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Abstract 

The focus of the research is on ESG integration in manufacturing companies. Most of the 
studies in the field regard ESG as an external assessment or reporting tool, but this does 
not reflect how it functions at the company level. In this study, it is examined as an internal 
management approach which can support sustainable production practices. The aim of 
the study is to evaluate the extent of ESG integration, identify the main challenges and 
opportunities, and examine the relationship between ESG integration and sustainable 
production practices in the Bulgarian manufacturing sector. The significance of the study 
stems not only from the growing regulatory and strategic role of ESG and the predomi-
nant treatment of ESG as an external rating or reporting framework, but also from the 
limited amount of empirical evidence on how ESG practices are implemented at the com-
pany level in the national manufacturing context. In order for the aim to be achieved, the 
study employs a quantitative approach based on a survey of 150 Bulgarian manufacturing 
companies. The analysis includes descriptive statistics, internal consistency reliability test-
ing, a one-way analysis of variance comparing ESG integration across company-size cat-
egories, and a simple linear regression model examining the relationship between ESG 
integration and sustainable production practices. An uneven but relatively high level of 
ESG integration and sustainable production practices has been shown by the results, with 
higher scores reported among large companies. The regression analysis found a positive 
statistical relationship between ESG integration and sustainable production practices. 
This study contributes to the field by presenting a conceptualization of ESG as an internal 
management approach and by providing evidence from a national manufacturing context 
with limited empirical coverage. 
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1. Introduction 
The broad adoption of the concept of Sustainable Development (SD) has resulted in 

significant changes in how companies operate. These changes are not limited to produc-
tion processes and management. The emergence of the stakeholder perspective in man-
agement theory has also been identified as a significant factor in this regard. The need for 
businesses to measure and manage their impacts across multiple dimensions was driven 
by growing governmental and societal pressure. The Triple Bottom Line (TBL) was devel-
oped as a framework requiring companies to account for their economic, social, and 
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environmental performance at the same time [1–3]. The conceptual foundation for ESG 
practices in manufacturing is based on this framework. 

The manufacturing sector can be considered a fundamental pillar of economic sus-
tainability [4,5]. It creates jobs, generates wealth, and powers national economies while at 
the same time it is one of the biggest sources of environmental damage and social impact. 
Manufacturing as an industry consumes significant amounts of raw materials and energy, 
generates waste and pollution, and provides employment for many people. For these rea-
sons, the industry faces serious expectations and pressure. This includes using resources 
wisely, avoiding energy waste, keeping emissions low, providing fair treatment to em-
ployees, and acting responsibly with every supplier and partner, from raw materials to 
the final product delivered to customers [6–8]. 

If a company focuses only on improvements in resource efficiency or reductions in 
harmful emissions, it cannot provide a comprehensive overview of its sustainability status 
and achievements. There is an increasing demand in the research for a more thorough 
review of the organizational processes that produce these outcomes. Without understand-
ing the key components such as how management responsibilities are allocated, how in-
ternal policies are structured, how production processes are managed, and how sustaina-
bility expectations are communicated to suppliers, it is impossible to meaningfully assess 
whether a company’s performance is systematic and sustainable or merely coincidental. 

All mentioned components must be considered because the concept of sustainable 
production is not just a set of final environmental indicators. Furthermore, sustainable 
production must be addressed as interrelated management mechanisms, processes, and 
results [9–11]. Research in the field of environmental performance and reporting indicates 
that production outcomes and the methods used to report them should be viewed as being 
closely interrelated, rather than as entirely separate areas of management [12]. 

To integrate environmental, social, and governance considerations into business op-
erations, the ESG framework represents one of the most relevant and practical ap-
proaches. An analysis of the scientific publications [13–15] reveals that ESG should not be 
interpreted solely as an external evaluation framework or as a communication instrument. 
Rather, it should be interpreted as a broader organizational strategy through which sus-
tainability is integrated into management decisions, internal procedures, accountability 
systems, and operational practices. ESG is closely linked to a long-term management focus 
and increased transparency. For this reason, it is associated with the development of more 
advanced systems that include stakeholders and facilitate non-financial reporting. Finally, 
ESG is associated with a clearer distribution of responsibilities within the company. 

The growing body of literature emphasizing the connection between sustainable 
company practices and better organizational performance further highlights the signifi-
cance of ESG. Although they are implemented and measured differently, numerous stud-
ies demonstrate that the relationship between ESG factors and company performance is 
generally positive [16–18]. This finding is considered important because it suggests that 
ESG encompasses more than regulatory compliance and reputational effects. Companies 
often adopt ESG practices to mitigate risks, build trust, and remain competitive in the long 
term. These practices provide benefits to the business and the many stakeholders affected 
by it as well [19,20]. 

It should be noted that a majority of the research is focused on large public compa-
nies, secondary databases, and macro-empirical models. The focus of these studies often 
lies in ESG performance, green transformation, intelligent manufacturing, or the financial 
implications of ESG. Nevertheless, the manufacturing sector is highly sensitive to Euro-
pean regulations, market pressure for greater transparency, and the need for more struc-
tured adaptation to sustainable management and production models. Most of the studies 
in the field regard ESG as an external assessment or reporting tool, but this does not reflect 



Sustainability 2026, 18, 7103 3 of 26 
 

https://doi.org/10.3390/su18147103 

how ESG functions as an organizational and managerial process in manufacturing com-
panies, particularly in less-studied national contexts, such as the Bulgarian context. This 
study addresses the theoretical gap in the limited understanding of ESG functioning as an 
internal management approach that can support sustainable production practices at the 
company level. The aim of the study is to evaluate the extent of ESG integration, identify 
the main challenges and opportunities, and examine the relationship between ESG inte-
gration and sustainable production practices in the Bulgarian manufacturing sector. The 
study examines ESG integration by presenting a conceptual ESG framework as an internal 
management approach that incorporates sustainability principles into policies, responsi-
bilities, procedures, reporting, stakeholder engagement, and production practices. This 
perspective broadens the dominant approach in the literature where ESG is often ana-
lyzed through external ratings, financial indicators, or secondary databases. Thus, the con-
tribution goes further than merely providing data on the Bulgarian manufacturing sector. 
It also focuses on linking ESG integration to sustainable production practices at the com-
pany level. The study emphasizes the relationship between managerial adoption of ESG 
and practical implementation of sustainable production solutions. Furthermore, this 
study explores the intersection of two significant research themes in the literature: ESG as 
a management framework for sustainability and sustainable production as an organiza-
tional and process transformation within the manufacturing sector [9,11,13]. Within the 
scope of this study, a distinction is made between the terminology of “sustainable pro-
duction” and “sustainable production practices.” The first term is used when discussing 
broader theoretical frameworks, while the second is used to refer to the specific manage-
rial, technological, or organizational practices measured through the survey instrument. 

