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Abstract

In this study, we examine the direct relationship between business digitalisation and

improvements in economic sustainability, as well as the potential mediating role of

environmental sustainability. We also examine the potential role of company size as

a moderating variable in these relationships. We gathered data from micro, small and

medium-sized enterprises (MSMEs) in Finland. Contrary to initial expectations, our

findings reveal that there is no direct and significant relationship between business

digitalisation and the economic sustainability of enterprises; this relationship is only

possible through the mediating role of environmental sustainability. We also found

that, although high levels of environmental sustainability may result in improved eco-

nomic outcomes, the strength of this relationship is much weaker for microenter-

prises than for their larger counterparts. Altogether, these results underscore the

complex interplay between digitalisation and sustainability outcomes within the con-

text of small businesses.
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1 | INTRODUCTION

Digitalisation has drastically revolutionised how individuals, societies,

institutions, and companies operate and interact (Brenner &

Hartl, 2021). In the business context, digitalisation involves incorpo-

rating digital products, services, and processes within companies (Hull

et al., 2007; Proksch et al., 2021) to transform internal procedures and

reach new markets (Gaglio et al., 2022). Consequently, business man-

agers of companies from different sectors and sizes are increasingly

interested in understanding the impact of the digital revolution on

their organisations, particularly in transitioning from an industrial to a

digital-centric economy (Björkdahl, 2020).

For micro, small, and medium-sized enterprises (MSMEs), digitali-

sation is a critical factor that may significantly support companies in

their pursuit of enhanced economic profitability. For instance, the use

of IT-related resources, such as computerised accounts or websites,

has been proven beneficial for microenterprises in terms of improving

internal operational efficiency, increasing operational capabilities, and

enhancing external communications (Gherhes et al., 2016), which, in

turn, are associated with superior economic benefits (Gherhes

et al., 2016).

Since MSMEs are typically established with limited resources

(Simba & Thai, 2019), the economic effect of business digitalisation is

critical for achieving so-called economic sustainability. In this context,
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economic sustainability refers to a business's capacity to operate in an

economic balance that is not based on debts (Nasiri, Saunila, Rantala,

et al., 2022). However, as Brenner and Hartl (2021) claimed, MSMEs

must not focus solely on economic value creation; it is essential to

also integrate environmental considerations into their strategic frame-

works (Cantele & Zardini, 2018; Yang et al., 2024). Indeed, the global

agenda concerning climate and environmental preservation places

growing emphasis on the environmental sustainability of the smallest

businesses (Karaeva et al., 2023). Thus, in addition to the challenge of

digitalisation, MSMEs are transitioning towards environmental

sustainability.

The emphasis on MSMEs is based on the argument that these

businesses are a vital segment of the economies of developing,

emerging, and even more developed countries (Simba & Thai, 2019).

MSMEs comprise approximately 90% of all companies, generate

between 60% and 70% of employment, and contribute to 50% of

global Gross Domestic Product (GDP) (United Nations, 2023). In

Europe, approximately 24.3 million MSMEs were active in Europe by

2022 (in the EU-27), accounting for 99.8% of all the enterprises

(Di Bella et al., 2023).

Although MSMEs substantially contribute to global business

activities, total productivity, and GDP at an aggregate level, they also

significantly contribute to the production of solid waste and contami-

nation of water and air resources, which in turn have an adverse

effect on the natural environment (Rehman et al., 2022; Roxas, 2021).

For instance, MSMEs account for a substantial portion of both envi-

ronmental pollution and greenhouse gas (GHG) emissions, with 50%

of GHG emissions and 30%–60% of energy use in the business sector

(OECD, 2022).

Considering the cumulative environmental impact of MSMEs,

these companies play a critical role in addressing the climate emer-

gency and other planetary issues, which are becoming increasingly

challenging to contain daily, such as the depletion of natural resources

and loss of biodiversity (OECD, 2023b). The transition towards envi-

ronmental sustainability is not possible if MSMEs are left behind. For

that reason, small businesses are called to contribute to planetary

challenges by adopting greener practices in their operations

(e.g., minimising their environmental footprint) or by introducing eco-

logical innovations (OECD, 2023b).

In the context of the twin green and digital transitions (Di Bella

et al., 2023), it is unquestionable that the pursuit of both business

digitalisation and environmental sustainability represents a crucial

avenue for businesses to grow in the modern economy (Denicolai

et al., 2021). However, despite the widely recognised role of MSMEs

in digital and environmental transitions, along with the tremendous

benefits of digitalisation in driving both environmental and economic

sustainability in MSMEs, there has been little agreement in the scien-

tific literature to date on whether and how business digitalisation can

support the environmental and economic goals of these enterprises

(Broccardo et al., 2023; Denicolai et al., 2021).

Based on the above, we analyse the relationship between these

constructs in the context of MSMEs in Finland. This geographical set-

ting is particularly interesting because Finland can be considered an

MSME country, making it an ideal context for this study. For instance,

in 2021, MSMEs accounted for 99.9% of all Finnish companies

(Statistics Finland, 2023). The majority of companies employing fewer

than 10 persons represent 96.6% of all active businesses in Finland,

while small and medium-sized enterprises (SMEs) account for 2.8%

and 0.5%, respectively. Conversely, large companies account for 0.1%

of the total active companies (Statistics Finland, 2023).

Although Nordic countries are well positioned to capitalise on the

benefits of digitalisation due to their robust access to digital infra-

structure, they exhibit some differences in the stages of digitalisation

implementation (Berlina & Randall, 2019). We considered Finland an

interesting context of study, particularly because it leads the digital

transformation arena in Europe. According to the Digital Economy

and Society Index (DESI) (European Commission, 2022) Finland ranks

first among EU countries on the integration of digital technology, with

scores significantly higher than the EU average. Digital technologies

are at the heart of Finnish business functions, with 82% of Finnish

SMEs having at least a basic level of digital intensity (European

Commission, 2022), significantly higher than the EU average of 55%.

Finnish companies also surpass the EU average in both cloud

solution adoption and integration of AI technology in business opera-

tions, with 66% using cloud solutions and 16% incorporating

AI. Additionally, 77% of the companies in Finland employ Information

and Communications Technology (ICT) at medium- to high-intensity

levels for environmental action (European Commission, 2022).

Regarding Finnish microenterprises, in 2020, 96% of the businesses

employing at least 10 individuals had websites, with 75% utilising

cloud services (Statista, 2021).

