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ABSTRACT
The necessary environmental transition involves a substantial challenge for micro, small, and medium-sized enterprises 
(MSMEs). Moreover, in the Ibero-American context, it is even more challenging. Our study aims to shed light on the scarce and 
inconclusive evidence in this regard, analyzing the influence of digitalization, given its inclusion in the so-called MSMEs' double 
transition, as well as the effect of the institutional setting. The so-called double transition is more sensitive in emerging areas. 
By means of analyzing direct and moderation effects on a representative database of 17.498 Ibero-American MSMEs, we aim to 
show the existence of linear and nonlinear relationships that determine the level of environmental involvement of those organi-
zations. Our results show that the expected positive effect of digitalization exists, but it is not linear, but U-shaped. The extension 
of the Kuznets curve is confirmed for digitalization in MSMEs. Additionally, the institutional context's positive influence also 
moderates this nonlinear influence. These findings involve the need for not only digital technologies but also a transformational 
internal process, which is influenced by institutional quality. Managers need to understand the importance of substantial or-
ganizational commitment and their own transformational capacity in the dual transition to avoid negative effects. In this vein, 
institutions must focus on reducing the duration of the downward part of the U-shaped influence of digitalization. Ultimately, 
digital transformation and institutional quality must move forward to sustainable change in MSMEs aligned.

1   |   Introduction

Micro, small, and medium-sized enterprises (MSMEs) repre-
sent 99.5% of all businesses in Latin America and the Caribbean 
and around 60% of formal employment (Organización para la 
Cooperación y el Desarrollo Económico [OECD] 2023). A com-
parable trend is observed in other geographical areas, with fig-
ures reaching 99.8% and 64.2% in the European Union (EU) 
(European Commission: Joint Research Centre et  al.  2024) 
and 99.9% and 46% in the United States (US Small Business 
Administration 2023).

Sustainability and digitalization represent significant chal-
lenges that are reshaping the economy and society, with pro-
nounced implications for MSMEs (Del Río et al. 2021; European 
Commission 2012).

Sustainability has become a dominant concern for a wide range 
of stakeholders, from businesses and governments to civil and 
social organizations, academics, and individuals around the 
world (Chege and Wang 2020). Businesses are under increasing 
pressure to improve their sustainability performance (Hanaysha 
et al. 2022). This concern is no stranger to smaller companies, 
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as they account for 40% of the business sector's aggregate green-
house gas emissions (OECD 2023).

Various initiatives have emerged in response to this situation 
to promote the development of sustainable environmental prac-
tices by SMEs, such as the SME Strategy for a Sustainable and 
Digital Europe (European Commission  2020) and the OECD 
Platform on Financing SMEs for Sustainability in 2021.

However, nowadays, SMEs face difficulties in adopting sustain-
able transformation strategies, including complex regulatory 
processes, difficulties in implementing legislation, the cost of 
sustainable actions, and limited availability of required inputs 
(Singh et al. 2023; Rubio-Andrés et al. 2023).

Moreover, achieving sustainability is still one of the main chal-
lenges facing companies today (Bansal  2019). This concern is 
not limited to large companies, as sustainable practices can also 
confer a competitive advantage for smaller companies (Jansson 
et al. 2017). SMEs are under increasing pressure to implement 
sustainability practices and collaborate in sustainable develop-
ment (Suchek and Franco 2024).

In this context, the emergence of new digital technologies 
has created both opportunities and challenges for SMEs 
(Kallmuenzer et al. 2024). However, SMEs have not taken full 
advantage of these advanced technologies, creating a notable 
digitalization gap between them and large companies (Trueba-
Castañeda et al. 2024). The same handicap is suffered by Ibero-
American MSMEs (Economic Commission for Latin America 
and CAF Development Bank of Latin America 2020).

So, the transitions toward sustainability and digital transforma-
tion are closely interconnected. SMEs are required to adapt to 
both developments (Wenzel 2017).

A new area, digital sustainability, has emerged in recent liter-
ature. It means “an organization's ability to advance the UN 
SDGs through the effective deployment of digitally enabled re-
sources and solutions” (George et al. 2021). Scholars see digital 
sustainability as an urgent research area, aiming to understand 
how rapid adoption of advanced digital technologies impacts 
sustainability in firms (Bansal 2019).

As a result, the relationship between digitalization and sustain-
ability has become a dynamic, multidisciplinary research area of 
prime importance. However, the precise contributions of digital 
paradigms to sustainability are still unclear, often because these 
challenges have been examined in isolation (Isensee et al. 2020; 
Trueba-Castañeda et al. 2024).

Additionally, the relationship between digitalization and envi-
ronmental quality is complex, encompassing technological, eco-
nomic, policy-related, and temporal dimensions, which further 
complicate this association (Ben Youssef and Dahmani 2024).

The effect of digitalization on sustainability is also contingent 
upon formal (those concerning government arrangements) and 
informal (e.g., implicit rules, norms, or culture) institutional 
forces (Sheng et  al.  2011; Zhou et  al.  2017; Guo et  al.  2023). 
For example, high-quality institutions have a positive impact 

on reducing carbon emissions (Gleditsch and Sverdrup  2002; 
Harbaugh et al. 2002; Chen et al. 2022; Yu and Qayyum 2022).

Considering these complexities, this research aims to elucidate 
the impact of digitalization on sustainability in SMEs, with 
particular emphasis on the moderating role of the institutional 
context.

