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A B S T R A C T   

The involvement of supply chains in the creation of competitive advantages can drive change and innovation, 
particularly when considering the current need for sustainable practices in line with the demands of the con
sumer market. In this context, this study aims to investigate the impact of the dynamic capabilities of market 
sensing and innovation on sustainable innovation practices in supply chains and on market performance. For 
this, a survey was performed with 137 Brazilian experts in supply chain management using Structural Equation 
Modeling. We found a positive impact of the dynamic capabilities of market sensing and innovation on sus
tainable innovation practices in supply chains and on market performance. The investigation indicated paths for 
the adoption of a multilevel theoretical perspective based on the exploration of dynamic capabilities in line with 
marketing objectives.   

1. Introduction 

Organizations face pressure from stakeholders to implement sus
tainable practices. In this context, studies have focused particularly on 
sustainable innovation, based on the assumption that innovation should 
seek to provide competitive advantages to organizations, generate 
environmental benefits and social well-being (Cillo et al., 2019). There is 
also a growing interest in the literature in expanding the scope of the 
analysis of sustainable innovation to all stakeholders, looking deeper to 
sharing the responsibility for socio-environmental impacts between 
different organizations (Seuring and Müller, 2008). 

Considering co-responsibility for materials and information’s flows 
and socio-environmental impacts, the involvement of the supply chains’ 
stakeholders in the creation of competitive advantages can drive change 
and innovation (Nilsson and Göransson, 2021), particularly when 
considering the current need for circular configurations (Govindan 
et al., 2016). This is especially true since organizations are not simply 
autonomous entities competing against each other, but members of 
interconnected networks that may generate or destroy value (Anderson 
et al., 1994). 

Gao et al. (2017, p.1530) define supply chain innovation (SCI) as “an 
integrated change from incremental to radical changes in product, 
process, marketing, technology, resource and/or organization, which 

are associated with all related parties, covering all related functions in 
supply chain and creating value for all stakeholders. If the supply chain 
innovation results in balanced performance of economic, social and 
environmental dimensions […] it is called a sustainable supply chain 
innovation (SSCI)”. Tatham et al. (2017) and Aslam and Azhar (2018) 
defend the adoption of the theory of dynamic capabilities in studies on 
SSCI. According to Chowdhury and Quaddus (2021), organizations need 
to create dynamic capabilities to identify, adapt and respond to their 
stakeholders’ sustainability requirements, as it helps mitigate the 
vulnerability caused by the risks involved in the lack of sustainable 
practices, such as consumer boycotts, reputational damage, financial 
losses and legal costs. 

Nilsson and Göransson (2021) found that, despite the perceived 
relevance of all stakeholders, consumers and suppliers have not been 
explicitly considered, which indicates a need for investigations into the 
role of consumers in the adoption of sustainable innovation and on how 
innovation permeates supply chain links. Considering the lack of studies 
addressing SSCI based on the theory of dynamic capabilities (Tseng 
et al., 2019) and analyzing the role of consumers, Taghikhah et al. 
(2019) proposed the supply chains extension to consumers to achieve 
sustainability goals. 

There is an expectation that SSCI practices will positively impact 
market performance resulting from an approach based on the consumer 
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market. Chowdhury and Quaddus (2021) proposed a model to measure 
supply chain sustainability, defending that sustainability practices, 
together with the stakeholders’ social, environmental, and economic 
requirements, are capable of positively affecting market performance. 
Furthermore, understanding the impact of these practices on market 
performance is relevant as some organizations are still wary of the 
acceptance of sustainable products, services and technologies by con
sumer markets (Gupta et al., 2020). 

In this context, this study investigated the impact of the dynamic 
capabilities of market sensing on sustainable supply chain innovation 
and market performance. The findings broaden the paths for investi
gating SSCI using marketing theoretical perspectives based on the theory 
of dynamic capabilities, also benefiting organizations that face chal
lenges in reconciling sustainability and performance. 

2. Theoretical framework 

2.1. Sustainable supply chain innovation (SSCI) 

The concept of sustainable innovation is sometimes treated as a 
synonym for other terms, indicating a lack of consensus due to the 
presence of multiple areas of study analyzing the same topic, with most 
studies focusing on ecological and economic impacts, even though ef
forts have been made to include social aspects (Boons and Lüdeke-
Freund, 2013). 

For this study, sustainable innovation is seen as a broad concept 
encompassing the “introduction of products, production processes, 
management practices, or business methods, new or significantly 
improved, that bring economic, social, and environmental outcomes” 
(Neutzling et al., 2018, p.3449). Moreover, this study infers that the 
concept is in line with Sustainable Development and the Triple Bottom 
Line (TBL) approaches since it includes three dimensions of analysis: 
environmental; economic; and social. 

