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This paper examines the importance of sustainability within firms’ strategic goals and its links with
innovation in the context of micro-businesses. Micro-businesses provide an appropriate context for
investigating this relationship because, while they tend to prioritize social and environmental goals,
they are also more likely to confront resource constraints that can restrict their capability to innovate.
Building on goal-setting theory and the resource-based view (RBV) of the firm, we explore under what
conditions established micro-businesses that prioritize sustainability goals are more likely to innovate.
Using novel survey data on 4649 established micro-businesses in the UK, we examine the enabling role
of digital technologies. Our results suggest that owner-managers who prioritize sustainability goals
are significantly more likely to generate new product and process innovations. Moreover, we find that
this effect is stronger when micro-businesses adopt digital technologies. Digital technologies enhance
the capabilities of micro-businesses, strengthening the connection between sustainability goals and
product and process innovation.

Introduction

Sustainability goals are increasingly recognized as a top
policy priority, globally and across many countries, ow-
ing to the climate emergency (Mio, Panfilo and Blundo,
2020). Globally, there is growing pressure to combat
emissions and tomeet theUNSustainableDevelopment
Goals (SDGs),1 many of which are directly (e.g. goal 13
on climate action) or indirectly (e.g. goal 7 on afford-
able and clean energy) interrelated with climate change,
or with more social aspects of sustainability such as re-
sponsible consumption and production (goal 12) and re-
duced inequalities (goal 10). Several countries have also
developed sustainable development policies so as to en-
sure efficient management of resources, to promote the
circular economy, and to reduce the health risks arising

1See the 17 United Nations Sustainable Development Goals
(https://sustainabledevelopment.un.org/?menu=1300).

from pollution.2 In the context of firms, sustainability
goals refer to the integration of social and environmen-
tal issues into business operations (EC, 2020; OECD,
2015). These firm-level sustainability objectives form the
basis of our study; they reflect firms’ own goals related
to improving the social and environmental benefits of
their businesses.

Previous research has largely focused on sustainable
innovation or eco-innovation, its drivers and perfor-
mance outcomes. This literature highlights the positive
effects of regulation (Jaffe, Newell and Stavins, 2002),
sustainability strategy (Tsai and Liao, 2017), firms’
external integrative capabilities (Dangelico, Pontran-
dolfo and Pujari, 2013, 2017) and dynamic internal

2For instance, the EU (https://europa.eu/european-union/
topics/environment_en) and the UK (https://www.gov.uk/
government/publications/environmental-and-sustainability-
policy) have developed environmental and sustainable policies.
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capabilities (Demirel and Kesidou, 2019)3 in driving
eco-innovation. While these studies produced valuable
insights, they tell us little about whether firms with
sustainability goals are innovating more actively than
firms without such goals.
This article, conversely, aims to shift this focus by in-

vestigating the significance of sustainability within the
strategic goals of firms and its relationship with inno-
vation. This is crucial if we are to understand whether
firms that prioritize sustainability goals are more likely
to engage in innovation. Furthermore, we explore under
what conditions establishedmicro-businesses that prior-
itize sustainability goals are more likely to innovate.
Micro-businesses provide a particularly interesting

context in which to consider this relationship be-
cause, although prior literature has identified them as
more likely to prioritize social and environmental goals
(Demirel et al., 2019), they are also more likely to face
resource constraints which may limit their capability to
innovate (Dey et al., 2020; Hockerts and Wüstenhagen,
2010; Hofmann, Theyel and Wood, 2012; Journeault,
Alexandre Perron and Laurie Vallières, 2021). These
constraints stem from the notion that being sustain-
able is costly, that it may require supply chain re-
configuration, that consumersmight be unwilling to pay
more for sustainable products, and that firms, there-
fore, need to make a choice between the social bene-
fits of sustainability and its costs (Shrivastava and Tam-
vada, 2019; Nidumolu et al., 2009). Such choices may,
however, be easier to implement in micro-businesses
– where ownership and control are strongly related
– than in other larger firms. However, resource con-
straints may make actually delivering on innovation
more difficult in micro-businesses, a constraint that may
be eased where firms have adopted digital technologies
and consequently have a richer knowledge base (Zhou
et al., 2023). Also, despite the recent growth of research
on sustainable entrepreneurship (e.g. Muñoz and Co-
hen, 2018; Shepherd and Patzelt, 2011), we know lit-
tle about whether, and under what conditions, sustain-
ability goals lead to innovation in established micro-
businesses. This is partly due to the greater focus of re-
search in the sustainable entrepreneurship literature on
start-ups (Muñoz and Dimov, 2015).
We derive research hypotheses by building on goal-

setting theory and the resource-based view (RBV) of
the firm. Goal-setting theory suggests that setting spe-
cific and challenging goals can lead to improved perfor-
mance (Locke and Latham, 1990). The rationale behind
choosing goal-setting theory lies in its potential to shed
light on the direct relationship between the level of im-
portance a firm attaches to sustainability goals and its
innovation outcomes. According to the RBV, a firm’s

3See Klewitz and Hansen (2014) and Adams et al. (2016) for
recent reviews.

resources and capabilities are key determinants of its
competitive advantage and performance (Barney, 1991).
RBV theory enriches our conceptual framework by em-
phasizing the moderating role of digital technologies
in this relationship. Together, these theories offer a nu-
anced perspective on howmicro-businesses can leverage
sustainability goals and digital technologies for innova-
tion.

Our theoretical hypotheses suggest that (i) a positive
relationship exists between a firm’s strength of focus on
sustainability goals and the likelihood of innovation,
and (ii) that digital technologies play a positive moder-
ating role in the relationship between the importance of
sustainability goals and innovation. First, we argue that
established micro-businesses that attach greater impor-
tance to sustainability goals are more likely to generate
product and process innovations compared with simi-
lar firms that place less emphasis on sustainability goals.
Goal-setting theory postulates that setting challenging
goals elicits more effort and higher performance (Locke,
1968). In the context of sustainability goals, this theory
implies that micro-businesses with a strong emphasis on
sustainability are more likely to generate innovation. By
setting sustainability goals, these firms can develop a
strategic plan, build the relevant capabilities, identify in-
novation opportunities, and prioritize the most promis-
ing ones (Schaltegger and Wagner, 2011). Goal-setting
theory allows for a deeper understanding of how the pri-
oritization of sustainability goals influences the innova-
tion outcomes of micro-businesses.

Second, RBV theory is employed to explain the mod-
erating role of digital technologies in the relationship
between the importance of sustainability goals and in-
novation. The RBV points out that a firm’s resources
enable them to build unique capabilities, which other
firms fail to reproduce (Peteraf, 1993), thereby allow-
ing them to sustain their competitive advantage. In this
context, the adoption of digital technologies is consid-
ered a resource that allows firms to renew and enhance
their capabilities (Nambisan, 2017; Papadopoulos, Bal-
tas and Balta, 2020). By integrating RBV, the research
framework posits that micro-businesses prioritizing sus-
tainability goals and embracing digital technologies are
more likely to innovate compared with their counter-
parts without digital adoption. The integration of RBV
theory into the conceptual framework adds a critical in-
sight by highlighting themoderating role of digital tech-
nologies.

