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Abstract
Emerging social and environmental demands drive organisations to seek manage-
ment capabilities to reach sustainability outcomes. Despite relative efforts, there is 
still a need for works that empirically address the main antecedents and outcomes 
of sustainable dynamic capabilities (SDC). Focusing on the case of Brazil, we ex-
amine the mediating effect of SDC between environmental orientation and firm 
performance related to green innovation, green competitive advantage and environ-
mental adaptability and find that SDC significantly mediates the effect of environ-
mental orientation on green innovation. However, mediation between environmen-
tal orientation and green competitive advantage only obtains partial support. SDC 
and environmental adaptability do not present significative correlation, opening new 
discussions about adaptability as a direct consequence of SDC. These results con-
tribute to the design of green innovation and green competitive advantage strategies 
as positive drivers of sustainability outcomes.

Keywords Environmental adaptability · Green innovation · Green competitive 
advantage · Sustainable dynamic capability

JEL classification M1 business administration · Q01 sustainable development

1 Introduction

An ongoing concern, the dominant economic development (business) model is based 
on unsustainable production and consumption patterns, leading to the depletion of 
natural resources (Meadows et al. 1992). With the current recognition that ‘global 
warming, ozone depletion, water pollution, and deforestation are now commonly 
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recognised as global environmental problems’ (Cheng and Shiu 2012, p. 329), there 
is a growing need for new policies and management practices that drive sustain-
ability with a new outlook (e.g. Albort-Morant et al. 2018). Perhaps unsurprisingly, 
given this new focus, several studies have asserted that firms should incorporate sus-
tainability principles into their business models (Russo and Harrison 2005; Porter 
and Siggelkow 2008; Arevalo et al. 2011; Cezarino et al. 2019). This argument has 
triggered a complete reorchestration of business models and industry characteristics 
(Schrettle et al. 2014).

However, research on sustainability tends to be underlined by a static view, with 
an initial focus on developing social and environmental practices. The literature is 
now shifting towards advancing the debate on the best strategies to uphold sustain-
able practices over extended periods, especially under changing and uncertain con-
ditions (Cheng and Shiu 2012; Mas-Tur et al. 2020). Sustainability is increasingly 
considered a dynamic capability (Teece and Pisano; Zollo and Winter 2002), and 
this new perspective allows companies to build and maintain sustainable practices 
over time as essential resources (Beske 2012; Schrettle et al. 2014; Leonidou et al. 
2015; Amui et al. 2017). In this field, a dynamic capability is often equated to making 
decisions, resolving problems, identifying opportunities and threats and modifying 
existing resources (Barreto 2010).

Understanding the complexity of such environments becomes possible via a new 
sustainability paradigm, which has, by necessity, undergone several changes and 
adaptations to become a dynamic capability with the ability to readapt over time 
(Cezarino et al. 2019). Nevertheless, many organisations attempt to achieve sustain-
ability as a dynamic capability (Amui et al. 2017), often referred to as sustainable 
dynamic capabilities (SDC). Additionally, firms are often keen to make significant 
organisational changes during their sustainability journey, which can result in green 
competitive advantages over the long term (Bansal and Song 2017; Bansal et al. 
2018).

However, the existing literature lacks a discussion of how such changes can be 
accomplished (Crubellate et al. 2008). The resource-based view (RBV) suggests that 
companies that develop competitive advantages, not simply those with the best avail-
able resources, make the best use of their resources (Barney 2001). This heterogene-
ity in terms of available resources prompts each firm’s unique process of designing 
dynamic capabilities (Helfat and Peteraf 2003). Socio-environmental practices can 
be considered sources of competitive advantage (Russo and Harrison 2005). Simi-
larly, SDC is a dynamic process that allocates resources and changes organisations’ 
learning curve towards sustainability (Zollo and Winter 2002).

Nevertheless, there is a knowledge gap in understanding the organisational factors 
contributing to SDC. More precisely, few empirical studies examine SDC (Beske 
2012; Schrettle et al. 2014; Leonidou et al. 2015), resulting in a lack of clarity regard-
ing the antecedents and consequences of SDC for organisations. Therefore, there 
is a need for research that contributes to explaining those practices, routines and 
outcomes that can assist companies in dealing dynamically with the challenge of 
sustainability (Schrettle et al. 2014; Amui et al. 2017). As a result, we identified 
the main antecedents and outcomes of SDC. We then asked the following question: 
What is the influence of internal organisational environmental orientation factors on 
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SDC in promoting green innovation, green competitive advantage and environmental 
adaptability?

We use the structural equation modelling (SEM) method to understand these rela-
tionships (i.e. green innovation, environmental adaptability, and green competitive 
advantage), which have never previously been studied in a single model. This paper 
also makes some significant contributions to the sustainability literature. First, to 
the best of our knowledge, this is the first study to examine the transition path of 
innovation in companies’ sustainability journeys under the dynamic capability view. 
Second, it provides insights into internal and external factors and their interactions, 
which provide critical inputs for designing operating guidelines to gain competitive 
advantage. The managerial implications shed light on the consequences of SDC from 
the perspective of competitiveness. We empirically scrutinise how SDC can be a 
competitive factor for organisations to help managers achieve superior performance.

2 Literature review

Organisations’ strategic choices on their sustainability journey continue to evolve 
amidst uncertain and competitive environments. Such choices are often interrelated 
in a way that enables a firm to adapt to and even shape its environment (Augier and 
Teece 2008) to maximise its competitive advantage (Helfat et al. 2007). Institutional 
and business demands influence the transformation journey (Michaelis et al. 2020), 
and, in some cases, firms may find it challenging to meet their targets, primarily due 
to financial objectives, reducing their competitiveness (Klassen and Whybark 1999). 
Amongst this challenging trade-off situation, firms attempt to innovate and focus on 
producing new forms of sustainable value creation, transcending the boundaries of 
this perversive trade-off for enabling competitive advantage (Inigo et al. 2017).

