal incentives (such as tax reductions and rebates), grants and 
subsidies (non-repayable financial contributions), government support 
programs (structured policy-backed initiatives), and government-backed loans and 
guarantees (Durst and Gerstlberger, 2021). These supports are typically by 
institutions such as ministries, organizations, and development banks, including non-
governmental organizations such Swiss Climate Foundation, or financial organizations 
(e.g., EIB, EIF), and international organizations such as the UN and OECD, to reduce 
investment risk and incentivize SMEs to adopt energy-efficient practices, especially 
where market mechanisms alone are insufficient. 
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Funding mechanisms under private financing refers to funding sourced from non-
governmental entities such as banks, investment firms, or venture capitalists (Kato, 
Chiloane-Tsoka and Mugambe, 2024; Berger, Criscuolo and Dechezleprêtre, 2025). 
It includes equity financing, where investors provide capital in exchange for 
ownership or returns; bank financing, through traditional loans and credit lines; 
and external financing, which may involve crowdfunding platforms or alternative 
investment channels. These instruments are often performance-driven and are more 
accessible to SMEs with strong financial positions or innovative business models 
(Karakosta, Corovessi and Vryzidis, 2025). Funding mechanisms under 
PPPs represents a hybrid funding approach where public and private entities 
collaborate to deliver financial support (Kraemer-Eis et al., 2023). In this category, a 
combination of grants and subsidies, loans and guarantees, and external financing is 
deployed through joint programs (Durst and Gerstlberger, 2021). PPPs are 
particularly valuable in cases where coordinated investments are needed, such as in 
large-scale retrofit projects or when de-risking mechanisms are required to attract 
private capital toward public policy goals (Kraemer-Eis et al., 2023). 

3.3 Decision Drivers 

The concept of decision drivers can be referred as important factors that could affect 
EEF decision-making within SMEs. Decision drivers are interrelated factors that can 
serve as stages in the decision-making framework to find the appropriate financial 
scheme. Decision drivers can also serve to incorporate region-specific financial 
schemes. Decision drivers can outline the contextual parameters under which EE 
investments are pursued. They can thus provide a conceptualized framework through 
which both internal stakeholders at SME (such as SME owner, management team, 
energy managers, etc.) and external actors (such as financiers, policymakers, 
government, etc.) can assess feasibility of potential financial scheme. While also 
manage risks, stability and optimize positioning with broader national-policy 
objectives. With respect to current limitations of the study, decision drivers from 
only EU region were studied. To inculcate detailed study on decision drivers, 
different EU regions including western Europe, eastern Europe, southern Europe, 
Baltic States and Nordics were studied and compared to understand the difference in 
influence of decision drivers with respect to regional context.  
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3.3.1 Region identity  

Region identity is the essential initial step in determining suitable funding mechanisms 
for energy efficiency investments. The factors such as funding availability, eligibility 
criteria for SMEs, and administrative feasibility vary across different countries within 
EU region. It is of prime importance for stakeholders, especially energy managers in 
SMEs, to comprehend the national funding mechanisms that exists to better align their 
EE project objectives with viable financing mechanism.  

In the EU context, significant variation can be observed between the member states 
and sub-regions in terms of policy objectives, implementation efficiency and access to 
public, private or PPP financial mechanisms. While the goals like energy transition 
and decarbonization are shared across the EU, the financial mechanisms and 
implementation pathways available to SMEs differ considerably between regions. 
Identifying this variability is important to match SMEs with the right funding 
mechanisms (Kleanthis et al., 2022; Kraemer-Eis et al., 2023; Garrido-Ruso et al., 
2024). 

The countries in western Europe benefits from mature financial ecosystems, 
consolidated sustainability strategies, and diversified financing channels for SMEs 
(Karakosta, Corovessi and Vryzidis, 2025). These include public grants, energy 
performance contracting, and private green bonds, often supported by strong 
Environmental, Social, and Governance (ESG) frameworks. The EU Directive (EU 
Directive - 2014/95, 2014; Antonini and Gomez-Conde, 2024) is also intensifying 
pressure on European companies including SMEs to adopt and report on ESG 
activities, all while enhancing their overall performance (Garrido-Ruso et al., 2024) 
Regional institutions in countries like Germany, France, and the Netherlands provide 
technical assistance and co-financing that enhances SMEs (Durst and Gerstlberger, 
2021; Kraemer-Eis et al., 2023). On the contrary, eastern European countries face 
systemic challenges in building effective EEF plans. Bureaucratic challenges, lack of 
structured financial mechanisms, and poor institutional coordination as cited by 
(Sufang, 2023) are major obstructions to EE investment uptake, especially for SMEs 
(Kraemer-Eis et al., 2023). Moreover, instead of treating EE as a strategic financial 
opportunity, these countries often view them as an infrastructural or compliance 
requirement (Fawcett and Hampton, 2020). Recognizing this regional context is 
essential to avoid mismatches between project ambition and institutional reality. 
Irrespective of having high energy saving potential, southern European countries such 
as Spain, Italy, and Greece often struggle with fragmented governance and lower rates 
of fund absorption (Herce, Martini, et al., 2024, 2024). 
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The effectiveness of the EEF in the SME sector is largely reduced by factors like 
administrative intricacy, and limited access to proper funding mechanisms (Karakosta, 
Corovessi and Vryzidis, 2025). On the other hand, Baltic states (Latvia, Lithuania, 
Estonia) demonstrate strong alignment with EU climate and energy directives but 
continue to face challenges in fiscal decentralization and policy coherence. National 
roadmaps often possess insufficiency of tailored SME support, and the administration 
of EU funds is hampered by overlapping mandates and limited cross-ministerial 
coordination (Kleanthis et al., 2022; Garrido-Ruso et al., 2024).  

Similarly, Nordic countries present a model of institutional maturity and innovation-
led EE policy. Countries like Denmark, Finland and Sweden have embedded 
sustainability financing into their economic governance. Offering SMEs structured 
pathways to access innovation grants, public financing instruments, and tailored 
support mechanisms (Fouiteh et al., 2024).  

3.3.2 Selection of regional financial scheme 

An important aspect of designing an effective EEF plan lies in understanding and 
selecting the most appropriate funding options that includes financial schemes, type 
of support, funding mechanisms and financial mechanisms. These may include low 
interest loans, green bonds, grants, leasing, tax incentives, and blended finance 
models, each carrying distinct implications for risk, ownership, cost-recovery, and 
administrative complexity. The decision-making is affected by factors like maturity of 
local financial markets, the presence of intermediary institutions (such as energy 
service companies or development banks), and SME familiarity with non-traditional 
financing instruments. This makes selection of the right funding type both- a technical 
and a strategic decision that must rightly respond to regulatory environments, 
capacity constraints, and investor expectations (Kraemer-Eis et al., 2023; Garrido-
Ruso et al., 2024). 

