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‘While most firms do not grow, a small number of firms grow and enhance their equity and
debt capital intensity. Researchers, managers and policymakers question the role that
digital technologies play in propelling firm growth and resource mobilization. Using a
longitudinal dataset from emerging industries in the United Kingdom during 2010-2019,
we distinguish three types of firms and examine their growth and resource mobilization.
First, we find that digitally advanced firms grow faster and enhance equity capital inten-
sity while reducing debt capital intensity. Second, we find that the relationship between
digitally advanced firms and firm growth is mediated by equity capital intensity. Third,
firm size positively moderates the effect of digitally advanced firms on firm growth. Firm
age does not moderate this relationship. Other firm-level characteristics, such as num-
ber of digital tools, firm productivity, accelerator experience and stage of growth, may
either impede or facilitate a firm’s growth and resource mobilization. This study helps
policymakers and firm managers in emerging industries better understand the role of
digitalization and resources in firm growth.

Introduction

Recently, the disruptions to business during the
COVID-19 pandemic further highlighted the im-
portance of digitalization for firm growth, cost
efficiency, innovation and resilience (Bjorkdahl,
2020). It became urgent for firms to invest in digital
technologies and to enter digital markets for future
innovation and growth. This urgency prompted fi-
nancial (Vismara, 2022), technological, economic
and institutional changes, termed the ‘new nor-
mal’. Industries, societies and entrepreneurs are
not reverting to the previously less digital world
(Ahlstrom et al., 2020).

The broad impact of digital technologies on
businesses and commerce is unprecedented in
scale. The Digitally Driven report (Digitally
Driven, 2021), based on a survey of over 5000
small and medium enterprise (SME) leaders across
30 European countries during 2020, showed that

while 90% of businesses reported negative impacts
from the pandemic, those that integrated digital
technologies into their operations and adopted
various digital business tools continued mobiliz-
ing resources, mitigating the negative effects of the
pandemic. Put simply, sales and jobs were saved
in the most digitally advanced businesses that
demonstrated greater resilience and rapid growth
(Digitally Driven, 2021).

Thus, policymakers are very keen to support and
investors are keen to invest in businesses that uti-
lize digital technologies and see them as an es-
sential for their business model, innovation and
new markets entry (Kowalkowski, Kindstrom and
Gebauer, 2013). Digitally Driven (2021) uses two
criteria to distinguish between digitally advanced
versus digitally uncertain businesses. The first cri-
terion is the use of digital tools, with digitally
driven businesses utilizing on average 13 digital
tools, including robotics and artificial intelligence,
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out of 20 tools named in the report versus, on av-
erage, one digital tool for digitally uncertain busi-
nesses and anything between two and 13 digital
tools on average for digitally evolving businesses.
The second criterion is how essential digital tools
are for a business model, with all digitally ad-
vanced firms seeing the use of digital tools as es-
sential, digitally evolving firms seeing the use of
digital tools as desirable, while digitally uncertain
businesses are the opposite (digital tools not be-
ing essential or desirable). The desirability of dig-
ital tools and their incorporation into a business
model is directly linked to firm presence in digital
markets and the use of digital tools for innovation,
sales, customer engagement and data collection in
these markets.

Digitally advanced businesses outperformed
others across a range of operational and financial
metrics during 2020-2021 as they utilize ‘on aver-
age 3.3 times more digital tools than digitally un-
certain businesses’ (Digitally Driven, 2021: 9), on
average ‘2.25 times more social media and video
platforms, on average 8.7 times more customer in-
sights tools and 5-14 times more online training
platforms, business/data analytics tools and web-
site e-commerce’ (Digitally Driven, 2021: 25).

A broader adoption of digital tools and their
integration into business models is not limited
to traditional industries. It is especially relevant
in emerging industries, where firms substantially
rely on digital tools for resource attraction and
growth.

While it’s suggested that digitalization enhances
cost efficiency, connectivity, innovation, new prod-
uct development and operational efficiency, lim-
ited focus has been given to the role that the
adoption and utilization of digital tools play in
firm growth (Bjorkdahl, 2020; Coad, Daunfeldt
and Halvarsson, 2018) and resource mobilization
(Cumming, Meoli and Vismara, 2021; Fisch, Me-
oli and Vismara, 2022; Vanacker and Manigart,
2010).

Despite the extant research and progress in
our understanding of firm growth (Belitski et al.,
2023; Coad, Daunfeldt and Halvarsson, 2018), we
lack key insights into specific firm- and industry-
level factors as relevant considerations (Nason and
Wiklund, 2018) and what mechanisms moderate
this relationship. More insight into emerging in-
dustries and firm idiosyncrasies such as firm age
and firm size is also needed (Audretsch, Belitski
and Caiazza, 2021; Olleros, 1986).

Audretsch and Belitski

Drawing on the knowledge-based view (KBV)
of a firm (Grant, 1996), the objective of this pa-
per is to use the context of emerging industries to:
(a) examine the direct effect of a firm’s adoption
of digital tools in mobilizing equity and debt re-
sources and facilitating its growth; and (b) iden-
tify and measure the indirect effect (via resource
mobilization) of firm digitalization on firm growth
(Bjorkdahl, 2009, 2020).

We ask the following research question: What
are the direct and indirect effects (mediated by re-
source mobilization) of an increase in firm dig-
italization on firm growth? To address this, we
study growth in a sample of firms in emerging in-
dustries, rather than exclusively focusing on high-
growth firms in sectors like manufacturing (Bjork-
dahl, 2020). Employment and sales are the most
commonly used growth indicators within the firm
growth literature (Coad, Daunfeldt and Halvars-
son, 2018; Delmar, 2006).

Drawing on the theoretical synthesis of Bertoni,
Meoli and Vismara (2023), we make two contribu-
tions bringing together two literature strands on
firm growth and resource mobilization. First, we
distinguish firm growth from other by-products
that emerge from investment in digital technology,
such as the development of cost-efficient processes
and service operations (Kowalkowski, Kindstrom
and Gebauer, 2013), innovation, scalability and re-
silience (Bjorkdah, 2020) and resource allocation
(Dethine, Enjolras and Monticolo, 2020; Martin-
Pefia, Sanchez-Lopez and Diaz-Garrido, 2019).
Building on the KBV of a firm (Cumming, Meoli
and Vismara, 2021; Vismara, 2016), we argue that
digitally advanced firms, compared to digitally
evolving and uncertain firms, are able to increase
the rate of firm growth by increasing both equity
and debt capital intensity in a firm. We untangle
and focus on resource mobilization and digital ca-
pabilities which help to explain whether firms can
achieve higher levels of firm growth. Second, we
explain the role of two boundary conditions (firm
age and firm size) in moderating the effect between
digitally advanced firms and resource mobilization
(Bertoni et al., 2022) and firm growth. In doing
so, we provide insights into the underlying mech-
anisms and drivers of resource mobilization and
growth using the micro-level data of 5023 firms
in the United Kingdom, with 36,205 observations
during 2010—2019 (Beauhurst, 2021).