In this vein, the theory of dynamic capabilities is a strategic approach that can 
explain the road to achieving competitive advantage in highly complex, constantly 
changing environments through their ability to create and recombine resources in 
new ways (Helfat et al. 2007). This theory has therefore become one of the most 
vibrant themes in business strategy and has received growing attention from aca-
demics and practitioners (Peteraf et al. 2013; Schilke et al. 2018). Defined as ‘the 
capacity of an organization to purposefully create, extend and modify its resource 
base’ (Helfat et al. 2007, p. 4), dynamic capabilities have long been regarded as the 
primary enterprise-level explanation of superior performance over time (Teece et al. 
1997). Wang and Ahmed (2007) find the essence of dynamic capabilities in a firm’s 
behaviour in reconfiguring and recreating resources in response to external stimuli. 
Moreover, they emphasise that this dynamism aims to achieve or maintain a competi-
tive advantage. The theory of dynamic capabilities can be viewed as an extension of 
the RBV, as this approach lacks clarification of how companies can obtain a competi-
tive advantage in a changing environment (Michaelis et al. 2020).

Furthermore, Teece (2007) points out that, for analytical purposes, dynamic capa-
bilities can be classified into three types of capability: (1) ability to sense and shape 
opportunities and threats; (2) ability to seize opportunities; and (3) ability to maintain 
competitiveness by reinforcing, combining, protecting and, where necessary, recon-

1 3



L. B. Liboni et al.

figuring tangible and intangible organisational assets. On the other hand, Eisenhardt 
and Martin (2000) suggest an alternative classification for dynamic capabilities: (1) 
ability to integrate resources; (2) ability to reconfigure resources within the company; 
and (3) ability to gain and lose resources. Undertaking a review of the relevant litera-
ture, Wang and Ahmed (2007), in turn, identify three factors: (1) ability to adapt; (2) 
ability to absorb; and (3) ability to innovate.

Over the last twenty years, a large body of empirical work has shaped our under-
standing of the effects of dynamic capabilities in explaining heterogeneity in firm 
performance (Schilke et al. 2018). This body of literature can be grouped into two 
distinct clusters, which centre around the perspectives adopted by Teece et al. (1997) 
and Eisenhardt and Martin (2000) (Peteraf et al. 2013). The first cluster emphasises 
an economic view of dynamic capabilities as high-level generic capabilities that con-
cern complex routines. The second emphasises an organisational view of dynamic 
capabilities as bundles of specific patterns and processes. This study follows Eisen-
hardt and Martin’s (2000) view. Dynamic capabilities’ processes are groups of related 
activities and practices that support the same organisational functions (Helfat et al. 
2007). Therefore, considering that they operate across varied and specific business 
processes (Eisenhardt and Martin 2000), authors have identified several dynamic 
capabilities. For instance, Zahra and George (2002) conceive of absorptive capacity 
as a dynamic capability dedicated to absorbing external knowledge, while Schilke 
and Goerzen (2010) propose a dynamic capability of alliance management focused 
on inter-organisational relationships.

Meanwhile, literature is still being developed to understand the factors that drive 
sustainability as a dynamic capability, or as we call it, SDC. In this sense, some 
existing works attempt to clarify various organisational aspects and their possible 
relations with competitiveness. Several studies seek to understand how sustainability 
can become a capability, allowing an organisation to adapt, change and innovate 
towards new sustainable approaches (Reuter et al. 2010; Peters et al. 2011; Beske 
2012; Schrettle et al. 2014; Leonidou et al. 2015). Thus, the formation of an SDC can 
be understood as involving processes for specific tasks that are organised in such a 
way as to facilitate capability in the long term, in a dynamic way (Amui et al. 2017).

For sustainability to be incorporated into the overall business strategy, it is neces-
sary to change businesses’ behaviours, culture and concerns (Mebratu 1998). Sus-
tainability needs to be at the core of the business and facilitate innovation (Pacheco 
et al. 2018). Success will depend on finding innovative solutions that address global 
societal challenges while meeting stakeholder needs. Consequently, Beske (2014) 
proposes eight literature-based capabilities: knowledge assessment, knowledge 
acquisition, capacity development, search, selection and integration of partners, sup-
ply chain link foundations, product development, relationship management and intui-
tive control. These capabilities can be applied generally, but when used to address 
the specific challenge of sustainable production, for example, they can facilitate the 
development of sustainable production into a dynamic capability.

In other words, if resources cause changes in the business environment or assist in 
the adaptation to sudden changes, then SDC can be created (Beske 2012). The study 
of SDC is essential for explaining why certain companies engage in sustainability 
strategies while others do not (Schrettle et al. 2014), but more importantly, studying 
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SDC can help us to understand the practices that help companies cope better with the 
challenge of sustainability (Cezarino et al. 2019). Further, Pacheco et al. (2018) sug-
gest that a company can develop a capability based on its interactions with the natural 
environment. Several studies, including Beske et al. (2014), Rashid et al. (2014) and 
Amui et al. (2017), provide essential contributions concerning how dynamic capa-
bilities can assist organisations in building a sound sustainability strategy. However, 
most studies on SDC are based on theoretical research, leaving a gap and an oppor-
tunity for empirical studies on the subject.

More recently, using qualitative data, Amui et al. (2017) have conducted an 
extensive review of the literature, working towards elaborating SDC. Cezarino et 
al. (2019), via an in-depth case study, identify three essential elements of SDC: (1) 
integrative strategy, (2) sustainable culture and (3) organisational routines for innova-
tion. Conversely, Leonidou et al. (2015) develop their theory of SDC based on the 
following dimensions: (1) organisation of learning, (2) shared vision, (3) relationship 
building, (4) cross-functional integration and (5) technology sensing and response. 
This work attempts to further narrow this research gap by exploring the antecedent 
factors that stimulate SDC and examining how this relates to outcomes such as green 
innovation, environmental adaptability and green competitive advantage, which is 
then combined into a generalisable framework.