Additionally, Finland is one of the countries with the most signifi-

cant progress in terms of implementing strategies for a circular econ-

omy and environmental protection, and is committed to becoming

carbon neutral by 2035. Finland has also developed the world's first

national roadmap to a circular economy and has been at the forefront

of adopting EU environmental policies (OECD, 2021a). Therefore,

many companies have made enormous sustainability commitments

that allow them to gain a first-mover advantage (OECD, 2021a).

Digitalisation and a dual focus on environmental and economic

sustainability are relevant factors in the business arena. However, the

academic literature has seldom discussed the potential mediating role

of environmental sustainability in the relationship between business

digitalisation and economic sustainability, particularly within the con-

text of MSMEs. In line with the aforementioned, we pose the follow-

ing guiding research question: What is the relationship between

business digitalisation, environmental sustainability, and economic

sustainability, and how does this relationship differ for microenter-

prises compared to their larger counterparts?

The relevance of our study lies in the fact that the existing evi-

dence regarding the proposed relationships remains inconclusive. For

instance, some studies assert that digitalisation directly improves a

company's economic outcomes (Bellakhal & Mouelhi, 2023; Martínez-

Caro et al., 2020; Truant et al., 2021), while others find no direct rela-

tionship between the use of digital technology and a firm's financial

performance (Tsou & Chen, 2021). Furthermore, research indicates
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that digitalisation can act as a catalyst for environmental sustainability

(Haq & Huo, 2023; Issah et al., 2024).

Within the broader Nordic context, particularly in Finland, only a

limited number of studies have explored the relationship between

digitalisation and enterprises' environmental and economic sustain-

ability. For instance, Saunila et al. (2019) examined the relationship

between smart technologies and corporate sustainability in 280 Finn-

ish SMEs with 20–250 employees. The primary objective of this study

was to examine the relationship between the adoption of smart tech-

nologies and various dimensions of sustainability within these compa-

nies. However, no direct association between smart technologies and

environmental sustainability was found.

Similarly, Sipola et al. (2023) qualitatively examined the role of

artificial intelligence in advancing sustainability in large Finnish enter-

prises. The authors argued that the pursuit of environmental sustain-

ability has become a pivotal objective among Finnish enterprises,

increasingly influencing their competitive advantages. Furthermore,

they highlighted the significant potential of AI applications in enhanc-

ing environmental sustainability within firms.

In light of existing research, this study makes two main contribu-

tions. First, it examines whether and how business digitalisation is

directly associated with improvements in companies' environmental

and economic sustainability, and whether environmental sustainability

plays a mediating role in this relationship. Second, this study considers

the potential moderating role of company size in determining whether

microenterprises exhibit different patterns in the hypothesised

relationships.

The remainder of this paper is organised as follows. Section 2

examines the related literature and research hypotheses. Section 3

outlines the methodological aspects of this study. Section 4 presents

the main results of the research, while Section 5 discusses the main

implications of the results, contextualising them within the framework

of the proposed hypotheses and existing research. Section 6 con-

cludes the paper with a reflection on the study's overall contributions,

future lines of enquiry, and potential limitations.

2 | THEORETICAL BACKGROUND

Although digitalisation is a phenomenon of enormous relevance to

ensure the resilience and growth of companies of all sizes, its adop-

tion is imperative for MSMEs. Business digitalisation has the potential

to provide multiple benefits to MSMEs, which often operate in a con-

text of limited resources and business knowledge (Cunningham

et al., 2023). MSMEs are known for their adaptability. In that sense,

digitalisation provides MSMEs with the basis for seeking disruptive

innovation, improving their products, services, and business processes,

and increasing business performance, including economic benefits

(Cunningham et al., 2023).

According to the resource-based view (RBV), companies differ in

terms of their resources and competencies (Barney, 1991; Del Giudice

et al., 2017). Based on this theoretical framework, integrating new dig-

ital technologies is regarded as a means of selecting resources and

enhancing capabilities to create a sustained competitive advantage

(Nafizah et al., 2023). We relied on the postulates of this theory to

explain the complex relationships among business digitalisation, envi-

ronmental sustainability, and economic sustainability.

Given that the RBV focuses on how a firm's unique resources and

capabilities can lead to competitive advantage and superior business

performance (Barney, 1991), we found this theory appropriate to

guide the assumption that companies can effectively develop and use

their digital capabilities in their environmental and economic efforts.

However, as outlined by Hassan et al. (2023), it is important to note

that there is an extensive debate in management research about

whether to consider digital capabilities as a unique and inimitable

resource or as a more generic resource.

Although digital technologies are widely available to businesses

across all sectors, making them easily adaptable by competitors, com-

panies with unique experiences can provide their customers with digi-

talised products, services, and processes that are difficult to imitate,

thereby achieving a sustained competitive advantage. Based on this,

we consider the RBV helpful in explaining how a company's internal

resources (e.g., digital capabilities) and characteristics (e.g., size) inter-

act with its environmental and economic outcomes.

2.1 | Business digitalisation and economic
sustainability

Business digitalisation entails the integration of digital products, ser-

vices, and processes within a company (Hull et al., 2007; Proksch

et al., 2021). Digital products and services may include a wide array of

digital elements, media utilisation or applications, and essential digital

components that deliver their primary functionality (Proksch

et al., 2021). Conversely, digital processes encompass all actions that

generate value through digital technologies, offering frameworks to

develop architectures aimed at providing complementary solutions

(Proksch et al., 2021).

Business digitalisation is beneficial for developing a digital mind-

set, simplifying the process for companies to understand and address

their consumers' needs, thereby avoiding resource wastage, financial

losses, and conflicts with clients (Wang et al., 2023). It also enables

owners of small enterprises to enhance their business processes, lead-

ing to innovative offerings, better adaptation to changing consumer

trends, and the introduction of new products and services (Hassan

et al., 2023). To determine whether digitalisation is financially reward-

ing, some studies have found that companies with a high level of digi-

talisation are more likely to adopt advanced digital technologies to

add value to their portfolio of products and services and create digital

value for their customers, which in turn can lead to superior economic

performance (Wang et al., 2023).

However, evidence concerning the link between digitalisation and

business economic outcomes remains unclear. In practice, this rela-

tionship proves to be much more complex. For instance, some studies

claim that increased digitalisation is not necessarily associated with

improved economic benefits. In fact, at times, digitalisation can even
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introduce new economic challenges for companies (Yu et al., 2023).