The TBL approach was conceived in 1997 to measure business per
formance considering the environmental, economic, and social di
mensions (Loviscek, 2021). Although TBL’s concept is relevant for 
introducing sustainability to the business world, there are still chal
lenges to reconcile performance in the three dimensions. Most organi
zations have measured performance in financial and operational terms, 
disregarding social well-being and the environment (Loviscek, 2021). 

This study built on the SSCI practices advocated by Taghikhah et al. 
(2019): sustainable supplier selection, product recovery, waste man
agement, sustainable design, sustainable transport, reverse logistics and 
network designs. According to the authors, the analysis of these prac
tices is useful because people buy products not only based on their 
functionality or low price but also based on the way they are produced 
and delivered. 

2.2. Consumer market and SSCI 

Based on the idea that consumers evaluate the way goods are pro
duced and delivered (Taghikhah et al., 2019), the historical difficulty of 
reconciling supply and demand must be considered. There is still interest 
in mitigating this difficulty, as seen in the push-pull approach to supply 
chains (Harrison et al., 2004), as well as in the customer-centered supply 
chain, which seeks to combine the strengths of supply networks to focus 
on the needs of each customer link in the chain, responding proactively 
to changes in demand (Madhani, 2019). 

Regarding sustainable innovation, Horbach et al. (2012) and Liddle 
and El-Kafafi (2010) investigated the role of technological factors known 
as push and market demand (pull). They found that, overall, these fac
tors must be analyzed inseparably, and that consumer requirements 
from the chain and the market are an important driver of innovation. 

Svensson (2003, p.394) emphasized the concept of consumer driven 
value chain, proposing a holistic and bidirectional model that includes 
the creation of value for the consumer working “back from the ultimate 

consumer, not towards him as a final step”. For Nilsson and Göransson 
(2021, p. 2), sustainable supply chain innovation has been addressed in 
terms of “silos, short-term thinking and profit-maximizing”. They also 
found that, even though customers, suppliers, and other stakeholders are 
considered strong links in supply chains, most studies do not analyze 
them explicitly. 

Taghikhah et al. (2019) argued that, if consumers are motivated to 
change the way they consume, replacing a purely economic bias to 
include aspects such as the environment and social justice, these pref
erences reconfigure and feed back into the chains. In the opposite di
rection, they believe that organizations need to introduce sustainable 
practices along the chain, aiming to influence and motivate this 
behavior. 

Paloviita (2010), analyzing how Finnish consumers perceive sus
tainable innovation in local food supply chains, found that the sustain
ability in the supply chain of food produced locally must be promoted 
and requires personal, direct relationships with local producers, edu
cation, and communication with consumers. In their social media 
analysis, Amirmokhtar Radi and Shokouhyar (2021) found that 
employing sustainable innovation practices along the supply chain of 
smartphones has been received positively by consumers and that the 
environment, materials, technology, and corporate social accountability 
are the main topics of interest. 

SSCI can still affect organizational marketing results. Chowdhury 
and Quaddus (2021) proposed a model to measure supply chain sus
tainability, defending that sustainability practices, together with the 
stakeholders’ social, environmental, and economic requirements, are 
capable of positively affecting market performance. In their study, 
market performance included market share growth, new market op
portunities and favorable consumer attitudes. They found that market 
performance was especially affected in environments with superior 
sustainability governance through the reduction of sustainability risks 
arising from damage to Institutional image. 

Gupta et al. (2020) argued that the lack of clarity on the re
quirements of consumers is a barrier for sustainable supply chain 
innovation, despite its potential benefits to meet the needs of the con
sumer market. The authors showed, for example, that there is still un
certainty regarding consumer acceptance of sustainable products and 
technologies and, for this reason, organizations seem unwilling to adopt 
sustainable innovations. As a strategy, they advocated promoting the 
benefits of sustainable products so that demand increases. 

2.3. Dynamic capabilities and SSCI 

Tseng et al. (2019) stated that there is a lack of studies about sus
tainable supply chain innovation based on the theory of dynamic ca
pabilities, which are defined as the “ability to integrate, build and 
reconfigure internal and external competences to address rapidly 
changing environments” (Teece et al., 1997). 

According to Zheng et al. (2011), the theory of dynamic capabilities 
considers how competitive advantages are renewed, which is particu
larly important in environments marked by instability, competition and 
innovation. From the perspective of studies on supply chain manage
ment, the approach may enable an understanding of how joint capa
bilities are formed among stakeholders. According to Tatham et al. 
(2017), the understanding of dynamic capabilities enables more effi
cient answers for the current competitive landscape, which is charac
terized by shorter lifecycles for products and technology, leading to a 
constant need for adaptations. Aslam and Azhar (2018), for instance, 
found that dynamic capabilities applied to supply chains have a positive 
impact on cost reduction, increased profitability, and customer 
satisfaction. 