2.1 Conceptual framework and hypotheses development

This section describes the theoretical underpinning of our research hypotheses, 
grounded in the relevant literature, to explain the antecedents and outcomes of SDC. 
Figure 1 summarises our research framework and the underlying hypotheses.

In line with the assertions of RBV, dynamic capabilities theory also proposes that 
organisations can incorporate internal factors into their regular practices to create 
positive changes in the environment. With most studies focusing on environmental 
orientation and firm orientation, no comprehensive approach has revealed the factors 
influencing greening strategies (e.g. Leoncini et al. 2019). However, the extant lit-
erature recognises two groups of variables into which the organisational antecedents 

Fig. 1 Theoretical Framework
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of SDC can be categorised: exogenous (external) and endogenous (internal) factors 
(Schrettle et al. 2014; Gabler et al. 2015). Together, these factors compose the con-
struct of environmental orientation as a driver of SDC. This capability can facilitate 
knowledge creation, transfer and diffusion. Thus, firms gain direct or indirect compet-
itive advantages due to their knowledge absorption capability (Pacheco et al. 2018). 
Three underlying processes (external resource integration, internal resource integra-
tion and resource building and reconfiguration) influence the change and renewal of 
sustainability-oriented ordinary capabilities (Dangelico et al. 2017). For Gabler et al. 
(2015), to build a strategy towards sustainability, it is necessary to have an environ-
mental orientation that involves both external pressure and internal strategic, human 
and technical aspects. Thus, we hypothesise that: Hypothesis 1 (H1): Environmental 
orientation is positively associated with a sustainable dynamic capability.

Green innovation involves reducing energy consumption and pollution emis-
sions, recycling wastes, the sustainable utilisation of resources and green product 
designs (El-Kassar, and Singh 2019); it also enables companies and countries to 
move towards more sustainable societies (Albort-Morant et al. 2018). It can reduce 
negative environmental impacts or promote potential environmental benefits while 
also creating market value (Albort-Morant et al. 2018; Pacheco et al. 2018; Dutt and 
Mitchell 2020). Studies in green innovation have been concerned with the state of 
the art and the formalisation of concepts concerning the relationship of green innova-
tion with business performance (e.g. Horbach et al. 2012). Further research has been 
devoted to exploring factors that interfere with green innovations within organisa-
tions (Wong 2013). However, green innovation is not always directly linked to pro-
duction technology. One of the most straightforward strategies used by the SME as a 
green innovation is the creation of supplier selection criteria, which is more oriented 
to environmental protection (Gupta and Barua 2017). Thus, Hypothesis 2a (H2a): 
Sustainable dynamic capability is positively associated with green innovation.

‘Organizational level adaptation leads organizations to modify their existing form 
in an attempt to enhance their fitness’ (Levinthal 1997, p. 935). From this definition, 
we may observe that, first, firms change to cope with environmental shifts. More 
specifically, firms that change and develop processes that are more aligned with the 
environment can outperform competitors committed to previous strategies (Teece 
2007). Second, organisations may adapt to environmental change differently. Our 
study focuses on modifying existing processes to address environmental shifts (Teece 
et al. 1997; Wong 2013), as processes are central to coordination and knowledge 
accumulation in organisations (Zollo and Winter 2002). Environmental adaptabil-
ity demonstrates how capable organisations are of transforming sustainability into 
a DC. It describes a company’s ability to respond to the vulnerabilities of its socio-
environmental context and to support the reconfiguration of business processes to 
incorporate new environmental principles and market requirements, i.e. alternative 
energy use (Chen et al. 2012; Dutt and Mitchell 2020). Thus, adaptability refers to 
reconfiguring processes to meet new environmental needs quickly.

A mounting body of research suggests that dynamic capabilities are positively 
associated with adaptation (cf. Schilke et al. 2018). More broadly, the way sustain-
ability is incorporated into an organisation’s practices can explain the company’s 
greater or lesser capacity for environmental adaptation. Sustainability as a dynamic 
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capability can promote greater adaptability to socio-environmental issues, where 
environmental adaptability includes (1) market responsiveness, (2) adaptation speed 
and (3) reaction time (Wong 2013). This process leads to a greater alignment in oper-
ations and strategy. Thus, we posit that: Hypothesis 2b (H2b): Sustainable dynamic 
capability is positively associated with environmental adaptability.

Many organisational practices are sources of competitive advantage (Shanley and 
Peteraf 2006; Helfat and Peteraf 2009), and multiple studies have promoted socio-
environmental practices as sources of competitive advantage (Shrivastava 1995). 
Hart (1995) proposes the natural resource-based view, which claims that the global 
challenges posed by the scarcity of natural resources will inevitably limit economic 
activity. However, management choices for sustainability may be transformed into 
competitive organisational advantages (Hart 1995). The strategic and dynamic choice 
of sustainability creates differentials that promote competitive advantages. There-
fore, socio-environmental practices attempt to respond to the challenges posed by 
the scarcity of natural resources and promote competitive factors (Shrivastava 1995).

This response can be implemented through low-cost or differentiation strategies. 
The efficient use of natural resources, such as the reduction of waste in the production 
process, for example, can provide advantages linked to costs, while green innova-
tions can generate differentiation advantages, stimulated by external factors, such as 
regulatory pressure (Dangelico et al. 2017; Albort-Morant et al. 2018; Pacheco et al. 
2018). The competitive advantages created by the dynamic integration of sustain-
ability and business strategy constitute so-called green competitive advantages. In 
general terms, the green competitive advantage also includes the search for market 
leadership and continuous improvement of quality in services and products in such 
a sustainable scenario (Leonidou et al. 2015). Accordingly, we present the following 
hypothesis: Hypothesis 2c (H2c): Sustainable dynamic capability is positively asso-
ciated with a green competitive advantage.