In the Eastern European region, traditional grant-based financing is the predominant 
type. This is often tied to EU structural funds or donor programs. Innovative 
mechanisms like EPCs or leasing are limited majorly due to the scarcity of legal clarity 
and institutional infrastructure needed to support contract enforcement (Kraemer-
Eis et al., 2023). SMEs benefit from innovation vouchers, credit guarantees, and co-
financing schemes tailored to sector-based needs. Importantly, funding mechanisms 
are largely associated to broader ESG frameworks, equipping access to capital through 
sustainability-linked loans and equity markets (Garrido-Ruso et al., 2024).  
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As far as the Southern European region is concerned, grants are the most preferred 
option for SMEs. This is especially true for upfront-heavy retrofit projects. Owing to 
reasons like lack of awareness, insufficient risk-sharing arrangements and legal 
bottlenecks, the uptake of performance-based models such as EPCs remains low 
(Herce, Martini, et al., 2024).  Some level of progress with national level green 
financing schemes has been noted in countries like Italy and Spain. However, regional 
disparities and bureaucratic inertia limit the access to remain uneven. Plus, the 
dependency on national development banks, rather than local intermediaries, also 
limits responsiveness to SME needs (Karakosta, Corovessi and Vryzidis, 2025).  

The Baltic States greatly rely on public subsidy schemes and EU operational programs 
for EE. Although programs for SME support do exist, they often lack technical 
assistance in terms of-advisory services or financial engineering tools (Kleanthis et al., 
2022). Innovative structures like EPCs are absent or merely in pilot stages given the 
limited administrative capability and poor awareness among local actors. As a result, 
simple, one- time instruments (like direct grants or tax rebates) are mostly favored 
since they need little integration of monitoring, reinvestment logic or performance 
tracking (Garrido-Ruso et al., 2024).  

3.3.3 Understanding ROI and costs 

SME engagement in EE is greatly determined by clarity of return on investment (ROI) 
calculations and the expected payback period. Compared to large corporations, SMEs 
lack the buffer to absorb long term investments with delayed returns. For them, the 
appeal of an EE intervention depends on visible cost savings, upfront capital 
requirements and the investment payback timeline  (Kraemer-Eis et al., 2023). 
However, there is variability in the cost structure and financial outcomes of EE 
projects, across different regions, due to factors like- energy pricing, subsidy schemes, 
and the technical nature of interventions. Therefore, understanding regional 
differences in cost-benefit expectations is vital to designing tailored financing offers 
and motivating SME participation (Kraemer-Eis et al., 2023; Garrido-Ruso et al., 
2024). The Nordic region demonstrates the most structured approach to ROI 
analysis. They exhibit sophisticated cost-benefit evaluations due to high energy prices, 
robust regulatory frameworks and a culture of data-driven decision-making 
(Papapostolou et al., 2019). SMEs routinely use energy benchmarking tools and many 
financing programs are structured around quantified savings. Payback periods of 1-3 
years are typical for first-tier interventions, while deeper retrofits with longer returns 
are managed through revolving funds or multi-actor financing (Fouiteh et al., 2024).  
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3.3.4 Risk factors and stability 

Risk and stability considerations are integral to any financing decision. This is 
especially relevant to the context of EE where the outcomes are mostly long-term, 
uncertain and sensitive to external influences. The focus of this decision driver is to 
identify and evaluate the various dimensions of risks (regulatory, political, financial, 
technological, and operational) that may affect the viability, feasibility, performance 
and continuity of financial schemes. For example, alterations in subsidy structures or 
policy priorities can cause premature withdrawal of public support. Risk perception 
can be critical decision-making determinant for both SMEs and financial institutions 
engaging in EE investments. It affects SME project’s bankability, interest rates, access 
to external capital, and the general willingness to participate in EE transitions 
(Koutsandreas et al., 2022).  

These risks span multiple dimensions including regulatory unpredictability, 
macroeconomic volatility, unclear returns, and low asset valuation of EE projects. All 
of which are magnified for SMEs due to their limited risk absorption capacity 
(Kraemer-Eis et al., 2023). Market stability, including political continuity, 
functioning institutions, and maturity of green finance infrastructure. This further 
defines the credibility of long-term financing environments (Karakosta, Corovessi and 
Vryzidis, 2025). The nature and intensity of these risk factors vary substantially across 
European regions. 

Eastern European countries frequently face risks due to macroeconomic instability, 
fragmented governance, and weak legal enforcement. The lack of standardized 
contractual frameworks increases transaction costs and deters third-party investment 
(Koutsandreas et al., 2022). Additionally, political shifts often disrupt long-term 
financial schemes. These institutional uncertainties reduce lender confidence and 
leave SMEs with limited financial options, often relying on government policy 
instruments to initiate EE projects (Kraemer-Eis et al., 2023). Mechanisms for risk 
mitigation such as loan guarantees, standard EPC models and green bonds are 
widespread and reduce credit default fears (Koutsandreas et al., 2022). Additionally, 
transparency is further enhanced by strong ESG frameworks and sustainable finance 
taxonomies, causing alignment of the investments with long-term policy directions 
(Garrido-Ruso et al., 2024). Southern Europe has a mixed risk profile, while financial 
risk is greatly reduced by EU structural funds, uncertainties up to some levels are 
instigated by regulatory and bureaucratic inefficiencies, especially in fund 
disbursement and project approval timelines (Kraemer-Eis et al., 2023). SMEs often 
report hurdles in navigating opaque procedures and securing long-term contracts, 
compromising investor confidence (Karakosta, Corovessi and Vryzidis, 2025).  
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The Baltic region sits at an intermediate risk tier. While improvements in 
macroeconomic stability have been seen, EEF still remains relatively underdeveloped 
with restricted local capital market depth (Kleanthis et al., 2022). EE projects heavily 
rely on EU grants, which though stable, are still subject to political and procedural 
delays. The lack of dedicated financial scheme tailored to SMEs intensifies risk 
perception, particularly as commercial banks seldom account for energy savings in 
credit scoring (Kraemer-Eis et al., 2023). As a result, de-risking mechanisms like 
technical assistance and blended finance become critical to unlock private sector 
participation. The Nordic region enjoys high market stability and low-risk 
perceptions, supported by transparent policy environments and mature financial 
systems. Lenders increasingly embed environmental and social criteria into due 
diligence, recognizing the long-term stability of EE projects (Papapostolou et al., 
2019).  