We test these hypotheses using an original dataset
from the 2018 Micro-business Britain survey. Method-
ologically, we use a recursive bivariate probit model
to estimate the relationship between firms’ emphasis
on sustainability goals and the probability of inno-
vation. Our econometric approach allows us to some
extent to address endogeneity problems arising from
simultaneity. However, we are mindful about claiming

© 2024 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British Academy of
Management.
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Digital Technologies, Sustainability Goals, and Innovation 3

causality, noting that this study is a first attempt in
understanding the phenomenon of sustainability goals
and digital technologies, and their link with innovation
in micro-businesses. The uniqueness of this survey out-
weighs the caveats of survey data analysis. It allows us
to explore and test empirically, with a large dataset of
over 4500 firms, the relationship between sustainability
goals, digital technologies and innovation amongst
micro-businesses.
We make two main contributions to literature. First,

we show that micro-businesses that place a greater em-
phasis on sustainability goals are more likely to innovate,
irrespective of the type of innovation. This extends prior
literature that has emphasized the link between sustain-
ability and performance in general (De Mendonca and
Zhou, 2019) and that between sustainability and inno-
vation performance in particular (Adomako et al., 2023;
Du,Yalcinkaya andBstieler, 2016). Our study highlights
that owner-managers who place greater emphasis on
sustainability goals develop a strategic plan that allows
them to renew their resources and capabilities. This, in
turn, increases the chance that micro-businesses will in-
novate. Second, we consider the role of digital technolo-
gies as enabling firms to translate sustainability goals
into innovation. While prior evidence suggests that dig-
ital technologies can contribute to generating efficiency
gains4 and sustaining competitive advantage5 (Knudsen
et al., 2021), less is known about the enabling role that
digital technologies play in supporting innovation and
facilitatingmicro-businesses to achieve their sustainabil-
ity objectives (Müller, Buliga and Voigt, 2018; Schnei-
der, 2019). We focus here on the adoption of a range
of new digital technologies. We suggest that these tech-
nologies enable micro-businesses that prioritize sustain-
ability goals to develop unique, socially complex and
tacit capabilities. This, in turn, increases their likelihood
of innovating and disrupting business as usual.
The argument proceeds as follows. The next section

outlines our conceptual thinking and hypotheses, link-
ing firms’ goal-setting behaviour to innovation activity
and the enabling role of digital technologies. This is fol-
lowed by sections describing our data and estimation ap-
proach, and outlining the main empirical results. The fi-
nal section summarizes our key findings, discusses the
implications for policy and management practices, and
outlines directions for future research.

4For example, a recent report by Be the Business (2020) points
out that adoption of Customer RelationshipManagement tech-
nologies can increase productivity by approximately 25% (ONS,
2018).
5 For instance, Knudsen et al. (2021) contend that digitalized
firms that integrate Big Data and benefit from strong network
effects are able to gain a sustainable competitive advantage.

Theoretical background and hypotheses
Sustainability in established micro-businesses

Achieving a broadly based transition towards sustain-
ability will require effective adaptation by the large pop-
ulation of existing firms (Shevchenko, Lévesque and
Pagell, 2016). Established businesses have some advan-
tages over new entrants in terms of their organizational
attributes (reliability, accountability), technology, and
market legitimacy, but also face barriers to adaptation
owing to inertia and rigidities (Kelly and Amburgey,
1991; Leonard-Barton, 1992). These rigidities make it
more difficult for established firms to make moves to-
wards sustainability, which are likely to require new in-
vestment, and significant adaptation in routines, man-
agement practices, and products and services. Large
firms with stronger resource andmanagerial capabilities
may be better able to make the sustainability transition
by investing in the required innovation (Gomes et al.,
2015). This transition is likely to provemore challenging
for established micro-businesses (with 1–9 employees)
whose technical, cognitive and managerial resources are
more limited.

Established micro-businesses experience the liability
of smallness, having limited internal resources and find-
ing it difficult to access external resources (Lefebvre,
2022). One aspect of this is that micro-businesses are
often led by a single owner-manager or partnership,
limiting the diversity of leadership perspectives and re-
lated creativity and innovation (Miller et al., 2022). This
also leads to uncertainty over the returns to implement-
ing sustainability, or to myopia relating to future mar-
ket trends. Micro-businesses are also subject to mate-
rial constraints, finding it more difficult to access the fi-
nancial and technical resources required for more sus-
tainable business practices. This leads smaller firms to
adopt ‘resource-light’ sustainability practices, or to sim-
ply not engage in allocating resources to enhance sus-
tainability (Wong, Wong and Boon-itt, 2020). The com-
bination of limited managerial and material resources
makes it particularly difficult for owner-managers in es-
tablished micro-businesses to pursue and deliver on sus-
tainability goals. This combination of resource and or-
ganizational challenges informs the key components of
our study. Despite these obstacles, however, previous re-
search indicates that the adoption of sustainable busi-
ness practices can help improve efficiency and deliver
a competitive advantage for small businesses (Simpson,
Taylor and Barker, 2004).

Sustainability goals

Goal-setting theory suggests that a person’s goals,
or conscious intentions, are an important determi-
nant of individual performance, and that specific and

© 2024 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British Academy of
Management.
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4 H. Jibril et al.

challenging goals elicit more effort than general and eas-
ier goals (Locke, 1968; Locke and Latham, 1990). Pur-
suing goals related to sustainability is challenging: they
require more complex stakeholder relations, pose seri-
ous reputational issues, and are associated with a per-
ceived discrepancy between the creation and appropri-
ation of private and social value (Hoogendoorn et al.,
2019). Therefore, attaching high importance to sustain-
ability goals, a decision that may be driven by strong
social or environmental aspirations, is likely to elicit
greater effort from business leaders and employees than
the pursuit of narrower economic goals.
Although goal-setting theory relates to individuals’

goals and performance (Ren, Tang and Zhang, 2023),
it might also be applicable at the organizational level,
especially in the context of micro-businesses, where
the entrepreneur’s personal goals are strongly reflected
in business goals (Schaltegger and Wagner, 2011).6

Sustainability-minded owner-managers transfer their
values to their enterprises7 (Gagnon, 2012), and this
contributes to organizational identity and organization
culture. Owner-managers with a sustainability mindset
also often use their enterprises to undertake sustainabil-
ity initiatives that have a positive impact on the environ-
ment or society (Gagnon, 2012).

Sustainability goals and innovation

In this paper, we argue that firms that place a high em-
phasis on sustainability goals are more successful in-
novators. In line with goal-setting theory, which postu-
lates that challenging goals elicit more effort than eas-
ier ones (Locke and Latham, 1990), we expect to ob-
serve that micro-businesses emphasizing sustainability
will exert more effort in their strategic planning and in
building unique and heterogenous capabilities for in-
novation. Our conjecture is that this happens because
owner-managers that pursue challenging sustainability
goals are more likely to develop a strategic plan to ma-
terialize their aspirations, despite the fact that strate-
gic planning is not typical for small and medium enter-
prises (Wang, Walker and Redmond, 2007). Yet, strate-
gic planning is more likely when owner-managers pur-
sue primarily non-economic goals (Wang, Walker and

6For instance, Terpstra and Rozell (1994) find a positive rela-
tionship between the use of goal setting and organizational per-
formance.
7Furthermore, Gagnon (2012) shows that entrepreneurs may
vary in the importance they assign to sustainability. First, ‘sus-
tainability orientation’ arises when an entrepreneur recognizes
the worth of sustainability and develops a positive attitude
towards it. ‘Sustainability commitment’ is characterized by a
conscious attachment of the entrepreneur to the sustainabil-
ity cause. The most intense attachment mode is ‘sustainability
identification’, where entrepreneurs incorporate sustainability
as part of their own identities and self-concepts.

Redmond, 2007). In the context of sustainability goals,
firms attempt to reconcile the inevitable trade-offs be-
tween their economic objectives on one hand and non-
economic objectives on the other hand by strategically
planning to change traditional products and conven-
tional business processes (Ardito et al., 2019; Cillo et al.,
2019).

Strategic planning involves the setting of long-term
organizational goals, the development of plans for the
implementation of these goals, as well as the allo-
cation of resources and the development of capabil-
ities necessary for fulfilling these goals (Stonehouse
and Pemberton, 2002). In the context of sustainabil-
ity goals, strategic planning could allow firms to re-
new their resources and capabilities and to develop
unique sustainability-orientated dynamic capabilities.
Sustainability-oriented dynamic capabilities refer to the
‘ability to integrate, build and reconfigure competences
and resources to embed environmental sustainability
into new product development to respond to changes in
the market’ (Dangelico, Pujari and Pontrandolfo, 2017,
p. 490). Next, we delineate, using insights from the RBV,
the underlying mechanisms that explain how owner-
managers who emphasize sustainability goals develop
unique sustainability-oriented dynamic capabilities that
allow them to bemore successful in introducing product
and process innovations.

Sustainability goals and product innovation

Product innovation refers to the commercialization
of new technologies or combinations of technologies
that meet user or market needs (Utterback and Aber-
nathy, 1975). It includes the first time a new product
is introduced into the market, as well as the subse-
quent introduction of new varieties of a product. As
mentioned above, owner-managers who pursue non-
economic goals are more likely to develop a strategic
plan to realize their aspirations (Wang,Walker andRed-
mond, 2007). In turn, strategic planning enables firms
to renew their resources and capabilities so as to ful-
fil their goals (Stonehouse and Pemberton, 2002). Here,
we propose that firms that place a high emphasis on
sustainability goals can develop unique market sensing
sustainability-orientated capabilities that enable them to
offer new products, as follows.