In this way, we aim to fill the gap in the scarce and puzzling 
analysis of the relationship between digitalization and sustain-
ability, applied to sensitive organizations, such as smaller com-
panies, and to a specific environment, such as Ibero-American 
countries. For this purpose, an empirical analysis was con-
ducted on a unique, representative sample of 17,948 MSMEs 
from 18 Ibero-American countries. Despite a considerable 
number of studies demonstrating the relationship between dig-
italization and sustainability, most have used macro data. Few 
studies had analyzed this relationship in the context of MSMEs 
(Tick et al. 2022; Issah et al. 2024; Haq and Huo 2023; Miranda 
et al. 2024).

The relationship between digitalization and sustainability is still 
poorly understood in developing areas. In developed countries, 
advanced ICT infrastructure, robust policies, and high public 
awareness appear to help achieve positive environmental out-
comes (Ben Youssef and Dahmani 2024). However, studies that 
focus on developing economies often reach different conclusions 
(Baggia et al. 2019; Guo et al. 2023; Haq and Huo 2023; Issah 
et al. 2024).

In addition, there is a lack of evidence in MSMEs regarding 
the nonlinear relationship tested in economic studies on the 
double transition. Very few authors have analyzed it in SMEs 
(Ahmadova et al. 2022; Yang et al. 2023). Furthermore, one of 
these is limited to a particular geographic environment (China). 
To the best of the authors' knowledge, this relationship has not 
been analyzed in the Latin American SME environment.

A further contribution of this study is the inclusion of institu-
tional quality (IQ) in the relationship between digitalization 
and sustainability. Beyond the expected positive effect of insti-
tutional context, as shown in limited research on small compa-
nies (Boura et al. 2020; Rahi et al. 2023), no research to date has 
demonstrated its potential moderating effect on MSMEs' double 
transition. The research by Guo et al. (2023) showed that govern-
ment intervention, via factor market intervention, weakens the 
effect of green digitalization on boosting sustainable innovation 
in Chinese MSMs. The present study tests the hypothesis that 
this moderation effect extends to IQ and influences digitaliza-
tion's effect on sustainable practices in Latin American MSMEs. 
Consequently, in our study, we formulate the following research 
questions: What is the type of relationship between the use of 
digitalization and the use of environmental practices? Does the 
institutional context influence this relationship?

The research is anchored in two theories. An important ap-
proach for explaining the sustainable performance of SMEs is 
the dynamic capability theory (DCV). This theory (Pisano and 
Teece 1994) emerged to address the limitations of the resource-
based view (RBV) theory in explaining how companies can cre-
ate competitive advantage in a changing market environment 
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(Priem and Butler 2001). In this context, it is necessary for the 
company to integrate, build, and shape internal and external 
competencies (Pisano and Teece 1994). These dynamic capabili-
ties differ from the “ordinary” (also called first-order) capabilities 
contemplated in the RBV and are related to the capacities for ad-
aptation, absorption, and innovation (Pisano 1994; Grant 1996; 
Wang and Ahmed 2007). The relationship between dynamic ca-
pabilities and organizational performance has been examined 
by various studies (Luo 2000; Danneels 2002; Zott 2003; Hung 
et al. 2010).

The fundamental concept underpinning the enhancement of 
dynamic capabilities in SMEs is that of strategic flexibility. It is 
evident that small firms are unable to compete with large firms 
on the basis of economies of scale due to their limited financial 
resources. It is therefore evident that strategic flexibility is a ne-
cessity for these entities, in order that resources can be deployed 
for the purpose of competition within a market niche, with the 
development of customized products small firms, with their 
relatively simple and flexible structure, may develop strategic 
flexibility by adopting a strong market orientation, which would 
allow them to implement sustainability measures more quickly 
than larger firms (Nabais and Franco 2024).

Institutional theory (IT) is another paradigm. This theory has 
been widely and repeatedly applied as a framework to describe 
firms' behaviors across different institutional settings (Rahi 
et al. 2023). IT emphasizes the imposition of environmental fac-
tors on social entities and explains how such institutional forces 
shape organizational behavior (Scott 1995). According to it, or-
ganizational actions are primarily influenced and constrained 
by their institutional environment rather than solely driven by 
economics. Following this logic, some research has shown that 
companies demonstrate high sustainable performance to gain le-
gitimacy when faced with institutional influence (Bansal 2003; 
Bansal and Clelland 2004; Berrone et al. 2010; Hoffman 2001). 
Consequently, improvements in sustainability are likely to occur 
in environments with higher IQ.

The subsequent section reviews the pertinent literature and out-
lines the hypotheses under investigation. The “Data” section de-
scribes the databases and variables incorporated into the model. 
The “Methodology and Results” section detail the empirical ap-
proach and key findings, including robustness assessments. The 
“Discussion” and “Conclusion” sections synthesize the principal 
results, implications, and limitations.

2   |   Literature and Hypotheses

2.1   |   Digitalization

The first studies focused on digitization's impact on energy ef-
ficiency, which generally reduced the environmental impact 
of goods production (Berkhout and Hertin  2004; Pudjianto 
et al. 2007; Hilty 2008; Weinert et al. 2011; Gebler et al. 2014; 
Kreiger et al. 2014; Ahmadi Achachlouei and Hilty 2015; Ding 
et al. 2017; Beier et al. 2018).