Extending the KBV of a firm (Grant, 1996;
Nason and Wiklund, 2018), we argue that the
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digital technologies and capabilities employed
by digitally advanced firms confer a competitive
advantage (Eisenhardt and Santos, 2002). We
support this hypothesis using panel data for UK
firms in emerging sectors. Our findings could offer
invaluable insights to practitioners, academics
and policymakers about the magnitude and dy-
namics of digitalization’s impact on firm growth
trajectories and resource mobilization.

This paper is structured as follows. The next
section provides an overview of the emerging in-
dustries in the United Kingdom and develops the
foundations for digitally advanced, evolving and
uncertain firms. The third section debates and de-
velops the research hypotheses. The fourth section
describes the data, main variables and model used
in the estimation. The fifth section presents the re-
sults, including robustness checks. The final sec-
tion discusses and concludes.

Digitalization in emerging industries:
Overview

Firms in emerging sectors have garnered signif-
icant attention from researchers and policymak-
ers because they are highly innovative and exhibit
rapid growth. This makes them exceptionally ap-
pealing to investors who view these firms as lu-
crative sources of profit, offering high returns on
investment. Companies in emerging sectors lead
the way in adopting digital technologies, experi-
menting with a multitude of digital tools and tech-
nologies. They introduce new products and ser-
vices that are both technologically sophisticated
and innovative, fundamentally transforming busi-
ness operations and everyday life. According to the
International Data Corporation (IDC), the over-
all investment in emerging sectors in the United
Kingdom that utilize the latest technologies is an-
ticipated to surge by 20% globally in 2023 (IDC,
2019).

Digitalization has profoundly influenced busi-
ness models, impacting firms’ capacities to inno-
vate using digital tools (Kuusisto, 2017) and mo-
bilize resources for accelerated growth (Bertoni
et al.,2022). Nambisan et al. (2017) posit that dig-
ital technologies, combined with new communica-
tion channels, have broadened the horizons for in-
novation and experimentation in ways that were
unimaginable just a decade ago. Drawing on the
theoretical framework on digitalization by Bjork-

dah (2020) and a recent classification of businesses
by Digitally Driven (2021), we distinguish between
three types of firms: digitally advanced, digitally
evolving and digitally uncertain. Given the micro-
data availability on digital tools adoption and fol-
lowing the guidelines of Digitally Driven (2021),
we apply two criteria: number of digital tools'
adopted and number of digital markets> where a
firm is present. It is vital to recognize that the sig-
nificance of digital tools in business models di-
rectly correlates with the digital markets in which
firms operate and cater for, and vice versa (Nam-
bisan et al., 2017). Firms active in multiple digital
markets are likely to regard digital tools as indis-
pensable for their operations and business models
(digitally advanced), in contrast to firms that are
not present in digital markets and, therefore, do
not view digital tools as crucial (digitally uncer-
tain). Digitally evolving businesses essentially oc-
cupy a transitional phase between these two ex-
tremes.

We develop the typology of digitally advanced
versus uncertain firms in Figure 1. This framework
can be applied across various industries and mar-
kets, as the same digital tools —such as social media
platforms or customer relationship management
systems — are universally used across diverse mar-
kets, products and services.

'Beauhurst (2021) identifies the following digital tech-
nologies used by the firms: e-commerce and business web-
site; Big Data; data analytics tools; email platforms; busi-
ness website; customer insight tools; knowledge and data
collaboration tool; digital ads; online marketplace tools
such as Google play and Apple store; video-conferencing
and digital working; digital payments; search engine op-
timization; social media and video platforms such as Pin-
terest, LinkedIn and Facebook; cloud technology; mobile
tools; Internet of Things; robotics and artificial intelli-
gence.

2Firms in emerging industries can be present in the fol-
lowing digital markets: mobile and mobility; IT and
telecom; e-commerce; e-outlets; electronic digital bank-
ing; business and IT architecture; business banking; dig-
ital healthcare; design services; electrical parts and in-
struments; hardware; public relations; online games; IT
support; website hosting; nanotechnology; semiconduc-
tors; collaboration tools and software; business analytics;
business-to-customers web; business-to-business web; on-
line publishing; research tools; medical devices; clinical
diagnostics; medical instruments; processors; mobile and
server hardware; networking; consumer electronics; other
hardware; embedded software; middleware; desktop soft-
ware; server software; SaaS; Internet platforms and other
software.
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Digitally Advanced

A:reased capability for growth

Digitally Evolving

Digitally Evolving

Number of digital markets present

Digitally Uncertain

Number of digital tools adopted to operate business

Figure 1. Firms typology by number of digital markets present and
digital tools used. Source: Modified and adapted from Digitally
Driven (2021)

Theoretical framework

Digitalization is important as it enables more in-
tegrated value chains, increases efficiency, reduces
lead times and allows for better control over oper-
ations to increase growth (Bjorkdahl, 2020). Dig-
italization has become a vital resource for firms,
with digitally advanced firms considering digi-
tal technologies and capabilities (Martin-Pefia,
Sanchez-Lépez and Diaz-Garrido, 2019; Nason
and Wiklund, 2018) their most important strategic
resource.

There are several mechanisms which enable dig-
itally advanced firms to grow rapidly and create
value, specifically in emerging markets. First, dig-
itally advanced firms enable better servitization,
providing a valuable opportunity to improve firm
business models. Digitalization transforms a firm’s
business model into a stronger digital business
model (Martin-Pefia, Sdnchez-Lopez and Diaz-
Garrido, 2019) and changes the strategic align-
ment between its business and IT strategies, secur-
ing efficiency of operations and its alignment with
the strategy for value creation (Belitski and Liver-
sage, 2019).

Second, digitally advanced firms enable faster
and more secure delivery of services and products,
improving the service orientation of a firm based
on the ability of digitally advanced firms to access,
process, store and exchange data faster. This gives

Audretsch and Belitski

firms a competitive advantage in highly compet-
itive markets (Martin-Pena, Sanchez-Lépez and
Diaz-Garrido, 2019). While digital technologies
play a key role in the provision of product-service
systems, digitally advanced firms have greater dig-
ital capabilities that enhance their ability to ac-
cess and absorb external data and information, re-
ducing transaction and managerial costs for such
operations and data analysis (Lu, Song and Yu,
2022).

Third, digitally advanced firms enable data shar-
ing within a firm and externally, especially using
the cloud technology that allows data management
within the firm and across partners, such as en-
terprise group units, suppliers, clients, competitors
and universities (Li et al., 2016). Digital technolo-
gies reduce intermediation costs (Li ef al., 2016)
when incorporated into supply chain processes, in-
creasing their efficiency (Karimi and Walter, 2015)
and creating opportunities for growth (Bjorkdahl,
2009; Porter and Heppelmann, 2014).