First, market-sensing capabilities allow firms to ad-
dress green consumption by anticipating rather than re-
acting to future market trends (Demirel and Kesidou,
2019). Schaltegger and Wagner (2011) suggest that new
owner-managers who set environmental sustainability
goals develop a deeper knowledge of environmental is-
sues. This knowledge enables them to foresee opportu-
nities for product innovation, making them more likely
to introduce product innovations. However, this type of
innovation may be particularly difficult for established

© 2024 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British Academy of
Management.
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Digital Technologies, Sustainability Goals, and Innovation 5

micro-businesses, given their limited internal manage-
rial and financial resources. The limited market power
of micro-businesses may also make it more difficult
for them to influence consumption patterns unless they
work in partnership with larger organizations.
Second, firms with sustainability goals can promptly

detect changes in user or market needs and offer va-
rieties of an existing product, as they engage with di-
verse stakeholders (Bos-Brouwers, 2010; Rauter et al.,
2019). At its core, sustainability takes into considera-
tion the needs of diverse stakeholders, including those
that are uninvolved in a firm’s decision-making pro-
cesses such as the community at large (Adomako et al.,
2023). Involving such external stakeholders may be par-
ticularly important for micro-businesses with limited in-
ternal resources. Sustainable product innovation there-
fore requires firms to prioritize sustainability goals. This
enables them to engage in strategic planning and build
socially complex sustainability-oriented capabilities for
market sensing. In doing so, they are able to focus po-
tentially limited resources and respond to the needs of a
wide array of stakeholders, and at the same time make
economic profits. Based on the above arguments, we
expect that micro-businesses that regard sustainability
goals as highly important are more likely to engage in
product innovation than those that regard these goals
as moderately important or unimportant.

H1: The likelihood of micro-businesses engaging in
product innovation increases with the importance
that these businesses attach to sustainability goals.

Sustainability goals and process innovation

Process innovation refers to how a product or service is
produced or delivered (Reichstein and Salter, 2006). It
may relate to technological aspects or to more organi-
zational aspects of process innovation, such as changes
in supply chain, purchasing, personnel, or management
practices (Walker, 2014). In linewith goal-setting theory,
we suggest that owner-managers who place a high em-
phasis on sustainability goals are more likely to develop
a strategic plan. This enables them to renew their tech-
nological and/or organizational sustainability-orientated
capabilities, and in doing so benefit from process inno-
vations arising from production and organizational ef-
ficiencies as follows.
First, owner-managers who incorporate sustainabil-

ity goals in their businesses place value on continuous
improvement to enhance production and operations ef-
ficiency and reduce resource use. As Gagnon (2012, p.
12) suggests: ‘continuous improvement is indeed a goal
directed behaviour to a series of ever challenging goals
which push and pull individuals and enterprises forward
to accomplishment’. This is likely to be reflected in a
stronger focus of micro-businesses’ limited resources on

improving operational efficiency and higher levels of
process innovation.

Second, the influence of owner-managers’ empha-
sis on sustainability goals will be particularly strong in
micro-businesses, which are often led by a single owner-
manager or small leadership team. Where these firms
prioritize environmental sustainability, they will be able
to develop tacit capabilities embodied in environmental
management systems that focus on cost reduction and
eco-efficiency, which may facilitate process innovation
(Demirel andKesidou, 2019). Alternatively, firms led by
individuals or teams that prioritize social sustainability
could develop unique capabilities by implementing eth-
ical management practices (Hawn and Ioannou, 2016).
This, in turn, might enable them to integrate into ethical
supply chains.

In addition to these capabilities, Jaffe et al. (2005)
argue that environmental issues represent an area in
which we do not yet have sufficient technological ad-
vancements to achieve diminishing returns to innova-
tive investments. The same argument can be extended
to social and thus sustainability issues. This suggests
that there is more scope to innovate for firms that
are led by owner-managers with sustainability objec-
tives that they embody in their firms’ investment deci-
sions. Overall, insights from the literature suggest that
sustainability-oriented firms have better capabilities and
scope for detecting profitable opportunities for new or
improved processes. In sum, the above discussion sug-
gests that micro-businesses that regard sustainability
goals as highly important are more likely to engage in
process innovation than those that regard these goals as
moderately important or unimportant.

H2: The likelihood of micro-businesses engaging in
process innovation increases with the importance
that these businesses attach to sustainability goals.

Digital technologies as an enabler of innovation

Although goal-setting theory assumes that goals reg-
ulate action (Locke et al., 1981), it also suggests that
we should not expect a direct correspondence between
goals and action, as humans (or by extension micro-
businesses)might lack the necessary delivery capabilities
(Locke, 1968). We build on RBV theory to explain the
moderating role of digital technologies in the relation-
ship between the importance of sustainability goals and
innovation. The RBV explains that differences in firms’
competitiveness arise from variations in their internal
resources, leading to unique, tacit and difficult to imitate
capabilities (Barney, 1991; Peteraf, 1993). In this con-
text, the adoption of digital technologies is considered
a resource that allows firms to renew and enhance their
capabilities and knowledge base (Nambisan, 2017; Pa-
padopoulos, Baltas and Balta, 2020; Zhou et al., 2023).

© 2024 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British Academy of
Management.
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6 H. Jibril et al.

Consistent with the RBV, we argue that adopting digi-
tal technologies can enhance the capabilities of micro-
businesses, strengthening the connection between sus-
tainability goals and innovative actions.
There is little consensus on what constitutes ‘digital

technologies’ (PwC, 2017, p. 8). This divergence reflects
the wide variety of digital technologies that are avail-
able to firms – such as cloud-computing, artificial intelli-
gence (AI), machine learning, etc. It may also reflect the
different roles that digital technologies can play in the
innovation process, namely as digital artifacts, digital
platforms or digital infrastructure8 (Nambisan, 2017).
Next, we turn our attention to the role of digital tech-
nologies in enhancing the likelihood of firms that prior-
itize sustainability goals to produce product and process
innovations.

Digital technologies as an enabler of product innovation

Digital technologies enable firms to incorporate new
functionalities (e.g. a digital component, application
or media content) into new or existing products
(Kallinikos, Aaltonen and Marton, 2013). Consistent
with the RBV (Barney, 1991), this allows firms to build
unique sustainability-oriented capabilities (Demirel and
Kesidou, 2019), which other firms fail to reproduce (Pe-
teraf, 1993), and so develop product innovations.
In the case of firms that consider sustainability goals

to be important for their business, adopting digital
technologies, such as customer relationship manage-
ment (CRM) systems, enables micro-businesses to re-
ceive continuous and timely feedback from customers.
The potential for such digital engagementmay be partic-
ularly important for micro-businesses, which have small
leadership teams and therefore more limited personal
networks than larger firms. Here, customer feedback
could play a particularly important role in strengthening
themarket-sensing capabilities of firms and drive the in-
troduction of new varieties of product innovations with
pro-social and pro-environmental features appealing to
customers (Barnett and Salomon, 2012). Prior literature

8Digital artifacts include the digital components (software,
hardware or applications) of a new product or service (Nam-
bisan, 2017). They are incorporated in a wide range of personal
devices (e.g. applications on smartphones) and home appliances
or automobiles (Lusch andNambisan, 2015). A digital platform
refers to a set of services offered by a single firm (the platform
leader), who hosts an ecosystem of complementary products
and services, including digital artifacts (Parker et al., 2016; Ti-
wana et al., 2010). Apple’s iOS platform is a characteristic ex-
ample of a digital platform that enables applications to run on
their smartphones. Finally, digital infrastructure refers to digi-
tal technology tools and systems (e.g. cloud computing, social
media, 3D printing, digital makerspaces, etc.) that augment the
communication, collaboration and capabilities of a firm, which,
in turn, may support innovation in small and medium enter-
prises (Nambisan, 2017).

has underlined that enhancing such socially complex ca-
pabilities (Barnett, 2007) increases a firm’s reputation,
credibility and competitiveness (Barney, 1991). Overall,
the preceding discussion indicates that digital technolo-
gies moderate the relationship between the importance
of sustainability goals and product innovation.