3.3.5 Applicability of Special policies 

Along with general funding mechanisms, many countries also offer specialized policy 
instruments that target specific sectors, technologies, or social priorities within the 
EE domain. The aim of these targeted instruments is to correct market failures and 
accelerate innovation. They are designed so as to direct investments towards strategic 
policy goals like emissions reduction, energy poverty alleviation, or industrial 
decarbonization. Examples of such instruments include technology-specific subsidies 
(e.g., for LED lighting, heat pumps, or smart metering), or grants aimed at social 
housing, small businesses, or rural energy users.  

For this decision driver, energy managers need to scan the policy landscape to identify 
the programs which offer added financial, and administrative value. These financial 
schemes are generally linked to ongoing government strategies and may also require 
that the project is well aligned to various sectoral and social goals. This decision driver 
highlights the importance of factors like policy literacy and strategic positioning, 
especially in context to the dynamic funding landscape. Special policies include 
dedicated subsidy schemes, tax incentives, environmental compliance frameworks, 
and targeted technical assistance. These are vital for mainstreaming EEF in SMEs. 
These policies are known to complement conventional financing tools and enable 
blended finance, project de-risking, and investor assurance mechanisms (Kraemer-Eis 
et al., 2023; Garrido-Ruso et al., 2024). 
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The policy efforts in the Eastern European region are greatly focused on absorbing 
EU funding through national operational programs. However, fragmented 
governance and lack of cross-sectoral coordination tend to weaken policy efficacy 
(Kraemer-Eis et al., 2023). Additionally, SMEs often remain unaware or excluded 
from specialized policies mainly due to limited outreach or various bureaucratic 
bottlenecks (Karakosta, Corovessi and Vryzidis, 2025). Western Europe is 
characterized by mature policy ecosystems that integrate EE into broader climate and 
industrial competitiveness agendas. Countries like Germany and France are known to 
drive SME participation in EE through approaches like green innovation funds, tiered 
tax credits, energy savings obligations (ESOs), and public procurement mandates 
(Herce, Martini, et al., 2024). Special policies in these regions not only support capital 
mobilization but also help in reducing transition risks by embedding EE into strategic 
foresight frameworks (Garrido-Ruso et al., 2024).  

In Southern Europe, while policy design has progressed due to EU cohesion funding, 
the implementation still lags behind. Bureaucratic inefficiencies, inadequate capacity 
building, and weak policy execution often hinder the effectiveness of EE-related 
special schemes (Kraemer-Eis et al., 2023). For example, Italy and Spain have adopted 
feed-in tariffs and tax rebates. And yet, regional disparities in fund absorption and 
technical assistance availability limit unbiased access for SMEs (Fouiteh et al., 2024).  

Whereas the Baltic states are known to present a hybrid model that combines high EU 
integration with legacy administrative challenges. Estonia, Latvia, and Lithuania are 
targeting energy upgrades in manufacturing and transport by adopting green public 
procurement and soft loan schemes (Kleanthis et al., 2022). However, the application 
of such policies remains inconsistent due to limited monitoring and evaluation 
systems. Additionally, special policy frameworks lack binding enforcement or 
sufficient technical guidance, thus creating uncertainty for financial institutions 
evaluating EE projects (Kraemer-Eis et al., 2023). Nordic countries apply some of the 
most robust special policy mechanisms. To ensure long-term policy predictability, 
approaches like-energy taxation reforms, carbon pricing systems and innovation 
vouchers are implemented (Papapostolou et al., 2019).  

3.4 Conceptualization of a Decision-making framework 

Figure 9 illustrates an integrative decision-making framework comprising the 
previously identified 5 decision drivers. These decision drivers can be positioned 
within a sequential and multi-level governance process resulting in conceptualized 
framework that could assist an energy manager, SME owner, or even a researcher 
from academics in the field of EE in understanding the right financial scheme from 
multiple options available both nationally and region wise in EU.  
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Figure 9: Framework for Decision-making for Energy Efficiency Financing (EEF) 
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Therefore, first step of the framework is identifying the country or regional context 
where the SME is located as this determines the policy landscape, financial schemes, 
and financial mechanisms available to support EE investments within SME. Once the 
region is defined, the next step is to determine the funding options accessible in the 
region, such financial schemes are stated in Table 3. For example, region specific 
schemes as mentioned in the articles: EIB ‘energy efficiency loan’ (Spain), ‘Innovation 
Voucher’ (EU), ‘Bpifrance Innovation Grant’ (France) (Durst and Gerstlberger, 
2021). Such schemes may fall under government-policy instrument such as Project 
Horizon (EU Horizon, 2025), EIC Accelerator grant (EIC, 2025), or private financing 
options like Equity Investment by banks, or public-private partnership models 
including Energy Service Companies (ESCOs) (IEA, 2025). There is a strong 
possibility that the combination of multiple available funding options and lack of access 
to knowledge barrier can limit SME from choosing the correct financial scheme 
(OECD, 2021). Therefore, there is need for effective filtering and strategies to 
overcome these barriers, enabling SMEs to select the most appropriate financial 
scheme. Following this, SMEs financial viability must be assessed by evaluating the 
ROI and upfront capital requirements, including expected cost savings and the 
payback period. The framework then calls for an analysis of risk and financial stability, 
examining policy consistency, exposure to financial risks, and the credibility of 
institutions providing the funding. Special policies should also be identified at the later 
stage, ranging from targeted subsidies and tax incentives to compliance-driven 
financial schemes. Finally, based on all five decision drivers, the most suitable funding 
mechanisms can be selected from government policy instruments such as 
government-backed loan or grant, a private financing option such as loan by banks, 
investment by VCs or a public-private partnership options such as blended financing, 
mezzanine financing, etc. (Popovic et al., 2024).  

If for example this conceptual framework is applied in Germany, at a manufacturing 
SME where investments need to be made for upgradation in LED lighting and HVAC 
systems at the facility and the energy manager is responsible to find an appropriate 
financial scheme for the purpose. Then the current decision-making framework could 
guide the energy manager in discovering the right financial scheme for the SME. The 
framework would prescribe the energy manager to first acknowledge the country’s 
position within EU, benefitting from a mature financial ecosystem, well-established 
sustainability policies, and stable institutions (European Commission, 2025). The 
energy manager would then be able to map available funding options including 
financial scheme, financial mechanism, the type of support required be it direct 
support (funding) or indirect support (such as energy audits), or both, and lastly 
funding mechanism (Durst and Gerstlberger, 2021; Kraemer-Eis et al., 2023) 
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The energy manger would discover multiple financial schemes in the process, 
including low-interest KfW loans under the “Energieeffizienzprogramm” (KfW, 
2022), BAFA grants for project implementation (BAFA, 2025), a private financing 
options, and ESCO models promoted through (German Energy Agency) Dena’s 
“Contracting Offensive” (DENA, 2025). Next, for selection of optimal regional 
financial scheme the energy manager would need to evaluate ROI and costs for the 
current EE investment. Given Germany’s commitment towards ‘Energiewende’, and 
strong institutional reliability from KfW and Dena (German Energy Agency), the 
exposure to financial risks would be lower, and the credibility of institutions also 
exists (Morris and Jungjohann, 2016; Energiewende, 2018). Special policy 
opportunities need to checked and utilized. Financial schemes such as the  (Federal 
funding for energy and resource efficiency in commerce) EEW subsidies, can cover 
up to 55% of eligible costs (EEW, 2025). Also, benefits from the BEHG carbon 
pricing framework would further enhance project feasibility (BEHG, 2025). 