Other authors also indicate that business digitalisation can negatively

impact a company's overall outcomes (Wang et al., 2023). For

instance, Yu et al. (2023) argued that digitalisation can lead to a para-

doxical scenario in which businesses must address rapid digital trans-

formation, potentially resulting in unintentional competition that

could reduce business revenue or even result in negative returns.

Although there is still not enough consensus regarding the eco-

nomic benefits of business digitalisation, we align with the body of lit-

erature claiming that digital technologies can foster operational

efficiency, reduce production costs, and increase business profits

through improved information processing (Li et al., 2020). This is

mainly because, from the theoretical perspective adopted in this

study, business digitalisation is a key resource that can contribute to

long-term financial stability and growth. To maintain consistency with

this statement, we posit the following hypothesis:

H1. Business digitalisation is positively related to firms'

economic sustainability.

2.2 | Business digitalisation and environmental
sustainability

The transformation and exploitation of the Earth's resources into

wealth through intensive industrial activities have adversely affected

natural ecosystems and societies (Caglar et al., 2024; Linnenluecke &

Griffiths, 2013). Thus, while the economic activities of many compa-

nies are the primary source of emissions, pollution, and biodiversity

loss, these same companies are suffering the devastating conse-

quences of climate change and other planetary concerns (Saget

et al., 2022).

In the context of the growing urgency to safeguard the Earth

from irreversible ecological harm, companies are expected to increase

their concerns about the natural environment and reduce the environ-

mental impacts of their operations (Lucato et al., 2017). According to

Lee and Roh (2023), digitalisation is a critical driver in enhancing busi-

ness efficiency and reducing carbon emissions because it allows com-

panies to advance in terms of resource utilisation and allocation,

leading to environmental improvements.

Although digitalisation is expected to assist companies in their

strategic efforts to enhance their environmental sustainability, not all

studies have demonstrated the beneficial impact of business digitalisa-

tion initiatives on environmental sustainability (Bendig et al., 2023).

For instance, Li et al. (2020) argued that digital technologies can

increase the competitive dynamics of the business environment,

potentially influencing the achievement of companies' environmental

strategies.

However, a larger body of literature argues that, in addition to

optimising resource allocation, digitalisation allows companies

to enhance the visibility and communication of their environmental

practices (Yang et al., 2023) to a range of stakeholders. This can be

attributed to companies' concerns about preserving their reputation,

particularly among clients, while minimising their environmental

impact (Yang et al., 2024). From a knowledge management perspec-

tive, digitalisation also supports companies in reducing the costs asso-

ciated with external knowledge search (Yang et al., 2023), as it

enables companies to access critical and strategic information through

both sharing and resource agglomeration effects (Wu et al., 2023).

Access to external knowledge would further contribute to better

absorption of environmental sustainability-related knowledge in the

form of specialised training, valuable case studies, or industry-specific

sustainability reports. Additionally, when small businesses acquire

new knowledge and competencies, they are more likely to establish

relationships with other organisations and generate new products and

processes aligned with improvements in environmental performance

(Ardito et al., 2021). Other authors also suggest that digitalisation is

positively associated with a greater probability of engaging in environ-

mental innovation (Guo et al., 2023).

Thereby, we hypothesise that:

H2. Business digitalisation is positively related to firms'

environmental sustainability.

2.3 | Environmental sustainability and economic
sustainability

Companies' environmental sustainability is expected to improve due

to the strategic opportunities associated with the environmental

responsibility demanded by different stakeholders (de Villiers

et al., 2011). Raza and Woxenius (2023) asserted that an increasing

body of research suggests a positive association between sustainable

business practices and economic sustainability. The rationale behind

this positive relationship is that companies that prioritise environmen-

tal sustainability and incorporate environmentally responsible prac-

tices are more likely to experience improvements in their economic

outcomes (Raza & Woxenius, 2023).

For example, de Villiers et al. (2011) argued that strong environ-

mental sustainability is generally associated with reduced operating

costs and greater economic gains due to the exploitation of market

opportunities derived from the demand for environmentally sustain-

able goods and services (de Villiers et al., 2011). According to Raza

and Woxenius (2023), the presumed positive relationship between

the two constructs can be mainly attributed to the reputational bene-

fits associated with being an environmentally responsible company,

the cost savings and operational efficiencies derived from environ-

mentally responsible practices, and the evolving regulations and socie-

tal expectations that incentivise companies to constantly improve

their environmental practices.

The relationship between environmental and economic sustain-

ability has been examined at the corporate level from various disci-

plines and perspectives. Although the findings are mixed, an extensive

body of literature provides significant evidence supporting a positive

association (Busch et al., 2023). However, most studies analysing the

relationship between environmental sustainability and economic
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performance have predominantly focused on large companies, expos-

ing the need for more studies to determine whether the advantages

of adopting environmentally sustainable practices are limited to large

corporations (Cantele & Zardini, 2018).

Traditionally, the literature on the economic benefits of environ-

mental sustainability has been dominated by analyses of the causal

relationship between environmental and financial performance,

assuming that it leads to a win-win situation. From the RBV, the logic

of this relationship is that environmental practices are valuable

resources capable of increasing economic results through cost reduc-

tion, product and process improvements, and favourable positioning

of the business image, leading to higher sales and profitability (Rintala

et al., 2022). Accordingly, it is expected that firms can improve their

economic position based on the premise that environmental practices,

such as reducing pollution and energy consumption and using fewer

resources, will increase firm profitability (Amankwah-Amoah &

Syllias, 2020).

Accordingly, we hypothesise that:

H3. Environmental sustainability is positively related to

firms' economic sustainability.

2.4 | The mediating role of environmental
sustainability between business digitalisation and
economic sustainability

The question regarding to what extent an increase in business digitali-

sation can lead to better environmental and economic sustainability is

attracting the attention of both scholars and managers. As explained

by Wang et al. (2023), this is a critical concern for companies, as most

of them are still in the exploratory stage of digital adoption, and

achieving a mutually beneficial balance between economic and envi-

ronmental sustainability in the context of digitalisation can be

challenging.

Previous studies have suggested that firms can enhance their

environmental and economic sustainability through investments in

digital technologies (Wang et al., 2023). However, the relationship

between digitalisation, environmental sustainability, and economic

output was not necessarily positive in all cases. For instance, even if

companies can improve their environmental practices with the sup-

port of digital tools, the influence of environmental improvements on

economic sustainability can still vary (Li et al., 2023).