Fourth, digitally advanced firms are capable of
more efficient monitoring and integration of data
across organizations. For example, the visualiza-
tion of new product developments and prototypes
shortens the time between product ideation, devel-
opment and market commercialization, increasing
growth. We hypothesize:

HI: In emerging industries, digitally advanced
firms generate greater revenues than digitally
evolving and digitally uncertain firms.

In recent years, resource mobilization has wit-
nessed how digital technologies may channel
resources to firm performance (Walthof-Borm,
Schwienbacher and Vanacker, 2018). While digi-
tal technologies provide a potential resource for
digitally advanced firms (Digitally Driven, 2021),
the way digital technologies can be implemented
and then attract resources within varying indus-
trial contexts is subject to debate. The KBV that
considers a firm’s knowledge and capabilities for
value creation can explain the mechanism which
relates firm digitalization to firm growth via re-
source mobilization (Bertoni, Meoli and Vismara,
2023; Vismara, 2016).

One can argue that digitally advanced firms are
more capable of introducing advanced services
and outreaching potential investors to raise fund-
ing.

Resource mobilization is unlikely to occur if lit-
tle investment is made in human capital and digital
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technologies related to engaging with potential in-
vestors or data management, processing and anal-
ysis (Nambisan et al., 2017), making both knowl-
edge and digital technologies interconnect. A vast
body of literature has been produced at the in-
tersection of finance and management, aiming to
predict how digital technology and its adoption
by a firm may predict the fundraising process or
help to secure debt and equity capital (Vismara,
2019, 2022; Vismara, Benaroio and Carne, 2017).
There is a strand of literature in finance which ar-
gues that debt financing is preferable to equity fi-
nancing for growth, as it enables firms to retain
more control over decision-making and strategy,
as well as higher retained profits in case a profit
is generated. The extant literature by Modigliani
and Miller (1963) and Myers and Majluf (1984) fo-
cuses on the capital structure theorem with taxes.
Their model suggests explanations for several as-
pects of corporate financing behaviour, including
the tendency to rely on internal sources of funds
and to prefer debt over equity financing. This is dif-
ferent for the emerging sectors, which distinguishes
this study from prior research on resource mobi-
lization. In emerging industries where the business
model of each firm is still under development, re-
turns from R&D investment take time, limiting
the owner’s ability to secure debt capital and mak-
ing equity capital investment more achievable. The
reasons are as follows.

First, several digital tools could be used for re-
source mobilization for higher performance (Cum-
ming, Meoli and Vismara, 2021). For example,
customer and investor insight tools (e.g. Google
Trends, online surveys) will help firms to outreach
and collect data from potential customers and in-
vestors. Digital payment tools (e.g. PayPal, G Pay,
Venmo, Apple Pay, Shop Pay, Amazon Pay, etc.)
ease selling and enable scale-up. The use of so-
cial media especially improves firms’ brand aware-
ness among investors, generates word of mouth
and can positively influence investors’ decisions.
Firms can also gain direct access to resources,
with reduced costs (e.g. peer-to-peer or business-
to-business lending, instead of traditional bank
loans), using digital technologies fundraising in
‘real time’ (Tajvidi and Karami, 2021).

Second, increased firm digitalization leads to
greater screening of investors and enhances the
quality of business monitoring in terms of opera-
tions, payments and finance. The adoption of mul-
tiple digital technologies will ensure that complex

information-based lending procedures can be au-
tomated and investors can easily monitor the use
of funds, providing an advantage even for smaller
firms (Vismara, 2016, 2018).

Third, digital capabilities will signal positively
to potential investors and stakeholders, as digi-
tal platforms and tools (Koch and Windsperger,
2017; Nambisan and Baron, 2021) are often seen
as a sign of a firm’s technological capabilities
and maturity (Dethine, Enjolras and Monticolo,
2020). Contemporary studies have demonstrated
that digitally advanced firms exhibit greater coor-
dination and leadership within the company and
with external partners (Digitally Driven, 2021) and
raise more equity funding.

The entire firm growth is ultimately dependent
on whether and to what extent firms can identify
the need to adopt digital technologies (Audretsch
and Belitski, 2021) and then how they use them
to mobilize resources. Digitally advanced firms are
better prepared than digitally uncertain and evolv-
ing firms to take advantage of a large amount
of information from the environment and incor-
porate technology to increase resource availabil-
ity and ultimately create value (Nambisan et al.,
2017). Thus, we hypothesize:

H2: In emerging industries, resource mobilization
has a mediating effect on the ability of digitally
advanced firms to generate greater revenues than
digitally evolving and digitally uncertain firms.

Firms vary in their ability to realize value from
the opportunities inherent in the resources and ca-
pabilities they possess. For example, firms at differ-
ent stages of firm growth (Nambisan and Baron,
2021) have different ambitions and resources for
growth that may affect their adoption of digital
technologies and their resource mobilization. The
vast majority of firms remain small, and many
seek moderate growth (Belitski et al., 2023). Draw-
ing attention to the role that firm age and firm
size may play in understanding the relationship
between the adoption of digital technology and
firm growth, Nason and Wiklund (2018) revealed
that firm size negatively moderates the resource—
growth relationship, such that the growth effect is
weaker in small firms.

An increase in firm size signals that a firm has
successfully passed a series of transformational pe-
riods, from the seed to the venture and maturity
stages. Firms will require debt and equity capital
at each growth stage to determine their minimal
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viable product and commercialize it in the market.
Resources are limited and firms therefore employ
few if any people, which limits firm growth. Once a
firm has defined its product, it begins to penetrate
the market and hire more employees. Adding em-
ployees to an existing firm will further enrich the
quality of its products and services through syner-
gies and create a critical mass of skills and capabili-
ties to accelerate, which is particularly important in
emerging industries where a critical mass of skills
and capabilities should be reached. Increasing the
variety of products adjusted for different markets
due to the ability to recognize and implement mar-
ket opportunities as employee size grows, boosting
sales. We hypothesize:

H3: In emerging industries, firm size positively
moderates the relationship between (a) digitally
advanced firms and firm growth as well as (b) dig-
itally advanced firms and resource mobilization.

Contemporary research has suggested that firm
age plays an important role in firm growth (Halti-
wanger, Jarmin and Miranda, 2013). However, un-
like firm size, firm age was found to be nega-
tively associated with growth (Haltiwanger, Jarmin
and Miranda, 2013). For instance, Daunfeldt, El-
ert and Johansson (2014) found that firm growth
is smaller in older firms than in younger firms.
This happens because a firm’s strategic focus shifts
over time from exploration to exploitation (March,
1991), and from market opportunity seeking to
competitive advantage seeking and choosing a spe-
cific business model that works. However, this is
different in emerging sectors, where firm ages are
on average low, meaning many firms are startups
or at the beginning of venture growth. Emerging
industries experiment with new products and ser-
vices and constantly apply market opportunity-
seeking strategies, unable to shift from exploration
to exploitation. Younger firms tend to devote more
time and effort to product innovation and invest
more in R&D (Audretsch, Belitski and Caiazza,
2021).