H3: Digital technologies positively moderate the link
between the importance that micro-businesses at-
tach to sustainability goals and product innova-
tion.

Digital technologies as an enabler of process innovation

In line with the RBV of the firm, we propose that
adopting digital technologies enables micro-businesses
with sustainability goals to develop tacit sustainability-
oriented capabilities that enable them to change the
technological and organizational aspects of their inno-
vation process. For firms that place a high importance
on sustainability goals, the adoption of digital technolo-
gies can lead to process innovations, such as smart pro-
duction manufacturing. This refers to embedding digi-
tal technologies into the production system. As a result,
digital technologies could lead to process innovations
that entail improved resource use and the reduction of
production times, with beneficial energy savings (Al-
cayaga, Wiener and Hansen, 2019). Cloud-computing,
for instance, allows businesses to reduce fixed IT costs,
enabling them to adopt a cost-effective business model,9

while the adoption of AI allows firms tomake faster and
more precise decisions, leading to cost savings (Plastino
and Purdy, 2018).

Furthermore, digital technologies can help micro-
businesses to overcome internal resource constraints
and transform their organizational and technological
processes by facilitating their integration into circular
economy models and ethical supply chains. Circular
economy models reduce the negative externalities of
production and increase production and operation effi-
ciencies (Rejeb et al., 2022). The use of digital technolo-
gies and data tracking over the life cycle of products can
support efficient resource forecasting, which, in turn, re-
duces production costs, waste, and emissions (Alcayaga,
Wiener and Hansen, 2019). Supply chains can also be-
come more efficient when micro-businesses adopt digi-
tal infrastructure technologies, such as integrated plan-
ning and production systems (Zeng et al., 2017). In sum,
the above discussion suggests that digital technologies
moderate the relationship between the importance of
sustainability goals and process innovation.

9Berman et al. (2012) state that in a survey of 572 businesses
across the globe,more than 31%of executives reported that such
internal efficiencies were the key motivation for adopting cloud
computing.

© 2024 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British Academy of
Management.
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Digital Technologies, Sustainability Goals, and Innovation 7

H4: Digital technologies positively moderate the link
between the importance that micro-businesses at-
tach to sustainability goals and process innovation.

Data and methods
Data

Our analysis uses data from the 2018 Micro-business
Britain survey. This survey aimed to develop a represen-
tative picture of micro-businesses with 1–9 employees.
The survey was conducted by telephone with the owners
or managers of UK firms between February and May
2018, based on a commercially sourced sampling frame.
It achieved a response rate of 9.3%. The survey covered
6254 UK micro-businesses established for more than 3
years.10 Given missing observations for some relevant
variables, our final sample consists of 4649 firms inmost
models. The survey asked about innovation and digital
adoption as well as about key business characteristics,
including having a sustainability objective. Appendix 1
provides a detailed profile of our data.

Dependent variables: Product and process innovation

Our dependent variables are two measures of innova-
tion derived from questions asking firms if they had un-
dertaken two forms of innovation over the past 3 years:
product innovation and process innovation. The inno-
vation measures are binary variables that take the value
of 1 if the respondent answered ‘yes’ to adopting the in-
novation, and 0 otherwise. The measure of product in-
novation is based on a survey question that asked firms
whether they had ‘introduced a new or significantly im-
proved product or service’ over the preceding 3 years.
Process innovation is derived from a similar question,
asking firms if they had ‘improved forms of organisa-
tion, business structures or processes’ over the last 3
years.

Independent variable: The importance of sustainability
goals

Our main independent variable is related to the impor-
tance that firms attach to sustainability goals. Survey re-
spondents were asked to rate, on a Likert scale of 1–5,
how important it was ‘to increase the social and envi-
ronmental benefits of the business’. Sustainability goals
were rated ‘very important’, ‘fairly important’, ‘neither
important nor unimportant’, ‘not very important’ and

10Firms were excluded if they were charities, part of the public
sector, or branches and subsidiaries of larger firms. To prevent
small sample sizes within groups, firms with five to nine employ-
ees were over-sampled, as were firms fromNorthern Ireland and
Wales. In our analysis, we use sampling weights to obtain rep-
resentative results.

‘not at all important’. We categorize firms as attaching a
high importance to sustainability goals if they regarded
these goals as ‘very important’ or ‘fairly important’. We
categorize firms as attaching a moderate or medium im-
portance to sustainability goals if they regarded these
goals as ‘neither important nor unimportant’. Finally,
we categorize firms as attaching no importance to sus-
tainability goals if they regarded the goals as ‘not very
important’ or ‘not at all important’.11 Our main inde-
pendent variable is therefore ordered, taking the value
of 0 if firms have no sustainability goal, 1 if firms have
sustainability goals of moderate importance, and 2 if
firms have sustainability goals of high importance.

In our analysis we consider the relationship between
firms’ sustainability goals at the time of the survey and
innovation in the most recent 3 years. Innovation be-
haviours may vary depending on market conditions, but
recent studies have suggested the strong persistence of
corporate objectives in family businesses, particularly
where these are still led by members of the founding
family. This reflects the more long-term aspiration of
many family-owned firms and their preference for sta-
bility rather than transformational change (Fang, Chris-
man and Holt, 2021). The vast majority of the firms in
our sample of micro-businesses are family-owned firms,
accounting for 70% of the sample, with 82% still be-
ing led by the founder; this suggests the likely stabil-
ity of firms’ sustainability objectives. Such persistence
in corporate objectives is also in line with the litera-
ture on organizational inertia, which argues that busi-
nesses are frequently subject to inertial forces, often re-
lated to rigidities in managerial cognition (Buyl, Boone
and Matthyssens, 2011).

Moderating variables: Digital technologies

We investigate whether the adoption of digital tech-
nologies moderates the relationship between the im-
portance attached to sustainability goals and innovat-
ing. The survey asks firms whether they use each of
seven digital technologies, to create a series of binary
variables: Customer relationship management (CRM)
systems, E-commerce, Web-based accounting soft-
ware, Computer-aided design software, Cloud-based

11This strategy, which results in three levels of importance of
sustainability goals, is based on findings from unreported re-
gressions using the full Likert scale; these regressions consis-
tently showed that firms that regard sustainability goals as ‘very
important’ or ‘fairly important’ are not significantly different
from each other, and those that regard it as ‘not very impor-
tant’ and ‘not at all important’ are also not significantly differ-
ent from each other. Firms in the middle are distinct, however,
and warrant a separate category. We prefer this parametrization
because it captures the variation in the relationship between sus-
tainability importance and innovation, while being less complex
than a model incorporating all five categories.

© 2024 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British Academy of
Management.
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8 H. Jibril et al.

computing, Artificial intelligence, and Machine learn-
ing. CRM systems analyse data about customers’ his-
tory to improve customer relationships. E-commerce in-
volves transactions through the company website. Web-
based accounting is an accounting software that en-
ables users to access accounting information from any
internet-enabled device. Computer-aided design soft-
ware enables the creation, modification or optimization
of a design. Cloud-based computing involves using re-
mote servers over the internet, available to many users,
to store and process data. Artificial intelligence is the
simulation of human intelligence bymachines.Machine
learning enables computers to learn with data, by pro-
gressively improving performance of a specific task. To
investigate themoderating role of these technologies, we
test whether the effect of the importance of sustainabil-
ity goals on innovation differs for firms that adopt new
technology relative to those that do not.