Companies may also take advantage of the economic advantages

and market opportunities derived from improving the environmental

performance of their products, services, and processes through digita-

lisation. Thus, digitalisation is expected to affect different business

sustainability targets, directly enhancing economic sustainability or

through environmental practices, ultimately resulting in positive eco-

nomic performance (Broccardo et al., 2023).

Although it has been proven that digitalisation can significantly

impact economic outputs, the question remains whether environmentally

sustainable practices driven by digitalisation can lead to better economic

sustainability for firms (Broccardo et al., 2023). In this context, environ-

mental sustainability can play a mediating role by allowing companies to

realise the full potential of business digitalisation for their economic sus-

tainability. Based on existing research, we propose the following hypoth-

esis to test the presence of this association:

H4. Environmental sustainability positively mediates

the relationship between business digitalisation and

economic sustainability.

2.5 | The moderating role of firm size

Differences in organisational structures and strategies between large

companies and MSMEs, there is heterogeneity between microenter-

prises and SMEs (Rastrollo-Horrillo, 2021). Gherhes et al. (2016) and

Rastrollo-Horrillo (2021) highlighted two distinctive characteristics of

SMEs. (1) Smallness: these enterprises face more resource constraints,

such as a lack of capital asset technologies, and face multiple chal-

lenges in gaining access to financial and human resources. (2) Owner

centrism: Microenterprises are companies with few permanent

employees; therefore, strategic decisions are the responsibility of the

owner or manager, who directly influences the management style and

performance of the business.

Due to their small size, microenterprises are expected to demon-

strate distinctive attitudes and strategic reactions to digitalisation

(Jones et al., 2014) compared to SMEs. In regards to digitalisation, the

well-known constraints associated with small businesses

(e.g., financial, skilled personnel, and resistance to change) may be

more pronounced in microenterprises (Radicic & Petkovi�c, 2023),

implying that many businesses are struggling to adapt to the digital

imperative and lag behind in the digital transition (OECD, 2023b).

Business digitalisation also can have heterogenous or modest effects

in smaller firms (Radicic & Petkovi�c, 2023).

Furthermore, scientific evidence suggests that company size is a

critical factor influencing perceptions of the economic rationale for

sustainable practices (Revell & Blackburn, 2007; Roxas, 2021), with

microenterprises often demonstrating the weakest awareness of com-

mercial arguments in favour of environmental sustainability (Jibril

et al., 2024; OECD, 2023b).

In the Italian context, Broccardo et al. (2023) found that company

size strongly influences digital implementation and sustainability, dem-

onstrating that larger companies tend to exhibit higher levels of digita-

lisation and sustainability performance, which in turn can be

associated with better profitability. In the case of microenterprises,

managing digital, environmental, and economic aspects can be com-

plex and challenging. Since microenterprises often lack the necessary

financial strength, it is challenging to fully embrace digitalisation,

which typically involves modifying products, processes, and organisa-

tional structures (Pronti et al., 2024).

Additionally, the high dependence and significant influence of the

owner or manager on the strategic decisions of microenterprises, such

as those related to translating pro-environmental ideals into practical
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actions, can improve the environmental sustainability of the firm if the

manager has a positive attitude towards green business. However,

this is not always the case (Pronti et al., 2024). We concur with Ardito

et al. (2021), who claimed that context matters, and that small firms

differ in their approaches to strategy execution and, notably, in their

capacity to allocate resources towards digitalisation and environmen-

tal and economic sustainability. Accordingly, we propose that:

H5a. Firm size moderates the relationship between

business digitalisation and economic sustainability.

H5b. Firm size moderates the relationship between

business digitalisation and environmental sustainability.

H5c. Firm size moderates the relationship between

environmental and economic sustainability (see

Figure 1).

3 | METHODS

3.1 | Sample and data collection

This study's empirical context is based on a sample of 95 micro, small,

and medium-sized enterprises (MSMEs) in Finland's Päijät-Häme

region. Located in Southern Finland, the Päijät-Häme region has a

population of approximately 206,000 (The Regional Council of Päijät-

Häme, 2024). The region has forests and water as its primary

resources. Significant economic sectors include forestry, furniture

manufacturing, and the metal, plastic, and textile industries

(Vanhamäki et al., 2020). Notably, Päijät-Häme was among the first

regions in Finland to implement a circular economy roadmap

(Vanhamäki et al., 2020), with sustainable business from the

bio-circular economy, new consumption models, innovative circular

solutions, and sustainable transport and energy solutions as the main

guiding themes.

In this study, the unit of analysis was a company, while the unit of

observation was the manager or owner of a company. We chose man-

agers and owners as respondents to assess our constructs because

they are expected to have adequate knowledge about their compa-

nies' operations, their orientation towards digitalisation, and the envi-

ronmental and economic sustainability achieved by the companies

they lead (Saunila et al., 2019).

The data for this study were collected via a web-based survey,

encompassing both firm- and study-theme-related constructs.

Respondents were identified from the database of a local supporting

business organisation, selected because it is the most comprehensive

list available (to the best of the researcher's knowledge). It covered a

large number of small, active companies that were difficult to find

because most of the databases covered larger companies. The initial

sample comprised approximately 3000 firms with a maximum of

250 employees, adhering to the threshold identified by the Federation

of Finnish Enterprises in the Päijät-Häme region. This sample yielded

F IGURE 1 Proposed research model. Source: Authors' own elaboration.
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98 valid responses. Following data screening, three questionnaires

were excluded from the analysis to avoid bias in the sample composi-

tion, given that the respondents claimed to lead a company with more

than 249 employees.

Table 1 presents the companies' main characteristics. It is impor-

tant to note that most of them were microenterprises (62%). These

microenterprises had an average of three employees, with 42.4% hav-

ing only one employee, in addition to the manager/owner. Addition-

ally, 39% of all the companies were well-established organisations

(more than 20 years old), while the second largest group comprised

companies with a maximum of 5 years since being founded (32%).