Dynamic capabilities are superior-level capabilities that channel 
other capabilities to maintain external aptitude, namely sensing, seizing, 
and transforming. Sensing activities involve the ability to ‘scan’ for 
complex and disordered information in the external environment, such 
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as latent consumer demands, new technologies, and threats that could 
affect the business. Successful sensing enables an evaluation and pro
cessing of the information and involves decentralization, a collaborative 
culture, and other requirements. Once the information is obtained, 
seizing involves the ability to respond to potential opportunities such as 
investing in new technologies, projects, and business models. Lastly, 
transforming is the ability to maintain these new resources in line with 
the overall strategy, based on a new organizational design and structure, 
for instance (Teece, 2018). 

An important sensing capability is market sensing, which includes all 
actions performed to enable proactive learning of the characteristics of 
the stakeholders, including consumers, competitors, and the entire 
business environment around a supply chain (Lee, 2004). According to 
Bayighomog Likoum et al. (2020), the market sensing capability pro
vides organizations with the necessary flexibility to remodel their 
structure in a way that is cohesive with future changes in the market, 
based on efficient communications with other actors in the ecosystem. 

Market sensing can also be related to innovation capacity. Innova
tion capacity is conceptualized by Weber and Heidenreich (2018) as a 
company’s ability to acquire, assimilate and transmit new knowledge in 
order to develop new goods and services. It is therefore appropriate to 
understand whether organizations that are able to detect market needs 
are also better able to innovate and, even more so, whether this ability 
has a broader impact on the creation of more sustainable supply chains. 

2.4. Research hypotheses 

Previous studies found a positive effect of the market sensing capa
bility on innovation (Alshanty and Emeagwali, 2019). Ardyan and 
Sugiyart (2017) found that the market sensing capability has a signifi
cant and positive effect on the quality of innovative products in the 
market. However, when it comes to innovation capacity within supply 
chains, Mendoza-Silva (2021) identified that previous studies have 
neglected the impacts of collaboration between companies, making 
studies that explore innovation capacity in supply chains essential. 
Therefore, the first hypothesis proposed in this study is. 

H1. The market sensing capability has a positive relationship with the 
innovation capability. 

In terms of sustainability, would the ability to detect the market have 
a positive impact on the ability to innovate sustainably, extending to 
supply chains? Hong et al. (2018) found that the seizing, market sensing 
and innovation dynamic capabilities mediate the relationship between 
sustainable practices in supply chains and economic, social and envi
ronmental performance. 

Day (1994) established a market-based sustainability model in which 
organizational activities must be based on complex sets of abilities and 
knowledge within three dimensions. The outside-in dimension includes 
market sensing and anticipating external requirements; the spanning 
dimension includes efforts to integrate internal and external capabil
ities, crossing functional boundaries; and the inside-out dimension en
compasses the internal transformation processes triggered by the 
market. 

In the context of sustainable innovation, Weidner et al. (2020) 
identified market-based dynamic capabilities for sustainability, defining 
it as a type of outside-in capability related to the ability to reconcile 
customers’ wishes with social, environmental and economic concerns of 
other stakeholders. They concluded that market-based sustainability is 
positively related to sustainable innovation. 

Similarly, Lintukangas et al. (2019) found that innovation in supply 
chain management has a positive influence on the overall sustainability 
performance and argued that supply chain management must consider 
its role as a generator of sustainable ideas in markets through the 
perception capability. In a systematic literature review, Nilsson and 
Göransson (2021) proposed a model for sustainable supply chain inno
vation and argued that collaboration between stakeholders enables the 

development of the innovation capability and that, to this end, building 
dynamic capabilities for adopting new ideas is essential. Thus, consid
ering that the literature shows that the combination of market detection 
capabilities between organizations can have a positive impact on inno
vation capacity, it is important to analyze whether these capabilities also 
have a positive impact on sustainable innovation within supply chains, 
raising the hypothesis that it remains to be seen whether this also applies 
to sustainable innovation in supply chains. 

H2. The market sensing capability has a positive relationship with 
sustainable supply chain innovation. 

Even before including the idea of sustainable innovation, some au
thors found in their studies that innovation itself is an antecedent of 
sustainability. Lai et al. (2015) found that corporate innovation strate
gies have an impact on sustainability results, and Nugraha et al. (2021) 
found that information-sharing behavior, organizational innovation 
initiatives, and innovation capability have a partial impact on compli
ance with sustainability goals. Wetering et al. (2017) argued that the 
innovation capability is an essential element to drive sustainable 
transformation, particularly when facilitated by information technology 
resources, which leads to the emergence of the third hypothesis of this 
study. 