There is a lower share of established firms in the
industry compared to recently established early-
stage growth firms, which aim to challenge the in-
dustry status quo or create entirely new industries.
The relative share of firms that transition from
exploration to exploitation (March, 1991) will be
higher than the share of established firms going
through this transition in emerging industries. This
means that unlike Coad, Daunfeldt and Halvars-

Audretsch and Belitski

son (2018), who found that young firms are more
likely to have two consecutive periods of positive
growth and older firms have more erratic growth,
given that many of the firms are young in emerg-
ing industries, an increase in firm age will balance
exploration and exploitation strategies and is un-
likely to facilitate firm growth and resource mobi-
lization. We hypothesize:

H4: In emerging industries, firm age does not mod-
erate the relationship between (a) digitally ad-
vanced firms and firm growth as well as (b) digi-
tally advanced firms and resource mobilization.

The conceptual model of our hypothesis is illus-
trated in Figure 2.

Data and methods
Sample description

The sample is collected using the Beauhurst (2021)
data service, which collects firm-level data on high-
growth firms located in emerging sectors in the
United Kingdom during 2010—2019. Beauhurst
used an artificial intelligence algorithm to scrape
firms’ websites and social media, fundraising plat-
forms, news, company annual reports and other
announcements in search of data. Their tracking
algorithm is based on the following seven selection
criteria: equity or debt fundraising secured for the
innovation activity; a company was either acquired
or a company is a university (corporate) spinout;
has completed one of the United Kingdom’s top
business accelerator programmes; has completed
a management buy-in/buy-out; has been listed on
one of the United Kingdom’s high-growth lists
(e.g. Fast Track 100 or Technology Fast 50 in-
dicates that a company is gaining visibility and
growing quickly); has received an innovation grant
from a selected programme (e.g. Innovate UK);
and has grown at least 10—20% annually over the
last 3 years (scale-up). Compliance with at least
one criterion would make a company trackable,
which means it will get to our dataset. The data
were downloaded in March 2020 and span the pe-
riod January 2010 to January 2020, just before the
COVID-19 pandemic. Having cleaned our sample
of missing values and outliers in digitalization and
resource mobilization, we matched 5023 firms and
36,205 observations during the 2010—2019 period.
An average firm was observed for 7.2 years. The
list of emerging sectors included in this study is
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Resource
mobilization
H2 Boundary conditions: H2
firm size and firm age
H3b, H4b

H3a, H4a

Digitally advanced firms

Firm growth

H1

Figure 2. The conceptual model

available in Table 1, along with the industry, firm
size, growth stage and region division.

Variables

Dependent variable. Firm growth is operational-
ized by determining the log-difference of firm
sales, a common methodology employed when cal-
culating growth rates based on firm sales or em-
ployment figures (Coad, 2009; Coad, Daunfeldt
and Halvarsson, 2018; Tornqvist and Vartia and
Vartia, 1985). Following the approach of Coad
and Rao (2008), we retained firms in our sample
that exhibit growth rates in the 95th percentile or
higher. This inclusion is significant as we have a
keen interest in high-growth firms. Additionally,
while our data doesn’t distinctly identify firms that
have undergone mergers or acquisitions, we opt to
include them in our analysis.

Independent variables. To understand the extent
of digitalization in firms within emerging indus-
tries, we constructed three dependent variables.
The first variable, termed ‘Digitally Advanced
Firms’, is binary and equals 1 when a firm utilizes
at least 10 digital technologies and is active in at
least five digital markets in t—1, and 0 otherwise.
The second variable, ‘Digitally Evolving Firms’,
is also binary. It equals 1 when a firm employs be-
tween two and 10 digital technologies and is active
in between one and five digital markets in t—1, and
0 otherwise. The third variable, ‘Digitally Uncer-
tain Firms’, equals 1 when a firm employs at most
one digital tool (excluding artificial intelligence
and robotics) and is absent in digital markets, and
0 otherwise. Notably, if a firm uses the Amazon

platform as a marketplace, it is categorized as
‘digitally uncertain’.

Furthermore, we incorporated a binary variable
titled ‘digitally advanced firms’ that equals 1 when
a firm employs at least two digital technologies
and operates in at least two digital markets, and
0 otherwise. Similarly, the variable ‘digitally evolv-
ing firms’ is set to 1 when a firm employs a mini-
mum of one digital technology and operates in at
least one digital market, and 0 otherwise. All other
firms that do not meet these criteria are labelled
as digitally uncertain, indicating that they neither
use digital technologies nor are they present in
digital markets, as delineated in Digitally Driven
(2021).

In our dataset, digitally advanced firms repre-
sent 7% of the total, digitally evolving firms make
up 28% and digitally uncertain firms account for
65%. It is worth noting that all variables used to
determine a firm’s digital prowess, its market pres-
ence and its engagement with digital technologies
are evaluated on a year-by-year basis specific to
each firm.

Digitally advanced firms are well prepared in the
digital arena, using at least 10 digital technologies
and being active in five or more digital markets.
Conversely, digitally uncertain firms are not active
in digital markets and don’t leverage digital tech-
nologies, though they might use at least one digital
tool (e.g. social media, Big Data, etc.).

To operationalize our independent variables re-
lated to resource mobilization and digitalization,
we drew from the research of Nambisan et al.
(2017). As proxies for resource mobilization by a
firm, we employ the total debt to total assets and
total equity to total assets ratios. The former is cal-
culated by dividing a company’s total debt by its

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
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8 Audretsch and Belitski

Table 1. Sample distribution across industry, region, firm size and stage of growth

Firm size Firms Share Year observed Firms Share
Micro 2409 6.65 2010 2436 6.73
(1-9 FTEs)
Small 8024 22.16 2011 2696 7.45
(10-49 FTEs)
Medium 9858 27.23 2012 2993 8.27
(50-99 FTEs)
Medium/large 10,154 28.05 2013 3299 9.11
(100-249 FTEs)
Large 5760 1591 2014 3634 10.04
(>250 FTEs)
Total 36,205 100 2015 4031 11.13
2016 4241 11.71
Industry (by main Firms Share 2017 4270 11.79
product/service)
Voiceover Internet Protocol 492 1.36 2018 4321 11.93
Cloud tech 800 2.21 2019 4284 11.83
Meta-materials 76 0.21 Total 36,205 100
Precision medicine 626 1.73
Urban farming 163 0.45 Growth stage Firms Share
Omnichannel 286 0.79 Seed 18 0.05
eHealth 2038 5.63 Venture 502 1.39
Regenerative medicine 395 1.09 Growth 4130 11.41
Drones 648 1.79 Established 29,158 80.54
Smart homes 416 1.15 Exited 2067 5.71
Retail biometrics 65 0.18 Zombie 330 0.91
Robotics 702 1.94 Total 36,205 100
Precision agriculture 286 0.79
Digital (cyber) security 3067 8.47 Region Firms Share
Preventive care 308 0.85 North of Scotland 436 1.21
Wearables 1503 4.15 East Midlands 2493 6.89
FinTech 482 1.33 East of England 3549 9.81
Internet of Things 2303 6.36 East of Scotland 354 0.98
Big Data 1676 4.63 Highlands and Islands 140 0.39
3D printing 76 0.21 London 7308 20.20
Mobile commerce 427 1.18 North East 999 2.76
Mobile services 1336 3.69 North West 3613 9.99
Open source 590 1.63 Northern Ireland 1252 3.46
Sharing economy 930 2.57 South East S111 14.13
Cryptocurrencies 264 0.73 South West 2619 7.24
Gamification 963 2.66 South of Scotland 73 0.11
Educational technology 713 1.97 Tayside 319 0.88
Social shopping 253 0.70 Wales 1050 2.90
Advertising tech 449 1.24 West Midlands 2911 8.05
Alternative finance 1481 4.09 West of Scotland 809 2.24
Augmented reality 1854 5.12 Yorkshire and Humber 3169 8.76
Artificial intelligence 3715 10.26 Total 36,205 100
Insurance tech 1282 3.54
Property tech 2411 6.66
Virtual reality 2346 6.48
Law tech 782 2.15
Total 36,205 100