2. Literature Review 
2.1. ESG as a Framework for Better Corporate Sustainability and Performance 

Adopted by the United Nations in 2015, the Sustainable Development Goals (SDGs) 
aim to address poverty, inequality, climate change, and environmental degradation 
[21,22]. These goals establish a holistic global framework that necessarily extends to the 
environmental, social, and economic spheres of business activity. Although SD was pre-
viously viewed as an opportunity to enhance a company’s image, nowadays it is a crucial 
strategic component for its long-term market position [9,11,23]. Further, it has trans-
formed the financial and accounting sector and given rise to sustainable finance goals, 
which are supported by institutional investors and individuals interested in investing in 
companies with strong environmental, social, and governance performance [24]. The con-
temporary understanding of ESG was established in the report Who Cares Wins [25]. The 
formalization of the ESG concept as a strategy for incorporating sustainability into invest-
ment and management practices was subsequently advanced by the UN Principles of Re-
sponsible Investment. Particularly, the notion of ESG emerged from the social and envi-
ronmental awareness movements in the late 20th century. They shed light on various is-
sues, such as pollution, the overuse of resources, and unethical business practices [26]. 
The three pillars of ESG have subsequently evolved in order to form more structured and 
measurable criteria. The development of ESG as an institutional framework is also closely 
linked to the growing importance of non-financial reporting, transparency, and govern-
ance mechanisms for sustainability. The report Who Cares Wins places ESG at the centre 
of the contemporary debate on the relationship between sustainability, investment deci-
sions, and corporate governance [25]. Subsequent studies show that companies that inte-
grate sustainability into their business models and management processes establish more 
clearly defined responsibilities and more developed mechanisms for stakeholder engage-
ment. They also expand the scope of internal measurement systems and achieve a higher 
level of disclosure of non-financial information [13–15]. This means that ESG should not 
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be viewed solely as an external assessment tool, but as an internal management system 
through which sustainability is transformed into specific goals, processes, responsibilities, 
and accountability. In this regard, companies launched ESG performance indexes and 
evaluation criteria [27]. This creates an increasing demand for them to organize and im-
plement activities in a way that aligns with the principles of sustainable development. 

The contemporary understanding of ESG has to be viewed through the lens of stake-
holder theory, corporate sustainability, and triple bottom line logic interrelation. Freeman 
(1984) laid the theoretical foundations for this framework [2]. He put the emphasis on the 
relationships among the employees, customers, suppliers, civil society communities, and 
public institutions. He expands on the understanding of the purpose of a business organ-
ization’s operations beyond the interests of shareholders. The stakeholder theory devel-
oped by Donaldson, T. and Preston, L. E. (1995) builds on the previous theory and lays 
the theoretical foundation for the need to integrate ESG into manufacturing companies 
[28]. They stated that the companies have obligations not only to shareholders but to all 
stakeholders. Further development is made by Jones (1995), who demonstrates that the 
significant competitive advantages can be achieved only if the company creates trust, 
maintains cooperation, and ethical behavior [3]. According to Legitimacy Theory, compa-
nies must constantly align their activities not only with stakeholder expectations but also 
with social norms in order to gain social approval, which is directly linked to their effec-
tive activity in the long term [29]. This implies that the adoption of ESG frameworks in 
manufacturing companies must be viewed as institutionally mandatory. 

Indeed, the reasons for the need to implement ESG have been examined by a number 
of authors. Stakeholder pressure is identified as the main contributing factor. As stated by 
[30–33], stakeholders who have the power to influence decisions regarding the implemen-
tation of ESG can be divided into two groups: internal stakeholders, which include em-
ployees, and external stakeholders. As external stakeholders, administrative authorities, 
civic organizations, financial institutions, suppliers, and customers are cited as having a 
considerable impact. Another significant factor driving the implementation of sustainable 
practices in corporate management and practices is market dynamics [34]. 

For companies that are already following ESG standards, ESG ratings have triggered 
internal changes. They included more reporting, changes to the company’s organization, 
raising awareness, learning, comparing performance to others, and implementing new 
policies. These internal changes are focused on climate change, diversity, and human 
rights [35]. The increasingly complex, multi-faceted nature of business ethics and sustain-
ability is evaluated and managed by stakeholders, for which ESG ratings play an im-
portant role [36]. ESG data is being used more and more often by investors to monitor the 
ethical and sustainability practices of the companies in which they are investing. 

Integrating ESG frameworks into corporate strategy is imperative to ensure that busi-
ness efforts are aligned with global sustainability objectives, rather than undermining 
them [4,6]. 

One of the most important questions in the literature is whether, and to what extent, 
ESG is linked to organizational performance [37]. Hence, several authors have discussed 
the integration of ESG criteria and their impact on corporate sustainability performance 
and ESG dimensions and corporate risks [38,39]. Accordingly, some studies show that the 
relationship between sustainable corporate behavior and business outcomes in most cases 
is positive. Orlitzky et al. (2003) were among the earliest to identify a positive relationship 
between corporate social performance and corporate financial performance [17]. Later 
analyses confirm the robustness of this relationship across various contexts. The most 
comprehensive meta-analysis, encompassing more than 2000 empirical studies, concludes 
that the business case for ESG is empirically well-founded [16]. Expanding on this, Wang 
et al. (2016) show that the strength and direction of this relationship also depend on 
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contextual factors [18]. This suggests that the impact of ESG factors is not automatic, but 
rather depends on institutional environments, sector-specific characteristics, and organi-
zational features. 

From a management perspective, these findings are significant because they suggest 
that ESG should not be viewed solely as a matter of compliance, symbolic legitimacy, or 
reputational communication. On the contrary, sustainability can be a source of better risk 
management, greater reliability of organizational processes, and longer-term strategic po-
sitioning. Along this line, Porter and Kramer (2011) propose the concept of creating shared 
value, according to which sustainable and socially responsible management practices can 
create value simultaneously for companies and their broader environment [20]. In the con-
text of ESG, this means that the integration of environmental, social, and governance prin-
ciples can be viewed not merely as a response to external pressure, but as a mechanism 
for strengthening organizational sustainability. 

2.2. ESG Integration and Sustainable Manufacturing 

ESG integration in manufacturing companies is based on three complementary 
frameworks. Agency theory establishes that the key mechanism for aligning managerial 
and stakeholders’ interests is corporate governance structures based on commitment and 
monitoring by the board of directors, management accountability, and transparency [40]. 

The resource-based view suggests that if a company incorporates ethical and sustain-
able practices into its day-to-day operations, this creates a sustainable competitive ad-
vantage, as it makes specific capabilities difficult to imitate [41]. 

The explanation for why ESG integration is both a management requirement and 
long-term value creation factor can be found in the Triple Bottom Line theory (1998). 
Measuring economic, environmental, and social outcomes together is essential and 
Elkington (1997) systematized the need to analyze economic performance balanced 
against the environmental and social impacts [42]. 

Because ESG enhances transparency, promotes accountability, and facilitates com-
pany comparisons, it has become a practically applicable approach to corporate sustaina-
bility [43]. 

Recent studies show that the manufacturing sector needs to be transformed. Essential 
for this transformation is the implementation of ESG since it contributes to the transpar-
ency, optimization of resources, smart manufacturing, and green transition. 

However, to truly achieve these results, it is necessary to take the company’s size into 
account. Researchers have noted that larger companies with more resources tend to have 
higher ESG ratings. However, these ratings do not always reflect the company’s actual 
sustainability. Rather, they show how well a company is able to report and present its 
activities [44–47]. Along this line they argue that due to the resource capacity, larger com-
panies are capable of providing more comprehensive ESG disclosures, unlike the smaller 
ones which do not have enough resources to dedicate [48]. 

The manufacturing industry is the foundation not only of the economy but also of 
society as a whole. It is facing a significant challenge as a result of sustainability impera-
tives. They demand fundamental changes in technology, business models, and organiza-
tional culture. This challenge stems from the fact that the assumption of unlimited natural 
resources and infinite environmental regenerative capacity is no longer valid [49]. 

The manufacturing sector plays a central role in the analysis of sustainable develop-
ment, as it combines a significant economic role with a high degree of environmental and 
social sensitivity. 

Manufacturing is resource intensive. This has a negative impact on the company’s 
reputation. It also creates conflicts with stakeholders. Furthermore, there is a persistent 
institutional pressure on the companies to address pollution and environmental 
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performance [50]. Companies are under pressure from both internal and external factors 
to improve their social and environmental performance [51]. 

The definition of sustainable manufacturing is the integration of processes and sys-
tems to produce high-quality products and services using fewer and more sustainable 
resources [52–54]. 

In the literature, sustainable production is of particular interest, as the activities in-
volved in its implementation are directly linked to energy efficiency, resource intensity, 
waste, emissions, occupational safety, and the impact on the supply chain [9,11]. Further-
more, Hart (1995), in his natural-resource-based view of the company, demonstrates that 
the long-term competitiveness is increasingly linked to the ability to manage natural re-
sources, environmental constraints, and the associated organizational innovations [23]. 