Additionally, many of the studies have demonstrated the 
positive role of digitalization in improving environmental 

management practices. (Bendig et  al.  2023; Chen et  al.  2020; 
Gouvea et al. 2018; Shen et al. 2023; Yang et al. 2023).

What is more, some authors suggest that digitalization is 
positively associated with environmental innovation (Guo 
et al. 2023). Others focus on its effect in reducing the costs as-
sociated with seeking external knowledge on environmental 
sustainability, such as specialized training, valuable case stud-
ies, or sector-specific sustainability reports (Yang et al. 2023), a 
particularly important advantage for SMEs (Ardito et al. 2021).

In the case of advanced technologies, such as open data, arti-
ficial intelligence, big data, the Internet of Things, or cloud 
computing, they can also address the problems of resource scar-
city, traffic congestion, and air pollution (Lu et al. 2016; Jetzek 
et  al.  2019; Brenner and Hartl  2021; Wu et  al.  2021; Agrawal 
et al. 2022). In addition, such technologies can also solve envi-
ronmental problems related to solid waste, e-waste, food waste, 
and agricultural waste.

However, other studies have come to the opposite conclusion. 
Several authors argue that there is a negative relationship be-
tween digitalization and sustainability, mainly due to increased 
resource and energy consumption, as well as increased waste 
and emissions associated with the production, use, and dis-
posal of technology (Park et al. 2018; Gupta et al. 2020; Ardito 
et al. 2021; Acciarini et al. 2022).

A number of empirical studies have analyzed the impact of digi-
talization on sustainability within the context of MSMEs (Issah 
et  al.  2024; Haq and Huo  2023; Miranda et  al.  2024; Trueba-
Castañeda et al. 2024). The conclusions of these studies are con-
sistent, with the majority indicating a significant positive impact 
of digitalization on sustainability, which aligns with the DCV 
theory's postulations. This positive impact can be attributed to 
the well-established link between dynamic capabilities and dig-
ital transformation (Al-Moaid and Almarhdi 2024).

In light of the above, given the explicit benefit of digitalization 
on MSMEs, the following hypothesis is proposed:

H1a.  Sustainability is positively affected by digitalization in 
MSMEs.

However, there is also empirical evidence showing a nonlinear 
relationship (Li and Wang 2017; Ahmadova et al. 2022; Peiró-
Palomino et al. 2022; Li and Yang 2024), and a nonlinear rela-
tionship has been identified by a limited number of studies (Li 
and Wang 2017; Delgosha et al. 2020; Adeshola et al. 2024; Yang 
et al. 2023).

This nonlinear relationship aligns with the concept of the en-
vironmental Kuznets curve (EKC). This approach postulates 
that income inequality first rises and then decreases during eco-
nomic development (Kuznets 1955). Consequently, environmen-
tal impacts rise and then decrease during growth (Stern 2004).

Next, the digitalization of the economy has a positive im-
pact on economic development (European Commission  2012; 
OECD  2015; Manyika et  al.  2016; Kwilinski et  al.  2020). 
Therefore, extending the postulates of EKC to digitalization, an 
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increase in digitalization will cause negative environmental ef-
fects up to a certain point, after which the positive effects men-
tioned above would emerge, so that the relationship between the 
two constructs would follow an inverted U-shaped relationship: 
Low levels of digitalization would have negative environmental 
effects, but these effects would decrease as the level of digitali-
zation increases, reaching a point where digital advances would 
improve sustainability. Several studies have empirically sup-
ported this thesis (Higón et al. 2017; Li and Wang 2017; Kamah 
et al. 2021; Peiró-Palomino et al. 2022).

In consequence, applying the above reasoning to MSMEs leads 
us to propose a similar nonlinear relationship. So, the following 
hypothesis is tested in this paper:

H1b.  The relationship between digitalization in MSMEs and 
sustainability is nonlinear.

2.2   |   Institutional Context

Another aspect that promotes sustainability is IQ. Good insti-
tutions are fundamental in managing the relevant resources 
needed to improve the quality of the environment (Salman 
et  al.  2019; Guo et  al.  2023), and the predominant theoretical 
framework employed to argue the influence of institutional fac-
tors on corporate sustainability performance (Wright et al. 2005; 
Aguilera et al. 2007). According to the theory's postulates, orga-
nizations seek to enhance or maintain their legitimacy through 
sustainable activities (Scott 1995). In line with this logic, envi-
ronmental quality depends on policies and measures formulated 
and implemented by the government to influence macroeco-
nomic outcomes, such as environmental pollution (Traoré 
et al. 2024).

A considerable body of research has investigated the relation-
ship between IQ and sustainability using macroeconomic 
country data. Some have examined the effect of IQ on carbon 
emissions in different countries and regions. Focusing only on 
the most recent empirical research, many of them have demon-
strated the existence of a positive effect of IQ on CO2 emissions 
(Azam et  al.  2021; Nwani and Adams  2021; Shan et  al.  2021; 
Teng et al. 2021; Karim et al. 2022; Khan et al. 2022; Obobisa 
et al. 2022; Ofoeda et al. 2024).