Source: Beauhurst (2021).
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Digitalization, Resource Mobilization and Firm Growth 9

total assets, while the latter is obtained by dividing
a company’s total equity by its total assets.

Additionally, equity and total debt asset ratios
may vary with firm age and firm size (Rossi and
Vismara, 2018) as boundary conditions for firm
growth and resource mobilization. This variation
could influence firm growth, with potentially larger
and more mature firms enjoying robust market
positions and resource access (Delmar, McKelvie
and Wennberg, 2013; Haltiwanger, Jarmin and Mi-
randa, 2013). We proxy firm age as the number
of years since the establishment in logarithms and
use the number of employees (as a logarithm) to
proxy firm size (Audretsch and Belitski, 2020; Be-
litski et al., 2023).

Control variables. Drawing on prior research
on firm growth (Coad, 2009; Coad and Rao,
2008) and the role of digitalization in building
technological capabilities (Dethine, Enjolras and
Monticolo, 2020; Kowalkowski, Kindstrom and
Gebauer, 2013), we incorporated a control vari-
able: the number of digital tools used by a firm.
Guided by Digitally Driven (2021) and referenc-
ing the list of digital tools from Beauhurst (2021),
these tools include e-commerce, business website,
Big Data, data analytics tools, email platforms,
customer insight tools, knowledge and data col-
laboration tools, digital ads, online marketplace
tools (e.g. Google Play and Apple Store), video-
conferencing, digital work tools, digital payments,
search engine optimization, social media and video
platforms (e.g. Pinterest, LinkedIn, Facebook),
cloud technology, mobile tools, the Internet of
Things, robotics and artificial intelligence. No-
tably, Beauhurst (2021) omits three digital tools:
local listings, online training platforms and cus-
tomer relationship management platforms. On av-
erage, firms in our sample use six technologies,
with a standard deviation of 2.75 and a maximum
uptake of 17 technologies.

Our subsequent control variable is labour pro-
ductivity, employed as a proxy for firm efficiency.
It’s defined as the logarithmic ratio of sales to
full-time employees. We incorporated a binary
variable titled ‘Accelerator’, indicating whether a
firm participated in a UK-registered accelerator
programme for startups. We then utilized a se-
ries of binary variables related to various stages
of firm growth, encompassing seed stage (pre-
market, pre-profit), venture stage, early-growth

stage, established stage and market exit stage, with
the death stage serving as our reference category.

Furthermore, we applied year fixed effects (us-
ing 2010 as the benchmark year), 115 city/region
fixed effects (with Aberdeen as the reference city)
and two-digit SIC 2007 industry fixed effects, se-
lecting e-health as the reference category. For the
stages of firm growth, we used the exited firm stage
as our reference category. An exhaustive list of the
variables employed in this study can be found in
Table 2, and a correlation matrix detailing the re-
lationships between the principal variables is pre-
sented in Appendix A.

The model

Modelling the relationship between firm digitaliza-
tion, resource mobilization and firm performance
presents an interesting set of challenges. First,
we assume here that firms in the process of re-
source mobilization simultaneously decide on firm
growth strategy and which technological capabili-
ties are available.

Second, there may be a reverse causality between
resource mobilization and firm performance (Vil-
lanueva, Van de Ven and Sapienza, 2012). It may
be that more dynamic and high-growth firms opt
for more resources, and vice versa. We are unable
to address the issue of simultaneity of decision-
making, also known as reverse causality, using
longitudinal data during 2010-2019 (Beauhurst,
2021), because the bias induced by permanent
unobservable differences in resource mobilization
and firm growth and simultaneity of decision-
making between firm growth and resource mobi-
lization may not be resolved using solely longitu-
dinal data.

To address these challenges, we model all three
indicators — firm performance, equity and debt
resource mobilization — given their potential in-
terdependency. An established method for mod-
elling jointly determined indicators is the system of
seemingly unrelated regression equations (SURE)
introduced by Zellner (1962).

By adopting this system of equations, we
achieve three primary objectives. First, we address
potential endogeneity between firm growth and re-
source mobilization variables, allowing for joint
estimation. Second, we enhance the efficiency of
the estimates because the residuals exhibit inter-
dependence due to the plausible endogeneity bias
between resource mobilization and firm growth.
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10 Audretsch and Belitski
Table 2. Description of variables
Variable Definition Mean SD Min Max
Firm growth Firm growth is measured as the difference in 0.11 0.52 —12.62 12.11
logarithms of sales for t and t—1
Equity to assets ratio The total equity to total assets ratio is calculated by 0.23 0.36 0.00 1.00
dividing a company’s total amount of equity by the
company’s total amount of assets
Debt to assets ratio The total debt to total assets ratio is calculated by 0.21 0.20 0.00 1.00
dividing a company’s total amount of debt by the
company’s total amount of assets. If a company has
a total debt to total assets ratio of 0.4, 40% of its
assets are financed by creditors and 60% by owners’
(shareholders’) equity
Digitally advanced Binary variable equal to 1 if a firm uses at least 10 0.07 0.25 0.00 1.00
firms digital technologies and is present in at least five
digital markets in t—1, and 0 otherwise
Digitally evolving Binary variable equal to 1 if a firm uses between two 0.28 0.45 0.00 1.00
firms and 10 digital technologies and is present in between
one and five digital markets in t—1, and 0 otherwise
Digitally uncertain Binary variable equal to 1 if a firm uses maximum one 0.65 0.47 0.00 1.00
firms digital tool (which is not artificial intelligence or
robotics) and is not present in digital markets, and 0
otherwise. Firm may use Amazon platform as a
marketplace; in this case the firm is considered as
digitally uncertain
Firm size Full-time employees as a logarithm in t—1 3.78 1.68 0.00 11.94
Firm age Years since establishment as a logarithm in t—1 1.91 1.37 0.00 4.79
Seed stage Binary variable equal to 1 if firm is at the seed stage in 0.20 0.40 0.00 1.00
t—1, and 0 otherwise
Venture stage Binary variable equal to 1 if firm is at the venture stage 0.14 0.35 0.00 1.00
in t—1, and 0 otherwise
Growth stage Binary variable equal to 1 if firm is at the growth stage 0.13 0.34 0.00 1.00
in t—1, and 0 otherwise
Established stage Binary variable equal to 1 if firm is at the established 0.38 0.48 0.00 1.00
stage in t—1, and 0 otherwise
Exited stage Binary variable equal to 1 if firm is at the exit stage in 0.06 0.24 0.00 1.00
t—1, and 0 otherwise
Accelerator Binary variable equal to 1 if firm has participated in 0.17 0.38 0.00 1.00
experience the accelerator programme in t—1, and 0 otherwise
Labour productivity Firm sales to full-time employees ratio as a logarithm 11.92 1.98 0.00 15.36
int—1
Digital tools Number of digital tools used by a firm in t—1 using 6.16 2.75 0.00 17.00