In the final decision-making, the energy manager might opt for a blended model, 
combining BAFA grants for 40% of costs with a low-interest KfW loan for the 
remainder, possibly under an ESCO contract to guarantee energy savings (BAFA 
module 3, 2025). This process would yield a clear, well-supported financing plan, 
with precise ROI projections, and funding approval for project implementation. 
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4 Discussion 

Research on EEF indicates a considerably untapped potential for SMEs across globe. 
Building on this premise, this study aimed to present a stepwise decision-making 
framework for EEF that incorporates regional context, available financial schemes, 
ROI assessment, and risk evaluation. The findings or SLR and framework could serve 
as a structured approach for energy managers to help them navigate the complicated 
landscape of financial mechanisms and schemes. It could provide a pathway to help 
convert EE potential into financially viable projects. The effectiveness of this 
framework heavily relies on the regional contingency factors. Regional disparities 
between different countries highlights the importance of analyzing the local financial 
ecosystem during the early stages of project design.  

Due to the general nature of the proposed framework, it could be applied across a 
wide range of SME profiles and sectors. However, the practical implementation of 
the framework could vary with sectoral energy intensity, company size, and the 
regulatory framework in place. The availability of financial schemes for SME across 
the world varies from one country to another, largely depending upon multiple 
factors such as location of SMEs, regional disparity, governing bodies, regulatory 
compliance framework and other barriers. Throughout the systematic literature 
review, 38 countries were analyzed, and it was noted that there exists a range of 
country-specific approaches. These highlight both the challenges and innovations in 
EE, EEF and SME financing.  

On a global scale, these variations were found particularly evident. In South-Korea 
for instance, government-backed equipment leasing support is the proven effective 
method since it has reduced upfront capital expenditures and enabled SME 
participation (PARK and CHANG, 2022). On the other hand, Indonesia, is focusing 
on strengthening domestic mechanisms since relying solely on international climate 
finance is no longer enough (Akil et al., 2020). One of such examples is the ‘Green 
Sukuk’ which is an Islamic financial instrument dedicated to climate-related projects. 
Whereas the involvement of the private sector in Indonesia remains limited due to 
overly complex processes and weak incentives (Suroso et al., 2022). In China, venture 
capital (VC) has shown major enhancement in innovation in the manufacturing SMEs 
especially in promoting green and technological advancements. Corporate venture 
capital (CVC) has shown the strongest positive outcomes as compared to government 
venture capital (GVC) that have much weaker or statistically insignificant influence 
(Wang, Elahi and Amar, 2025). This highlights the urgent need for governments in 
Asian economies to strengthen their public financing instruments while 
simultaneously expanding financial schemes that specifically target SMEs. Also, 
publicly funded energy audits, investment-grade feasibility studies, and project 
development support can be valuable.  
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Whereas in India, various informal financing tools such as trade credit are playing a 
critical role in promoting low-carbon development. This is especially true where 
formal green financing is limited or inaccessible (Alagpuria, 2021; Naik and Bagodi, 
2021; Parekh et al., 2022). Malaysia has introduced a variety of women-specific 
entrepreneurship support schemes portraying the widespread recognition of inclusive 
financial interventions in the region (Sarabdeen et al., 2025).  

While in the Middle East, financial innovation and policy reform are playing an 
important role in supporting SMEs EE and sustainable development. In Morocco for 
instance, EE is being positioned as not just a cost-saving measure but also as a strategic 
asset. Here, a primary barrier for SMEs is the limited access to conventional financing. 
This is seen in SMEs that aim to invest in energy efficiency improvements (Boutbhirt 
and Adaskou, 2023). In Saudi Arabia, Islamic endowments (Waqf) are demonstrating 
a strong potential to support SME growth. Waqf structures offer interest-free loans, 
profit-sharing arrangements, and equity financing, making them particularly attractive 
for sustainability-oriented enterprises (Sarabdeen et al., 2025). To strengthen SME 
ecosystem, Middle Eastern countries need to build more transparent and targeted 
regulatory frameworks that reduce dependence on subsidies and incentivize EEMs. 
Establishing government-backed guarantee schemes and green credit lines through 
national banks could mitigate risk for private financer and investors. Additionally, 
developing PPPs with ESCOs would allow SMEs to pursue efficiency upgrades 
without bearing full upfront costs.  

In the Africa, the development of sustainable finance ecosystems for SMEs is majorly 
hindered by economic limitations and a general lack of comprehensive government 
support schemes. Here, VC is empowering the transition of SMEs towards 
sustainability (Kato, Chiloane-Tsoka and Mugambe, 2024). This is largely because VC 
addresses both- financial as well as operational barriers, by not only providing 
essential capital but also offering strategic mentorship and access to business networks 
(Kato, 2024). When aligned with supportive government policies, sustainable finance 
mechanisms have the power to push SMEs to scale while also meeting the 
environmental, social, and governance (ESG) targets. The success of such financial 
pathways relies heavily on clear policy frameworks and strong alignment between 
public institutions, investors, and SMEs.  
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To improve this landscape, African countries would need to strengthen institutional 
capacity and create clear policy frameworks that support SME financing. Establishing 
dedicated green finance facilities and government policy instruments can help mitigate 
investor risks, making it easier for banks and private financers to extend credit. 
Finally, fostering regional cooperation through government banks, cross-border 
PPPs, and blended finance would expand the pool of resources available. By 
addressing these structural issues, Africa can build the foundations necessary for SMEs 
to access more reliable and diversified financial schemes.  
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5 Conclusions 

5.1 Study Results 

This master thesis set out to conduct a SLR on financial schemes specifically tailored 
for SMEs, with a primary focus on EU while also considering perspectives from the 
global context. Followed by this, the study aimed to structure findings into decision-
making framework for energy efficiency financing in SMEs within the European 
Union. The conceptualized decision-making framework was also validated by putting 
into perspective of a German SME case, while addressing both persistent gap between 
policy objectives and suggesting a suitable financial scheme that can be implemented 
into financial planning for such a SME. The research questions centered on identifying 
the existing financial schemes globally. It was concluded that these financial schemes 
defer based on regional context, variation in financing sector, regulatory frameworks, 
market maturity, and institutional bodies. Following this, a conceptualized decision-
making framework was developed that will lead SMEs in overcoming the two main 
barriers for EE i.e, improper access to funding, and inadequate knowledge of existing 
support mechanism (Jalo et al., 2021).  