A limited number of empirical studies have analyzed the rela-
tionship between IQ and sustainability using firm-level data. 
Boura et al. (2020) analyze the relationship between a set of IQ 

variables (environmental performance, openness to interna-
tional trade, regulatory quality, and corruption) and sustainabil-
ity disclosure, drawing on previous studies (Cahan et al. 2016; 
Pucheta-Martínez and Gallego-Álvarez  2019). Based on data 
from 2687 companies from 21 countries, the results show the 
positive impact of various institutional variables on sustainabil-
ity disclosure. Rahi et  al.  (2023) analyzed the nexus between 
IQ and sustainable corporate performance, based on the rela-
tionship between the company's environmental, social and gov-
ernance (ESG) performance and the Worldwide Governance 
Indicators by the World Bank, using data from 796 companies 
from different sectors and sizes collected in 30 European coun-
tries. So, there is a positive and significant relationship between 
the quality of institutions and the ESG score, except for the com-
bination of political stability and the absence of violence and 
regulatory quality. This effect is more pronounced for compa-
nies with lower levels of ESG compliance, meaning that as these 
companies improve their IQ, their ESG compliance increases 
more than for companies with better environmental compliance.

Therefore, the above findings lead to the test of the following 
hypothesis:

H2.  IQ enhances sustainability in MSMEs

2.3   |   Moderation Effect of Institutional Context on 
Digitalization

It argues that institutional factors influence firm behavior. One 
of the main effects of this influence is to moderate the impact of 
certain variables on the outcome of their decisions, as is the case 
with digitalization.

As argued before, many studies have demonstrated the posi-
tive impact of digitalization on sustainability. However, this 
effect may be conditioned by institutional factors that affect its 

FIGURE 1    |    Research model.

INSTITUTIONAL
CONTEXT

SUSTAINABILITY

Control Variables
Sectorial dummies, age, 

size, country GDP &  
inflation

DIGITAL

H3 + H2 +

H1 +

TABLE 1    |    Sample distribution by sector and size.

Variable Categories
Number of 

MSMEs %

Sector Primary 953 5.4

Extractive 153 0.9

Manufacture 4.270 24.4

Energy, water, recycling 177 1.0

Construction 668 3.8

Commerce 2.432 13.9

Services 6.402 36.6

Other 2.443 14.0

Size Micro (6–9 employees) 9.186 52.5

Small (10–49 employees) 5.364 30.7

Medium (50–249 
employees)

2.948 16.8

Total sample 17.498 100.0
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5Business Strategy and the Environment, 2025

intensity (Guo et al. 2023). The efficacy of green digitalization 
as a catalyst for environmental innovation may be contingent 
upon two formal institutional forces: government intervention 
(financial investment in building digital infrastructures) and 
government support (intervening in the factor market).

Some studies have shown that certain institutional factors in-
fluence this relationship across contexts. For example, a study 
conducted across different Chinese provinces between 2012 and 
2018 found that the greater the degree of government interven-
tion, the smaller the effect of digitalization on environmental 
innovation (Guo et al. 2023).

A study of 486 companies across different regions shows that 
companies can improve their sustainability (not only environ-
mental but also economic and social) through digitalization 
capabilities amid institutional pressures (legal restrictions or 
regulations, especially those banning environmental pollution) 
(Lee et al. 2024).

In the European context, this moderating effect has also been 
observed. A study of the impact of the introduction of digital pub-
lic services on the value of trade in green goods in 25 European 
economies shows that this effect is more significant in econo-
mies with a well-developed institutional system, as measured 
by the six indicators of the level of IQ from the International 
Country Risk Guide (ICRG): voice and accountability, polit-
ical stability and absence of violence/terrorism, government 

TABLE 2    |    Sample distribution by country.

Country Number of MSMEs %

Argentina 1.142 6.7

Bolivia 137 0.8

Brasil 987 5.6

Chile 271 1.5

Colombia 4.600 26.3

Costa Rica 532 3.0

Dominican Republic 135 0.8

Ecuador 2.059 11.8

El Salvador 161 0.9

Guatemala 112 0.6

Honduras 130 0.7

Mexico 4.121 23.6

Nicaragua 450 2.6

Panama 514 2.9

Paraguay 441 2.5

Peru 347 2.0

Spain 1.044 6.0

Uruguay 315 1.8

Total sample 17.498 100.0
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effectiveness, regulatory quality rule of law, and control of cor-
ruption (Ha and Thanh 2022).

So, in light of the abovementioned evidence, we expect a positive 
effect of the nonlinear relationship between digitalization and 
environmental practices in MSMEs:

H3.  IQ moderates the nonlinear relation between digitalization 
and sustainability in MSMEs.

In line with the abovementioned hypotheses, we check the fol-
lowing research model shown in Figure 1:

3   |   Data

3.1   |   Sample

To test our hypotheses, we used the data from the “MSME 2022 
report: Digitalization and Sustainable Development of MSME in 
Ibero-America,” carried out by the Ibero-American Observatory 
of the MSME. These data were collected by telephone and online 
surveys, as in previous observational studies. General managers 
are the key decision-makers (O'Regan and Sims 2008), and they 
were questioned. Random sampling was used to select each stra-
tum. To obtain aggregate results, the corresponding elevation 
factors had to be used, since the results are not exactly propor-
tional to the reference population or universe. This guarantees a 
comparable, objective process for assessing whether the sample 
is sufficient to meet the research goals. However, it is crucial 
to stress that the various statistical tests and analyses that have 
been conducted during the study will have their significance 
or level of accuracy assessed based on the data that was col-
lected in the survey, as well as in compliance with the statistical 
methods applied and the degree of aggregation determined in 
each instance. The final sample has answers from 17.498 Ibero-
American MSMEs. Table 1 shows the distribution of the sample 

by sector of activity and size, and Table  2 shows the distribu-
tion by country. The overall sampling error for the sample used 
is 1.1% at a confidence level of 95%. The population sizes (total 
number of companies in each stratum) were obtained from the 
official statistical sources of the countries in the sample.