Unlike the outdated view that a manufacturing company is sustainable simply be-
cause it emits fewer harmful emissions and uses fewer energy resources, the more recent 
understanding acknowledges that these results alone are not sufficient for a realistic as-
sessment. Attention must also be paid to the decision-making process, accountability, in-
ternal rules and procedures, and management of relationships with staff and suppliers. In 
this regard, Lee and Kazakova (2024) argue that the outcome and the process that led to 
it should both be measured [9]. Tiuncika and Bormane (2024) further elaborate on this 
concept, emphasizing that a company’s management style is a fundamental aspect of its 
sustainability [11]. These observations are important for assessing corporate sustainability 
because they enable meaningful comparisons. For example, even if two companies have 
the same level of harmful emissions, it matters which company achieved this through a 
genuine internal system rather than simply manipulating the results. 

Sharma et al. (2023) point out that sustainable production cannot be reduced to re-
sults or processes alone [10]. They identify the three main dimensions of a company’s 
sustainability as what it achieves, how it achieves it, and how it is managed, which need 
to be assessed together. This is necessary to respond to the increasing pressure to use re-
sources more efficiently, to introduce greener technologies, and to adapt its organizational 
structure to meet new environmental demands. 

Clarkson et al. (2008) expand on this explaining that what a company actually does 
in the environmental field and what it reports on are closely linked [12]. This is particu-
larly important in manufacturing, because there is a real risk that a company may appear 
sustainable on paper without actually being sustainable in practice. 

The main challenge they draw attention to is the difference between real transfor-
mation and symbolic communication. A company can publish impressive sustainability 
reports, use “green” language, and score well on ESG ratings—without fundamentally 
changing the way it operates. In manufacturing, where the environmental and social 
stakes are high, this gap between appearance and reality can be significant and mislead-
ing. 

Another issue that has attracted considerable attention in the literature is how ESG 
evolves from a reporting framework into a functioning organizational system. Research 
on corporate sustainability shows that companies with a higher degree of sustainability 
are characterized by more clearly institutionalized management responsibilities, stronger 
commitment from senior management, a longer-term orientation, and more developed 
systems for tracking and disclosing non-financial information [13]. This is particularly im-
portant because it draws attention to the management as a mediator between strategic 
sustainability and day-to-day operational practice. 

A number of authors have found that ESG is not merely a document that demon-
strates a company’s sustainability. Rather, it is linked to an internal system that enables 
the company to be managed more effectively, to be sustainable, and to make that sustain-
ability measurable. Rusu et al. (2024) view ESG reports as a tool to help managers achieve 
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their goals by coordinating information and activities across different departments within 
the company [15]. Ioannou and Serafeim (2019) point out that sustainability reporting is 
necessary to ensure that key aspects of a company’s operations, such as carbon emissions, 
working conditions, and corporate governance, are not overlooked [14]. This not only 
makes the company’s operations more transparent but also fosters internal discipline. If 
there are no well-developed internal procedures, managerial responsibilities, and an ac-
counting infrastructure, it would be very difficult to implement sustainability, which is 
directly relevant to manufacturing enterprises. 

2.3. Research Gap and New ESG Empirical Approach in Manufacturing Context 

Recent empirical studies in the manufacturing sector indicate that ESG is increasingly 
linked to broader processes of technological, organizational, and green transformation. 
Huang et al. (2024) analyze the relationship between intelligent manufacturing and ESG 
performance and show that transparency, green innovation, and supply chain collabora-
tion are important intermediary mechanisms [46]. While interest in ESG integration is on 
the rise, current research mostly focuses on the business and financial side of sustainabil-
ity, with a lack of studies that look at how ESG is put into management practices at the 
company level in specific regions [55]. 

Despite the growing body of literature on the subject, several significant limitations 
can be identified. First, a significant part of empirical research focuses on the ESG effects 
on financial performance, credit ratings, green innovation, or technological transfor-
mation, but rarely examines the process of internal ESG integration as an internal man-
agement approach. Second, the recent studies are predominantly concentrated on large 
public companies and secondary databases, which limits the understanding of how ESG 
is perceived and implemented across a broader range of manufacturing companies. Third, 
there is a lack of sufficient empirical research on the manufacturing sector in a national 
context, even though it is particularly sensitive to growing demands for transparency, 
sustainability, and adaptation to new regulatory and market frameworks. Thus, it is clear 
that there is an evident need for context-specific, survey-based studies that focus on how 
manufacturing companies perceive and integrate ESG practices into their internal man-
agement systems. 

In line with the reviewed literature, the present study is based on the understanding 
that a higher degree of ESG integration should be associated with a higher degree of im-
plementation of sustainable production practices. The study seeks the intersection be-
tween ESG as a management framework for sustainability and sustainable production as 
a process and organizational transformation within the manufacturing sector [9,11,13]. 
The study is based on categories described in the literature review above and is developed 
using a conceptual framework created by the authors (Figure 1). This framework is struc-
tured as a logical sequence that links the input ESG factors, the management approach for 
their integration, and the expected outcomes for sustainable production. 
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Figure 1. A conceptual framework for the transition from individual ESG measures to integrated 
sustainable production in the Bulgarian context. Note: Blue arrows represent the integration of ESG 
factors into management processes, green arrows indicate the transition to sustainability outcomes, 
and the dashed green arrow represents the feedback loop for continuous improvement. Source: Au-
thor’s own work. 

As shown in Figure 1, the conceptual framework is based on the premise that the 
transition to sustainable production models in the Bulgarian context is not a single event, 
but rather a systematic management process. The process begins with identifying specific 
environmental (E), societal (S), and governance (G) factors. When viewed through the lens 
of company management, these factors lead to long-term sustainable production. The de-
veloped framework serves as a visual basis for the empirical verification presented in Sec-
tion 3. The analysis of the survey data will follow the “Inputs—Process—Outputs” frame-
work to assess the extent to which reported ESG policies are transformed into real sus-
tainable production practices at the sectoral level. 

2.4. Research Questions and Hypotheses 

Based on the reviewed literature and the conceptual framework presented, the fol-
lowing Research Questions (RQs) and Hypotheses (Hs) were formulated. They ensure the 
connection between the conceptual framework and the subsequent empirical testing. 
They outline the analytical logic according to which the constructive elements, indexes, 
and statistical procedures are defined in the methodological section. They are consistent 
with the cross-sectional survey design and do not imply cause-and-effect relationships. 

The research questions that were formulated are as follows: 

RQ1: To what extent are ESG principles integrated into the Bulgarian manufacturing com-
panies?  
RQ2: To what extent have sustainable production practices been implemented? 
RQ3: Is there a relationship between ESG integration and sustainable production prac-
tices? 

Based on these research questions, the following hypotheses were formulated for em-
pirical testing: 

H1: A higher extent of ESG integration is positively related to a higher degree of sustain-
able production practices.  
H2: The extent of ESG integration varies depending on the size of the company.  
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H3: The extent to which sustainable production practices are implemented varies depend-
ing on the size of the enterprise.  

3. Materials and Methods 
This study employs a quantitative research approach based on a structured question-

naire distributed to manufacturing companies operating in Bulgaria. This methodology 
was chosen to collect consistent and comparable data on the extent of ESG integration and 
sustainable production practices. This approach is particularly suitable for studies focus-
ing on organizational policies, management strategies, and practices that should be exam-
ined and compared across companies [13,15]. 