3.2 | Measures

3.2.1 | Dependent variable

Economic sustainability was measured based on two items (Table 2)

scored on a 4-point Likert scale ranging from 1 (weak) to 4 (excellent). In

this study, we considered economic sustainability as a firm's outcome,

indicating profitability and economic sustainability improvements. Profit-

ability, a key organisational performance criterion, has been used previ-

ously in studies addressing the effects of Industry 4.0, on firms'

economic gains (Calış Duman & Akdemir, 2021), as well as in the digital-

sustainability-economic performance nexus in Italian companies

(Broccardo et al., 2023). On the other hand, economic sustainability is an

indicator used to determine whether companies operate in an economic

balance that is not based on debts (Nasiri, Saunila, Rantala, et al., 2022).

3.2.2 | Independent variable

Business digitalisation is measured with five items (Table 2) and

scored on a scale ranging from 1 (strongly disagree) to 5 (strongly

agree). The items were adapted from previous studies such as Lee and

Roh (2023) and Proksch et al. (2021). In this study, we defined busi-

ness digitalisation as the growing integration of digital products and

services and digitalised processes (Hull et al., 2007; Proksch

et al., 2021). In the context of this study, high digitalisation scores sug-

gest that companies offer digital-related products or services and use

digital processes to support their offerings (Proksch et al., 2021).

3.2.3 | Mediating variable

To measure companies' overall environmental sustainability, we used

a single item (Table 2) in which the participants were asked to evalu-

ate their companies' environmental sustainability (minimising environ-

mental impact) using a scale ranging from 1 (weak) to 4 (excellent). In

this study, environmental sustainability was defined as the level at

which an organisation's strategy contributes to minimising its impact

on the natural environment (Nguyen & Adomako, 2022).

Although the use of single-item measures may introduce some

limitations compared to multiple-item measures, they can be adopted

when the empirical study refers to a particular object or phenomenon,

and if the measure and object of the study are made clear to the

respondents (Saunila et al., 2019). For instance, Manika et al. (2015)

conducted a study in seven different organisations in the

United Kingdom where they used a single-item measure to evaluate

the perceived environmental behaviour of the organisations. They

asked a sample of 1204 employees to indicate how environmentally

friendly the organisation they were working for was in comparison to

what it could be.

A similar single-item measure was used to evaluate the sustain-

ability strategy (Saunila et al., 2019; Ukko et al., 2019) and environ-

mental sustainability (Nasiri, Saunila, Rantala, et al., 2022) of SMEs in

Finland. Additionally, Prömpeler et al. (2023) explored the director's

and CEO's environmental sustainability focus in the Dutch housing

sector using survey data and employing a single-item measure.

According to these authors, single-item measures may have the same

predictive validity as multiple-item measures, as they avoid irritation

among respondents by requiring them to respond to numerous similar

questions (Prömpeler et al., 2023).

We used varying scale ranges to measure the constructs. This

strategy aims to minimise common method bias (CMB), as recom-

mended by Podsakoff et al. (2012). They suggested that applying simi-

lar question formats could lead respondents to use the same thought

processes for different questions, potentially biasing their results. By

varying the response formats, we reduced the likelihood that answers

to one question would influence the responses to others. Memon

et al. (2023) also suggested that varying both the scale type (4- and

5-point Likert scales) and the anchors (from performance quality to

agreement intensity) are procedural strategies that can preserve the

TABLE 1 Sample description.

Characteristics Frequency (n) Percentage (%)

Industry type

Production 26 27

Services 69 73

Age (years)

5 or fewer 30 32

6–10 12 13

11–15 11 12

16–20 5 5

More than 20 37 39

Customer base

B2C 26 27

B2B 69 73

Number of employees

0–9 (Micro) 59 62

10–49 (Small) 23 24

50–249 (Medium) 13 14

Total 95 100

Source: Authors' own elaboration.
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content validity of the questionnaire while minimising the risk of

respondents using similar cognitive processes across different types

of questions.

3.2.4 | Moderating variable

To account for the effect of firm size on the hypothesised relation-

ships, we created a dummy variable based on the number of full-time

employees in the companies. The definitions and classifications used

in the context of MSMEs vary by country. In this study, we adhered

to the proposal of both the OECD and European Commission, which

classifies companies according to the number of employees as fol-

lows: microenterprises (fewer than 10 employees), small enterprises

(10–49 employees), and medium-sized enterprises (50–249

employees) (Di Bella et al., 2023; OECD, 2023a).

Considering the above definition, our dummy variable takes the

value of 1 if the business is a microenterprise (less than 10 employees),

and zero otherwise (small or medium-sized). We made this decision

considering that most of the companies included in this study were

microenterprises, and due to their particular nature, it is not desirable

to generalise the findings on SMEs to the smallest companies

(Gherhes et al., 2016). Additionally, a dummy variable facilitates the

analysis of moderating effects and subsequent interpretations. Fur-

thermore, as suggested by Hair et al. (2022), moderation analyses pro-

vide a valuable approach for gaining a deeper understanding of data

heterogeneity.

3.2.5 | Control variables

We included several control variables to mitigate potential biases arising

from omitted variables. We controlled for the age of the firm, as younger

firms are more likely to be positively influenced by digitalisation in their

environmental management practices (Issah et al., 2024). We also

included the customer base (B2B/B2C) as it has been used as a relevant

control variable in sustainable business research (Nasiri, Saunila, Rantala,

et al., 2022), considering its potential impact on digitalisation strategies

and sustainability practices. Finally, we controlled for the firm's sector,

distinguishing between production and services, as sector has been

found to influence profitability (Boakye et al., 2020), and unlike produc-

tion firms, service firms experience close interactions between products

and processes (Prajogo, 2006).

3.3 | Data analysis technique

In quantitative research, the link between theoretical concepts and

measurable entities that represent them is referred to as an epistemic

relationship. While one out of the three variables included in our

research model is directly measured by one indicator, two key con-

structs in our study (i.e., business digitalisation and economic sustain-

ability) are composite variables measured by several indicators.

Therefore, we used structural equation modelling with Partial Least

Squares (PLS-SEM) to test the hypotheses, as PLS-SEM serves as a

technique for estimating path models with composites and their

relationships.

PLS-SEM is a variance-based SEM approach where the indicator

variance is used to explain the model relationships and predict the

dependent variable (Hair et al., 2022). Based on the guidelines of Hair

et al. (2022), we decided to use PLS-SEM, considering the following

factors:

a. The theoretical scope of the study: PLS-SEM is highly recom-

mended when the research objective is oriented towards explora-

tion rather than theory confirmation.

TABLE 2 Constructs and items.