When studying corporate sustainability initiatives, it is necessary to assess the 
extent to which dynamic capabilities are developed in a company and, more impor-
tantly, whether these resources can provide a competitive advantage (Zollo et al. 
2013). This dynamic capability is a multidimensional construct that articulates itself 
in the ownership, application and use of resources that reduce ecological impact, 
create value and increase company performance. For Zollo et al. (2013), the debate 
on corporate sustainability must address whether the ability to change and adapt 
operational routines helps or hinders the adaptation and innovation needed for the 
transition to sustainable business models. Thus, SDC can be an essential mediator 
for organisations to achieve high adaptation, innovation and competitive advantage. 
Accordingly, we present three new hypotheses to demonstrate this relationship, as 
can be seen below.

Regarding green innovations, we agree that to implement long-term sustainable 
development, companies must innovate and use new technologies (Chen et al. 2012; 
Abdullah et al. 2016). There is a trend towards developing new products in green sec-
tors such as energy conservation, recycling, renewable energy and pollution reduction 
(Albort-Morant et al. 2018; Pacheco et al. 2018; Dutt and Mitchell 2020). Although 
innovation processes are directly related to management decisions and strategy, 
some studies rely on exogenous pressure as an essential driver of green innovation 
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(Pacheco et al. 2018). External drivers such as environmental regulations and buyer 
behaviour are as important as internal stimuli (Horbach et al. 2012). An appropriate 
combination of internal and external forces to address stakeholders’ interests rein-
forces the creation of green innovativeness (Gabler et al. 2015). SDC can moderate 
the relationship between environmental orientation and green innovation when we 
accept the concept of a deliberate learning trajectory, as proposed by Zollo and Win-
ter (2002), taking SDC as a flow that works by inputting external information into the 
organisation’s system and outputting green innovation outcomes. Thus, Hypothesis 
3a (H3a): Sustainable dynamic capability mediates the association between envi-
ronmental orientation and green innovation.

Environmental adaptability refers to the company’s ability to respond to socio-
environmental vulnerabilities by adjusting current processes to meet new demands. 
Firm-specific factors such as stakeholder pressure and strategic, human and technical 
aspects might be particularly relevant for proactive or reactive responses to environ-
mental issues (Chen et al. 2012). New managerial processes need to be implemented 
to achieve this adaptability, as shown by Albort-Morant et al. (2018). However, the 
link between the stock of resources from environmental orientation and environmen-
tal adaptability is neither given nor automatic. Research suggests that higher exper-
tise in a given area might result in greater cognitive entrenchment (Henderson and 
Cockburn 1994). As mental representations grow more elaborate, managers become 
more stable and resistant to change, constraining their ability to update their mental 
representations to match novel environmental demands (Levitt and March 1988).

Similarly, as expertise grows, managers can develop a positive bias toward past 
successful solutions: as they accumulate experience concurrently with performance 
improvements, their preference for current practices increases. Consequently, organ-
isations can fall into competency traps because ‘favourable performance with an 
inferior procedure leads an organisation to accumulate more experience with it, thus 
keeping experience with a superior procedure inadequate to make it rewarding to 
use’ (Levitt and March 1988, p. 322). In conditions where the natural environment 
requires change, this becomes a severe potential threat to organisational adaptation 
and survival. For example, managers may only invest in activities that have led to 
prior success, while the value of their experience has deteriorated (Levitt and March 
1988; Henderson and Cockburn 1994). However, dynamic capabilities mediate this 
relationship because they entail sensing new opportunities for change (Teece 2007; 
Leonidou et al. 2015). Dynamic capabilities allow the firm to learn from the environ-
ment, absorb new information and mobilise resources to reconfigure its processes 
(Eisenhardt and Martin 2000; Michaelis et al. 2020). Consequently, we develop 
Hypothesis 3b (H3b): Sustainable dynamic capability mediates the relationship 
between environmental orientation and environmental adaptability.

The foremost theorists on dynamic capabilities (Teece et al. 1997; Eisenhardt and 
Martin 2000; Zollo and Winter 2002) understand that performance and competitive 
advantage derive from the reconfiguration of resources in response to the environ-
ment through changing organisational processes. Further, Barney (1991) asserts that 
competitive advantage arises from unique and irreplaceable resources and capabili-
ties that a company controls, including management competencies, processes, organ-
isational routines and knowledge. Management choices for sustainability can be 
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transformed into a competitive advantage (Hart 1995). In general terms, green com-
petitive advantage includes the search for market leadership and continuous quality 
improvement in terms of services and products in such a scenario (Leonidou et al. 
2015). Therefore, we test the moderating effect of SDC on the relationship between 
environmental orientation and green competitive advantage. We question whether 
SDC can enable environment-oriented companies to achieve superior market perfor-
mance or competitive advantage. This relationship emerges since SDC can determine 
the ability of companies to absorb external pressures and translate them into green 
innovations. Our final hypothesis is thus Hypothesis 3c (H3c): Sustainable dynamic 
capability mediates the relationship between environmental orientation and green 
competitive advantage.

In sum, attempting to understand how to transform sustainability into a dynamic 
capability through external and internal factors is an objective that may help to pro-
mote green innovation, environmental adaptability and green competitive advantage   
(Russo and Harrison 2005; Reuter et al. 2010; Peters et al. 2011; Beske 2012; Schret-
tle et al. 2014; Leonidou et al. 2015).

3 Methodology

This study employs a quantitative methodology, combining a survey and structural 
equation modelling to measure the influence among the theoretical constructs of the 
proposed framework.