Control variables

We control for standard determinants of innovation.We
include the size of the firm in terms of employment,
because greater internal capabilities confer innovation
benefits (Acs and Audretsch, 1988). We also control for
the educational qualification of the business leader, as
this can enhance absorptive capacity and hence innova-
tion (Gray, 2006). Younger firms may be more likely to
innovate (Huergo and Jaumandreu, 2004), so we con-
trol for the age of the firm. Involvement of the firm’s
original founder also influences innovation (Block et al.,
2011; Lee, Kim and Bae, 2020), as do firm exports (Gan-
otakis and Love, 2011; Higón and Driffield, 2011), and
having home-based business premises (Reuschke and
Domecka, 2018). We also control for formal business
planning, which has been positively linked to innova-
tion (Lee et al., 2009). Mina et al. (2013) find that in-
novation influences the likelihood that firms seek and
obtain external finance, so we control for firms’ use of
external sources of finance. In addition, external link-
ages (Rothwell and Dodgson, 1991), external network-
ing (Love and Roper, 2009), and external collaboration
for innovation (Laursen and Salter, 2006) increase the
likelihood of innovating. We also include business ob-
jectives of the firm other than sustainability, the per-
sonal ambitions of the business leader, and the adoption
of human resource (HR) management practices, as all
of these factors are likely to influence firms’ sustainabil-
ity objectives. Finally, we include sector dummy vari-
ables to account for sectoral differences in the propen-
sity to innovate. The list of all variables used in the anal-
ysis and a detailed description of how they aremeasured
is provided in Appendix 2 (Table A), as are descriptive
statistics (Table B) and correlation coefficients (Tables C
and D).

Empirical approach

As discussed in the section ‘Moderating variables: Dig-
ital technologies’, our dependent variables are binary
variables that indicate a firm’s adoption of product or
process innovation. Our model of choice here is there-
fore the probit model, which is appropriate in the case
of binary response models (Wooldridge, 2010).12 We
use a recursive bivariate probit model to estimate the
relationship between the importance of sustainability
goals and the probability of innovation. The bivari-
ate probit model is commonly used when there is rea-
son to believe that an independent variable is endoge-
nous to a binary dependent variable (Monfardini and
Radice, 2008). The model forms part of the group of
discrete-choice endogenous variable models (Heckman,
1978). The model jointly estimates two equations – the
reduced-form equation for the endogenous regressor
and the structural-form equation for the binary out-
come of interest – thus:

y∗
1i = β1x1i + μ1i, (1)

y∗
2i = β1x2i + μ2i = δ1y1i + δ2v1i + μ2i, (2)

where y∗
1i and y

∗
2i are unobserved latent variables relat-

ing to the discrete observed variables; x1i and v1i are vec-
tors of independent variables; and the error terms μ1i,
μ2i have a bivariate normal distribution with zeromean,
unit variance and correlation coefficient ρ.

The dependent variable (innovation) is binary, and
the potentially endogenous independent variable (im-
portance of sustainability goals) is ordered, taking the
values of 0, 1 and 2. We therefore estimate the bivari-
ate model using conditional mixed process modelling
(Roodman, 2011), which allows us to specify a probit
model in the structural equation for innovation and an
ordered probit model in the reduced-form equation for
the importance of sustainability goals.

The joint estimation of these two equations can be
avoided if the regressor is exogenous (Monfardini and
Radice, 2008), in which case the model would reduce to
two independentmodels (Greene, 2002). Therefore, test-
ing for exogeneity in this model is important and can be
achieved through estimating the correlation coefficient,
ρ, between the error terms μ1i, μ2i (Monfardini and
Radice, 2008). This test involves testing the null hypoth-
esis that ρ = 0 against the alternative hypothesis that ρ �=
0. Under the null, the regressor of interest, y1i, is exoge-
nous, and the model consists of independent equations
that can be estimated separately (Greene, 2002). Under

12For robustness, we check our results using a linear probability
model (LPM) that can also provide a good approximation of
the average effects of our independent variables and offers ease
of interpretation (Wooldridge, 2010) (see Appendix).

© 2024 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British Academy of
Management.
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Digital Technologies, Sustainability Goals, and Innovation 9

the alternative hypothesis, the regressor is endogenous,
and joint estimation of the bivariate model is required
to achieve consistent estimates of the parameters in the
structural equation.13 The empirical model we estimate
is:

SGi = β1Controlsi + β2xi + β2zi + μ1i, (4)

Innovationji = δ1SGi + δ2Controlsi

+δ3Technologiesi + μ2i, j = (1, 2) , (5)

where SGi is an ordered variable equal to 0 if the
firm attaches no importance to sustainability goals, 1
if the firm attaches medium importance to sustainabil-
ity goals, and 2 if the firm attaches high importance to
sustainability goals. Controlsi is a vector of individual
and firm-specific control variables and sector dummies.
zi is a vector of additional variables used to identity
firms’ sustainability goals. These variables are the num-
ber of other business objectives of the firm (other than
sustainability objectives), the number of personal am-
bitions of the business leader, and the breadth of HR
practices adopted in the firm (as discussed above and
detailed in the Appendix).14 Innovationji,j = (1,2) is a
binary variable equal to one if a firm undertook prod-
uct or process innovation; we estimate separate mod-
els for each type of innovation. Technologiesi is a vec-
tor of binary variables equal to 1 if a firm has adopted
each of the seven technologies (discussed above) and 0
otherwise.
In addition to the effects of SGi on product and pro-

cess innovation, we are also interested in the moderat-
ing effect of digital technologies, that is, how the effect
of SGi varies with the adoption of each of the seven
Technologiesi. To do this, we divide firms with different
levels of importance of sustainability goals into those
that use digital technology and those that do not. We
then examine differences in their propensity to inno-
vate, and we use a chi-square test of equality between
their marginal effects to test the statistical significance
of these differences. Given that we have seven digital

13Unlike in ordinary least squares, the simultaneity in the model
does not matter for the maximum likelihood estimation of the
recursive bivariate model, because the endogenous nature of y1i
can be ignored in formulating the log-likelihood function. See
Greene (2002) for the mathematical derivation of this result.
14Theoretically, identification in the bivariate probit model does
not require the availability of additional instruments, and the
same regressors can appear in both the structural and the
reduced-form equation as long as they are sufficiently vari-
able (Wilde, 2000; Monfardini and Radice, 2008). Here, we fol-
low best practice and include these additional variables in the
reduced-form equation; we believe them to be more strongly
correlated with having a sustainability goal than with innovat-
ing.

technologies, we examine the moderating effect of each
technology separately:

SGi = β1Controlsi + β2xi + β2zi + μ1i, (6)

Innovation ji = δ1SGi,highwith tech

+δ2SGi,highwithout tech + δ3SGi,moderate with tech

+δ4SGi,moderate,without tech + δ5SGi,None,with tech

+δ6Controlsi + δ7Technologiesi + μ2i, j = (1, 2) ,

(7)

where SGi,high with tech captures firms that attach a
high importance to sustainability goals and that have
adopted a specific technology, and SGi, high without tech

refers to firms that attach a high importance to sustain-
ability goals but have not adopted the technology.
SGi, moderate, with tech and SGi, moderate without tech are anal-

ogously defined. SGi, None, with tech captures firms that at-
tach no importance to sustainability goals but have
adopted a specific technology. The base category,
against which all firms are compared, is the group
of firms that attach no importance to sustainability
objectives and that have not adopted the technology.
Our chi-square tests examine whether there is a statis-
tically significant difference between the marginal ef-
fects of SGi,high with tech and SGi, high without tech, and be-
tween the marginal effects of SGi, medium with tech and
SGi, medium without tech.

Results
The importance of sustainability goals and the
probability of innovation

Table 1 shows the estimated marginal effects of the im-
portance of sustainability goals on product and process
innovation.15 The marginal effects are estimated at vari-
able means and represent the effect for the ‘average’ firm
in the sample. The first two columns of Table 1 show the
marginal effects from the structural and reduced-form
equations for product innovation; the last two columns
show the same for process innovation. Exogeneity tests
for each model are reported at the bottom of the table;
in all cases, we reject the null hypothesis that ρ = 0,
indicating that the importance of sustainability goals is

15Estimating marginal effects from the bivariate model is fairly
involved – the effects of variables that occur in both the reduced-
form and the structural equation consist of their direct effect on
innovation as well as their indirect effect through sustainability
goals. The effect of sustainability goals on innovation is the dif-
ference in the probability of innovating with and without a sus-
tainability goal, given the regressors in both the reduced-form
and the structural equation. See Greene (2002) for a mathemat-
ical exposition of the marginal effects. Their interpretation is,
however, straightforward.

© 2024 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British Academy of
Management.
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10 H. Jibril et al.