Construct ID Items Mean SD Min Max

Business digitalisation DIG1 Our company's equipment and functions create good

conditions

for utilising digitality.

3.61 1.28 1 5

DIG2 The processes of our company utilise a lot of digitality. 2.43 1.24 1 5

DIG3 We utilise digitalisation in a key part of our products. 3.26 1.38 1 5

DIG4 We use digitalisation as a key part of our services. 3.47 1.23 1 5

DIG5 Our service portfolio includes a lot of digital services. 2.52 1.39 1 5

Economic sustainability (in relation to

other similar companies in the industry)

ECON1 The profitability of our company is… 2.80 0.66 1 4

ECON2 The economic sustainability of our company

(operating in an economic balance that is

not based on debts) is…

2.94 0.80 1 4

Environmental sustainability (in relation

to other similar companies in the

industry)

ENV The environmental sustainability of our company

(minimising environmental impact) is…
3.15 0.618 1 4

Source: Authors' own elaboration.
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b. Data characteristics: PLS-SEM works efficiently with small sample

sizes and different measurement scales. It is a non-parametric

approach that is robust when handling non-normal data. We

ensured that we fulfilled the minimum sample size requirements

based on the guidelines of Nitzl (2016) to ensure that the results

of our statistical procedure had adequate statistical relevance.

c. Measurement characteristics of the model: PLS-SEM allows

researchers to use constructs that are measured using single- and

multi-item measures from the same model.

d. Complexity of the model: PLS-SEM is a suitable choice for theoret-

ical models that simultaneously examine mediating and moderating

effects.

e. Estimation of the model: In terms of estimation, PLS-SEM offers

higher levels of statistical power than other methods, such as

Covariance-based Structural Equation Modelling (CB-SEM) (Hair

et al., 2022).

3.4 | Non-response bias and common method bias

Considering the need to send reminders to participants during the

application of the web-based questionnaire, non-response bias may

represent a risk (Armstrong & Overton, 1977). We assessed the

potential for non-response bias by comparing the answers of early

and late respondents to all study items. The responses of 20 early par-

ticipants were compared with those of 20 late participants. Based on

the analysis of the variance test (at the 5% significance level), we con-

cluded that no statistically significant differences existed between

early and late respondents.

Furthermore, considering that the answers to the constructs used

in this study were obtained from individuals who participated in a

cross-sectional survey, it was imperative to comprehensively evaluate

the possible impact of CMB. CMB typically occurs when dependent

and independent variables are measured through the same survey,

from the same source of information, and using a similar response

method (Kock et al., 2021). To mitigate CMB in this study and follow-

ing the recommendations provided by Podsakoff et al. (2003), we

applied procedural and statistical techniques.

Regarding procedural controls, we adopted the following mea-

sures. We provided clear instructions to the participants regarding the

context of the study and how the questions were to be answered. We

also guaranteed the anonymity of the survey and the confidentiality

of their responses. Third, we used clear and simple language in the

questionnaire to avoid complex and ambiguous wording. Overall, we

were meticulous about the length of the questionnaire, considering

that short questionnaires, such as ours, can reduce fatigue among

respondents and decrease the cognitive efforts to answer the ques-

tions (Kock et al., 2021).

With respect to the recommended statistical procedures, we per-

formed Harman's single-factor test using SPSS 26.0, which revealed

the existence of five primary factors that collectively explained

86.47% of the total variance. The largest factor accounted for 38.94%

of this variability; however, it did not capture the majority of the

covariation observed among the measures. Following Kock's (2015)

recommendations, we performed a full collinearity test using

SmartPLS 4.0.9.3. The findings from the analysis indicated that all var-

iance inflation factors (VIF) remained below the prescribed threshold

of 5, as suggested by Hair et al. (2019). Consequently, it can be

deduced that CMB was not a noteworthy concern in this study.

4 | RESULTS

PLS path models rely on two sets of linear equations: the measure-

ment model, which indicates the relationships between a construct

and the observed indicators or manifest variables used to measure

that construct; and the structural model, which specifies how the con-

structs are related to each other (Henseler et al., 2016). In the follow-

ing paragraphs, we describe the evaluation of the structural and

measurement models used in this study.

4.1 | Evaluation of the measurement model

The proposed research model follows a reflective structure in all con-

structs to measure unobservable variables, meaning that the

constructs cause covariation in the indicators (Hair et al., 2022). Indi-

cator reliability, internal consistency reliability, convergent validity,

and discriminant validity are the criteria used to evaluate the reflec-

tive measurement models (Hair et al., 2022).

First, we examined the size of the outer loadings of the indicators

(Table 3). Outer loadings indicate how much the associated

indicators of a construct have in common (Hair et al., 2022). According

to Hair et al. (2022), standardised outer loadings should be 0.708 or

higher. All our indicators met this criterion.

Second, we evaluated the internal consistency reliability of the

constructs (Table 3) by examining the Cronbach's alpha (Cα), Dijkstra–

Henseler's rho (ρA) value, and composite reliability (CR) (Garcia-

Pereyra et al., 2023). For our constructs, all internal consistency reli-

ability criteria exceeded the values recommended by Hair et al.

(2022), with values higher than 0.7 (Table 4).

To examine convergent validity, which measures the extent to

which a given measure correlates positively with other measures

within the same construct (Hair et al., 2022), we used the average var-

iance extracted (AVE). The AVE values for the constructs exceeded

the recommended threshold of 0.5 (Table 3), showing that the indica-

tors in each construct had a high degree of communality.

Finally, we examined the discriminant validity of the proposed

model. This is an indicator of the degree to which a construct is statis-

tically and empirically different from the other constructs (Benitez

et al., 2020). We used the heterotrait–monotrait (HTMT) ratio of the

correlations to assess discriminant validity. Although the ideal thresh-

old for HTMT values is debatable, the most conservative threshold

considered in the literature is 0.85 (Hair et al., 2022). Our model did

not have discriminant validity concerns because all values were con-

siderably lower than 0.85 (Table 4).
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4.2 | Evaluation of the structural model

We performed a two-tailed bootstrapping procedure with 10,000

subsamples to determine the statistical significance of the path coeffi-

cients. We also calculated the VIF to determine whether collinearity

issues existed in the proposed model. To avoid substantial

collinearity problems, Hair et al. (2022) suggested VIF values below

5. In our model, the highest value was 3.939, indicating that collinear-

ity is not a serious concern.