data from Beauhurst (2021). Consists of a
maximum of 17 digital tools: e-commerce and
business website; Big Data; data analytics tools;
email platforms; business website; customer insight
tools; knowledge and data collaboration tool; digital
ads; online marketplace tools such as Google Play
and Apple Store; video-conferencing and digital
working; digital payments; search engine
optimization; social media and video platforms such
as Pinterest, LinkedIn and Facebook; cloud
technology; mobile tools; Internet of Things;
robotics and artificial intelligence in t—1.

Source: Beauhurst (2021).

© 2023 The Authors. British Journal of Management published by John Wiley & Sons Ltd on behalf of British
Academy of Management.

85UB0|7 SUOWWD 3Ae8ID 3[qedljdde au Aq pausenob aJe ssppie YO ‘88N JO Sa|n. 10} ArIqiT8UIIUO 8|1 UO (SUOTIPUCD-PUR-SWBHW0D A8 |IM ATeIq Ul Uo//SdNY) SUORIPUOD pue sw | 8y} 88s *[£20z/0T/E2] Uo AriqiTauluo A8|IM ‘1581 Aq 69.2T TSG8-29YT/TTTT OT/I0P/WO00 A 1M Aeiq 1 puluo//Sdny Wwoiy papeojumoq ‘0 ‘TSS8.9T



Digitalization, Resource Mobilization and Firm Growth 11

Third, we estimate the mediated effect of resource
mobilization in the association between digitally
advanced firms and firm growth.

We apply the SURE model, integrating both the
ordinary least squares (for firm growth) and the
Tobit method (for the total equity to total assets
and total debt to total assets ratios) to examine the
three outcomes of interest. Although all our de-
pendent variables are continuous, the ratios of eq-
uity and debt to sales have a notable number of
observations equating to zero. The mean total eq-
uity to total assets ratio in our dataset stands at
0.23, with the average total debt to total assets ra-
tio being 0.21. We use a censored Tobit model, pre-
viously leveraged empirically, to navigate the chal-
lenges of censored data (Audretsch and Belitski,
2023).

We utilize the Stata 17 ‘cmp’ module, which fa-
cilitates the estimation of SURE using the simu-
lated likelihood method, for example the Geweke,
Hajivassiliou and Keane (GHK) algorithm (Rood-
man, 2009).

Our SURE regression model, inclusive of indus-
try, region and year fixed effects, is represented as
a system of equations:

a system of equations; g is the error term of firm
11in each equation.

Results
Hypothesis testing

Table 3 provides estimates from the three distinct
SURE models for each dependent variable, show-
casing the mediating effect of equity and debt to
assets ratios on firm growth. In specification 1 of
Table 3, the direct and indirect impacts of digi-
talization — represented by the binary variable for
digitally advanced firms — are examined in rela-
tion to firm sales growth and resource mobiliza-
tion, thereby testing H1 and H2. Specification 2 in
Table 3 delves into the interaction of firm digital-
ization with the twin boundary conditions of firm
size and age, addressing H3 and H4.

Supporting H1, our results indicate that within
emerging industries, digitally advanced firms
achieve higher revenues compared to digitally
evolving and digitally uncertain firms. Specifi-
cally, digitally advanced firms witness an average
growth rate that is 1.29% higher than their digitally

Yii = Bi1 + BioEic + B13Dit + BraAi—1 + BisSizei_1 + BisAgei—1 + BrrAi—1 x Agei1 + BigAj—1 X
Eit = Bo1 + BAi—1 + BSize_1 + BraAgei—1 + BrsAi—1 X Age_1 + BasAi—1 x Sizer1 + BrrZi—1 + & e
Dji = B31 + BAi—1 + B33Sizer1 + BiaAgei—1 + BisAi1 x Ager1 + BasAi—1 X Sizer1 + B3rZi—1 + &3

where Y represents sales growth of firm i in time
t. The terms E;; and Dy in Equation (1) represent
the equity to total assets ratio and the debt to total
assets ratio of firm i in time t, introduced as de-
pendent variables in the system of equations but
also as an independent variable in the firm sales
growth equation to account for the mediating ef-
fect of resource mobilization in its relationship be-
tween digitally advanced firms and their growth.
Aji_ represents digitally advanced firms at time
t—1 (with ‘digitally uncertain’ as the reference cat-
egory); while Size;,_; and Age;_; stand for firm 1
size and age at time t—1. At time t—1, Z;;_; is the
vector of exogeneous variables related to the firm
stage of growth controls, number of digital tools
used by a firm, accelerator experience and other
control variables of firm i at time t—1. Z;_; are in-
dustry, region and time fixed effects, representing

uncertain counterparts, as seen in specification 1
of Table 3. This effect escalates to 3.60% when ad-
justing for the firm age and firm size (specification
2, Table 3). Interestingly, there isn’t a discernible
difference between the sales growth impacts of
digitally evolving firms and digitally uncertain
ones, as evidenced by the insignificant coefficient
in specifications 1 and 2 of Table 3.