Table 1. Average marginal effects of sustainability objectives on the probability of innovating

(1) (2) (3) (4)
Product innovation
structural model

Product innovation
reduced form

Process innovation
structural model

Process innovation
reduced formVariables

High importance of sustainability
goals

0.113*** 0.201***
(0.031) (0.025)

Medium importance of
sustainability goals

0.053** 0.102***
(0.021) (0.016)

Degree 0.039*** 0.005 0.002 0.005
(0.014) (0.014) (0.013) (0.014)

Employment 0.006* 0.004 0.007*** 0.004
(0.003) (0.003) (0.003) (0.003)

Business age −0.002*** 0.001* −0.001** 0.001*
(0.000) (0.000) (0.000) (0.000)

Home-based −0.011 −0.036*** −0.042*** −0.033**
(0.014) (0.013) (0.013) (0.013)

Founder-managed 0.016 −0.003 −0.046*** −0.004
(0.019) (0.019) (0.017) (0.018)

Business plan 0.021 0.025 0.027** 0.024
(0.015) (0.016) (0.013) (0.015)

Exporter 0.057*** 0.001 −0.022* −0.001
(0.014) (0.014) (0.013) (0.014)

External finance 0.052*** 0.030** 0.023* 0.029**
(0.014) (0.014) (0.013) (0.014)

Advice breadth 0.006 −0.000 0.028*** 0.000
(0.007) (0.008) (0.007) (0.008)

Network breadth 0.013 −0.019* 0.014 −0.019*
(0.010) (0.010) (0.010) (0.010)

Collaboration breadth 0.114*** 0.016** 0.071*** 0.016**
(0.008) (0.007) (0.005) (0.007)

CRM system 0.061*** 0.050***
(0.018) (0.015)

E-commerce 0.040*** −0.006
(0.014) (0.013)

Web-based accounting 0.015 0.051***
(0.014) (0.013)

Computer-aided design 0.007 −0.016
(0.016) (0.014)

Cloud-based computing 0.024* 0.038***
(0.015) (0.013)

Artificial intelligence 0.100*** 0.002
(0.038) (0.034)

Machine learning −0.004 0.001
(0.024) (0.021)

Primary sector −0.144*** 0.033 −0.050 0.036
(0.038) (0.036) (0.035) (0.036)

Manufacturing −0.027 −0.017 0.005 −0.013
(0.029) (0.030) (0.027) (0.030)

Construction −0.121*** −0.030 −0.017 −0.029
(0.030) (0.030) (0.028) (0.029)

Retail and wholesale −0.020 −0.019 −0.031 −0.017
(0.026) (0.027) (0.024) (0.027)

Transport, accommodation, food −0.099*** 0.074** −0.065** 0.077**
(0.029) (0.031) (0.028) (0.031)

Information, finance, real estate −0.121*** −0.107*** 0.019 −0.106***
(0.029) (0.028) (0.026) (0.028)

Professional, scientific services −0.135*** −0.051* −0.030 −0.052*
(0.028) (0.027) (0.026) (0.027)

Administrative services −0.115*** −0.085*** −0.020 −0.087***
(0.031) (0.031) (0.029) (0.030)

Other business objectives breadth 0.109*** 0.109***
(0.007) (0.007)

© 2024 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British Academy of
Management.
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Digital Technologies, Sustainability Goals, and Innovation 11

Table 1. (Continued)

(1) (2) (3) (4)
Product innovation
structural model

Product innovation
reduced form

Process innovation
structural model

Process innovation
reduced formVariables

Personal ambitions breadth 0.028*** 0.028***
(0.004) (0.004)

HR practices breadth 0.037*** 0.038***
(0.004) (0.004)

ρ −0.11* −0.29***
p-value 0.041 0.000
χ2 test 7.29*** 23.70***
Prob > χ2 0.007 0.000
Observations 4649 4649 4649 4649

Notes: Standard errors in parentheses.
∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1.

endogenous in these models and that a bivariate model
is needed to provide consistent estimates of the coeffi-
cients of sustainability goals.16

Product innovation

Column 1 of Table 1 shows that, relative to firms that
attach no importance to sustainability goals, those that
attach high importance to sustainability goals are 11.3
percentage points more likely to innovate. Attaching
moderate importance to sustainability goals is associ-
ated with a 5.3 percentage point increase in the prob-
ability of product innovation. The difference between
these two marginal effects is statistically significant (chi-
square = 7.74, p = 0.006). This result suggests that
the likelihood of engaging in product innovation in-
creases with the level of importance attached to sus-
tainability goals, and firms with the strongest sustain-
ability goals are twice as likely to engage in prod-
uct innovation as those with moderate sustainability
goals.
For the main effects of digital technologies, Column

1 of Table 1 shows that having a CRM system is as-
sociated with 6.1 percentage point increase in the like-
lihood of engaging in product innovation. The effect
is 4.0 percentage points for E-commerce, 2.4 percent-
age points for Cloud-based computing (although only
marginally significant), and 10.0 percentage points for
Artificial intelligence. By contrast, Web-based account-
ing, Computer-aided design andMachine learning have

16We check the robustness of our models to using univariate
probitmodels; all our results remain qualitatively similar, in that
firms with high importance attached to sustainability goals are
more likely to engage in both product and process innovation
relative to those with moderate importance attached to sustain-
ability goals. The marginal effects are smaller than those from
the bivariate models. We also find that the digital technologies
that are important for product and process innovation remain
consistent across the bivariate and univariate models.

no statistically significant impact on the probability of
product innovation.

Process innovation

Column 3 of Table 1 shows that, relative to firms that
attach no importance to sustainability goals, firms that
attach high importance to these goals are 20.1 percent-
age points more likely to engage in process innovation.
The effect is 10.2 percentage points for firms that at-
tach moderate importance to sustainability goals. As
with process innovation, the effect for those with high
sustainability importance is about double that of those
withmoderate sustainability importance. The difference
between the two is statistically significant (chi-square =
23.70, p = 0.000).

As with product innovation, CRM systems and
Cloud-based computing are important, increasing the
likelihood of engaging in process innovation by 5 per-
centage points and 3.8 percentage points, respectively.
Unlike for product innovation, however, Web-based ac-
counting is important for process innovation; it is asso-
ciated with a 5.1 percentage point increase in the prob-
ability of process innovation.

Overall, we find that for micro-businesses, the like-
lihood of engaging in product and process innovation
increases with the importance attached to sustainability
goals: firms attaching high importance to sustainability
goals are twice as likely to innovate as those attaching
moderate importance to these goals; the latter are
themselves significantly more likely to innovate than
those attaching no importance to sustainability goals.
These results provide strong and consistent support for
H1 and H2.

It is interesting to note the difference in the strength
of the relationship between sustainability goals and
the two forms of innovation. The marginal effects
of both high and moderate importance of sustain-
ability goals are stronger for process innovation (20.1

© 2024 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British Academy of
Management.
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12 H. Jibril et al.

Table 2. Moderating role of technologies on the impact of sustainability importance on product innovation

Variables CRM E-Commerce WBA CAD CBC AI ML

High importance with tech 0.151*** 0.125*** 0.111*** 0.115*** 0.119*** 0.145*** 0.077*
(0.037) (0.034) (0.034) (0.035) (0.034) (0.055) (0.041)

High importance without tech 0.103*** 0.109*** 0.104*** 0.101*** 0.115*** 0.106*** 0.106***
(0.032) (0.032) (0.033) (0.032) (0.033) (0.031) (0.031)

Medium importance with tech 0.132*** 0.119*** 0.069** 0.042 0.088*** 0.216*** 0.069
(0.035) (0.030) (0.028) (0.032) (0.028) (0.071) (0.047)

Medium importance without tech 0.041* 0.034 0.042 0.053** 0.042 0.048** 0.049**
(0.024) (0.025) (0.027) (0.024) (0.027) (0.022) (0.023)

Not important with tech 0.058* 0.040 0.014 0.009 0.036 0.219*** 0.052
(0.035) (0.029) (0.027) (0.032) (0.027) (0.080) (0.057)

Observations 4673 4673 4673 4673 4673 4673 4673
χ2 test (High importance) 3.925 0.637 0.120 0.442 0.039 0.676 0.941
Prob > chi2 0.047 0.425 0.729 0.506 0.842 0.411 0.332
χ2 test 2 (Medium importance) 7.433 9.436 1.040 0.137 2.989 5.677 0.191
Prob > chi2 0.006 0.002 0.308 0.712 0.083 0.017 0.662