Additionally, we conducted tests to assess potential bias in 
our data. Using Harman's one-factor test, we first performed 
a principal component analysis on the variables in our model 
(Podsakoff et al. 2003). The absence of common method bias is 
indicated by the result, which showed that no dominant factor 
emerged (10.763% of variance explained). To rule out nonre-
sponse bias, we also compared the early and late responders in 
our sample (Armstrong and Overton 1977). According to our 
findings, there are no appreciable variations between the two 
groups in terms of the dependent and independent variables: 
size and industry.

TABLE 4    |    Regression coefficients.

H1a, H2 H1b H3

DIGITAL 0.399*** (0.007) 0.378*** (0.010) 0.336*** (0.011)

IQ 0.117*** (0.028) 0.120*** (0.028) 0.052 (0.037)

DIGITAL * DIGITAL 0.030*** (0.008) 0.039*** (0.011)

DIGITAL * IQ −0.174*** (0.024)

DIGITAL * DIGITAL * IQ 0.051** (0.025)

SIZE 0.026** (0.011) 0.027** (0.011) 0.026** (0.011)

AGE 0.001 (0.001) 0.001 (0.001) 0.001* (0.001)

GDP 0.001 (0.001) 0.001(0.001) 0.001* (0.001)

INFLATION −0.541*** (0.033) −0.540*** (0.033) −0.540*** (0.033)

Constant 0.216*** (0.062) 0.181*** (0.062) 0.162** (0.062)

Observations 14.315 14.315 14.315

R-squared 0.201 0.202 0.204

Note: Heteroskedasticity-robust regression coefficients. Heteroskedasticity y-robust standard error in parentheses. Sectoral dummy variables are included in the three 
models (industry, construction, distribution, and service).

FIGURE 2    |    Nonlinear effect of DIGITAL * DIGITAL. Nonlinear ef-
fect of DIGITAL on SUSTAINABILITY.
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7Business Strategy and the Environment, 2025

3.2   |   Variables

3.2.1   |   Dependent Variables

3.2.1.1   |   Environmental Practices (SUSTAINABIL-
ITY).  The following specific MSME features are included in 
this variable: supplier selection, process design, energy man-
agement, water management, management of plastic containers 
and derivatives, and environmental certifications. The Sustain-
able Development Goals (SDG) and the 2030 Agenda for Sustain-
able Development (United Nations 2015), as well as the literature 
on SMEs, sustainable management, and sustainability, are all 
in accordance with these environmental procedures (Jansson 
et al. 2017; Cantele and Zardini 2020; Ndubisi et al. 2021). Our 
variable includes organizational change intended to accom-
plish the 2030 SDG as well as environmentally responsible 
action. MSMEs are essential to achieving the SDGs because they 
are the dominant business model and because their contributions 
and unique challenges must be taken into account, as they do 
not operate like large corporations (Cantele and Zardini 2020).

This construct has an alpha of Cronbach of 0.922, a Kaiser–
Meyer–Olkin (KMO) of 0.920, and a Bartlett p-value of 0.00. Most 
of the items show a factor loading higher than 0.70. Principal 
component analysis shows a strong first factor with an eigenvalue 
of 4.79, explaining 68.54% of the variance. Average variance ex-
tracted (AVE) is 0.681, and comparative fix index (CFI) is 0.949.

3.2.2   |   Independent Variables

3.2.2.1   |   Digitalization (DIGITALIZATION).  The con-
struct represented by this independent variable is derived 
from a set of 5-point Likert-scale questions regarding the use 

and significance of various advanced technologies in small 
and medium-sized enterprises (SMEs) within our sample. These 
technologies include corporate intranets, big data and data anal-
ysis software, robotization and sensitization, cybersecurity ser-
vices, ERPs (integrated management systems), and the Internet 
of Things. One component of digital transformation strategies 
is the application of advanced technologies (Matt et al. 2015). 
Possessing advanced technology can give a company a com-
petitive advantage. Consequently, there could be a significant 
improvement in corporate performance that would affect every 
facet of the business (Heavin and Power 2018).

We obtained the construct from the first factor derived from 
the factor analysis of the aforementioned questions. The alpha 
of Cronbach is 0.890, the KMO is 0.9004, and the Bartlett test 
provides a significance p-value of 0.00. All the questions have 
a factor loading higher than 0.70. Principal component analysis 
shows a strong first factor with an eigenvalue of 3.88, explaining 
64.71% of the variance. AVE is 0.60, and CFI is 0.955.

3.2.2.2   |   IQ.  To measure the quality of the institutional 
context, we use a variable, the average value of the six indica-
tors of governance established by the World Bank, the World-
wide Governance Indicators. The related data were obtained 
from the World Bank repository. This variable has been 
widely used to measure the impact of the institutional context 
in similar studies (Cahan et al. 2016; Boura et al. 2020; Rahi 
et al. 2023).