3.1. Questionnaire Development and Measurement 

The survey instrument was structured into several thematic sections: company pro-
file, ESG integration, sustainable production practices, perceived challenges, and per-
ceived opportunities. The indicators were developed based on the theoretical categories 
identified in the literature review and were aligned with the study’s objective of analyzing 
ESG as an internal management approach. All key indicators were measured using a five-
point Likert scale, where 1 indicates the lowest level of agreement or application, and 5 
indicates the highest level of agreement or application. Using a common scale for all indi-
cators made it possible to aggregate the individual indicators into aggregated indexes. 
The indexes were constructed based on the arithmetic mean of the included indicators, 
with a higher value indicating a higher extent of development of the respective compo-
nent. The respondents included business owners, CEOs, production, and quality manag-
ers, as well as experts in the fields of sustainable development, CSR, and ESG practices. 
Other senior management representatives who are familiar with organizational policies, 
production practices, and reporting are also included in the study. This research frame-
work is based on the premise that the integration of ESG and sustainable production are 
organizational and managerial aspects that cannot be effectively evaluated without an in-
depth understanding of internal systems, responsibilities, and processes [9,13]. 

The study sample includes manufacturing companies in Bulgaria. A detailed over-
view of the survey instrument and the correspondence between the individual survey 
items and the aggregate indexes is provided in Appendix A (Table A1). The selection of 
this sector is based on several key considerations. First, the manufacturing sector plays a 
central role in Bulgaria’s economy by creating jobs, adding value, and fostering techno-
logical development. Second, this sector involves key aspects such as resource intensity, 
energy efficiency, waste management, emissions control, and ensuring a healthy and safe 
working environment. Third, integrating ESG practices into manufacturing companies di-
rectly impacts value chain management, internal management systems, stakeholder rela-
tions, and sustainability reporting. 

3.2. Selection Procedure and Sample Size 

The sample was formed through purposive sampling and voluntary participation of 
150 manufacturing companies selected to ensure representation across different company 
sizes. The sample comprised 45 small companies (30%), 60 medium-sized companies 
(40%), and 45 large companies (30%). This provides the minimum required representation 
for comparative analysis. Geographically, the sample is concentrated in Sofia, Burgas, 
Varna, and Plovdiv regions. The study period was one month, during which an anony-
mous online questionnaire survey was conducted. 

This approach was employed due to the lack of a consistent publicly available sam-
pling frame that would allow for a probability-based selection of all manufacturing enter-
prises in the country. Such an approach is also consistent with recommendations for 
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research focused on organizational behavior and innovation implementation, in which 
the depth of the analysis has priority over statistical generalization [56]. Furthermore, pur-
posive sampling is widely used and methodologically appropriate in sector-specific or-
ganizational research where the goal is comprehensive coverage of a defined professional 
population rather than statistical generalization to a heterogeneous one. The results 
should be interpreted as empirical data for the studied sample, rather than as generaliza-
tions applicable to all manufacturing companies in Bulgaria. For this reason, the study 
does not claim to be nationally statistically representative. Instead, the sample was struc-
tured to include companies of varying sizes, regional locations, industrial subsectors, ex-
port activity, and the presence or absence of ESG/non-financial reporting. Selection bias 
cannot be completely excluded because participation was voluntary. Companies that are 
more sensitive to ESG issues and sustainability may have been more likely to respond to 
the survey. This limitation has been taken into account in the interpretation of the results 
and in the formulation of the conclusions. 

For analytical purposes, the study employs two main categories. The first is “ESG 
integration”. This category includes ESG policies, senior management commitment, 
clearly defined management responsibilities, ESG goals, internal procedures, stakeholder 
engagement, reporting and disclosure, and human resource policies. The second category 
is “sustainable production practices”. This category covers energy efficiency, waste reduc-
tion, resource optimization, emissions control, circular economy practices, the utilization 
of clean technologies, workplace health and safety, staff training, and sustainability re-
quirements for suppliers. 

3.3. Measurement of Construct Elements and Development of Indexes 

After defining the main analytical categories, it was necessary to specify how they 
are transformed into measurable empirical indicators. For this reason, measures for the 
key construct elements were developed. They link the individual dimensions of ESG in-
tegration, sustainable production practices, and challenges and opportunities to specific 
indicators and aggregate indexes. This approach provides greater transparency in the 
measurement process and enables subsequent use of the indexes in descriptive, compar-
ative, and regression analyses. 

The measurement framework is summarized in Table 1. 

Table 1. Measurement of construct elements. 

Construct Ele-
ment/Indexes 

Number of 
Indicators 

Key Measurements Aggregation 
Method 

Methodological Func-
tion 

ESG Integration 
Index 8 

ESG Policies; Senior Management Commit-
ment; ESG Responsibilities; ESG Goals; Internal 
Procedures; Stakeholder Engagement; 
ESG/non-financial Reporting; Social HR Policies 

Arithmetic 
mean of the in-
dicators 

Measures the extent of in-
ternal management inte-
gration of ESG 

Sustainable 
Manufacturing 
Practices Index 

9 

Energy efficiency; Waste Reduction; Resource 
Optimization; Emissions Control; Circular Prac-
tices; Clean Technologies; Healthy and Safe 
Working Conditions; Training; Supplier Re-
quirements 

Arithmetic 
mean of the in-
dicators 

Measures the extent to 
which sustainable pro-
duction practices have 
been implemented 

Challenges In-
dex 6 

Financial Resources; Expertise; Administrative 
Capacity; Regulatory Clarity; Internal Motiva-
tion; Market Pressure 

Arithmetic 
mean of the in-
dicators 

Measures perceived bar-
riers to ESG integration 

Opportunities 
Index 6 

Regulatory Compliance; Reputation; Efficiency; 
Market Access; Stakeholder Relations; Risk Mit-
igation 

Arithmetic 
mean of the in-
dicators 

Measures the perceived 
benefits and opportuni-
ties of ESG integration 
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Note: The indexes are developed as composite management indicators based on the theoretical di-
mensions, rather than reflective latent constructs.  
Source: Original research. 

The presented measurements demonstrate that the indexes are not introduced as in-
dividual numerical values with no theoretical connection to the model. Rather, they are 
presented as composite indicators derived from predefined managerial, organizational, 
and production dimensions. This approach ensures a clear and direct connection between 
the literature review, the conceptual framework, and the empirical section. The interpre-
tation of the results is based on a measurement logic that is clearly traceable, enhancing 
the reliability and validity of the study. 

To conduct the data analysis, two main analytical levels are considered. First, de-
scriptive statistical methods are used to outline the profile of the sample and determine 
the frequency of ESG practices and sustainable production practices. At this stage, abso-
lute values, relative shares, percentage distributions, and average values are used for the 
respective indicators. Second, a comparative analysis based on company size in the “Man-
ufacturing” sector is conducted. Here, the focus is on identifying differences in the extent 
of ESG integration and the implementation of sustainable production practices among 
different groups of companies. This highlights differences between small, medium, and 
large companies and enables us to identify characteristics based on the scope of their ac-
tivities. 

3.4. Analytical Strategy and Statistical Procedures 

A one-way analysis of variance (ANOVA) was performed to determine whether the 
observed differences between small, medium, and large companies were statistically sig-
nificant. Company size was used as an aggregating variable with three categories: small, 
medium, and large firms. The dependent variables included individual indicators of ESG 
integration, individual indicators of sustainable production practices, and the two aggre-
gate indexes. To assess the practical significance of the differences between the groups 
along with the p-values, the effect size was reported using η2. Additionally, a simple linear 
regression model was employed to evaluate the relationship between the aggregate ESG 
integration index and the aggregate sustainable production practices index. The sustain-
able production practices index was the dependent variable and the ESG integration index 
was the independent variable. This model was not interpreted as causal, but rather as a 
test of the strength and relationship direction of the two indexes. A summary of the addi-
tional statistical tests used to assess group differences and the relationship between ESG 
integration and sustainable production practices is provided in Appendix B (Table A2). 