H3. The innovation capability is positively linked to sustainable sup
ply chain innovation. 

Sustainable innovation practices in supply chains may also be related 
to market performance. Chowdhury and Quaddus (2021) proposed a 
model to measure supply chain sustainability, defending that sustain
ability practices, together with the stakeholders’ social, environmental, 
and economic requirements, are capable of positively affecting market 
performance. They found that market performance was especially 
affected in environments with superior sustainability governance by 
reducing image and reputation’s harm. It remains to be seen whether the 
sustainable innovation practices analyzed in this study also have a 
positive impact on market performance. These studies led to the 
formulation of the fourth hypothesis. 

H4. Sustainable innovation practices in supply chains are positively 
related to market performance. 

3. Methods 

3.1. Data collection and sample 

This study used primary data collected through surveys with experts. 
We considered experts those working in organizations from different 
industries, in roles related to supply chain management, marketing, 
sustainability, innovation, or research and development (R&D). It 
included demographic questions and listed five constructs or latent 
variables based on the literature (Market sensing capability – MSC; 
Innovation capability – INC; Sustainable supply chain innovation – SSCI; 
and Market performance – MPERF), presented through 28 measurement 
items. Table I presents the descriptions and codes of this study’s latent 
variables. 

To measure MSC, we used the model proposed by Hong et al. (2018), 
who investigated the relationships between sustainable practices in 
supply chains, dynamic capabilities, and economic, social, and envi
ronmental performance. We added one item related to the MSC (MSC8): 
‘We know the demands of customers in the region(s) where we operate’, 
as Choi et al. (2018) highlighted the importance of a business structure 
based on regional needs. 

For INC, we used Hong et al. (2018)’s model, adding three extra 
items, based on the need to provide a general understanding of the 
different dimensions of product innovation (INC3, INC4 and INC7): ‘We 
can change our products’, ‘We can launch new products in the market” 
and ‘We are pioneers in launching new products’ 

To measure SSCI, this study adapted the models by Taghikhah et al. 
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(2019), Calik and Bardudeen (2016), Baliga et al. (2019). The study by 
Taghikhah et al. (2019), with textual adaptation, was used to measure 
some practices: selection of sustainable suppliers, product recovery, 
waste management, sustainable design, sustainable transportation, 
reverse logistics, and sustainable network design. 

Lastly, to measure MPERF, this study proposed a model based on 
Keszey (2020) and Chowdhury and Quaddus (2021). The following 
measurement items were defined after an adaptation to include SSCI 
practices: ‘MPERF1: Our products are seen by consumers as more sus
tainable than those of our competitors’, ‘MPERF2: The adoption of 
sustainable practices has increased our sales’, ‘MPERF3: The adoption of 
sustainable practices has expanded our market share’, and ‘MPERF4: 
The adoption of sustainable practices has enabled our entry into new 
markets’. 

The chosen measurement models were translated and retranslated 
from English into Brazilian Portuguese. A pre-test was performed with 
five experts (Hunt et al., 1982). 

A non-probability sample was adopted for convenience. This was 
considered viable for this study since the goal was to evaluate the re
lationships between each variable, not to make inferences for the gen
eral population. The minimum sample was obtained through the 
software GPower®. According to Ringle et al. (2014), the latent variable 
is used with the highest number of predictors in the model, and the 
sample size is calculated based on the selection of test significance and 
effect size. 

Considering the latent variable SSCI with two predictors, the soft
ware recommended a minimum sample of 68 observations. Following 
the recommendation of Ringle et al. (2014), the double was used in this 
study, establishing a minimum of 136 respondents. 

3.2. Data analysis techniques 

The first step was the preparation of the database. Since the ques
tions in the measurement instrument were mandatory, there was no 
missing data. Regarding atypical observations, each case was evaluated 
considering the observations outside the confidence intervals (Hair Jr. 
et al., 2014). 

After the database preparation step, descriptive statistical analysis 
was performed to describe the sample and calculate the mean and 
standard deviation of the variables. The next step was the explanatory 

Table 1 
Description and codes of the latent variables.  