Notes: χ2 test (High importance) is a chi-square test of equality between the marginal effects ‘High importance with tech’ and ‘High importance
without tech’.χ2 test 2 (Medium importance) is a chi-square test of equality between themarginal effects ‘Medium importancewith tech’and ‘Medium
importancewithout tech’. Standard errors in parentheses. CRM isCustomerRelationshipManagement; E-Commerce is ElectronicCommerce;WBA
is Web-based Accounting; CAD is Computer-aided Design; CBC is Cloud-based Computing; AI is Artificial Intelligence; ML is Machine Learning.
∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1. Covariates omitted for brevity.

percentage points and 10.2 percentage points) than for
product innovation (11.3 percentage points and 5.3 per-
centage points). The stronger relationship with pro-
cess innovation suggests that sustainability objectives
are more strongly associated with continuous improve-
ments in how a product or service is produced, which
may lead to production efficiencies. While firms with
strong sustainability objectives are still more likely to en-
gage in product innovation, the relationship is weaker
than for process innovation, and the focus of prod-
uct innovation appears to be on product modifica-
tions or the introduction of new varieties of a prod-
uct, rather than on pioneering the introduction of a
new product or service. This may reflect, in part, the re-
source constraints of micro-businesses, which may limit
the extent to which they can introduce radical innova-
tions; instead, these businesses appear to be more likely
to translate their sustainability objectives into improv-
ing their production processes and modifying existing
products.
Some control variables prove important in both the

reduced-form equations (Column 2 and Column 4) and
the structural equations (Column 1 and Column 3),
helping to provide interesting insights into how indi-
vidual and firm characteristics influence sustainability
goals and innovation. Home-based businesses are less
likely to regard sustainability objectives as highly impor-
tant and are less likely to engage in product innovation.
By contrast, firms with access to external finance and
those with a wide breadth of external collaboration are
more likely to attach high importance to sustainability
objectives and are more likely to engage in both product
and process innovation.17

Digital technology as an enabler of innovation

Tables 2 and 3 explore the role of digital technologies
in moderating the effect of sustainability goals on prod-
uct and process innovation. Here, we are interested in
whether the innovation effects of having sustainability
goals of high or medium importance are amplified by
adopting specific digital technologies.

Moderating role of digital technologies for product
innovation

Table 2 shows the moderating effects of digital tech-
nologies for product innovation. As would be ex-
pected, statistically significant moderating effects oc-
cur for technologies that have a significant main ef-
fect on product innovation, that is, CRM, E-commerce,
Cloud-based computing and Artificial intelligence
(Table 1). However, the extent to which these technolo-
gies are important depends on whether the firm at-
taches high or moderate importance to sustainability
goals.

Among firms that attach high importance to sustain-
ability goals, those that adopt CRM have a higher
probability of engaging in product innovation. Here,
CRM-adopters are 15.1 percentage points more likely

17Although out of the scope of this study, in unreported re-
gressions we checked the effects of sustainability importance on
the degree of product innovation novelty. We found that both
high and moderate levels of sustainability importance are more
important for new-to-the-firm innovation than for new-to-the-
market innovation.

© 2024 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British Academy of
Management.
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Digital Technologies, Sustainability Goals, and Innovation 13

Table 3. Moderating role of technologies on the impact of sustainability importance on process innovation

Variables CRM E-Commerce WBA CAD CBC AI ML

High importance with tech 0.258*** 0.186*** 0.243*** 0.187*** 0.218*** 0.201*** 0.209***
(0.031) (0.030) (0.030) (0.030) (0.030) (0.050) (0.035)

High importance without tech 0.187*** 0.193*** 0.211*** 0.189*** 0.184*** 0.200*** 0.199***
(0.028) (0.028) (0.029) (0.028) (0.029) (0.027) (0.027)

Medium importance with tech 0.140*** 0.116*** 0.179*** 0.083*** 0.150*** 0.099 0.089**
(0.030) (0.028) (0.025) (0.029) (0.026) (0.063) (0.042)

Medium importance without tech 0.111*** 0.102*** 0.109*** 0.111*** 0.082*** 0.116*** 0.118***
(0.022) (0.023) (0.026) (0.022) (0.026) (0.020) (0.021)

Not important with tech 0.011 −0.036 0.065** -0.052* 0.002 0.034 0.010
(0.030) (0.028) (0.026) (0.031) (0.025) (0.078) (0.053)

Observations 4673 4673 4673 4673 4673 4673 4673
χ2 test (High importance) 11.69 0.175 3.256 0.00317 3.721 0.000 0.137
Prob > chi2 0.000 0.676 0.0712 0.955 0.0537 0.987 0.711
χ2 test 2 (Medium importance) 1.085 0.331 8.913 1.103 8.285 0.0759 0.517
Prob > chi2 0.298 0.565 0.003 0.294 0.004 0.783 0.472

Notes: χ2 test (High importance) is a chi-square test of equality between the marginal effects ‘High importance with tech’ and ‘High importance
without tech’.χ2 test 2 (Medium importance) is a chi-square test of equality between themarginal effects ‘Medium importancewith tech’and ‘Medium
importancewithout tech’. Standard errors in parentheses. CRM isCustomerRelationshipManagement; E-Commerce is ElectronicCommerce;WBA
is Web-based Accounting; CAD is Computer-aided Design; CBC is Cloud-based Computing; AI is Artificial Intelligence; ML is Machine Learning.
∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1. Covariates omitted for brevity.

to be product innovators, as compared with 10.3 per-
centage points for non-adopters. This difference is sta-
tistically significant (lower panels of Table 2). For
all other technologies, firms attaching a high impor-
tance to sustainability goals maintain a similar likeli-
hood of product innovation irrespective of technology
adoption.
The moderating effects of digital technologies are

much stronger among firms that attachmoderate impor-
tance to sustainability goals; these firms appear to re-
quire digital technologies in order to maximize the like-
lihood of engaging in product innovation. Among firms
with moderate sustainability goals, those that adopt
CRM are about three times more likely to engage in
product innovation relative to non-adopters (13.2 per-
centage points relative to 4.1 percentage points), those
that adopt E-commerce are about four times more likely
to engage in product innovation relative to non-adopters
(12 percentage points relative to an insignificant 3.4
percentage points), those that adopt Cloud-based com-
puting are twice as likely to engage in product inno-
vation relative to non-adopters (8.8 percentage points
relative to an insignificant 4.2 percentage points), and
those that adopt Artificial intelligence are more than
four times more likely to engage in product innovation
relative to non-adopters (21.6 percentage points rela-
tive to 4.8 percentage points). All of these differences
are statistically significant (lower panes of Table 2).
Figure 1 provides a graphical representation of the
moderating role of these four digital technologies for
product innovation, showing marginal effects with 95%
confidence intervals. These results provide support for
Hypothesis 3.

Moderating role of digital technologies for process
innovation

Table 3 shows the moderating effects of digital tech-
nologies for process innovation. As with product
innovation, significant moderating effects occur for
technologies with a significant main effect on process
innovation, that is, CRM, Cloud-based computing and
Web-based accounting (Table 1), andmoderating effects
vary by the degree of importance of sustainability goals.

Among firms with a high importance of sustainabil-
ity goals, those that adopt CRM are more likely to en-
gage in process innovation relative to non-adopters (26
percentage points relative to 18.7 percentage points);
this difference is statistically significant (lower panes of
Table 3). As with product innovation, only CRM mod-
erates this relationship for firms with a highly impor-
tant sustainability goal; other digital technologies have
no significant moderating effect.

We continue to find stronger moderating effects for
firms with a moderate importance attached to sustain-
ability goals. Here, firms that adoptWeb-based account-
ing are more likely to engage in process innovation rel-
ative to non-adopters (18 percentage points relative to
11 percentage points) and those that adopt Cloud-based
computing are almost twice as likely to engage in pro-
cess innovation relative to non-adopters (15 percentage
points relative to 8.2 percentage points). These differ-
ences are statistically significant. CRM does not moder-
ate the effect for those with moderately important sus-
tainability goals. Figure 2 shows a graphical represen-
tation of these effects. These results are in line with
H4.

© 2024 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British Academy of
Management.