H2 is only partly supported by our findings.
Specification 1 of Table 3 reveals that digitally ad-
vanced firms maintain a 0.19 higher equity to to-
tal assets ratio when juxtaposed with digitally un-
certain firms. This effect is consistent even when
considering interactions with firm age and firm
size in specification 2. An uptick in equity capi-
tal intensity by just one percentage point can am-
plify a firm’s growth by between 1.78% (8 = 1.78,
p < 0.05) in specification 2 and 1.81% (8 = 1.81,
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Table 3. SURE estimation with firm growth, equity to assets and debt to assets ratios as dependent variables. All independent and control

variables are 1-year lagged (t—1)

Specification (1) ?2)
Dependent variable Firm Equity to Debt to Firm Equity to Debt to
growth assets ratio assets growth assets ratio assets
(t) (t) ratio (t) (t) (t) ratio (t)
Equity to assets ratio (H2) 1.81%* 1.78%**
(0.73) (0.66)
Debt to assets ratio (H2) 0.463 0.68
(0.46) (0.49)
Seed stage 0.32 0.16%** —0.05%* 0.33 0.14%** —0.05%*
(0.20) (0.03) (0.02) (0.39) (0.03) (0.02)
Venture stage 0.23 0.13%%* —0.02* 0.42 0.12%%* —0.01
(0.31) (0.01) (0.01) (0.38) (0.01) (0.01)
Growth stage 0.34* —0.04%** —0.02%** 0.41%* —0.05%** —0.02%**
(0.20) (0.01) (0.01) (0.19) (0.01) (0.01)
Established stage 0.82%** —0.06%** —0.02%** 0.92%** —0.07%** —0.02%**
(0.23) (0.01) (0.01) (0.23) (0.01) (0.01)
Accelerator experience —0.76%** (0.23%%* —0.01 —0.82%** 0.22%%** —0.01
(0.30) (0.01) (0.01) (0.28) (0.01) (0.01)
Firm size 0.11 —0.01%** 0.01%*** 0.01 —0.01%** 0.01%**
(0.08) (0.00) (0.00) (0.10) (0.00) (0.00)
Firm age —0.08 —0.03%** —0.02%** 0.06 —0.02%** —0.02%**
(0.12) (0.00) (0.00) (0.12) (0.00) (0.00)
Labour productivity 0.12% —0.02%** 0.01%** 0.07** —0.02%** 0.01%**
(0.05) (0.00) (0.00) (0.03) (0.00) (0.00)
Digitally advanced (H1, H2) 1.20%** 0.19%** —0.01 3.60%* 0.06%* 0.11%
(0.26) (0.01) (0.01) (1.67) (0.03) (0.06)
Digitally evolving —0.09 0.01%** —0.01%** 1.13 0.10%** 0.01
(0.16) (0.00) (0.00) (1.73) (0.03) (0.02)
Digital tools 0.05%* 0.01%** 0.01%** 0.03** 0.01%** 0.01%**
(0.02) (0.00) (0.00) (0.02) (0.00) (0.00)
Digitally advanced x Firm size (H3a, 0.44#%* 0.01 —0.01
H3b) (0.18) (0.01) (0.01)
Digitally advanced x Firm age (H4a, —0.10 —0.01 0.01
H4b) (0.28) (0.03) (0.02)
Digitally evolving x Firm size 0.25 —0.01%** —0.01
(0.17) (0.00) (0.00)
Digitally evolving x Firm age —0.77%%* —0.02%** 0.01%*
(0.25) (0.00) (0.00)
Industry, year and region fixed effects Yes Yes Yes Yes Yes Yes
Constant 0.67 0.51%** 0.29%** 0.87 0.49%*** 0.28%**
(0.62) (0.01) (0.01) (0.93) (0.02) (0.01)
atanhrho_12 —(.38*** —(.39%**
(0.11) (0.10)
atanhrho_13 —0.13%* —0.15%*
(0.07) (0.07)
atanhrho_23 0.1 8%** 0.11%**
(0.01) (0.01)
x2 7719.97 8601.79
AIC —79,359.87 —81,080.49
Loglikelihood 39,936.20 40,100.28

Note: We used year fixed effects (with 2010 as reference year), 115 city/region fixed effects (with Aberdeen as reference city), two-digit
SIC 2007 industry fixed effects (e-health as reference category). For the firm growth stages, the reference category is exited firm stage.

Significance level:
*p < 0.05;""p < 0.01;
Source: Beauhurst (2021).

seokok

p < 0.001. All x? test p-values < 0.01. Number of observations: 36,205 firm-year observations.
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p < 0.05) in specification 1. However, the influ-
ence of debt capital intensity on firm growth re-
mains non-significant, offering only partial sup-
port to H2, as seen in specifications 1 and 2. This
discovery deviates from earlier studies that high-
lighted the significance of debt capital as a financ-
ing tool (referencing Myers and Majluf, 1984), sug-
gesting potential avenues for further investigation.

Lastly, H3a is supported, suggesting that within
emerging industries, firm size acts as a positive
moderator between digitally advanced firms and
their growth. A significant and positive coefficient
(B = 044, p < 0.001) reveals that for digitally
advanced firms, in contrast to digitally uncertain
ones, a surge of 10% in firm size can cumula-
tively boost growth by 8.00% (8 = 3.60 + 4.40,
p < 0.001), as shown in specification 2 of Table 3.

H3b states that within emerging industries, firm
size has a positive moderating effect on the re-
lationship between digitally advanced firms and
resource mobilization. However, this hypothesis
is not supported. The interaction coefficients be-
tween digitally advanced firms and firm size, when
examining equity and debt capital intensity as
dependent outcomes, are not significant (as seen
in specification 2, Table 3). Specifically, a rise in
firm size positively impacts debt capital intensity
(8 =0.01, p < 0.001) and inversely affects equity
capital intensity (8 = —0.01, p < 0.001) in speci-
fications 1 and 2 of Table 3. This indicates that as
firms expand, they gravitate more towards debt fi-
nancing, subsequently reducing equity capital and
diluting ownership.

H4a, positing that in emerging industries the
age of a firm does not influence the relationship
between being a digitally advanced firm and its
growth, is supported. This is evidenced by the
insignificant interaction coefficient (8 = —0.10,
p > 0.10) seen in specification 2 of Table 3. Essen-
tially, regardless of whether they are newly estab-
lished or have been in the market for a longer du-
ration, digitally advanced firms experience similar
rates of sales growth.

Similarly, H4b, which asserts that in emerging
industries the age of a firm doesn’t alter the rela-
tionship between digitally advanced status and re-
source mobilization, is also supported. This is indi-
cated by the non-significant interaction coefficient
(8 =-0.01, p > 0.10) in specification 2 of Table 3.
In simpler terms, both nascent and seasoned digi-
tally advanced firms maintain equivalent levels of
equity and debt resources.

In relation to firm growth within emerging in-
dustries, our results highlight specific patterns.
Firms that are in their early stages of growth
manifest a more pronounced equity capital inten-
sity compared to those that have left the mar-
ket. Specifically, firms in the seed stage exhibit, on
average, a 16% higher equity capital intensity (8
= 0.16, p < 0.001) as shown in specification 1 of
Table 3, and firms in the venture stage show a
13% increase (8 = 0.13, p < 0.001). Conversely,
seed-stage firms present an average decrease of 5%
in equity capital intensity (8 = —0.05, p < 0.01)
and venture-stage firms indicate a 2% decrease
(B = —0.02, p < 0.05). When considering firms in
both growth and established stages, there is a de-
cline in equity capital intensity ranging from 4%
to 6% (B = —0.04 to —0.06, p < 0.001) and a
2% reduction in debt capital intensity (8 = —0.02,
p < 0.001), in comparison to firms that have exited
the market.