Latent variable Code Description 

Market sensing 
capability (MSC) 

MSC1 We can quickly learn from suppliers, 
customers and competitors 

MSC2 We often update outdated knowledge on 
consumers 

MSC3 We can quickly and effectively apply new 
knowledge to related products and services 

MSC4 We are able to keep abreast of changes in 
technology and products of our competitors 

MSC5 We are fully aware of the changes in 
customer demand 

MSC6 We are able to track the changes in 
technology and demand for alternatives 

MSC7 We are able to keep abreast of changes in 
the technology and products of our partners 
in the supply chain 

MSC8 We know the demands of the consumers in 
the region(s) where we operate 

Innovation capability 
(INC) 

INC1 We can quickly adapt our products, 
processes and technologies to meet local or 
regional market demands 

INC2 We can quickly adapt to new technologies 
INC3 We can change our products 
INC4 We can launch new products in the market 
INC5 We can adopt new management methods 

according to the environmental changes 
INC6 We implement new marketing methods to 

promote our products 
INC7 We are pioneers in launching new products 
INC8 We can quickly integrate resources to 

respond to changes in the environment, 
timely response to the company’s objectives 

Sustainable Supply 
Chain Innovation 
(SSCI) 

SSCI1 The company I work for selects its suppliers 
and business partners based on criteria that 
include the social and environmental 
impact they cause 

SSCI2 The company I work for, with its suppliers 
and business partners, seek new ways to 
recover, reuse or recycle products that are 
damaged, defective or at the end of their 
useful life 

SSCI3 The company I work for, with its suppliers 
and partners, develop products with 
innovative design, designed to reduce the 
social and environmental impact in the 
supply chain activities (sustainable 
packaging, for example) 

SSCI4 The company I work for, with its suppliers 
and partners, develop products with 
innovative design, designed to increase 
their durability 

SSCI5 The company I work for, with its suppliers 
and business partners, seek new ways to 
facilitate the return of damaged, defective 
or end-of-life products 

SSCI6 I consider it important that the suppliers 
and/or business partners of the company I 
work for adopt innovative ways to reduce 
the waste generated during the processes of 
raw material purchase, production, 
distribution, and sale 

SSCI7 The company I work for, its suppliers and/or 
business partners, seek new 
environmentally sustainable ways of 
distributing its products (less polluting 
vehicles, for example) 

SSCI8 The company I work for, its suppliers and/or 
business partners, before installing new 
industrial plants or distribution centers, 
seek to evaluate the social and 
environmental impact caused in the local 
community 

Market performance 
(MPERF) 

MPERF1 Our products are perceived by consumers as 
more sustainable than those of our 
competitors  

Table 1 (continued ) 

Latent variable Code Description 

MPERF2 The adoption of sustainable practices has 
increased our sales volume 

MPERF3 The adoption of sustainable practices has 
increased our market share 

MPERF4 The adoption of sustainable practices has 
been making it possible to enter new 
markets 

Note. Source: the authors. 

Table 2 
EFA criteria.  

Measurement/test Criteria 

KMO test Between 0.5 and 0.7: average; Between 0.7 and 0.8: good; 
Between 0.8 and 0.9: great; Above 0.9: excellent 

Bartlett’s test of 
sphericity 

p < 0,05 

Explained variance Higher or equal to 60% 
Factor loadings n = 50: loads >0,75; n = 100: loads >0,55; n = 150: loads 

>0,45 n = 250: loads >0,35; n equal or higher than 350: 
loads >0,30 

Communalities Higher or equal to 0,5, according to the researcher’s 
judgment 

Note. Source: the authors based on Hair Jr. et al. (2014). 
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factor analysis (EFA), which was followed by structural equation 
modeling (SEM). For the EFA we verified the criteria presented in 
Table II. Regarding the rotation method, we opted for VARIMAX rota
tion, which seeks maximum simplification of the factor model. 

The estimation method used in the SEM was partial least squares. 
This method makes no assumptions about the normality of the sample, 
which is useful for studies in social sciences since it is not possible to 
follow a normal distribution. In addition, it allows for more complex 
analyses, including mediating and moderating relationships, and for a 
considerable number of equations, obtaining global fit measures in 
smaller samples (Wong, 2013). 

The steps taken were: (1) specification of the measurement model, 
(2) specification of the structural model, (3) data collection, (4) evalu
ation of the measurement and structural models, (5) comparison be
tween the proposed and respecified models. Once the measurement 
objects were validated, an evaluation of the structural model was per
formed to understand the consistency between the model and theoret
ical expectations (Hair Jr. et al., 2014). The evaluation analysis 
parameters are in line with Ringle et al. (2014), as shown in Table III. 

4. Results 

4.1. Sample description and descriptive statistical analysis 

The collection process resulted in 144 respondents, with 137 valid – 
seven observations were removed from the database: four respondents 
stated they did not work in one of the related areas, and three had 
incoherent responses with the confidence interval (all responses given 
corresponded to a single Likert scale item). 