3.1 Sample and data collection

We selected the Brazilian manufacturing industry as the research context because 
the country has global relevance in the fight against climate crises. Brazil is a biodi-
versity vault, with a wide array of species throughout the country; it is the country 
with the most extensive amounts of preserved rainforest, which acts as the carbon 
sink of the planet (Maia et al. 2020; Heinrich et al. 2021). Among its resources is the 
Amazon moist forest, an ecosystem constantly pressured by business-as-usual mod-
els and one of the climate tipping points: a boundary that, once crossed, will trigger 
cascading effects that impact the global climate (Pinto and Voivodic 2021). Along-
side its environmental prowess, the country faces many inequality-based and socio-
economic challenges, such as providing public infrastructure and sanitation to half 
of its population, maintaining its universal health system and reversing diminishing 
income inequalities (Rocha et al. 2021). This scenario, worsened by the COVID-19 
pandemic, comprises an amalgamation of factors that challenge the viability of busi-
ness models within Brazil’s biosphere boundaries.

This setting is particularly interesting for the purposes of our study for three main 
reasons. First, dynamic capabilities enable firms to cope with market and institu-
tional shifts (Zollo and Winter 2002). The current status of corporate sustainability 
in Brazil fits this description, with sustainability-related pressures from consumers’ 
demands, regulations and natural resources restrictions relatively new to Brazilian 
firms. Conversely, these concerns date back at least as far as the 1980s for firms in 
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developed countries (Bansal and Song 2017). Thus, rather than adhering to normative 
practices, Brazilian firms are either coping with unfamiliar changes or investing in 
sustainability to disrupt the sector. Second, we focus on manufacturing firms to avoid 
cross-industry effects since service and manufacturing firms differ in many ways, for 
instance, in terms of capital intensity and product development strategy (Kirner et al. 
2009). Third, most of the literature on dynamic capabilities focuses on the manufac-
turing industry (cf. Helfat et al. 2007); thus, by focusing on the same industrial area, 
we can use previous studies as an appropriate baseline to understand how SDC differs 
from traditional dynamic capabilities.

For the purposes of our study, we established a target sample size a priori, with 
the support of the software package G*Power 3 (Faul et al. 2007). Our target sample 
size was 85 respondents, considering the following parameters: F-test, linear multiple 
regression (fixed model), R2 deviation from zero, effect size f2 = 0.15, α = 0.05 and 
power (1-β error probability) = 0.80. The sample was randomly selected from a mail-
ing list provided by the Brazilian Association of Machinery and Equipment Industry 
(ABIMAQ). We collected 86 valid questionnaire responses using an online survey 
sent by email to top-level executives at Brazilian manufacturing firms. This number 
is not only enough to fulfil our theoretical model but is also in line with existing 
literature in the field. For instance, studies by Pacheco et al. (2018) and Vachon and 
Klassen (2008) use 78 and 84 respondent samples, respectively. Thus, we confirm 
that our sample size is appropriate for this study.

3.2 Measurement of the constructs

All measurement items used in this research have been validated in previous studies. 
We specifically address SDC as the series of organisational processes regulating the 
transition towards sustainable development (Zollo and Winter 2002). The measure-
ment of SDC includes (1) organisation of learning, (2) shared vision, (3) relationship 
building, (4) cross-functional integration and (5) technology sensing and response 
(Leonidou et al. 2015).

Moreover, the measurement of environmental orientation defines it as a conjunc-
tion of factors that drive SDC (Schrettle et al. 2014; Gabler et al. 2015); we mea-
sure it here in (1) external factors (external pressure from the environment) and (2) 
internal factors (strategic, human, and technical aspects; Gabler et al. 2015). The 
measurement of green innovation consists in identifying how the mobilised resources 
materialise in solutions able to pave the way towards sustainability in the organisa-
tions in a wide array of ways, such as reducing waste generation, energy consump-
tion or carbon footprint. We measure it here as (1) new products/services, (2) new 
practices and (3) new solutions (Wong 2013).

Additionally, the measurement of environmental adaptability involves (1) market 
responsiveness, (2) adaptation speed and (3) reaction time (Wong 2013). Finally, the 
measurement of green competitive advantage includes (1) market leadership and (2) 
service/product quality (Leonidou et al. 2015). All measurement items were evalu-
ated on a 7-point Likert scale ranging from ‘totally disagree’ (1) to ‘totally agree’ (7). 
Table 1 summarises the variables used in this study.
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To guarantee the quality of our measurement instruments, we used translation and 
back-translation of the original scales with the support of a professional service. Sub-
sequently, the questionnaire was evaluated by two academic experts and one indus-
try expert to ensure the content was straightforward and accurately represented the 
intended meaning. The entire final version of the questionnaire is available from the 
authors upon request.

3.3 Response bias

Standard method bias can influence validity because both independent and dependent 
variables were self-reported by the respondents in our survey. We first designed the 
questionnaire to have a specific section for each variable to reduce this concern. Sec-
ond, we guaranteed participants’ anonymity, both for their firm and personal details. 
Finally, we reassured them that there were no right or wrong answers in the question-
naire. Despite these a priori measures taken to control common method bias, we also 
verified the extent to which our findings are susceptible to this issue using Harman’s 
one-factor test (Podsakoff et al. 2003). The data would demonstrate a problem with 
standard method bias if a single factor were responsible for a large percentage of the 
variation in the resulting factors from the exploratory factor analysis (EFA). Based on 
the criterion of an eigenvalue greater than 1, no single factor emerged from the EFA, 
nor does an individual factor account for most of the covariance among the variables. 
Thus, common method bias is unlikely to impact our results.

Additionally, we performed an SEM version of this test. We allocated all con-
structs to a single factor, with this single factor representing all the effects of the 
method. The results indicate an inferior model fit, supporting the claim that common 
method bias is not a significant problem in the present study.

3.4 Data analysis

We verified the research model and tested the hypotheses using partial least squares 
(PLS) path modelling, a technique of the variance-based SEM method (Hair 2014). 