4. Results 
4.1. Sample Profile 

The study encompasses 150 manufacturing companies, which are classified by size 
as follows: 45 small companies (30%), 60 medium companies (40%), and 45 large compa-
nies (30%). This enables a comparative analysis of the different company groups, as well 
as identification of differing levels of ESG integration and sustainable manufacturing 
practices. Geographically, the largest share (32.0%) is represented by companies in Sofia, 
followed by companies in Plovdiv (20.0%), Varna (16.0%), and Burgas (14.0%). The re-
maining 18.0% are distributed across other regions of the country. Most companies are in 
the food and beverage industry, mechanical engineering, and metal product manufactur-
ing. The majority of the companies in the sample are engaged in export activities, and 
approximately one-third of them report the integration of ESG or non-financial reporting. 

A summary of the sample structure by key indicators is presented in Table 2. 
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Table 2. Sample profile. 

Indicator Category Number % 

Company size 
Small 45 30.0% 
Medium 60 40.0% 
Large 45 30.0% 

Geographical location 

Sofia City 48 32.0% 
Plovdiv 30 20.0% 
Varna 24 16.0% 
Burgas 21 14.0% 
Other regions in the country 27 18.0% 

Business activity 

Food and beverage industry 30 20.0% 
Machinery and equipment 27 18.0% 
Metal products 24 16.0% 
Chemical and pharmaceutical industry 21 14.0% 
Textiles and clothing 18 12.0% 
Woodworking and furniture 15 10.0% 
Plastics and rubber 15 10.0% 

Export activity 
Yes 87 58.0% 
No 63 42.0% 

ESG/non-financial 
reporting 

Yes 54 36.0% 
No 96 64.0% 

Source: Original research. 

4.2. Extent of ESG Integration 

The results show that the overall level of ESG integration in the surveyed companies 
is relatively high. However, it is unevenly distributed across individual components. The 
highest average scores are in senior management’s commitment to ESG integration (M = 
3.92) and in human resources policies (M = 4.02). It is found that in the social and govern-
ance dimensions, companies demonstrate greater internal readiness. At the same time, 
lower values are recorded for reporting and disclosure (M = 3.06), internal procedures (M 
= 3.18), and the existence of ESG policies (M = 3.24). The analysis shows that the institu-
tional aspects of ESG integration remain less developed. 

Table 3 presents the results related to ESG integration indicators. 

Table 3. Statistical indicators of the degree of ESG integration. 

Indicator 
Average 

Value 
Standard 
Deviation Interpretation 

The company has integrated ESG policies 3.24 1.18 Moderate level 
Senior management is committed to ESG in-
tegration  3.92 0.96 High level 

There are clearly defined ESG responsibili-
ties 3.38 1.07 Moderate level 

Specific ESG goals and priorities are in place 3.46 1.02 High level 
Internal procedures are in place to monitor 
ESG practices  3.18 1.11 Moderate level 

The company maintains mechanisms for 
stakeholder engagement 

3.52 0.94 High level 

There is a practice of ESG/non-financial re-
porting 

3.06 1.20 Moderate level 
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The company implements social policies for 
human resources 

4.02 0.88 High level 

Overall ESG integration index 3.47 0.79 High level 
Source: Original research. 

Empirical data indicate that higher ratings were given for management commitment 
and social policies. However, practices related to reporting, monitoring, and the formal 
structuring of ESG activities are less developed. Consequently, the sample studied shows 
a discrepancy between management’s declared commitment to sustainable development 
and the extent to which ESG has been institutionalized as a formal management system. 

4.3. Implementation of Sustainable Production Practices 

Sustainable manufacturing practices show higher scores in areas primarily related to 
operational efficiency and compliance with regulatory requirements. The highest average 
scores are found in the indicators related to workplace health and safety (M = 4.22), energy 
efficiency (M = 4.08), and waste reduction (M = 3.94). Lower values are observed for circu-
lar practices (M = 2.98), emissions control (M = 3.26), supplier requirements (M = 3.16), and 
the implementation of clean technologies (M = 3.12). Therefore, it can be argued that en-
terprises are more advanced in the implementation of measures of a direct operational 
and regulatory nature. Practices requiring a more comprehensive transformation in the 
value chain remain less developed. 

Table 4 summarizes the data on integrated production practices in the operations of 
companies in the “Manufacturing” sector. 

Table 4. Assessment of sustainable production practices 

Indicator Average 
Value 

Standard 
Deviation Interpretation 

Energy efficiency measures are implemented 4.08 0.81 High level 
Waste reduction measures are implemented 3.94 0.89 High level 
Resource optimization practices are implemented 3.88 0.86 High level 
Emissions control measures are implemented 3.26 1.10 Moderate level 
Circular economy practices are implemented 2.98 1.14 Moderate level 
Clean technologies are implemented 3.12 1.09 Moderate level 
Workplace health and safety are ensured 4.22 0.73 Very high level 
Staff training is conducted 3.74 0.97 High level 
Sustainability requirements are applied to suppliers 3.16 1.05 Moderate level 
Overall index of sustainable production practices 3.58 0.74 High level 

Source: Original research. 

The data in Table 4 are consistent with the conclusions, indicating that there are dif-
ferences in the extent to which individual practices are implemented among manufactur-
ing companies. Variation in some of the indicators points to inconsistencies in the imple-
mentation of sustainable practices. On the other hand, those practices that are directly 
linked to internal production discipline are more widespread. In contrast, more complex 
sustainable practices related to circularity and the transformation of supply chain rela-
tionships remain less prevalent. This suggests potential for further development and ex-
pansion of their scope in terms of sustainability. The most common ESG and sustainable 
practices implemented in the manufacturing sector are presented in Figure 2. 
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Figure 2. Percentage of companies implementing ESG and sustainable practices (%). Source: Au-
thor’s own research. 

The survey results indicate that energy efficiency and waste reduction measures are 
widespread. Formal ESG policies and internal ESG reporting are significantly less com-
mon. This means that companies in the “Manufacturing” sector are more likely to imple-
ment practices with a direct impact than to develop a comprehensive ESG system. Thus, 
at the sectoral level, there are more measurable and actionable measures than strategic 
and ESG reporting mechanisms. 

4.4. Differences by Company Size in ESG Integration and Sustainable Production Practices 

A descriptive and comparative analysis was conducted to evaluate differences in ESG 
integration and sustainable production practices among companies of small, medium, 
and large sizes. The observed differences in mean values across size categories are not 
interpreted as evidence of a causal relationship between company size and ESG integra-
tion or sustainable production practices but only as a descriptive pattern. 

Table 5 shows a consistent upward trend in the descriptive comparison, with large 
companies reporting higher average values than medium-sized and small companies. 

Table 5. Comparative analysis of ESG integration and sustainable production practices by company 
size 

Category 
Comparison 

Indicator 

Types of Companies Maximum 
Mean 
Difference Small Medium Large 

ESG Integration 

ESG Policies 2.67 3.35 3.79 1.12  
Senior Management 

Commitment 
3.54 3.95 4.28 0.74 

ESG Reporting 2.48 3.10 3.60 1.12  
Internal Procedures 2.73 3.22 3.58 0.85  

Overall ESG 
Integration Index 3.01 3.46 3.91 0.90  

Sustainable 
manufacturing 

practices 

Energy Efficiency 3.72 4.11 4.38 0.66  
Waste Reduction 3.61 4.02 4.21 0.60  

Emissions Control 2.88 3.24 3.70 0.82  
Circular Practices 2.41 3.01 3.46 1.05  
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Clean Technologies 2.58 3.18 3.70 1.12  
Overall Sustainable 

Manufacturing 
Practices Index 

3.19 3.58 3.98 0.79  

Source: Original research. 

Although the descriptive results presented in Table 5 indicate differences across com-
pany-size categories, comparisons of mean values alone are insufficient to establish their 
statistical significance. Therefore, a one-way analysis of variance was conducted, and the 
results are presented in Table 6. 