Demographic results show that most of the respondents resided in 
the Southeast region of Brazil (82.5%). Regarding age, there was a ho
mogeneous distribution between age groups and an average of 36 years 
old. As for educational level, 94.2% indicated they had at least a college 
education, with 35% indicating they had a graduate education. In terms 
of income level, 61.5% indicated a monthly income between three and 
twelve times the minimum wage; 21.9% between six and nine times the 
minimum wage. In addition to demographics, some occupational char
acteristics were collected. Most of the experts have a major in Business 
Administration (32.1%) or Engineering (28.5%) and work in areas 
related to supply chain management (50.4%) and sustainability (27%). 
The business sectors in which their companies operate included com
merce and distribution (14.6%), food and beverages (10.9%), transport 
(7.3%), construction and engineering (6.6%), information technology 
and communication (6.6%), agribusiness (6.6%), and telecommunica
tions (5.1%). In addition, most of them work in management (43.3%) or 
support (48.2%) positions. 

There was a homogeneous distribution for time in position, with 
30.7% of respondents having spent from one to five years in the current 
position, 32.1% from five to ten years, and 28.4% for more than ten 
years. In addition, 23.4% indicated they had been in the same company 

for less than a year, 37.2% from one to five years, 23.4% from five to ten 
years, and 16.1% for more than ten years. 

The analyses of the demographic and occupational characteristics 
were followed by the analysis of the mean and standard deviation values 
of the responses obtained for each latent variable. 

Regarding variables MSC and INC, the analysis of the mean and 
standard deviation values indicate that the experts believe their orga
nizations have business sensing and innovation capabilities, with means 
above three. 

The evaluation of the SSCI variable also indicated means above three 
for all items. In general, this latent variable had less significant means 
than the other constructs, demonstrating more indifference by the re
spondents regarding the adoption of SSCI practices. 

Lastly, the analysis of the mean and standard deviation for the 
market performance latent variable were developed. There were three 
mean values close to three in all measured items, with a more significant 
value for MPERF4 and MPERF3. The mean values obtained for MPERF1 
and MPERF2 indicated a higher indifference regarding the increase in 
sales volume provided by these practices in relation to the company’s 
reputation. 

4.2. Explanatory factor analysis 

Table IV shows the EFA results for each latent variable in the 
analyzed sample. 

For reliability analysis purposes, all Cronbach’s Alpha values ob
tained were higher than the minimum level indicated in the literature. 
Bartlett’s test of sphericity demonstrated the adequacy of choosing the 
EFA method, with significant values at 95% (Sig. <0.05). 

Regarding the KMO test, satisfactory values were obtained for the 
MSC, INC and SSCI latent variables, considered good (from 0.7 to 0.8) or 
great (from 0.8 to 0.9). In addition to this analysis, the anti-image matrix 
was evaluated as a measure of sample adequacy. 

In the factor loadings analysis, a significantly low value was found 
for the items SSCI6 (0.365) and SSCI8 (0.511). Therefore, these two 
items were removed. A new round of EFA was performed after the 
removal. The new round of EFA was considered satisfactory, with factor 
loadings above 0.55, an increase in explained variance from 42.2% to 
51.5%, and an increase in Cronbach’s Alpha to 0.809. 

4.3. Structural equation modeling 

Results for the PLS algorithm demonstrated a measurement item 
with value below 0.6 in the variable INC6 (‘We are capable of innovating 
in our marketing initiatives’), with external loading equal to 0.570, 
indicating the need to analyze the possibility of removing this item to 
fulfill the remaining parameters. 

To determine the convergent validity and the reliability of the 
measurement models, the values for Cronbach’s alpha, composite reli
ability, and average variance extracted (AVE) were calculated. The AVE 
value for the latent variable INC was less than 0.5; therefore, the items 
with the lowest factor loadings were removed one by one until the AVE 
value became greater than 0.5 in a respecified model. Fig. 1 indicates the 
respecified model with external loadings greater than 0.6. 

Reliability and convergent validity analysis for the respecified model 
were calculated and the parameters were met for the four latent vari
ables, with Cronbach’s alpha and composite reliability values greater 
than 0.7, and AVE greater than 0.5. These results enabled the next steps 
involving the discriminant validity assessment. The variance inflation 
factor (VIF) showed a maximum value of 1.702, which was considered 
adequate based on the criterion of Maroco (2010). 

Results of the discriminant validity assessment through the Fornell- 
Larcker criterion in the latent variables indicate the fulfillment of the 
discriminant validity criterion for the respecified model. 

The T values must be greater than 1.96 for measurement models to 
have nomological validity, considering a 95% significance level. The 

Table 3 
Indicators for evaluating measurement models.  

Indicator Objective Parameter 

Factor loadings Convergent 
validity 

≥0,5 

Extracted variance Convergent 
validity 

≥0,5 

Confiability Convergent 
validity 

≥0,7 

VIF (Variance inflation 
factor) 

Convergent 
validity 

VIF <5 

Fornell-Larcker Discriminant 
validity 

Square roots of variance extracted 
> correlation 

Student t-test Nomological 
validity 

t > 1,96 (bootstrapping) 

Note. Source: the authors based on Hair Jr. et al. (2014). 
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results demonstrated that the values of the relationships between the 
measurement items and their respective latent variables meet this 
requirement, indicating their validity. 