Table 1 Construct details
Construct Definition Item Scale Source
Sustainable Dy-
namic Capability 
(SDC)

The bundle of stakeholder-driven processes that en-
ables a firm to purposefully create, extend and modify 
its resource base

8 1–7 Leoni-
dou et al. 
(2015)

Environmental 
Orientation (EO)

The presence of internal competencies and resources 
combined with external market pressures to generate, 
disseminate and respond to sustainability

12 1–7 Gabler 
et al. 
(2015)

Green Innovation 
(GI)

Firm innovativeness in developing environmentally 
responsible products/services and adopting new envi-
ronmental practices

5 1–7 Wong 
(2013)

Environmental 
Adaptability (EA)

The ability to respond to new and changing market 
demands and environmental requirements

3 1–7 Wong 
(2013)

Green Competitive 
Advantage (GCA)

A firm’s strategic fitness based on environmentally 
responsible policies that lower costs in the long run 
and/or help differentiate products/services

3 1–7 Leoni-
dou et al. 
(2015)
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Specifically, we applied the SmartPLS 3.2.9 software to calculate empirical results. 
Several features of PLS-SEM have led to its increased use in strategy, operations 
and sustainability research (e.g., Pacheco et al. 2018). In our case, we considered 
three main factors in adopting this methodology. First, PLS-SEM is well suited 
to testing predictive models in the early stages of theoretical development, rather 
than well-established complex frameworks (Hair 2014). This feature characterises 
our research: to the best of our knowledge, no empirical research has previously 
addressed the relationships proposed in our research model. Second, PLS-SEM has 
advantages over other techniques, such as linear models, for small sample sizes. This 
study, with a sample size of 86, is considered a small sample (Reinartz et al. 2009). 
Finally, PLS-SEM does not require that data have a normal distribution, which is the 
case with our sample data (Hair 2014).

4 Results

4.1 Measurement model

The measurement model describes how the observable variables measure the con-
structs. We verified both validity and reliability to evaluate our measurement model. 
Discriminant validity intends to assess to what extent similar constructs differ. For 
this, we used the Fornell-Larcker criterion: the square root of the average variance 
extracted (AVE) for each construct (diagonal elements) should be higher than the 
correlation matrix of the constructs (off-diagonal values in rows and columns; Hair 
2014). The results in Table 2 suggest that our model satisfies this criterion. We also 
examined the cross-loading comparisons between variables to further support dis-
criminant validity and obtained similar results.

Convergent validity indicates the relations of a construct to each alternative indi-
cator. We evaluated this factor using AVE. Table 3 shows that each construct’s AVE 
is greater than the threshold value of 0.50. Further, all indicators’ outer loading val-
ues are more significant than 0.707. Therefore, we conclude that the variance due to 
measurement error is not greater than the variance due to the construct (Hair 2014). 
Internal consistency measures how much the observable indicators support the con-
structs. Although it is common to use Cronbach’s alpha as a measure of internal 
consistency, composite reliability is the most appropriate method in an SEM context 
(Hair 2014). According to Table 3, all constructs present internal consistency since 

Table 2 Measurement model: Descriptive statistics, intercorrelations and discriminant validity
Construct Mean SD DCS EO GI EA GCA
SDC 4.748 1.695 0.853
EO 4.917 1.784 0.949 0.850
GI 4.981 1.853 0.855 0.826 0.855
EA 5.388 1.853 0.755 0.741 0.674 0.955
GCA 4.558 1.976 0.867 0.860 0.815 0.630 0.913
Note: Fornell-Larcker criterion: diagonal elements in bold represent the square root of AVE; non-
diagonal elements (non-bold) are the correlations among constructs
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both the Cronbach’s alpha and composite reliability values for each construct greatly 
exceed the minimum value of 0.70 (Hair 2014).

4.2 Structural model

The structural model allows for verification of how well the empirical data support 
the theoretical model. Tables 4 and 5 describe the variance explained (R2) of the 
endogenous variables and the path coefficients for the three constructs (outcomes) 
under study. Bootstrapping (with 5,000 resamples) generates standard errors and 
t-statistics.

First, we investigated the antecedents of SDC and found strong support for Hypoth-
esis 1: environmental orientation is positively associated with SDC (β = 0.948, p. < 
0.001). Second, we hypothesised that three outcomes would be affected by SDC: 
green innovation, environmental adaptability and green competitive advantage. Our 
results endorse Hypothesis 2a and Hypothesis 2c; we found a positive and direct 
effect of SDC on green innovation (β = 0.690, p. < 0.001) and on green competitive 

Table 4 Structural model results
Outcome Relationships Main Effects Mediation Conclusion
Green Innovation EO → GI 0.831*** (20.879) 0.174ns (0.792)

EO → SDC 0.948*** (93.383) H1 supported
DCS → GI 0.690*** (3.332) H2a 

supported
R2

GI = 0.687 R2
GI = 0.727;

R2
DCS = 0.898

Environmental 
Adaptability

EO → EA 0.755*** (14.032) 0.282ns (1.089)
EO → SDC 0.948*** (96.477) H1 supported
DCS → EA 0.490ns (1.833) H2b not 

supported
R2

EA = 0.565 R2
EA = 0.572;

R2
DCS = 0.897

Green Competi-
tive Advantage

EO → GCA 0.861*** (32.242) 0.379* (2.103)
EO → SDC 0.949*** (94.005) H1 supported
DCS → GCA 0.507** (2.802) H2c 

supported
R2

GCA = 0.739 R2
GCA = 0.760;

R2
DCS = 0.899

Note: t-statistics in parentheses
* < 0.05; ** < 0.01; *** < 0.001; ns not significant (based on t(4999), two-tailed test)
Bootstrapping based on n = 5,000 subsamples

Construct Average Variance
Extracted

Composite
Reliability

Cronbach’s
Alpha

SDC 0.727 0.955 0.946
EO 0.723 0.963 0.957
GI 0.732 0.931 0.908
EA 0.912 0.969 0.952
GCA 0.834 0.938 0.900

Table 3 Measurement model: 
Convergent validity and com-
posite reliability
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advantage (β = 0.507, p. < 0.01). However, we did not find support to hypothesis 2b: 
SDC is not positively associated with environmental adaptability (β = 0.490, n.s.).