 14678551, 0, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1111/1467-8551.12821 by U

niversity O
f L

eeds T
he B

rotherton L
ibrary, W

iley O
nline L

ibrary on [09/04/2024]. See the T
erm

s and C
onditions (https://onlinelibrary.w

iley.com
/term

s-and-conditions) on W
iley O

nline L
ibrary for rules of use; O

A
 articles are governed by the applicable C

reative C
om

m
ons L

icense



14 H. Jibril et al.

Figure 1.Moderating role of digital technologies on the impact of sustainability importance on product innovation
Notes: Marginal effects with 95% confidence intervals. The base category is the group of firms that attach no importance to sustainability goals and that
do not adopt the technology.
[Colour figure can be viewed at wileyonlinelibrary.com]

Discussion and conclusions

This study makes two key contributions. First, we pro-
vide evidence suggesting that, for established micro-
businesses, the likelihood of engaging in product or
process innovation increases with the importance that
these businesses attach to sustainability goals. Micro-
businesses that regard sustainability goals as highly im-
portant are more likely to innovate than those that
regard these goals as moderately important; the lat-
ter group of firms are themselves more likely to in-
novate than those that regard sustainability goals as
unimportant. These findings are consistent with studies
on sustainable entrepreneurship that underline the im-
portance of sustainability for innovation (Gast, Gun-
dolf and Cesinger, 2017). Prior studies also point out
that such green ventures either create new markets
for green products or services (York and Venkatara-
man, 2010) or introduce eco-innovations to niche mar-
kets (Hansen and Schaltegger, 2013). We contribute to
this literature by emphasizing that sustainability-driven
innovation is not the sole preserve of sustainability-
oriented start-ups but can also occur where estab-
lished firms have strong or even moderate sustainability
goals.

Second, we find that digital adoption positively mod-
erates the link between sustainability goals and inno-
vation, although the moderating effect depends on the
degree of importance attached to sustainability goals.
Specifically, firms that perceive sustainability goals as
moderately important are more likely to introduce a
product innovation if they also adopt CRM systems,
Cloud-based computing, E-commerce, or Artificial in-
telligence. This group of firms is also more likely to un-
dertake process innovations if they also adopt CRM
systems, Cloud-based computing, or Web-based ac-
counting. By contrast, for firms that attach high impor-
tance to sustainability goals, only CRM matters in en-
abling product and process innovation; this group of
firms remains highly likely to innovate irrespective of
adopting other digital technologies. These results sug-
gest that digital technology adoption plays an impor-
tant role in compensating for less emphasis on sustain-
ability goals among firms that regard the goals as mod-
erately important. For instance, Web-based accounting
or Cloud-based computing may help by reducing the
costs or increasing the efficiency of firms’ innovation
activities (Gagnon, 2012), especially where the pursuit
of sustainability objectives is not very strong. On the
other hand, CRM software may serve to increase firms’

© 2024 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British Academy of
Management.
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Digital Technologies, Sustainability Goals, and Innovation 15

Figure 2.Moderating role of digital technologies on the impact of sustainability importance on process innovation
Notes: Marginal effects with 95% confidence intervals. The base category is the group of firms that attach no importance to sustainability goals and that
do not adopt the technology.
[Colour figure can be viewed at wileyonlinelibrary.com]

ability to capture knowledge from their customers,
which can shape innovation activity and help them to
achieve their sustainability goals; this appears impor-
tant for firms with high and moderate emphasis on sus-
tainability goals.
In more conceptual terms, our results suggest the in-

terplay between individual and firm-level goals, inno-
vation outcomes and digital technologies. Digital tech-
nologies may support goal formation by enhancing
firms’ ability to capture external insights and by enrich-
ing firms’ knowledge base (Zhou et al., 2023). Goal de-
livery may also be eased by digitally enhanced innova-
tion capabilities. This suggests the importance of future
conceptual development that recognizes the role of dig-
ital technologies (and access to such technologies) in
both goal setting and achievement.
Our findings on the role of digital technologies as

an enabler of innovation, for micro-businesses that
prioritize sustainability goals, echo the findings of
recent reviews (Ejsmont, Gladysz and Kluczek, 2020;
Sharma, Jabbour and Jabbour, 2021; Vrchota et al.,
2020) which have emphasized the positive links between
digitalization and firms’ adoption and implementation
of sustainable business models. This conclusion is re-
flected in discussions of the UK’s objective to achieve

net zero carbon emissions by 2050, with Corfe (2020)
identifying three main mechanisms through which dig-
ital technologies can positively contribute to reducing
carbon emissions: (1) better environmental information
and amelioration, which may guide better business
and purchasing decisions; (2) reduced environmental
impact of transportation through autonomous vehicles
and road management systems; and (3) decarbonizing
industry through logistics and energy-efficient cloud-
based computing. Our own results suggest that digital
adoption may have benefits of the type suggested by
Corfe (2020) in the relatively short-term (2–3 years), but
that the innovation benefits of digital technologies are
stronger where firms’ sustainability objectives are mod-
erate. As Ghobakhloo (2020) suggests, wider societal
benefits may take longer to emerge.

Our results contribute to policy debates on transi-
tioning to a sustainable economy (Horbach, Rammer
and Rennings, 2012; Jaffe, Newell and Stavins, 2002;
Kesidou and Wu, 2020). Whilst prior literature points
out that government policy is crucial in solving mar-
ket failures associated with investments in natural or
social capital (Kesidou and Demirel, 2012; Porter and
van der Linde, 1995), it typically focuses on single poli-
cies (e.g. environmental policies are employed to solve

© 2024 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British Academy of
Management.
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16 H. Jibril et al.

market failures associated with pollution). However, a
single policy instrument might not be enough to en-
able micro-businesses to turn sustainability goals into
innovation. Instead, government policy could pursue a
strategy of policy mix (Edmondson, Kern and Rogge,
2019), by fostering not only sustainability-oriented poli-
cies but also policies that induce digital adoption by
firms or even coordinate infrastructure investments by
[digital] cities. In doing this, our results suggest that such
digital adoption interventions may be more useful for
firms with relatively weak sustainability goals, suggest-
ing scope for the targeting of such policies.
In more managerial terms, our results suggest the

positive links between firms’ sustainability goals,
digital technologies and business innovation in micro-
businesses, emphasizing the enabling effects of digital
adoption. Promoting an awareness of the delivery
benefits of digital technologies may encourage firms to
embrace more ambitious sustainability goals, poten-
tially supporting wider aspirations towards net zero.
The enabling benefits of digital technologies need to be
balanced, however, against potential negatives related
to cyber-crime, data misuse, and the violation of digital
property rights (Kim et al., 2011; Pirkkalainen and
Salo, 2016). The increasing use of big data and AI
have also been linked to issues with cognitive overload
(Merendino et al., 2018), and to algorithmic biases
related to gender and diversity (Draude et al., 2020). In
the specific context of micro-businesses, where manage-
rial resources are limited, firms’ ability to capitalize on
the advantages of digital technologies, and to counter
the potential negatives, may be more limited than in
larger firms. This may shift the balance of benefits and
costs away from adoption in micro-businesses, and
suggests the value in future research of exploring the
extent to which negative effects may offset the positive
influences of digitization in smaller firms.
Our study has a number of limitations. First, the

cross-sectional nature of the Micro-business Britain
data curbs our ability to identify cause-and-effect rela-
tionships. We do, however, account for aspects of en-
dogeneity by using a recursive bivariate model. Second,
whilst, as here, the potential benefits of digitalization for
certain groups of firms have beenwidely stressed, less at-
tention has been paid to its more negative implications
(Gensch, Prakash and Hilbert, 2017). Third, while our
study suggests the potential value to micro-businesses
of sustainability goals, innovation and digital adoption,
the wider sustainability effects of increasing digitization
may also be significant. One recent study suggested, for
example, that by 2040, data centres may account for a
third of Denmark’s 2017 national electricity consump-
tion (Petrovic et al., 2020). Another study estimated
that in 2018, video downloads generated around 1%
of global emissions, equivalent to that of Spain, while
information and communications technology itself ac-

counted for 4% of global emissions, more than civil avi-
ation (Efoui-Hess, 2019). Future studies could usefully
look at the effects of digitization beyond the firm by, for
example, accounting for Scope 3 emissions.18
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