Subsequently, Pearson’s coefficients of determination (R2) were used 
as the first criterion for evaluating the structural model. R2 and adjusted 
R2 values for the respecified model were determined. The results refer to 
the magnitude of the effect, which was obtained from bootstrapping 
based on 5000 subsamples with a 0.05 significance level and showed 
that 41.3% of the variance in INC was explained by MSC which makes it 
a variable with large effect. In addition, innovation capability explained 

26.1% of the variance in SSCI, which makes it also a variable with large 
effect based on the literature (R2>13%). The predictor variables 
explained 17.6% of the variance in market performance, which is 
considered a medium effect by Hair Jr. et al. (2014). 

Regarding the values found for the T-statistic and for the path co
efficients, which are considered significant based on p-values lower than 
0.05 and t-values greater than 1.96, there was a significant relationship 
between the market sensing capability and the innovation capability, 
which indicates that MSC is a strong predictor of INC. 

In addition to these coefficients, the study also analyzed the Q2 

Table 4 
Explanatory factor analysis.  

Latent variable Item Factor loading Variance % KMO Barlett Cronbach’s Alpha 

Market Sensing Capability (MSC) MSC1 0.786 52.5 0.843 Sig. 0.000 0.868 
MSC3 0.780 
MSC6 0.770 
MSC2 0.759 
MSC4 0.746 
MSC5 0.730 
MSC7 0.601 
MSC8 0.599 

Innovation Capability (INC) INC4 0.786 44.5 0.756 Sig. 0.000 0.816 
INC3 0.726 
INC8 0.688 
INC5 0.668 
INC7 0.653 
INC2 0.628 
INC1 0.598 
INC6 0.562 

Sustainable Supply Chain Innovation (SSCI) SSCI3 0.769 42.2 0.788 Sig. 0.000 0.801 
SSCI2 0.747 
SSCI1 0.731 
SSCI5 0.699 
SSCI4 0.641 
SSCI7 0.633 
SSCI8 0.511 
SSCI6 0.365 

Market Performance (MPERF) MPERF1 0.836 57.8 0.624 Sig. 0.000 0.751 
MPERF2 0.723 
MPERF3 0.724 
MPERF4 0.704 

Note. Source: analysis of research data 

Fig. 1. Respecified Model. 
Note. Source: analysis of research data. 
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(Stone-Geisser) and f2 (Cohen) values to determine how close the model 
came to what was expected of it, as well as the relevance of the latent 
variables for the model formation. The values were obtained from the 
blindfolding module of SmartPLS. 

The values obtained for Q2 were greater than zero, indicating that 
the model came close to the expectations, and the f2 values demon
strated that the MSC variable was relevant for the model fit, with values 
greater than 0.35. The remaining variables had a medium effect on the 
model fit. 

Based on the results obtained for the values of the path coefficients, 
T-values and p-values, and considering the study hypotheses, it follows 
that.  

• The market sensing capability has a positive relationship with the 
innovation capability (T = 12.966; β = 0.642; p = 0.000);  

• The market sensing capability has a positive relationship with SSCI 
practices (T = 2.002; β = 0.223; p = 0.045); 

• The innovation capability has a positive relationship with sustain
able supply chain innovation (T = 2.763; β = 0.339; p = 0.006);  

• Sustainable innovation practices in supply chains are positively 
related to market performance (β = 0.420, t = 5.943; p = 0.000). 

5. Discussion and conclusions 

This study investigated the impact of the dynamic capabilities of 
market sensing and innovation on sustainable innovation practices in 
supply chains and on market performance, confirming an important 
predicting role of these capacities. 

5.1. Hypothesis assessment 

H1. The market sensing capability has a positive relationship with the 
innovation capability. 

The hypothesis was confirmed, showing that the capacity for pro
active learning of stakeholders’ characteristics and the business envi
ronment favors the capacity for innovation, intending to apply this 
learning in changes or the development of new products and services. It 
is worth remembering, however, that improving this capacity requires 
decentralization and a collaborative culture (Teece, 2018). 

The confirmation of this hypothesis is in line with previous studies 
such as Bayighomog Likoum et al. (2020), Alshanty and Emeagwali 
(2019) - these studies found a relationship between market sensing 
capability on innovation in small and medium enterprises, and Ardyan 
and Sugiyart (2017), who found that the market sensing capability has a 
positive and significant effect on the quality of innovative products. 

H2. : The market sensing capability has a positive relationship with 
sustainable supply chain innovation. 