Third, we suggested a mediating role played by SDC between environmental ori-
entation and sustainable outcomes in three hypotheses. The empirical evidence offers 
different levels of support for these hypotheses. We found support for full mediation 
regarding Hypothesis 3a; thus, there is an indirect effect of environmental orienta-
tion on green innovation through SDC (β = 0.654, p. < 0.001), and the direct effect is 
shown to become insignificant with the introduction of the mediator (β = 0.831, p. < 
0.001 versus β = 0.174, n.s.). Regarding Hypothesis 3c, we found support for partial 
mediation: there is an indirect effect of environmental orientation on green competi-
tive advantage through SDC (β = 0.481, p. < 0.01) and a concurrent direct effect (β = 
0.379, p. < 0.05). In contrast, the indirect effect of environmental orientation on envi-
ronmental adaptability was statistically significant (β = 0.465, n.s.). Thus, we did not 
find support for Hypothesis 3b. Considering that Hypothesis 2b was not supported, 
this result was not surprising.

The predictive power of our models (measured by R-squared) is worth mention-
ing. According to Chin (1998), 0.67 is substantial; 0.33 is moderate; 0.19 is weak. 
In general, our models provide substantial predictive power – the highest for SDC, 
followed by green innovation and green competitive advantage with similar values. 
Only environmental adaptability displays a lower R-squared but is still considered 
moderate. Therefore, our theoretical model is supported by empirical evidence and 
displays substantial predictive power, except for environmental adaptability.

5 Discussion

Dynamic capabilities have recurrent and feedback relations with sustainability prac-
tices and the overall organisational sustainability performance at different levels 
(Gruchmann et al. 2021) in a wide array of industries and sectors (Siems et al. 2021). 
First, the research findings show that environmental orientation influences SDC (H1). 
Our results also imply that external and internal factors, composed of competencies 
and resources combined with market pressures (Gabler et al. 2015), affect the level 
to which companies can generate, disseminate and respond to sustainability-related 
concerns. In other words, companies found in highly demanding markets tend to 
respond better to environmental challenges. This result corroborates the finding that 
environmental orientation is an antecedent for SDC. Second, we support the idea 
that SDC promotes green innovation and green competitive advantage (Zhang et al. 

Table 5 Indirect effects of environmental orientation
Outcome Mediator Indirect Effect Confidence Interval Conclusion
Green Innovation SDC 0.654*** (3.247) 0.269; 1.044 H3a supported
Environmental Adaptability SDC 0.465ns (1.835) –0.104; 0.920 H3b not supported
Green Competitive Advantage SDC 0.481** (2.799) 0.146; 0.803 H3c supported
Note: t-statistics in parentheses
* < 0.05; ** < 0.01; *** < 0.001; ns not significant (based on t(4999), two-tailed test)
Bootstrapping based on n = 5,000 subsamples
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2019; Bocken and Geradts 2020). Both outcomes demonstrate that SDC promotes 
innovativeness in developing environmentally friendly products and services, as pro-
posed by Wong (2013), and provides strategic benefit for strategies that differentiate 
products and services by environmental concerns (Leonidou et al. 2015), enhancing 
competitive market positioning (Hart 1995). This result aligns with the suggestions 
of Beske (2012) and Cezarino et al. (2019), both of whom point out that companies 
can make financial gains and improve performance indicators through SDC, not only 
by addressing the stakeholders’ interests.

The moderating role of SDC is also valid in the relationships with green innova-
tions and green competitive advantage (H3a and c). This finding implies that SDC 
forms a link between environmental orientation (the presence of resources, compe-
tencies and a highly demanding market) and outcomes, as proposed in our model. 
SDC can be considered a concept that orientates management practices to create a 
learning trajectory (Zollo and Winter 2002), enabling companies to achieve the sus-
tainability outcomes of green innovation and green competitive advantage. Dynamic 
capabilities are developed under various levels related to sustainable integration 
(Gruchmann et al. 2021). Having framed SDC as a moderator variable, we under-
stand it as a complex construct involving external and internal factors (i.e., environ-
mental orientation) as initial inputs. However, it is also moderated by the level of 
learning (Zollo and Winter 2002) and knowledge absorptivity (Pacheco) provided by 
the interactions between these factors, interacting recursively within companies’ and 
markets’ boundaries.

Developing ideas from Horbach et al. (2012), we affirm that improved green inno-
vativeness results from the interaction between external and internal forces and how 
an organisation builds capabilities. Similarly, we corroborate that companies can 
achieve competitive advantage through the organisational choices they make around 
their resources and competencies (Barney 1991). Moreover, companies with a high 
level of environmental orientation will be more likely to deliver superior performance 
in markets with higher sustainability-related demands (Demirel and Kesidou 2019).

One novel result emerging from the model was provided via the rejected hypoth-
esis. We expected that environmental orientation would influence the level of SDC 
and that SDC could moderate the results regarding the adaptability of environment-
oriented companies. However, by looking deeply into the literature, we may find 
clues as to why this relationship was not supported. This finding follows Zollo and 
Winter’s (2002) or Eisenhardt and Martin’s (2000) view of dynamic capabilities: 
a bundle of specific routines and processes that are constantly being improved. To 
Wong (2013), organisational adaptability is composed of market responsiveness, 
adaptation speed and reaction time. If dynamic capabilities require constant changes 
in routines, it is logical to observe adaptability as a response to dynamic capabilities.

Therefore, we infer that companies can develop SDC but fail to adapt to the 
responsiveness and speed they learn from their interactions with the environment. 
They can develop this capability by obtaining environmental orientation, i.e. ade-
quate resources and competencies, but the results reveal that they may not develop 
adaptability immediately. Theoretically, adaptability requires time sensing (Bansal et 
al. 2018) and absorptive capacity (Zahra and George 2002) and cannot operate inde-
pendently of the organisation’s level of assertiveness in responding to environmental 
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pressures. Companies have different methods and speeds in adapting their environ-
mental orientation to different markets and various organisational imperfections.