3.2.3   |   Control Variables

As control variables, we use the log of firm age (AGE), SIZE 
(number of employees), country's gross domestic product (GDP), 

FIGURE 3    |    Moderation DIGITAL * DIGITAL * IQ. Moderating influence of contexts with high and low IQ, on the nonlinear effect of DIGITAL 
on SUSTAINABILITY.
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8 Business Strategy and the Environment, 2025

inflation (INFLATION), and sectoral dummies (INDUSTRY, 
CONSTRUCTION, COMMERCE, AND SERVICE).

3.2.4   |   Summary Statistics

Table  3 presents the descriptive statistics, correlations, and 
variance inflation factors (VIFs) for the estimation sample. 
Most of the MSMEs in our sample are micro (6–9 employees) or 
small (10–49 employees). Moreover, the average age is 13 years 
(the value of the variable AGE without taking the logarithm). 
Correlation and collinearity are not a problem in our sample.

Note: Significance levels are in parentheses.

4   |   Methodology and Results

As in similar studies related to MSMEs and moderating hypoth-
eses (Clemente-Almendros et  al.  2025; García-Pérez-de-Lema 
et al. 2021), we use ordinary least squares (OLS) linear regres-
sion to test our hypotheses. We checked the regression analysis's 
statistical assumptions to assess the robustness of our results. 
First, we use heteroskedasticity-robust standard errors, which 
ensure homoscedasticity validity (White  1980). Second, the 
Durbin–Watson statistic is 1.945, which falls within the range 
of 1.5 to 2.5, and the residuals have a mean of zero. Third, the 
normality assumption was tested (Jarque and Bera 1987; Lumley 
et al. 2002). Fourth, in addition to the unstandardized variables, 
we use standardized variables with robust standard errors. To 
examine the moderating hypotheses, we plot the two-way in-
teractions in our model to better understand them (Aracil-Jordá 
et al. 2023; Pérez-Luño et al. 2018).

Table 4 shows that all of our hypotheses are confirmed. DIGITAL 
exhibits a positive and significant coefficient of 0.399, confirm-
ing the positive influence of digitalization on environmental 
practices (H1a). The positive and significant coefficient of 0.030 
shows the nonlinear relationship between DIGITAL and our 
dependent variable (H1b). The influence of the institutional 
context is probed by the coefficient of 0.117 (H2). Finally, the 
moderation role of IQ is satisfied by the coefficient of 0.051 (H3).

*p < 0.10.

**p < 0.05.

***p < 0.01.

5   |   Discussion

Achieving the desired double transition represents a significant 
challenge for MSMEs. While these entities possess greater flex-
ibility to adapt to the changes required by this transition, the 
lower availability of resources (economic and human) presents 
a significant obstacle to its implementation (Tick et  al.  2022; 
Issah et al. 2024). Additionally, managers often express concern 
about the potential trade-offs between adopting advanced dig-
ital technologies and maintaining environmental performance 
(Miranda et al. 2024). T
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9Business Strategy and the Environment, 2025

Nevertheless, there is a paucity of empirical research in this area, 
with none having been carried out in the Ibero-American con-
text (Hernandez 2018; Chege and Wang 2020; Issah et al. 2024; 
Miranda et al. 2024). Even though empirical evidence from sev-
eral geographical areas has demonstrated a positive influence 
of digitalization on sustainability, the results are inconclusive. 
However, it remains to be investigated in the context of Ibero-
American MSMEs, which exhibit deficiencies in digitalization 
and environmental sustainability, where the effect of IQ is more 
critical.

Our results confirm that the level of importance attached to ad-
vanced digitalization technologies drives the use of environmen-
tal criteria in smaller companies, thus supporting hypothesis H1a. 
Furthermore, several empirical studies have demonstrated that 
the relationship between digitalization and environmental sus-
tainability is nonlinear (Higón et  al.  2017; Li and Wang  2017; 
Peiró-Palomino et  al.  2022; Li and Yang  2024). Some research 
has shown that this relationship exhibits a U-shaped pattern, 
suggesting that the impact of digitalization on environmental 
sustainability may initially be adverse before reversing. This pat-
tern aligns with the well-known Kuznets curve, though applied 
to digitalization rather than economic development.

Notwithstanding the above, previous studies have proven the 
existence of this nonlinear relationship mainly at the macro-
economic level. Our research extends this to the micro level 
by showing a nonlinear quadratic effect between the digitali-
zation of MSMEs and the adoption of environmental practices, 

thereby confirming hypothesis  H1b. Figure  2 illustrates this 
relationship, showing that the implementation of advanced dig-
italization technologies in MSMEs will only have an impact on 
sustainability if their utilization and significance are high; oth-
erwise, the effects will be contrary to those desired.

Furthermore, the proven positive impact of digitalization 
and other institutional factors, such as digital infrastructure, 
government measures, cyberculture, quality of digital pub-
lic services, and government efforts to improve sustainabil-
ity (Guo et al. 2023; Ha and Thanh 2022; Lee et al. 2024) can 
be extended to the use of environmental management criteria 
in Ibero-American MSMEs. This confirms hypothesis  H2. 
Environmental management in Ibero-American MSMEs is 
affected by improving the IQ of their countries. This idea is 
aligned with the influence of institutional factors.