Using bootstrapping, we evaluated the statistical significance of

the hypothesised relationships among the constructs (Table 5), using

p-values to assess significance levels. We also examined the coeffi-

cient of determination (R2) to assess the explanatory power of the

structural model. The R2 analysis results indicate that the overall

model accounted for 7% of the variance in environmental sustainabil-

ity and 31% of the variance in economic sustainability.

According to the PLS-SEM results, the direct relationship

between business digitalisation and the economic sustainability of a

firm was not statistically significant; therefore, H1 is not supported.

Conversely, business digitalisation was found to be positively

associated with environmental sustainability (β =.45, p < .030), thus

supporting H2. Similarly, we found that environmental sustainability is

associated with economic sustainability, and the relationship between

both variables is positive (β =.70, p < .000); therefore, H3 is

supported.

Another key result of the hypotheses testing was that environ-

mental sustainability positively mediates the relationship between

business digitalisation and the economic sustainability of a company,

thus supporting H4 (β =.31, p < .043). This finding indicates a full

mediation model. While the direct effect is not significant (H1), the

indirect effect is, implying that the overall effect of business digitalisa-

tion on the economic sustainability of a company is explained by envi-

ronmental sustainability.

Regarding the effect of company size on the relationship between

business digitalisation and economic sustainability (H5a), we found a

positive and statistically significant association (β =0.31, p < .014).

However, since the direct relationship between business digitalisation

and economic sustainability was not found to be statistically signifi-

cant, we avoid making inferences in this regard.

In the case of the relationship between business digitalisation and

environmental sustainability, no statistically significant effect of com-

pany size was found (H5b), meaning that firm size does not influence

the positive relationship between business digitalisation and environ-

mental sustainability. However, we found that company size has a sig-

nificant and negative moderating effect on the relationship between

environmental sustainability and economic sustainability (β = �.63,

p < .000), suggesting that this relationship is weaker or less favourable

for microenterprises than for other companies. Therefore, H5c is

supported.

5 | DISCUSSION

5.1 | Theoretical contributions

This study examines the direct relationship between business digitali-

sation and economic sustainability, while also investigating the poten-

tial mediating role of environmental sustainability. Additionally, this

study investigates whether company size moderates these relation-

ships, with a specific focus on whether microenterprises exhibit dis-

tinct patterns from larger companies.

This study makes two important contributions to the research on

the intricate relationship between digitalisation, environmental sus-

tainability, and economic sustainability. First, it challenges the

hypothesised relationships by revealing a lack of significant associa-

tion between business digitalisation and enterprises' economic sus-

tainability. This suggests that increased digitalisation does not

TABLE 3 Indicator reliability, internal consistency reliability, and convergent validity.

Constructs Indicators Standardised outer loadings Cronbach's alpha Rho (ρA) CR AVE

Business digitalisation DIG1 0.803 0.881 0.932 0.906 0.617

DIG2 0.713

DIG3 0.861

DIG4 0.879

DIG5 0.775

Economic sustainability ECON1 0.886 0.757 0.761 0.891 0.804

ECON2 0.903

Environmental sustainability ENV 1.000 n/a n/a n/a n/a

Source: Authors' own elaboration based on PLS results.

TABLE 4 Discriminant validity (Heterotrait-monotrait [HTMT]
ratio—Matrix).

Constructs
Business
digitalisation

Economic
sustainability

Business digitalisation

Economic sustainability 0.173

Environmental

sustainability

0.205 0.310

Source: Authors' own elaboration based on PLS results.
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necessarily lead to immediate or direct improvements in a company's

economic outcomes, contradicting the prevailing views of previous

studies (Bellakhal & Mouelhi, 2023; Martínez-Caro et al., 2020; Truant

et al., 2021).

Nevertheless, consistent with our findings, only a few other stud-

ies have reported similar results. For example, research by Tsou and

Chen (2021) conducted within Taiwanese financial companies also

found no direct relationship between digital technology usage and the

firm's financial and market performance. The authors suggested that

factors such as digital transformation strategies and organisational

innovation may influence this relationship.

Although our findings do not show a direct relationship between the

level of digitalisation and greater economic performance, our study dem-

onstrates that companies' efforts to digitalise their products, services,

and processes positively impact their environmental sustainability. This

finding aligns with Issah et al. (2024), suggesting that digitalisation acts as

a catalyst for environmental sustainability and should be incorporated

into firm-level strategies. Additionally, our results are consistent with

Haq and Huo's (2023) study, which focused on small and medium enter-

prises (SMEs) in Pakistan and found that digitalisation can be a major

driver in enhancing firms' environmental performance.

However, we not only demonstrated a positive association

between digitalisation and a company's environmental sustainability

but also found that this relationship may be mediated by environmen-

tal sustainability. One potential explanation for this outcome could be

that the ability of digitalisation to generate a competitive advantage

for firms depends on the extent to which it enhances environmental

sustainability (Bendig et al., 2023). These findings are consistent with

those of Broccardo et al. (2023), who found that within the context of

Italian SMEs, digitalisation can positively affect companies' sustain-

ability, which in turn contributes to improved profitability.

Our results are consistent with Nasiri, Saunila, and Ukko (2022),

who concluded that companies must have the capability to compre-

hend and evaluate their current degree of digital orientation, intensity,

and maturity to inform strategic decisions for financial success. Based

on the RBV, this study advocates a strategic approach in which com-

panies that leverage digitalisation to enhance environmental sustain-

ability can indirectly contribute to their economic sustainability.

The second contribution of this study lies in examining the moderat-

ing role of business size. Our findings indicate that organisational context

matters in the intricate relationship between digitalisation and the envi-

ronmental and economic sustainability of the enterprises analysed. Spe-

cifically, our analysis revealed the negative moderating effect of business

size on the relationship between environmental and economic sustain-

ability. Although high levels of environmental sustainability generally lead

to better economic outcomes, this relationship is much weaker for micro-

enterprises compared to larger companies.

The empirical evidence from our study aligns with the findings

of Roxas (2021), who analysed a sample of Vietnamese MSMEs

(64.06% of which were microenterprises) and concluded that smal-

ler firms tend to lag behind larger firms in terms of engaging in

environmental management. Roxas (2021) suggested that smaller

firms can address resource constraints through more intangible

resources such as social capital to support their environmental

management initiatives.