This hypothesis confirms that learning about the socio- 
environmental requirements of the business environment, resulting 
from the market sensing capacity, benefits the adoption of sustainable 
innovation practices in the supply chain as a whole. Recovering Weidner 
et al. (2020), it is about reconciling consumers’ desires and needs with 
the socio-environmental and economic concerns of other interested 
parties. Similarly, the confirmation of this hypothesis reiterates that 
organizations need to create dynamic capabilities in order to identify, 
adapt and respond to their stakeholders’ sustainability requirements, 
mitigating the vulnerability caused by the risks involved in sustainable 
practices (Chowdhury and Quaddus, 2021). In summary, in this study 
we confirm that the market sensing capability is a predictor of the SSCI 
practices mentioned by Taghikhah et al. (2019): selection of sustainable 
suppliers, product recovery, waste management, sustainable design, 
sustainable transportation, reverse logistics and sustainable network 
design. 

H3. The innovation capability has a positive relationship with 

sustainable supply chain innovation. 
The confirmation of this hypothesis led us to conclude that organi

zations need more than detecting market information, they have to be 
able to assimilate and transform this information into new or modified 
products, services or technologies. As a consequence, a beneficial effect 
on SSCI practices is expected, a likely result of the greater ability to share 
information and the ease brought by new technologies (Nugraha et al., 
2021; Wetering et al., 2017). 

This finding is in line with Lai et al. (2015), who found that corporate 
innovation strategies have an impact on sustainability results; Nugraha 
et al. (2021), who found that the innovation capability affects compli
ance with sustainability goals; and Wetering et al. (2017), who argued 
that innovation capability is an essential element to drive sustainable 
transformation. 

The confirmation of this hypothesis ratifies the assessment of Bhutta 
et al. (2021): in order to achieve sustainability in supply chains, orga
nizations must adopt a holistic approach integrating the innovation 
capability while considering innovations in marketing, processes, 
products, clean production, and relationship with stakeholders. 

H4. Sustainable innovation practices in supply chains are positively 
related to market performance. 

These findings are also compatible with the literature, reinforcing 
the idea that adopting sustainable practices in production, distribution 
and other activities that permeate the links in a supply chain may help 
improve an organization’s reputation with the consumer market, in
crease market share, increase profits, and find new markets. This result 
is in line with Keszey (2020) and with Chowdhury and Quaddus (2021). 

In general, the study demonstrated the positive impact of aligning 
SSCI practices with consumer market demands, through the creation 
and improvement of market detection and innovation capabilities. 
These results represent an advance in the literature, in which there is a 
predominance of intra-organizational theoretical approaches that do not 
include the perspective of the consumer market (Tebaldi et al., 2018). 

Empirically, the study proposes that organizations should turn their 
attention to their ability to read the business environment and adapt 
their offers to the requirements of the consumer market and stake
holders. As a consequence, a solid basis is created for improving SSCI 
practices, which, as demonstrated, has a positive impact on market 
performance. That is, uncertainty about consumer acceptance of sus
tainable products and technologies, highlighted by Gupta et al. (2020), 
can be mitigated by creating and improving these capabilities. 

5.2. Limitations, future studies, and implications 

As limitations, we can mention the use of a non-probability sample, 
since it prevents a generalization of the findings for the entire popula
tion. However, the study presents relevant theoretical and empirical 
contributions, indicating paths for the adoption of a multilevel theo
retical perspective based on the exploration of dynamic capabilities in 
line with marketing objectives. 

The theoretical contributions include the analysis of supply chains 
from a multilevel perspective that is not focused on dyadic relationships 
or the study of specific cases, which are considered limiting approaches 
according to Tebaldi et al. (2018). Furthermore, the study will help fill a 
gap in the literature by addressing the role of consumers and other 
stakeholders, as defended by Kusi-Sarpong et al. (2019), Nilsson and 
Göransson (2021) and Russo et al. (2019). 

Empirically, the findings of this study may be useful for experts and 
managers working in different sectors and seeking to assist organiza
tions with the successful adoption of SSCI practices, targeting customers 
who have increasing demands for the adoption of sustainable practices 
and providing knowledge for organizations to reflect on their dynamic 
capabilities for market sensing and innovation, which are important 
predictors of these practices. 

Its conclusions will allow future studies to expand the proposed 
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model, furthering the analysis of predictors and requirements for the 
market and innovation dynamic capabilities and seeking to analyze the 
factors that facilitate or hinder the development of these capabilities, as 
well as the human, material and financial resources needed. 

The structural model we tested could also be applied to organizations 
in different industries, seeking to evaluate the results in market perfor
mance as well as financial and operational performance. In addition, 
there could be analyses focusing on the moderating effect of company 
size, sector or specific links in supply chains. 
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