The study also concluded that it is important to address the decision drivers – region 
identity, selection of regional financial schemes (including assessment of funding 
options), ROI and cost, risk factor and stability, and applicability of special policy 
before searching for optimal financial scheme for the project. This study identified the 
key decision drivers at both the country and organizational levels and successfully 
integrated them into a practical framework, thereby delivering a useful tool for energy 
managers.  

5.2 Outlook 

From an academic perspective, this study opens several promising avenues for future 
research. The decision-making framework developed here could be empirically tested 
through pilot projects in multiple EU member states to evaluate its practical 
applicability, and adaptability to sector-specific needs. Such pilot studies could 
generate quantitative evidence on framework’s efficiency that could be measured in 
terms of SME adoption rates, realized energy savings, and return on investment. This 
could strengthen the frameworks academic validity. Additionally, expanding the 
scope beyond the EU to include emerging economies would allow for cross-regional 
comparisons, shedding light on the transferability of policy-driven financing models 
to multiple contexts such as cultural, economic, market, and governmental. Another 
approach can be combining systematic literature reviews with direct SME interviews 
and stakeholder workshops to also verify findings and get validity from real-time 
experience. 
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From a commercial perspective, the framework has the potential to serve as the basis 
for a digital decision-support tool aimed at energy managers, financial institutions, 
and SME networks. Such a platform could integrate funding databases, project 
management, and ROI calculations, thereby bridging the information and accessibility 
gaps identified in the master thesis study.  

5.3 Perspective 

The master thesis contributes well to the transformation of energy systems by 
highlighting the financial support available for SMEs when investing in energy 
efficiency measures. The study also addresses the economic barriers that limit SME 
participation in such initiatives. The framework developed in this study could support 
the achievement of national and EU-wide EE targets under the ‘Energy Efficiency 
Directive’, as well as the overarching climate neutrality goal of the ‘European Green 
Deal’. Enhancing SME capacity to invest in efficiency measures directly contributes 
to several UN Sustainable Development Goals (SDGs) (Sustainable Development 
Goals, 2025), notably: 

a) SDG 7 (Affordable and Clean Energy) by enabling more equitable access to 
clean and efficient energy solutions. 

b) SDG 9 (Industry, Innovation, and Infrastructure) by fostering modernization 
and innovation in SME operations. 

c) SDG 12 (Responsible Consumption and Production) by reducing resource 
intensity in production processes. 

The master thesis study ensures ethical standpoint, that optimal financial schemes are 
accessible to SMEs of varying sizes, sectors, and geographic locations addresses 
regional disparities. By removing informational barrier, the study promotes 
inclusivity in the green economy, preventing the marginalization of resource 
constrained SMEs. From an ESG perspective, as more SMEs have access to proper 
financing for their EE needs, the more will be the reduction in demand of fossil fuel 
energy thus, encouraging energy efficient process and usage of renewable energy. 
From social perspective, improved EEF for SMEs can lead to implementation of more 
energy-efficient projects and boost emerging green technology sectors. Thus, creating 
more jobs in the sector. From a governance perspective, this proposed framework in 
the master thesis strengthens the institutional capacity needed to align SMEs EE 
actions with national and EU policy objectives. By embedding financing decisions 
within a structured, transparent, and evidence-based process.  

In conclusion, the thesis not only advances the financial understanding of industrial 
SMEs EE but also reinforces the interdependence between environmental economic, 
governance and social well-being.  
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Appendix A 
Article Journal Type of 

Study 
Type of 
Support 

Financial 
Scheme 

Financial 
mechanisms 

Funding 
mechanisms 

Contextual Dimension Reference 

       Geographi-
cal focus 

Company 
Size 

Industry 
focus 

 

   

SME’s, energy efficiency, innovation: a 
reflection on materials and energy 
transition emerging from a research on 
SMEs and the practice of Energy Audit 

Matériaux & 
Techniques, 
Volume 108, 
Article 505 
(2020) 

Qualitative Indirect Horizon 2020 
Project: 
INNOVEAS – 
INNOVating 
the uptake of 
Energy 
Auditing 
Schemes for 
SMEs 

Government 
policy 
instruments 

Grants  European 
Union 

Micro SME Mixed 
industrial 

(Declich, 
Quinti and 
Signore, 
2020) 

Challenges and opportunities for 
improving energy efficiency in SMEs: 
learnings from seven European projects 

Energy 
Efficiency 
(2023) 16:17 

Mixed-
method 

Indirect Horizon 2020 
Projects: 
SPEEDIER, 
SMEmPower 
Efficiency, 
E2Driver, 
Innoveas, 
Triple-A, 
DEESME, 
ICCEE 

Government 
policy 
instruments 

Grants  European 
Union 

SMEs Mixed 
industrial 

(Karakosta, 
Corovessi and 
Vryzidis, 
2025) 

Unlocking Sustainable Financing Practices 
for Energy Efficiency Projects: A Multi-
Country Analysis  

Energies 
2025, 18, 
1107 

Mixed-
method 

Mixed EERSF 
(Bulgaria), 
PVMax and 
SE HBOR 
(Croatia), 
SAVING-
EXOIKONO
MO 2021 
(Greece), 
Green Homes 
and Mortgages 
(Romania), 
EnPC 
(Slovenia) 

Government 
policy 
instruments, 
Private 
Financing & 
Public-Private 
Partnership 
(PPP) 

Mixed  Eastern 
Europe 

SMEs Constructi
on 

(Karakosta, 
Corovessi and 
Vryzidis, 
2025) 

Sustainable Finance and Small and 
Medium Enterprises: Germany’s Bank-
Based Financial System and EU Disclosure 
Requirements 

Intereconomic
s, 2023, Vol. 
58, Issue 4, 
pp. 222–226 

Qualitative  Direct –  Private 
financing 

Bank financing Germany SMEs Mixed 
industrial 

(Greitens, 
2023) 

Financing Responsible Small- and 
Medium-Sized Enterprises: An 
International Overview of Policies and 
Support Programmes 

Journal of Risk 
and Financial 
Management, 
2021, Volume 
14, Article 10 

Qualitative Mixed Multiple 
schemes 
globally, 
including EU 
Structural 
Funds, LAIF, 
CEFC, and 
national/subn
ational green 
SME 
programmes 

Government 
policy 
instruments, 
Private 
Financing & 
Public-Private 
Partnership 
(PPP) 

Mixed  Global Micro SME Mixed 
industrial 

(Durst and 
Gerstlberger, 
2021) 

Fiscal Incentives for Circular Economy: 
Insights from the Baltic States 

Book Chapter 
in 'Business 
Models for the 
Circular 
Economy: A 
European 
Perspective' 
(Springer, 
2022) 