This research also shows that IQ moderates the relationship 
between digitalization and the development of environmen-
tal practices in Ibero-American MSMEs, thereby supporting 
hypothesis  H3. Figure  3 provides a visual representation of 
this moderation effect. Using the Johnson–Neyman technique 
(Mitchell 2021), we statistically validated region-wise slopes and 
found that the conditional effect of digitalization on sustainabil-
ity, as a function of IQ, is significant, with positive confidence 
intervals across all values of the moderator.

When analyzing this moderating effect more deeply in 
Figure 3, the relationship between digitalization and the use 

FIGURE 4    |    Quantile regression nonlinear relationship of DIGITAL * DIGITAL. Quantile regressions of the Nonlinear effect of DIGITAL on 
SUSTAINABILITY.
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of environmental criteria, although still quadratic, may also be 
inverted. In countries with low IQ, improvements in the use 
of advanced technologies initially increase the development 
of environmental policies. However, this positive effect disap-
pears beyond a certain level of digitalization. It shows a non-
linear relationship, which is aligned with H1b and Figure 2. 
However, the shape of this nonlinear relationship can change 
by the effect of IQ. Conversely, in countries with high IQ, 
digitalization and environmental sustainability may initially 
be perceived as trade-offs; however, beyond a certain point, 
companies begin to view environmental improvements as in-
vestments, leading to greater implementation of environmen-
tal measures. Therefore, although the moderating effect of IQ 
is evident, it varies depending on the level of IQ in the firm's 
country.

5.1   |   Theoretical Implications

According to the results of hypothesis H1a, digitalization drives 
the development of environmental management practices in 
Ibero-American MSMEs. However, this relationship is condi-
tioned by environmental factors that determine the quality of 
institutions: voice and accountability, political stability/absence 
of violence, government effectiveness, regulatory quality, rule of 
law, and control of corruption, as the H2 hypothesis demonstrates.

If the institutional context is at an appropriate level, in the early 
stages of MSME digitalization, promoting environmental sus-
tainability will be seen as a cost, and managers will be reluc-
tant to adopt environmental practices. However, once the digital 
transition is complete, companies will be able to implement 
environmental practices due to institutional encouragement, 
regulation, and market demand. In short, in these contexts, the 
extension of the Kuznets curve to the adoption of advanced dig-
ital technologies is confirmed.

However, in case that institutional context does not help, MSME 
managers may also choose to make the double transition. 
However, there will come a point where the lack of institutional 
and market pressure and support will discourage the pursuit of 
these practices.

In short, the mere availability of digital technologies may not, in 
itself, provide value in MMSEs. These resources must interact 
with the organization through a transformational process (Díaz-
Pelaez et al. 2024) via environmental awareness, and their effect 
is influenced by contingency factors, one of which is IQ. In line 
with DCV and IT theories, it is the manager's transformational 
capacity and IQ that determine the intensity of use and the im-
portance attached to environmental practices in MSMEs.

5.2   |   Managerial Implications

From a managerial perspective, the acceptance of hypothe-
sis   H1 implies that the use of advanced digital technologies 
(ERP software, cybersecurity services, big data and data ana-
lytics, robotization, localization, and the Internet of Things) can 
facilitate the development of environmental strategies in small 
and medium-sized businesses. T
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However, this requires a real commitment to digitalization. 
When company managers assign high importance to the use 
and significance of novel digital technologies, they are more 
inclined to emphasize environmental practices in MSMEs. The 
application of digitalization in SMEs should not be seen as a 
business fad but as a tool that brings benefits on many levels, one 
of which is sustainability. Dynamic management capabilities to 
anticipate environmental changes and understand the implica-
tions of digitalization alternatives on environmental practices 
are essential to achieving the double transition.

5.3   |   Institutional Implications

The findings emphasize the pivotal role of public institu-
tions in enabling MSMEs to achieve the double transition. 
Understanding how institutional factors influence the relation-
ship between digitalization and sustainability is essential for de-
signing effective policy measures.

Results supporting hypothesis H3 highlight that IQ moderates 
the impact of digitalization on sustainability. In favorable con-
texts, governments should focus on accelerating the digital–
green transition by providing incentives, training, and access to 

technology, ensuring that firms perceive environmental invest-
ments as opportunities rather than costs.

In contrast, in less favorable environments, public action must 
first aim to strengthen governance, transparency, and legal sta-
bility. Improving participation, freedom of expression, political 
stability, and control of corruption is critical to creating credible 
frameworks that sustain MSME innovation. Without such insti-
tutional support, progress in digitalization and environmental 
practices will likely remain temporary and fragile.

Ultimately, achieving the double transition in MSMEs requires 
a coordinated strategy: Digital transformation, environmental 
commitment, and institutional strengthening must advance si-
multaneously. Only under such conditions can the twin transi-
tion become a long-term, self-sustaining process.

5.4   |   Robustness

To check the robustness of our nonlinear and interaction mod-
els, we use quantile regressions. Table 5 shows the quantile re-
gression coefficients for H2. All the coefficients for DIGITAL 
and DIGITAL * DIGITAL are significant for all the quantiles, 

FIGURE 5    |    Quantile regression: the moderation effect of IQ.
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aligned with Table  4, with the only exception of the 90th 
quantile.

Figure 4 helps to visualize the nonlinear relationship shown in 
Table 5. The opposite shape of the linear and nonlinear coeffi-
cients confirms H1b (Shakib et al. 2023; Damra et al. 2023).