6 Conclusions

This research advances knowledge on the construct of SDC, following a method-
ological path that explores the subject without pretensions, making progress towards 
more robust and conclusive research methods within the Brazilian context. The find-
ings corroborate existing theories on dynamic capabilities. To incorporate sustain-
ability into firms’ business strategies, it is necessary to change behaviour, culture 
and interests (Mebratu 1998), centring sustainable practices within their innovation 
strategy (Pacheco et al. 2018). Success will depend on designing innovative solutions 
that address global issues while satisfying stakeholder demands. The rejection of the 
hypothesis of environmental adaptability as an outcome by which SDC moderates 
the relationship between environmental orientation and adaptability reveals that SDC 
is a concept that requires deliberate learning and time-sensing from organisations to 
optimise the treatment of those factors that compose environmental orientation. That 
adaptability is a response to SDC that depends on the maturity level of companies as 
open systems.

6.1 Theoretical contributions

These findings include notable contributions to the sustainability literature and pave 
the way for future research on SDC. As our first theoretical contribution, our dis-
cussion advances the theoretical bridge between RBV and dynamic capabilities in 
the sustainability literature. RBV proposes the optimal use of competencies and 
resources to achieve better performance (Barney 2001). Dynamic capabilities simi-
larly hold that this use must be aligned with market demands, constructing a learning 
trajectory for companies (Eisenhardt and Martin 2000; Zollo and Winter 2002). From 
this perspective, the RBV of the firm (Barney 1991; Sheehan and Foss 2007) fails to 
explain the reality that some companies are proactive while others are more reactive 
or even hesitant when it comes to sustainability approaches. For this purpose, SDC 
is an extension of dynamic capabilities theory because it proposes the same learning 
trajectories for companies.

Second, the study contributes to the understanding that companies can experi-
ence hardships adapting to the sustainability learning trajectory despite the requisite 
resources, competencies and highly demanding markets that compose the environ-
mental orientation construct. Some companies do not present adaptability responses, 
even though they may achieve superior performance in sustainability innovation and 
competition.

Third, environment-oriented companies do not consolidate their environmental 
adaptability through SDC. The capability to adequately identify and implement the 
appropriate changes regarding the environment is a matter of optimising learning 
and time variables into strategic management practices rather than simply allocat-
ing resources and competencies. In certain circumstances, we believe that achieving 
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market benefits (i.e. green innovations and green competitive advantage) and having 
the requisite environmental orientation components may not be enough to achieve 
adaptability.

6.2 Managerial implications

In addition to its theoretical contributions, this study also presents a few notable 
implications for practice. First, companies may benefit from this study by recog-
nising the value that SDC could generate for their business, especially aggregating 
value and translating it into a competitive advantage and green innovation. This study 
elucidates the importance of pursuing SDC as a dynamic organisational capability 
for sustainability outcomes. We inform managers that environmental orientation is 
fundamental to developing SDC and achieving green innovativeness and competi-
tive advantage. One suggestion is that companies generally still have a developing 
level of competitiveness in this area. Any sustainability-related action can generate 
a competitive advantage by not dissociating isolated actions from long-term strate-
gic sustainability plans. This approach would help companies design, structure, and 
reorient their strategic planning.

According to practical indicators, companies tend to value sustainability when 
it improves operational quality and service delivery. However, it may not improve 
them in competitive ways, such as developing a larger market share or finding a 
new business niche. Companies should invest in obtaining the required resources and 
competencies, especially when facing buyer pressure or legal regulations. Beyond 
this, companies should examine their organisational dynamics to identify the sources 
of adaptability, focusing on time sensing (Bansal et al. 2018), absorptive capacity 
(Zahra and George 2002) and market responsiveness (Wong 2013). These perspec-
tives can address investments, technological issues, human resource qualification 
training and even mergers and acquisitions operations.

6.3 Limitations and suggestions for future research

A study of this scope inexorably has limitations and provides future research direc-
tions. First, we employed a cross-sectional data collection method, which provides 
only a snapshot of SDC in action. While we followed a rigorous methodological 
design, our conclusions are limited to the correlational relationships between select 
study variables. Therefore, any sort of causality suggested in our findings needs to 
be interpreted on this basis. Second, SEM merely concerns the level of factor influ-
ences related to SDC and organisational results, showing that their contribution is 
more focused on innovation and competitive advantage. Third, the parameter green 
competitive advantage is a comparative measure, leading to different results based on 
context. In the case of Brazil, where corporate environmental practices and strategies 
are still embryonic, organisations can achieve competitive environmental advantages 
with little environmental orientation effort, without the need to integrate sustainability 
into business strategies or achieve dynamic capabilities that promote sustainability. 
The other measures of green innovation and corporate environmental adaptability are 
not comparative measures, but they denote individual results of practical construc-
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tion in the environmental field. Finally, the prevalence of scarce resources, compe-
tencies and an undemanding market environment may bias the respondents’ answers 
since they may prematurely perceive green outcomes.

Future studies can overcome this limitation by leveraging laboratory or field exper-
iments to incorporate temporal dynamics and causality-based evidence (Schilke et al. 
2018). This direction promises a better understanding of the dynamics of change in 
organisations. Particularly concerning environmental adaptability, the results may be 
deeply explored in longitudinal studies that involve the period between adaptability 
and other SDC outcomes. Based on these research findings, there is a clear opportu-
nity for studies to use the same protocols and models for other specific sectors. Thus, 
future research can analyse dynamic capabilities according to the activity sector, 
evaluating whether they have a statistical influence on results and act as mediators. It 
is also suggested that future studies explore green innovation in more complex con-
texts, such as in circular (Hina et al., 2022) and sustainable chains (Mani et al., 2020), 
family firms (Clauß et al. 2022; Bouncken and Kraus 2022), or business incubators 
(Fonseca and Jabbour 2012).
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