Table 6. Formal statistical test of differences between small, medium, and large companies using 
one-way analysis of variance 

Indicator 
Average Value (M) 

F (2, 147) p η2 Interpretation Small Com-
panies 

Medium 
Companies 

Large Com-
panies 

ESG Policies 2.67 3.35 3.79 11.82 <0.001 0.139 significant effect  
Senior Management Commit-

ment  
3.54 3.95 4.28 7.28 0.001 0.090 moderate effect 

ESG/Non-Financial Reporting 2.48 3.10 3.60 11.19 <0.001 0.132 moderate to sig-
nificant effect 

Internal Procedures 2.73 3.22 3.58 7.21 0.001 0.089 moderate effect 
Overall ESG Integration Index 3.01 3.46 3.91 17.92 <0.001 0.196 significant effect 

Energy Efficiency 3.72 4.11 4.38 8.31 <0.001 0.102 moderate effect 
Waste Reduction 3.61 4.02 4.21 5.73 0.004 0.072 moderate effect 

Emissions Control 2.88 3.24 3.70 6.78 0.002 0.084 moderate effect 

Circular Practices 2.41 3.01 3.46 10.90 <0.001 0.129 moderate to sig-
nificant effect 

Clean Technologies 2.58 3.18 3.70 13.97 <0.001 0.160 significant effect 
Overall Index of Sustainable 

Production Practices 3.19 3.58 3.98 15.28 <0.001 0.172 significant effect 

Note: M = arithmetic mean on a five-point Likert scale, F = statistic from a one-way analysis of var-
iance, p = level of statistical significance, η2 = effect size. Source: Original research. 

The results of the one-way analysis of variance indicate a statistically significant re-
lationship between company size and the extent of ESG integration and sustainable pro-
duction practices. Statistically significant differences were observed between small, me-
dium, and large companies for all examined indicators. The most significant differences 
were observed in the overall ESG integration and sustainable production practices in-
dexes, as well as in ESG policies, reporting, circular practices, and clean technology adop-
tion. These results show that larger companies have more formalized ESG policies and 
more advanced sustainable production practices. However, the interpretation should be 
limited to a statistical relationship between company size and the indexes under consid-
eration. No causal conclusion can be drawn about whether size directly leads to higher 
ESG integration. It is more plausible that size reflects a broader organizational, adminis-
trative, financial, and expert capacity to implement and maintain structured ESG strate-
gies. 

  



Sustainability 2026, 18, 7103 16 of 26 
 

https://doi.org/10.3390/su18147103 

4.5. Challenges and Opportunities in ESG Integration 

An empirical analysis was conducted to identify the main challenges and opportuni-
ties facing ESG integration. The study covers some of the key factors influencing the pro-
cess of implementing ESG practices in companies in the “Manufacturing” sector. The ag-
gregated results are presented in Table 7. 

Table 7. Empirical analysis of the main challenges and opportunities for ESG integration. 

Category Factor Average 
Value 

Interpretation Rank 

Challenges 

Lack of financial 
resources 4.18 High level 1 

Lack of expertise 3.96 High level 2 
Limited administrative 
capacity 3.74 High level 3 

Insufficient regulatory 
clarity 3.22 Moderate level 4 

Low internal motivation 2.88 Moderate level 5 
Limited market pressure 2.74 Moderate level 6 
Overall challenge index 3.45 High level - 

Opportunities 

Better compliance with 
regulatory requirements 

4.12 High level 1 

Improved image and 
reputation 

4.06 High level 2 

Increased efficiency 3.98 High level 3 
Access to new markets 
and partners 3.84 High level 4 

Improved stakeholder 
relations 3.76 High level 5 

Reduced risk 3.68 High level 6 
Overall Opportunity 
Index 3.91 High level - 

Source: Original research. 

In terms of challenges, the highest-rated factors are a lack of financial resources (M = 
4.18), a lack of expertise (M = 3.96), and limited administrative capacity (M = 3.74). Lower, 
yet still relevant, scores are for insufficient regulatory clarity, weak internal motivation, 
and limited market pressure. In fact, manufacturing companies perceive ESG integration 
as a challenge related to limited resources and a lack of expertise, rather than as a matter 
of organizational will and attitudes. 

Further, respondents reported the highest scores for better compliance with regula-
tory requirements (M = 4.12), improving image and reputation (M = 4.06), and increasing 
efficiency (M = 3.98). Although companies in the “Manufacturing” sector associate ESG 
with regulatory compliance requirements, in the long term they report internal and exter-
nal organizational benefits. Consequently, companies perceive ESG not only as an obliga-
tion but also as a means of enhancing legitimacy, organizational effectiveness, and strate-
gic sustainability. 

4.6. Reliability of the Scales 

As part of the empirical analysis, the internal consistency of the multi-item scales 
used was assessed. These scales are used to measure the main research components: ESG 
integration, sustainable production practices, challenges to ESG integration, and potential 



Sustainability 2026, 18, 7103 17 of 26 
 

https://doi.org/10.3390/su18147103 

opportunities. The reliability of the scales was assessed using Cronbach’s alpha (α), which 
is widely used in similar empirical studies. It allows for determining the degree of internal 
consistency among the indicators used in the study. 

The results of the analysis are presented in Table 8. 

Table 8. Reliability of the scales used. 

Scale Number of Indicators α Interpretation 
ESG Integration 8 0.87 Very good reliability 
Sustainable Production Practices 9 0.84 Very good reliability 
Challenges to ESG Integration 6 0.79 Good reliability 
Potential Opportunities  6 0.82 Very good reliability 
Source: Original research. 

Good to very good internal consistency was found for all scales used. The highest 
value was observed for the ESG integration scale (α = 0.87), indicating a high degree of 
consistency among the indicators. Similar results were reported for the scales on sustain-
able production practices (α = 0.84) and potential opportunities (α = 0.82). The lowest 
value, though still within acceptable limits, was recorded for the challenges scale (α = 
0.79). For the purposes of this study, it can be considered reliable. All values obtained 
exceed the generally accepted threshold of α = 0.70. This confirms the possibility of aggre-
gating the indicators into indexes. This creates the necessary methodological foundation 
for subsequent analysis of the interrelationships between the main research components. 

4.6.1. Theoretical Rationale for Aggregated Index Construction 

The indexes are treated as aggregate management indicators with theoretical 
grounding, rather than as hidden (latent) theoretical concepts requiring confirmatory fac-
tor analysis. This methodological approach stems from the nature of the phenomena being 
studied. ESG integration encompasses various, yet complementary, organizational com-
ponents, including policies, management commitment, responsibilities, objectives, proce-
dures, stakeholder engagement, reporting, and human resources (HR) policies. Similarly, 
sustainable production practices include operational and organizational dimensions such 
as energy efficiency, waste management, resource optimization, emissions control, circu-
lar practices, clean technologies, healthy and safe working conditions, training, and sup-
plier requirements. 

For this reason, the indexes were used as theoretically grounded aggregate indicators 
of the extent of ESG and sustainable production practices, rather than as scales intended 
to reveal a latent factor structure. The validity of the aggregated indexes is supported by 
their theoretical rationale and the clear correspondence between the selected measures 
and the defined aggregated indicators. Internal consistency was assessed using 
Cronbach’s alpha, confirming the reliability of the scales. The reliability is therefore not 
treated as a standalone criterion, but as one element within a broader, theoretically 
grounded framework for index construction. 

4.6.2. Common-Method Bias Risk 

Since the data were collected using a single survey instrument and are based on re-
spondents’ self-reports, the risk of common-method bias cannot be completely excluded. 
To mitigate this risk, procedural measures were implemented during data collection: the 
survey was anonymous, the questions were phrased neutrally, the thematic sections were 
structured separately, and the respondents were individuals in management or expert 
roles who were familiar with the companies’ internal policies, production practices, and 
reporting processes. However, the results should be interpreted as data provided by the 
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companies, rather than as performance indicators verified by external sources. For this 
reason, all conclusions are formulated as relationships rather than as cause-and-effect re-
lationships. 