Qualitative  Direct Multiple 
national fiscal 
schemes 
(Estonia, 
Latvia, 
Lithuania), 
including tax 
reductions, 
investment 
subsidies, 
R&D support 

Government 
policy 
instruments 

Fiscal Incentives Baltic States 
(Estonia, 
Latvia, 
Lithuania) 

SMEs Mixed 
industrial 

(Ahmadov, 
Gerstlberger 
and Prause, 
2022) 



 

 
A9 

Impact evaluation of an energy efficiency 
network policy programme for industrial 
SMEs in Sweden 

Resources, 
Environment 
and 
Sustainability, 
9 (2022) 
100065 

Quantitative  Indirect Swedish 
regional 
energy 
efficiency 
network 
programme 
(ENERGIG) 

Government 
policy 
instruments 

Government 
Support 
Programs 

Sweden SMEs Mixed 
industrial 

(Johansson, 
2022) 

Supporting Europe’s Energy Policy 
Towards a Decarbonised Energy System: 
A Comparative Assessment 

Sustainability 
2019, 11, 
4010 

Qualitative –  –  –  –  European 
Union 

Not specified  Energy (Papapostolou 
et al., 2019) 

Financing Sustainable Energy Efficiency 
Projects: The Triple-A Case 

Environmental 
Sciences 
Proceedings, 
2021, 11, 22 

Case Study Indirect  Triple-A: 
Enhancing at 
an Early Stage 
the 
Investment 
Value Chain 
of Energy 
Efficiency 
Projects 

Government 
policy 
instruments 

Grants  European 
Union 

SMEs Mixed 
industrial 

(Mexis et al., 
2021) 

Energy Efficiency Policies for Small and 
Medium-Sized Enterprises: A Review 

Sustainability 
2024, 16, 
1023 

Scoping 
Review  

Indirect Multiple: 
White 
Certificates 
(Italy), SEAP 
(Sweden), 
EEAP 
(Australia), 
Climate 
Change 
Agreements 
(UK), 
Industrial 
Assessment 
Centers (US), 
etc. 

Government 
policy 
instruments, 
Private 
Financing & 
Public-Private 
Partnership 
(PPP) 

Mixed  Global SMEs Mixed 
industrial 

(Herce, 
Martini, et al., 
2024) 

Risks and Mitigation Strategies in Energy 
Efficiency Financing: A Systematic 
Literature Review 

Energy 
Reports 8 
(2022) 1789–
1802 

Systematic 
Literature 
Review 

Mixed –  Government 
policy 
instruments, 
Private 
Financing & 
Public-Private 
Partnership 
(PPP) 

Mixed  –  Not specified  Mixed 
industrial 

(Koutsandreas 
et al., 2022) 

Funding the Future: Venture Capital’s 
Role in Environmental Technological 
Innovations in Chinese Manufacturing 
SMEs 

Polish Journal 
of 
Environmental 
Studies, Vol. 
34, No. 3 
(2025), 2867-
2878 

Quantitative  Direct Venture 
Capital (VC), 
Corporate 
Venture 
Capital 
(CVC), 
Government-
Backed 
Venture 
Capital (GVC) 

Public-Private 
Partnership 
(PPP) 

Venture Capital 
(VC), Corporate 
Venture Capital 
(CVC), 
Government-
Backed Venture 
Capital (GVC) 

China SMEs Manufactu
ring 

(Wang, Elahi 
and Amar, 
2025) 



 

 
A10 

Financial innovation of Small and Medium 
Enterprises in Morocco in the area of 
energy optimization: State of the art 

E3S Web of 
Conferences 
412, 01084 
(2023), 
ICIES’11 2023 

Qualitative  Direct Private 
Equity, 
Crowdfunding
, Business 
Angels, 
Venture 
Capital, 
Digital 
Finance, 
Participatory 
Finance, 
Green 
Finance, 
Fintech, 
Bootstrap 
Financing 

Public-Private 
Partnership 
(PPP) 

Mixed Morocco SMEs Mixed 
industrial 

(Boutbhirt and 
Adaskou, 
2023) 

Analysis of the Effect of R&D Planning 
Support for SMEs Using Latent Growth 
Modeling 

Sustainability 
2020, 12, 
1018 

Quantitative Direct R&D Planning 
Support 
Program 
(South Korea 
Ministry of 
SMEs and 
Startups) 

Government 
policy 
instruments 

Government 
Support 
Programs 

South Korea SMEs Mixed 
industrial 

(Seo and Cho, 
2020) 

Impact of Green Credit Policy on Energy 
Efficiency: Empirical Evidence from 
Heavily Polluting Enterprises 

Technological 
Forecasting & 
Social Change 
212 (2025) 
123983 

Quantitative  –  Green Credit 
Policy (GCP) 

Government 
policy 
instruments 

Fiscal Incentives China Diverse Mixed 
industrial 

(Pan and Lin, 
2025) 

The Role of Social Financing in Promoting 
Social Equity and Shared Value 

Sustainability 
2025, 17, 
1889 

Quantitative  Direct Islamic 
Endowment 
(Waqf) 

Public-Private 
Partnership 
(PPP) 

External 
Financing 

Malaysia and 
Saudi Arabia 

SMEs Mixed 
industrial 

(Sarabdeen et 
al., 2025) 

Analysis of the Investment Activity of 
SMEs in North Macedonia 

Annals of the 
'Constantin 
Brâncuşi' 
University of 
Târgu Jiu, 
Economy 
Series, Issue 
3/2022 

Quantitative  Direct –  Private 
financing 

Banking 
Financing, 
External 
Financing 

North 
Macedonia 

Micro SME Mixed 
industrial 

(Risteska 
Jankuloska et 
al., 2022) 

Optimizing Energy Efficiency Investments 
in Steel Firms: A Real Options Model 
Considering Carbon Trading and Tax 
Cuts 

Resources 
Policy 85 
(2023) 
104042 

Quantitative  Direct Carbon 
Emission 
Trading 
System (ETS) 
with Tax Cuts 
(policy mix) 

Government 
policy 
instruments 

Fiscal Incentives China Diverse Metal  (Zhou, Yang 
and Jia, 2023) 

Is corporate governance a good predictor 
of SMEs financial performance? Evidence 
from developing countries (the case of 
Lebanon) 

Journal of 
Sustainable 
Finance & 
Investment, 
12:1, 13-43 

Quantitative Direct –  Private 
financing 

External 
Financing 

Lebanon Diverse Mixed 
industrial 

(Nasrallah and 
El Khoury, 
2022) 
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Research on the Impact of Green Finance 
and Renewable Energy on Energy 
Efficiency: The Case Study E−7 
Economies 