As evidenced in our study, microenterprises encounter various

challenges in balancing the environmental aspects of sustainable

development with economic sustainability. For instance, Jibril et al.

(2024) explained that microenterprises face persistent constraints due

to owners' perceptions that pursuing sustainability is expensive, lead-

ing firms to experience trade-offs between the social benefits and

costs associated with a more sustainable business.

Moreover, the transition towards sustainability may be more chal-

lenging for established microbusinesses as they possess more limited

technical, cognitive, and managerial resources than larger firms. This

limitation contributes to heightened uncertainty regarding returns on

sustainability investments and potential myopia concerning future

market trends (Jibril et al., 2024).

In general, this study contributes to the intersection of informa-

tion technology and strategic management literature. It demonstrates

that digital capabilities optimise business processes, creating value for

the firms (Eller et al., 2020). Additionally, a strategic orientation

aligned with environmental and sustainability issues can translate into

a competitive advantage for firms (Bendig et al., 2023). These findings

are particularly relevant in the context of small businesses, which are

often characterised by resource and capacity constraints.

TABLE 5 Results of the estimation of the structural model.

Structural paths Original sample (β) t-Values Inference

H1: Business digitalisation- > Economic sustainability �.30 1.51 Not supported

H2: Business digitalisation - > Environmental sustainability .45** 2.18 Supported

H3: Environmental sustainability - > Economic sustainability .70* 4.90 Supported

H4: Business digitalisation - > Environmental sustainability - > Economic sustainability .31** 2.03 Supported

H5a: Size x Business digitalisation - > Economic sustainability .58** 2.46 Supported

H5b: Size x Business digitalisation - > Environmental sustainability �.34 1.34 Not supported

H5c: Size x Environmental sustainability - > Economic sustainability �.63* 3.81 Supported

Source: Authors' own elaboration based on PLS-SEM analysis.

*p < .01; **p < .05.
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5.2 | Managerial implications

Our results have important implications for small business man-

agers and policymakers. The transition towards environmentally

sustainable practices has been found to be more complex for small

companies than for larger ones due to their limited financial

resources and strong dependence on economic performance indi-

cators to grow and survive (Karaeva et al., 2023). Thus, although

economic benefits should not be the only motivation to improve

their environmental practices, MSMEs must recognise the eco-

nomic benefits of embracing environmental sustainability. If com-

panies do not realise the business potential of environmental

sustainability, their owners will lack incentives to prioritise environ-

mental practices in their core business strategies.

In small business settings, many efforts have been made to empha-

sise the commercial benefits of environmental sustainability. However,

studies have shown that owners often perceive environmental sustain-

ability as difficult and expensive to implement (Revell &

Blackburn, 2007), leading to a high level of scepticism among small busi-

ness owners and managers regarding its business benefits (Revell, 2010).

Previous research suggests that for smaller businesses to benefit

economically from sustainable management, owners and entrepre-

neurs must strategically rethink their approach to sustainability

(Cantele & Zardini, 2018). This involves considering not only a win-

win relationship in economic terms but also the benefits they can

achieve in terms of business reputation and meeting customer expec-

tations (Cantele & Zardini, 2018).

5.3 | Societal implications

Companies are expected to increase their concern about the natural

environment and drastically reduce the environmental impacts

derived from their operations (Lucato et al., 2017), reshaping the way

business is conducted. We consider that the focus on microenter-

prises is extremely relevant given that these businesses hold signifi-

cant potential to advance twin transitions in both the digital and

environmental domains. Supporting these firms in their journey

towards sustainability by encouraging the adoption of innovative

green solutions has the potential to yield significant global environ-

mental benefits (Pronti et al., 2024).

Given that our findings suggest a diminished capacity of micro-

enterprises to convert their environmental efforts into improved

economic outcomes, there is a critical need for tailored support

mechanisms specifically designed to address the distinct challenges

faced by these small entities. Such support can take the form of

grants, subsidies, or tax incentives designed to facilitate the adop-

tion of sustainable environmental practices. Providing technical

assistance and advisory services is vital to microenterprises. Policy-

makers should also foster partnerships and collaborative innovation

between microenterprises and larger companies to enable the

mutual exchange of knowledge and resources that can drive sus-

tainable growth.

6 | CONCLUSION

One of the main conclusions drawn from this study is that digitalising

a business might not directly lead to improved economic sustainabil-

ity. However, when a company focuses on improving its environmen-

tal sustainability, the positive effects of digitalisation on economic

sustainability become more apparent. Given the owner-

manager-entrepreneur centrism in microenterprises, future research

should examine how individual owner characteristics interact with

company-level factors. This approach deepens our understanding of

the relationship between digitalisation and the environmental and

economic sustainability of small companies.

Finally, several important limitations of this study should be con-

sidered. First, the sample size was relatively small. However, we

ensured that the minimum sample size necessary to perform PLS-SEM

analysis was met. We also found that 62% of our companies are

microenterprises. Collecting data on microenterprises is helpful for

advancing research in this context, given the current absence of inter-

nationally comparable empirical data on the digitalisation efforts

undertaken by microenterprises. Despite the fact that microenter-

prises constitute approximately 90% of the business population within

OECD countries, there is a notable deficiency in available information

concerning their digitalisation endeavours (OECD, 2021b).

Another potential limitation of this study is social desirability bias.

As proposed by Heras-Saizarbitoria et al. (2020), environmental sus-

tainability measures primarily based on managers' perceptions or opin-

ions may be influenced by social desirability or self-reporting bias.

However, in line with Wang et al. (2023), we implemented several

strategies to mitigate the influence of social desirability bias and

encouraged participants to provide honest perspectives. These strate-

gies included guaranteeing anonymity and confidentiality for partici-

pants and requesting answers from their firms' perspectives rather

than expressing personal opinions (Wang et al., 2023).

Considering that this study provides only a snapshot in time, lon-

gitudinal studies are needed to address endogeneity concerns in the

proposed research model. Endogeneity can compromise key condi-

tions for claiming causality (Zhang et al., 2022). Therefore, the rela-

tionships suggested should be interpreted more as robust correlations

rather than causal links. However, we managed the observed hetero-

geneity through moderation analysis, which, as outlined by Guenther

et al. (2023), can help alleviate endogeneity issues. Additionally, we

incorporated theoretically relevant control variables into our research

model to reduce omitted variable bias (Proksch et al., 2021).
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