Following confirmation of the scales’ reliability, a correlation analysis was conducted 
using Pearson’s correlation coefficient (r), with the summarized scales treated as quasi-
interval variables. The purpose of the analysis is to examine the relationship between ESG 
integration and sustainable production practices. The results are presented in Table 9. 

Table 9. Relationship between ESG integration and sustainable production practices 

Indicator ESG Integration Sustainable Manufacturing 
Practices 

ESG Integration 1.000 0.58 ** 
Sustainable Manufacturing Prac-
tices 

0.58 ** 1.000 

Source: Original study. Note: ** p < 0.01. 

The results of the analysis revealed a moderate, positive, and statistically significant 
correlation between ESG integration and sustainable production practices (r = 0.58, p < 
0.01). This indicates that companies with higher ESG integration index scores generally 
report higher sustainable production practice scores. However, the identified relationship 
is correlational and does not allow for causal conclusions. To support the analysis and 
present the correlation in regression format, a simple linear regression model was applied. 
Its purpose is to evaluate the extent to which the ESG integration index is statistically 
related to the sustainable production practices index within the study sample. This model 
does not change the focus of the study and does not introduce a causal interpretation. 

The results of the simple linear regression analysis are presented in Table 10. 

Table 10. Simple linear regression model for the statistical relationship between ESG integration 
and sustainable production practices. 

Variable 
Non-Standardized Coeffi-

cient Standard Error Standardized Coefficient t-Statistics p-Value 

Constant 1.695 0.223 - 7.59 <0.001 
ESG Integration Index 0.543 0.063 0.580 8.66 <0.001 

Note: Model Summary: R2 = 0.336; adjusted R2 = 0.332; F(1, 148) = 75.03; p < 0.001. Dependent variable: 
Sustainable Production Practices Index. Source: Original study. 

The non-standardized coefficient shows the expected change in the dependent vari-
able when the independent variable changes by one unit. The standardized coefficient 
shows the strength of the relationship. 

The results of the simple linear regression model indicate a positive, statistically sig-
nificant relationship between ESG integration and sustainable production practices. The 
non-standardized coefficient shows that an increase of one unit in the ESG integration 
index is related to a rise of approximately 0.54 units in the sustainable production prac-
tices index. The standardized coefficient, β = 0.580, indicates a moderate to strong positive 
relation between the two indexes. 

The model explains approximately 33.6% of the variation observed in the sustainable 
production practices index. These results suggest that ESG integration is significantly re-
lated to sustainable production practices within the studied sample. Due to the cross-sec-
tional design of the study and the use of self-reported survey data, conclusions can only 
be made about the existence of a statistical relationship. 



Sustainability 2026, 18, 7103 19 of 26 
 

https://doi.org/10.3390/su18147103 

4.7. Overall Assessment of the Indexes 

To highlight certain aspects of the relationship between “ESG practices and sustain-
able production”, four indexes have been developed. They reflect the level of ESG inte-
gration, sustainable production practices, as well as the challenges and opportunities as-
sociated with them. The results, summarized in Table 11, allow for a comprehensive as-
sessment of the studied areas. 

Table 11. Summary of the average values of the indexes. 

Index Range of Possible Values Actual Average 
ESG Integration 1.00–5.00 3.47 
Sustainable Manufacturing Practices 1.00–5.00 3.58 
Challenges 1.00–5.00 3.45 
Opportunities 1.00–5.00 3.91 
Source: Original research. 

In summary, ESG integration and sustainable production practices are at a relatively 
high level in the studied companies, but with clear differences between the individual 
components. Those aspects directly related to management commitment, human re-
sources policies, energy efficiency, waste reduction, and workplace safety are more devel-
oped. Less developed remain ESG policies, reporting, circular practices, supplier require-
ments, and the adoption of clean technologies. In addition, company size emerges as an 
important differentiating factor. Meanwhile, a moderate correlation is observed between 
ESG integration and sustainable production practices. 

5. Discussion 
The results provide a clear representation of the integration of ESG criteria and sus-

tainable production practices within the surveyed companies. Overall, there is a relatively 
high degree of both ESG integration and the implementation of sustainable production 
practices. However, the breakdown by individual components shows that the process is 
not uniform and does not progress with equal intensity across all areas. This inconsistency 
is particularly significant because it shows that ESG does not function as a unified system, 
but rather as a set of partially developed managerial, social, and production practices. 

Such an interpretation is consistent with some academic research, according to which 
sustainability in companies often develops in stages and asymmetrically. Consequently, 
it is easier to implement practices with direct operational or reputational implications than 
complex internal management and reporting systems [11,13]. The study found that higher 
scores were reported regarding senior management commitment and human resources 
policies, while lower scores were for ESG policies, internal procedures, and reporting. This 
suggests that companies may be more inclined to initially view ESG as a value and/or 
management philosophy rather than as a fully structured system with clear monitoring 
and disclosure mechanisms. This perspective is logically consistent with some research in 
the field of ESG integration. These studies demonstrate that the lack of internal proce-
dures, clear responsibilities, and sustainable mechanisms for non-financial reporting often 
hinders the transformation of ESG from an intention into a stable organizational practice 
[13,15]. The survey data show that sustainable production practices also exhibit internal 
differentiation. Practices related to energy efficiency, waste reduction, occupational health 
and safety, and staff training are more widely adopted. In contrast, lower scores are ob-
served for circular practices, clean technologies, emissions control, and supplier require-
ments. In this context, practices that require a deeper transformation of the production 
model, technological investments, or a reorganization of supply chain relationships are 
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found to be less developed [57]. This view corresponds with contemporary understand-
ings of sustainable production, according to which it is a multifaceted process. Its more 
complex dimensions are more difficult to implement compared to basic measures for re-
source and production discipline [9,10]. 

The analysis shows a clear upward trend. The large companies reported higher 
scores on both the overall ESG integration and sustainable production practices indexes. 
This result suggests that organizational size is related to greater administrative, financial, 
and expert capacity for implementing formal policies, procedures, reporting mechanisms, 
and technological solutions. This interpretation aligns with research indicating that larger 
companies tend to have more advanced ESG systems and greater reporting transparency 
[45,47]. They also face stronger pressure from regulators, customers, suppliers, and finan-
cial institutions. However, these results should not be interpreted as evidence that the size 
determines ESG integration or sustainable production practices. More accurately, size is 
an organizational characteristic that may correspond to resources, expertise, reporting in-
frastructure, and participation in extensive value chains. 

In terms of barriers, the results highlight a lack of financial resources, a lack of exper-
tise, and limited administrative capacity as the primary challenges. In this context, the 
challenges to ESG integration are not primarily perceived as a matter of unwillingness or 
a lack of strategic understanding, but rather as a problem of resource availability and pro-
fessional training. The prevailing view in the literature is that the transition to sustainable 
management and production models requires more than just compliance with regulatory 
requirements. It requires knowledge, internal organizational capabilities, and manage-
ment infrastructure. And these are often in short supply, especially in smaller enterprises 
[11,15]. 

With regard to opportunities and incentives, the results show that companies in the 
manufacturing sector associate ESG integration with both regulatory requirements and 
improvements in corporate image, increased efficiency, and better stakeholder relations. 
It is worth noting here that ESG is not perceived solely as an externally imposed obliga-
tion, but also as a potential source of organizational benefits. On the one hand, ESG reports 
address transparency and accountability requirements. On the other hand, they are 
viewed in the academic literature as a tool for better governance, building trust, and iden-
tifying strategic opportunities [15]. 