Renewable 
Energy, Vol. 
205 (2023), 
pp. 166–173 

Quantitative  Direct Green Finance  Government 
policy 
instruments, 
Private 
Financing & 
Public-Private 
Partnership 
(PPP) 

Mixed  Global Not specified  Energy  (Wang et al., 
2023) 

Unlocking the Potential: The Influence of 
Sustainable Finance Solutions on the 
Long-Term Sustainability of Small and 
Medium-Sized Enterprises 

Cogent 
Business & 
Management, 
2024, Vol. 11, 
No. 1, 
2391122 

Mixed-
method 

Direct Sustainable 
Venture 
Capital (VC) 

Government 
policy 
instruments, 
Private 
Financing & 
Public-Private 
Partnership 
(PPP) 

Mixed  Africa SMEs Mixed 
industrial 

(Kato, 
Chiloane-
Tsoka and 
Mugambe, 
2024) 

Exploring the Role of Trade Credit in 
Facilitating Low-Carbon Development: 
Insights from Chinese Enterprises 

International 
Review of 
Financial 
Analysis, 96 
(2024), 
103760 

Quantitative  Direct Trade Credit Government 
policy 
instruments 

Fiscal Incentives China Diverse Mixed 
industrial 

(Wang et al., 
2024) 

Building Resilience and Sustainability in 
Small Business Enterprises through 
Sustainable Venture Capital Investment in 
Sub-Saharan Africa 

Cogent 
Economics & 
Finance, 2024, 
Vol. 12, No. 
1, 2399760 

Mixed-
method 

Direct Venture 
Capital (VC) 

Private 
financing 

External 
Financing 

Africa SMEs Mixed 
industrial 

(Kato, 2024) 

Sustainable Financing for the 
Entrepreneurship Continual Growth: A 
Gap Analysis Among Small and Medium 
Enterprises in India 

Virtual 
Economics, 
Vol. 4, No. 2, 
2021 

Quantitative  Direct Sustainable 
Financing 
aligned with 
ESG and 
SDGs 

Government 
policy 
instruments, 
Private 
Financing & 
Public-Private 
Partnership 
(PPP) 

Mixed  India SMEs Mixed 
industrial 

(Alagpuria, 
2021) 

How Commercial Banks Can Offer 
Financial Products to SMEs for Investing 
in Energy Efficiency 

Enterprise 
Development 
and 
Microfinance, 
Vol. 25 No. 3, 
September 
2014 

Qualitative  Direct Sustainable 
Energy 
Finance 
Facilities 
(SEFFs) 

Public-Private 
Partnership 
(PPP) 

Mixed  Global SMEs Mixed 
industrial 

(Anzboeck 
and Couzinet, 
2014) 

Does energy efficiency of UK SMEs affect 
their access to finance? 

Energy 
Economics, 
Vol. 129 
(2024), 
107251 

Quantitative  Direct Energy 
Savings 
Opportunity 
Scheme 
(ESOS), 
Renewable 
Heat Incentive 
(RHI), 
Enhanced 
Capital 
Allowances 

Government 
policy 
instruments 

Fiscal Incentives United 
Kingdom 

SMEs Mixed 
industrial 

(Chen, 
Calabrese and 
Cowling, 
2024) 
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Energy Efficiency Engagement Training in 
SMEs: A Case Study in the Automotive 
Sector 

Sustainability 
2022, 14, 
10504 

Mixed-
method 

Indirect E2DRIVER 
(Horizon 
2020 project) 

Government 
policy 
instruments 

Grants  European 
Union 

Not specified  Automotiv
e 

(Millán et al., 
2022) 

Why & how energy efficiency policy 
should address SMEs 

Energy Policy 
140 (2020) 
111337 

Qualitative Direct European 
Regional 
Development 
Fund (ERDF), 
Energy 
Efficiency 
Directive 
(EED), Clean 
Growth 
Strategy 
(UK), 
Climate 
Change Levy 

Government 
policy 
instruments 

Fiscal Incentives European 
Union 

SMEs Mixed 
industrial 

(Fawcett and 
Hampton, 
2020) 

Unraveling the adoption patterns of 
energy efficiency measures in SMEs: A 
mixed-methods analysis 

Journal of 
Cleaner 
Production 
456 (2024) 
142333 

Mixed-
method 

Indirect PEIK 
(Professional 
Energy 
Consulting for 
Your SME) – 
Swiss energy 
efficiency 
audit program 

Government 
policy 
instruments 

Government 
Support 
Programs 

Switzerland  Diverse Mixed 
industrial 

(Fouiteh et al., 
2024) 

Energy conservation opportunities: 
evidences from three industrial clusters in 
India 

International 
Journal of 
Energy Sector 
Management, 
Vol. 15 No. 3 
(2021), pp. 
600-627 

Quantitative  Indirect Publicly 
Financed 
Energy Audits  

Government 
policy 
instruments 

Government 
Support 
Programs 

India SMEs Manufactui
ng  

(Naik and 
Bagodi, 2021) 

Influencing factors and challenges to 
energy management and energy efficiency 
for chemical process SMEs in India 

Materials 
Today: 
Proceedings 
57 (2022) 
1745–1754 

Qualitative  Mixed –  Government 
policy 
instruments 

Mixed India SMEs Chemical (Parekh et al., 
2022) 

A methodology to characterize energy 
consumption in small and medium-sized 
enterprises at national level in European 
countries 

Clean 
Technologies 
and 
Environmental 
Policy (2024) 
26:93–108 

Quantitative Indirect  LEAP4SME 
Project (EU 
Horizon 
2020) 

Government 
policy 
instruments 

Grants European 
Union 

SMEs Mixed 
industrial 

(Herce, Biele, 
et al., 2024) 

Perceptions and Determinants of SMEs 
Consumers’ Behaviors for Electricity 
Saving: Evidence from Indonesia 

International 
Journal of 
Energy 
Economics and 
Policy, 2020, 
10(3), 168-
174 

Quantitative  Indirect –  Government 
policy 
instruments 

Grants Indonesia SMEs Manufactu
ring 

(Akil et al., 
2020) 



 

 
A13 

Environmental commitment and 
environmental sustainability practices of 
manufacturing small and medium 
enterprises in Uganda 

Journal of 
Enterprising 
Communities: 
People and 
Places in the 
Global 
Economy, 
December 
2020 

Quantitative  Mixed –  Government 
policy 
instruments 

Mixed Uganda SMEs Manufactu
ring 

(Sendawula et 
al., 2020) 

Strategies and Tools for Small- and 
Medium-Sized Enterprises (SMEs) to 
Move toward Green Operations: The 
Case of the Taiwan Metal Industry 