Next, Table 6 shows the results from quantile regression for our 
moderation hypothesis. Most interaction effects are significant, 
which aligns with Table 3.

Figure  5 shows the marginal effects of DIGITAL on 
SUSTAINABILITY at its 50th quantile conditional on the 10th, 
25th, 50th, 75th, and 90th quantiles of IQ (Hoang et al. 2024).

Finally, given the nested nature of the data, we use OLS with 
country-clustered standard errors and a mixed-effects model, 
yielding results similar to those in Table  4.1 Moreover, in the 
mixed-effects model, the variance of the random intercept for 
countries (0.0142) and the intraclass correlation coefficient 
(0.0176) suggest that grouping by country is not useful, making 
a single-level model appropriate.

Statistical and graphically, our findings help to answer our re-
search questions, extending the current state-of-the-art, and 
going beyond plain effects. We analyze in a greater depth more 
complex relationships, showing a non-so-obvious interplay. 
There is a nonlinear relationship, as well as a transition or re-
versal influence in the analyzed relationships. By means of H1b 
and H3, the final effects of DIGITAL and INSTITUTIONAL 
CONTEXT are really understood by the nonlinear and modera-
tion relationships.

6   |   Conclusion

The main objective of this study is to explore the relationship be-
tween digitalization and sustainability in Latin American MSMs 
and to investigate the moderating role of IQ in this relationship.

The results show that the impact of digitalization on employ-
ment and sustainable activities in MSMEs is not direct. It de-
pends on both managers' ability and motivation to implement 
such measures, as well as on the country's IQ. Although in the 
short term, implementing technological improvements in SMEs 
can improve environmental performance, only an appropriate 
institutional climate will sustain these improvements over time.

The results are consistent with DCV and IT theories. Dynamic 
capabilities have a significantly positive impact on digital trans-
formation. The manager's ability to anticipate and implement 
constant changes in the technological environment is the key to 
achieving sustainable improvements. Similarly, and in line with 
the postulates of IT, institutional pressures play a fundamental 
role in the relationship between digitalization and sustainabil-
ity, as they determine the level of IQ.

The study offers very important implications for both theory and 
practice. Firstly, it addresses a crucial gap in the literature on the 
relationship between digitalization and sustainability in smaller 
companies by exploring their link to IQ. The research offers 

new perspectives on the double transition in these companies. It 
highlights the pivotal role of managers in advancing sustainabil-
ity and emphasizes their commitment to digitalization within 
their organizations. In addition, the study highlights the signifi-
cance of IQ in this relationship. The formulation of sustainability 
policies must not be conceived in isolation; rather, institutional 
considerations must be incorporated to enhance their efficacy. 
Sustainability is compromised when digitalization policies are 
implemented without robust institutions. Consequently, future 
research may address how different institutional programs can 
favor sustainability in MSMEs in order to prioritize public ac-
tions according to their efficiency. In this line, different types of 
actions in these organizations aimed to improve organizational 
commitment toward both digitalization and sustainability may 
improve the efficiency of the sustainable transition.

The present study is subject to several limitations inherent to its 
nature. Although the present work provides novel insights into 
the importance of DCV and IT between digitalization and sus-
tainability in MSMEs, future studies could assess the applicabil-
ity of stakeholder theory in this relationship as a driving force to 
promote institutional strength. Furthermore, the study focuses 
exclusively on Latin American MSMEs, so the findings may not 
extend to other areas. Finally, qualitative case studies and longi-
tudinal analysis would enhance and confirm our findings.
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Table A1

Variable Items References

ENVIRONMENTAL Indicate whether your company has 
used, in 2021, any of the following 

environmental criteria and, if so, indicate 
their degree of importance for your 

company, please rate from 1 to 5 (1 is 
low important, 5 is very important):

1. Environmental criteria in 
the selection of suppliers

2. Environmental criteria in 
the management of plastic 
packaging and derivatives

3. Environmental criteria in 
the design of processes

4. Environmental criteria for 
energy management

5. Environmental criteria for 
water management

6. Environmental criteria for 
waste management

7. Environmental certifications 
(e.g., ISO14001/EMAS)

United Nations (2015); Jansson 
et al. (2017); Cantele and 

Zardini (2020); Ndubisi et al. (2021)

DIGITALIZATION What technologies do you use in your 
company and how important are they? 

Please indicate the degree of importance for 
your company on a scale from 1 to 5, where 
1 is not very important to 5 very important:
1. ERPs (integrated management systems)

2. Corporate intranet
3. Services to cover cybersecurity

4. Big data and data analysis software
5. Robotization, sensorization

6. Localization, Internet of things

Matt et al. (2015); Heavin and Power (2018)

IQ Six indicators of governance 
established by the World Bank, the 
Worldwide Governance Indicators

Cahan et al. (2016); Boura 
et al. (2020); Rahi et al. (2023)

SIZE Number of employees Van Auken et al. (2008); Duréndez 
et al. (2016); García-Pérez-de-Lema 

et al. (2016); González-Cruz et al. (2021)
Van Auken et al. (2008); Duréndez 
et al. (2016); García-Pérez-de-Lema 

et al. (2016); González-Cruz et al. (2021)

AGE Firm age

GDP and INFLATION Country GDP and inflation

SECTORIAL DUMMIES
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