The study found a relationship between ESG integration and sustainable production 
practices. This indicates that companies with more developed ESG policies, internal pro-
cedures, reporting, and stakeholder engagement more frequently implement sustainable 
production practices to a greater extent [9,13]. This finding is consistent with the percep-
tion that ESG can function as a management framework through which sustainability 
principles are incorporated into a company’s internal processes. These results should be 
interpreted as an interrelated development of ESG integration and sustainable production 
practices within the companies studied without claiming that one variable directly causes 
the other. 

From a practical standpoint, the results allow us to identify three levels of interpre-
tation. First, the findings that are directly supported by the data show that ESG integration 
and sustainable production practices are not equally developed, with higher values ob-
served among large companies. Second, the theoretical interpretation suggests treating 
ESG as a management framework that supports structured sustainability initiatives 
within companies. Third, the practical implications emphasize the importance of having 
different support policies for companies of various sizes and capacities. This differentia-
tion is important because empirical findings should not be interpreted as recommenda-
tions or broader theoretical conclusions. While the data support the presence of differ-
ences and relationships, practical recommendations should be understood as conclusions 
derived from the analysis rather than as proven cause-and-effect relationships. 
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Limitations of the Study 

This study has several limitations that should be considered when interpreting the 
results. First, the sample was selected through purposive sampling and voluntary partic-
ipation. Therefore, the results cannot be generalized to all manufacturing companies in 
Bulgaria. Second, data were collected via self-report questionnaires, creating a risk of so-
cial response bias because respondents may present their companies’ ESG and sustainable 
manufacturing practices in a more favorable perspective. Third, the cross-sectional design 
of the study does not allow for the establishment of causal relationships. Fourth, since 
ESG integration and sustainable manufacturing practices were measured using the same 
survey instrument, the risk of common-method bias could not be completely excluded. 
Finally, the study does not use externally verified indicators, such as actual data on emis-
sions, energy consumption, certifications, audited ESG reports, or investments in sustain-
able technologies. Given these limitations, the results should be interpreted as empirical 
indications of the relationship between ESG integration and sustainable production prac-
tices within the studied sample, rather than as evidence of a causal effect or a nationally 
representative assessment of the entire manufacturing sector. Future research should em-
ploy broader samples, objective operational indicators, longitudinal designs, and models 
that control for variables such as firm age, ownership, export orientation, industrial sub-
sector, and the presence of non-financial reporting. 

6. Conclusions 
This study aimed to evaluate the extent of ESG integration in the Bulgarian manufac-

turing companies and to examine its relationship with sustainable production practices. 
The analysis focused on the extent to which companies in the “Manufacturing” sector 
adopt and integrate environmental, social, and governance practices not merely as an ex-
ternal requirement for compliance and accountability. Concurrently, the study examines 
the extent to which these practices are embedded in internal management processes re-
lated to production activities, stakeholder relations, and the transition to more sustainable 
models. 

The results indicate a relatively high but internally uneven level of both ESG integra-
tion and sustainable production practices. On the one hand, companies demonstrate 
greater readiness in terms of senior management commitment, employee policies, energy 
efficiency, waste reduction, and workplace health and safety. On the other hand, formal-
ized ESG policies, internal procedures, non-financial reporting, circular practices, supplier 
requirements, and the adoption of clean technologies remain less developed. This sug-
gests that ESG integration in the manufacturing sector is developing more as a gradual 
and partially institutionalized process rather than as a fully established management sys-
tem. 

A comparative analysis by company size reveals that large companies in the study 
sample report higher scores in terms of both overall ESG integration and sustainable pro-
duction practices. These results are consistent with the perception that organizational ca-
pacity, resource availability, and the potential for a higher degree of formalization are 
linked to more advanced ESG initiatives. However, these results should be interpreted as 
an indication of an association rather than a causal effect. 

Given the importance of sustainable production practices, it is particularly significant 
that a positive relationship was found between ESG integration and these practices. This 
finding supports the research hypothesis that a greater extent of ESG integration is linked 
to a greater implementation of sustainable production practices [9,13,15]. However, due 
to the cross-sectional design of the study and the self-reported nature of the data, the re-
sults should not be interpreted as indicating a cause-and-effect relationship. 
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Future studies should expand the scope of the analysis in several directions. First, by 
including a larger and more broadly sector-diversified sample. Second, by using a differ-
ent research design that allows for tracking changes in ESG integration and sustainable 
production practices over time. Third, by combining survey data with objective indicators 
of non-financial reporting, investments in sustainable technologies, and actual environ-
mental and social outcomes. Such an approach would allow for a deeper understanding 
of both the internal management approach of ESG integration and its actual relationship 
with production sustainability. 

In summary, the results indicate that ESG integration can be viewed as a relevant 
management approach related to sustainable production practices in the Bulgarian man-
ufacturing companies studied. To further develop this role, ESG should be understood 
not only as a reporting tool but as a management approach that integrates strategic prior-
ities, internal processes, production practices, and stakeholder relations. 
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Appendix A. Survey Instrument and Measurement 
Table A1 presents the structure of the survey instrument and the relationship be-

tween the individual indicators and aggregate indexes used in the empirical analysis. The 
table improves transparency by illustrating how the individual survey statements corre-
spond to the results presented in the main part of the study. 
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Table A1. Structure of the survey instrument and measurement of aggregate indexes. 

Aggregate Index Indicator/Survey Statement Scale 

ESG Integration  

The company has integrated ESG policies. 1–5 
Senior management is committed to ESG integration. 1–5 
The company has clearly defined ESG responsibilities.  1–5 
The company has established specific ESG goals and priorities. 1–5 
There are internal procedures in place to monitor ESG practices. 1–5 
Mechanisms for stakeholder engagement are maintained. 1–5 
ESG/non-financial reporting is a common practice. 1–5 
Social policies are implemented in human resources management. 1–5 

Sustainable  
Production  
Practices 

Energy efficiency measures are being implemented. 1–5 
Measures are being implemented to reduce waste.  1–5 
Resource optimization practices are implemented. 1–5 
Emissions control measures are being implemented. 1–5 
Circular economy practices are implemented. 1–5 
Clean technologies are being implemented. 1–5 
Healthy and safe working conditions are ensured. 1–5 
Staff training is being conducted on topics related to sustainability. 1–5 
Sustainability requirements apply to suppliers. 1–5 

Challenges  

The lack of financial resources hinders ESG integration. 1–5 
A lack of expertise hinders ESG integration. 1–5 
Limited administrative capacity hinders ESG integration. 1–5 
A lack of regulatory clarity hinders ESG integration. 1–5 
Low internal motivation hinders ESG integration. 1–5 
Limited market pressure makes ESG integration difficult. 1–5 

Opportunities  

ESG integration improves compliance with regulatory requirements. 1–5 
ESG integration is associated with a better image and reputation. 1–5 
ESG integration is associated with increased efficiency. 1–5 
ESG integration is linked to access to new markets and partners. 1–5 
ESG integration is linked to improved relationships with stakeholders. 1–5 
ESG integration is linked to risk reduction. 1–5 

Appendix B. Additional Statistical Tests of Group Differences and the 
Main ESG–SPP Relationship 

This section provides a summary of the additional statistical tests that support the 
descriptive results in the main text by providing a formal assessment of group differences 
and the relationship between ESG integration and sustainable production practices. The 
table illustrates the analytical purpose of the additional tests and explains how they are 
connected to the results presented in the main text. 

Table A2. Relationship between descriptive results and additional statistical tests. 

Additional Test Purpose of the Analysis Interpretation 

One-Way Analysis of Vari-
ance 

It examines whether the dif-
ferences between small, me-
dium, and large enterprises 
are statistically significant.  

Supports a more precise in-
terpretation of differences in 
size without making causal 
assumptions.  

Simple Linear Regression 
Model 

It assesses the statistical rela-
tionship between the ESG in-
tegration index and the sus-
tainable production practices 
index. 

Complements correlation 
analysis and limits the con-
clusion to a relationship 
within the study sample. 
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