Sustainability 
2024, 16, 
4705 

Quantitative  Mixed Government-
supported 
green 
transformatio
n 

Government 
policy 
instruments 

Mixed Taiwan SMEs Metal  (Cheng, Tang 
and Cheng, 
2024) 

Investigating Energy End-Use Efficiency 
in Small and Medium Scale Enterprises for 
Sustainable Industrialization 

2024 
International 
Conference on 
Sustainable 
Energy: 
Energy 
Transition and 
Net-Zero 
Climate 
Future (ICUE 
2024) 

Qualitative Indirect  Bank of 
Industry loans 

Government 
policy 
instruments 

Bank financing Nigeria  SMEs Manufactu
ring  

(Ekpedeme 
James, 
Obindah and 
Eseoghene, 
2024) 

Analyzing Government Support Program 
for R&D Collaboration and Distribution 
for Korean SMEs: A Case for Equipment 
Leasing Program 

Journal of 
Distribution 
Science, Vol. 
20, No. 12 
(2022), pp. 
99-108 

Quantitative Direct Joint Use of 
Research 
Equipment 
Program 
(Equipment 
Leasing 
Support via 
Ministry of 
SMEs and 
Startups) 

Government 
policy 
instruments 

Government 
Support 
Programs 

South Korea SMEs Mixed 
industrial 

(PARK and 
CHANG, 
2022) 

Revisiting the role of international climate 
finance (ICF) towards achieving the 
nationally determined contribution 
(NDC) target: A case study of the 
Indonesian energy sector 

Environmental 
Science and 
Policy, Vol. 
131 (2022), 
188–195 

Qualitative Mixed International 
Climate 
Finance (ICF) 
via Green 
Sukuk, 
Sustainable 
Green 
Growth 
Program 
(SGGP, 
GGGI), 
Sustainable 
and Inclusive 
Energy 
Program 
(SIEP, ADB), 
Clean 
Technology 
Fund (CTF) 

Government 
policy 
instruments, 
Private 
Financing & 
Public-Private 
Partnership 
(PPP) 

Mixed  Indonesia Not specified  Energy  (Suroso et al., 
2022) 

Do energy efficiency networks help 
reduce barriers to energy efficiency? A 
case study of a regional Swedish policy 
program for industrial SMEs 

Renewable 
and 
Sustainable 
Energy 
Reviews 151 
(2021) 
111579 

Qualitative  Indirect ENERGIG 
(Swedish 
regional 
energy 
efficiency 
network 
program) 

Government 
policy 
instruments 

Government 
Support 
Programs 

Sweden SMEs Mixed 
industrial 

(Jalo et al., 
2021) 



 

 
A14 

A framework to characterize energy 
efficiency measures 

Applied 
Energy, 118 
(2014), 207–
220 

Qualitative  –  –  –  –  –  SMEs Mixed 
industrial 

(Trianni, 
Cagno and De 
Donatis, 
2014) 

A novel approach for barriers to industrial 
energy efficiency 

Energy 
Procedia, 83 
(2015), 443–
452 

Qualitative  –  –  –  –  –  SMEs Mixed 
industrial 

(Cagno et al., 
2013) 

Dealing with barriers to energy efficiency 
and SMEs: Some empirical evidences 

Energy, 37 
(2012), 494–
504 

Quantitative –  –  –  –  –  SMEs Manufactu
ring 

(Trianni and 
Cagno, 2012) 

Industrial sustainability performance 
measurement systems: A novel 
framework 

Journal of 
Cleaner 
Production, 
230 (2019), 
1354–1375 

Qualitative  –  –  –  –  –  Diverse Mixed 
industrial 

(Cagno et al., 
2019) 

Integrating sustainability and resilience in 
the supply chain: A systematic literature 
review and a research agenda 

Business 
Strategy and 
the 
Environment, 
30 (2021), 
2858–2886 

Systematic 
Literature 
Review 

–  –  –  –  –  Not specified  Supply 
chain and 
logistics 

(Negri et al., 
2021) 

Modelling barriers to the adoption of 
industrial sustainability measures 

Journal of 
Cleaner 
Production, 
168 (2017), 
1482–1504 

Qualitative  –  –  –  –  –  SMEs Not 
Specified 

(Trianni, 
Cagno and 
Neri, 2017) 

The European Small Business Finance 
Outlook 2023 

EIF Working 
Paper 
2023/96 

Mixed-
method 

Direct EIF equity 
instruments, 
SME 
guarantees,  
microfinance 
support, 

Government 
policy 
instruments & 
Public-Private 
Partnership 
(PPP) 

Mixed European 
Union 

Micro SME Mixed 
industrial 

(Kraemer-Eis 
et al., 2023) 



 

 
A15 

Energy management in industry – a 
systematic review of previous findings and 
an integrative conceptual framework 

Journal of 
Cleaner 
Production, 
Vol. 112 
(2016), pp. 
3692–3708 

Systematic 
Literature 
Review 

–  –  –  –  Global SMEs Manufactu
ring 

(Schulze et al., 
2015) 

Financing SMEs and Entrepreneurs 2024: 
An OECD Scoreboard 

OECD 
Publishing, 
Paris 

Mixed-
method 

Direct EIF equity 
instruments, 
SME 
guarantees, 
government-
backed loans, 
Fintech 
platforms, 
sustainability-
linked credit, 
credit 
guarantees, 
factoring, 
leasing, 
venture 
capital 

Government 
policy 
instruments & 
Public-Private 
Partnership 
(PPP) 

Mixed Global Micro SME Mixed 
industrial 

(OECD, 
2024) 

Understanding Government Venture 
Capital: A Primer and a Taxonomy 

OECD 
Science, 
Technology 
and Industry 
Working 
Papers 
2025/06 

Qualitative  Direct Various 
Government 
Venture 
Capital 
(GovVC) 
schemes 
including: 
Yozma 
(Israel), High-
Tech 
Gründerfonds 
(Germany), 
BPI France, 
Investinor 
(Norway), 
ESCALAR 
(EU), SBIC 
(USA) 

Government 
policy 
instruments 

Mixed Global SMEs Mixed 
industrial 

(Berger, 
Criscuolo and 
Dechezleprêtr
e, 2025) 

A Guide for SMEs in the Cultural and 
Creative Sectors on How to Obtain 
Financing 

European 
Investment 
Fund (EIF) 
Cultural and 
Creative 
Sector 
Financing 
Guide 

Qualitative  Direct InvestEU 
Cultural and 
Creative 
Portfolio 
Guarantee 
Product, 
MediaInvest, 
national grants 
(e.g., IBB 
Ventures), 
crowdfunding
, tax 
incentives, 
gap financing, 
microcredit 

Public-Private 
Partnership 
(PPP) 

Mixed European 
Union 

SMEs Mixed 
industrial 

(EIF, 2025) 



 

 
 



 

 
 
 



 

 
 
 

 