Furthermore, firms that participated in the UK
accelerator programme tend to exhibit, on aver-
age, reduced growth rates, ranging from 76% to
82% (B = —0.76 to —0.82, p < 0.001), as evi-
denced in specifications 1 and 2 of Table 3. How-
ever, these same firms display an increased aver-
age in equity capital intensity, ranging from 22%
to 23% (B = 0.22-0.23, p < 0.001). Lastly, our
data demonstrates that labour productivity has a
favourable influence on both firm growth and debt
capital intensity. Yet, it appears to inversely affect
equity capital intensity, as shown in specifications
1 and 2 of Table 3.

Further robustness check

For our first robustness test, we recalculated Equa-
tion (1) using a 2-year lag for all the independent
and control variables, presented in Appendix B.
This approach offers an intertemporal examina-
tion of the effects, illustrating the duration of the
impact. The findings largely align with the results
from specifications 1 and 2 of Table 3.

However, when we introduce a 2-year lag, the
impact of digitally advanced firms outperforming
digitally uncertain firms in revenue generation di-
minishes (8 = 1.45, p < 0.05). This result does not
back up H1, as detailed in Appendix B. Such an
outcome suggests that the benefits of adopting dig-
ital tools and venturing into new digital markets
are primarily manifest in the short term concern-
ing sales growth.
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H2 is partly supported. The effect of digitally
advanced firms on firm growth equity capital in-
tensity is significant (8 = 0.04, p < 0.05) (Ap-
pendix B) and for debt capital intensity (8 = 0.18,
p < 0.05) (Appendix B). The effect of equity
to total assets ratio on firm growth is significant
(B = 1.69, p < 0.05) (Appendix B), but insignifi-
cant for debt to total assets ratio, partly supporting
H2.

The moderation effect firm size in the relation-
ship between digitally advanced firms and firm
growth is positive and significant when control-
ling for the 2-year lag (8 = 0.32, p < 0.01) (Ap-
pendix B), supporting H3a. H3b is not supported
as firm size does not moderate the relationship be-
tween digitally advanced firms and resource mobi-
lization (Appendix B). Firm age does not moderate
the relationship between digitally advanced firms
and firm growth (8 =0.01, p > 0.10) (Appendix B),
supporting H4a. The interaction is insignificant for
resource mobilization, supporting H4b (Appendix
B).

To assess the relative fit of statistical models us-
ing 1-year versus 2-year lags, we employ the Akaike
information criterion (AIC). The AIC serves as a
reliable criterion, where a lower AIC value (or a
more negative value in cases where the numbers are
negative) signifies a superior model fit. This metric
takes into account both the model’s goodness of fit
and its complexity.

From our analysis, the AIC values for the model
utilizing 1-year lags, as displayed in Table 3, range
between —79,359.87 and —81,080.49. Meanwhile,
the AIC value for the model employing 2-year lags,
presented in Appendix B, stands at —70,595.08.
Given this comparison, the model incorporating
1-year lags offers a more appropriate fit than its
counterpart with 2-year lags.

Our second robustness check includes perform-
ing fixed and random effects panel data estima-
tion for the firm growth equation and random
effects Tobit using longitudinal data for equity
and debt capital intensity equations. Tobit esti-
mation fits the random effects model. There is
no command for a parametric conditional fixed
effects model, as there does not exist a suffi-
cient statistic allowing the fixed effects to be con-
ditioned out of the likelilhood. While Honoré
(1992) has developed a semiparametric estimator
for fixed-effect Tobit models, the unconditional
fixed-effects Tobit models cannot be used for our
left-censored dependent variable. All equations for

Audretsch and Belitski

firm growth, equity and dept capital intensity were
estimated separately and not simultaneously (Balt-
agi, Bresson and Pirotte, 2003). In order to choose
between fixed and random effects in the firm
growth model, we performed a Hausman test with
the null that the difference in coefficients is not
systematic.

Drawing on Wooldridge (2003) and Baltagi and
Baltagi (2008), we first applied the recommended
option ‘sigmamore’, which is used when compar-
ing fixed effects and random effects linear regres-
sion, because they are much less likely to produce
a non-positive-definite differenced covariance ma-
trix (although the tests are asymptotically equiva-
lent whether or not one of the options is specified);
we reject the null at the 1% significance level.

Second, we performed a Breusch and Pagan La-
grangian multiplier test for random effects after
estimating Equation (1) using random effects esti-
mation. We reject the null hypothesis (Var(u) = 0)
using this test and conclude that the random ef-
fects are significant in the model and the use of
the random effects model is appropriate (Baltagi
and Baltagi, 2008) (3> = 5.16, p < 0.01). The
Breusch—Pagan Lagrange multiplier test is applied
after estimating the random effects model. Third,
we test whether joint firm fixed effects are non-
zero, with F-statistics of 3.20 and 3.40, respec-
tively. This means that firm-level fixed effects are
non-zero and fixed effect estimation is preferred.
Finally, we report the 6 indicator, which if close
to 1 requires the use of fixed effects in the estima-
tion and if close to 0, random effects (Baltagi and
Baltagi, 2008). The value of the 6 indicator varies
between 0.44 and 0.47. While it is important to
make a definitive choice and the fixed estimation is
preferred, we report a range of coefficients as the
sign is not different, and the main difference comes
from the size of the effect between two models.

In emerging sectors, digitally advanced enter-
prises exhibit, on average, a firm growth that is
1.14-1.65 percentage points higher than their dig-
itally uncertain counterparts (8 = 1.14, p < 0.01,
specification 2, Appendix Cand 8 =1.65,p < 0.01,
specification 4, Appendix C), supporting HI.
While we are unable to test the mediating effect
of resource mobilization in the relationship be-
tween digitally advanced firms and firm growth as
in Table 3, we find that digitally advanced firms in-
crease their equity capital intensity between 0.19
and 0.29 (8 = 0.19-0.29, p < 0.05, specifications
5 and 6, Appendix C) and debt capital intensity
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between 0.11 and 0.12 (8 = 0.11-0.12, p < 0.01,
specifications 7 and 8, Appendix C). This is differ-
ent from the SURE estimation in Table 3.

Firm size positively moderates the effect of
digitally advanced firms on firm growth (8 = 0.02—
0.06, p < 0.05, specifications 2 and 4, Appendix C),
supporting H3a. Firm size positively moderates
the effect of digitally advanced firms on equity
capital intensity (8 = 0.01, p < 0.05, specification
6, Appendix C), supporting H3b with no effect on
debt capital intensity. Finally, H4a is supported
as the interaction coefficients are insignificant for
random effects estimation (8 = —0.07, p > 0.10,
specification 2, Appendix C) and for fixed effects
estimation (8 = —0.10, p > 0.10, specification 4,
Appendix C), confirming the SURE results. H4b
is supported as the interaction coefficients are
insignificant (8 = 0.03, p > 0.10, specification 2,
Appendix C and 8 = 0.01, p > 0.10, specification
4, Appendix C).

Discussion and conclusion

The extant literature has suggested that only a
small fraction of firms experience growth (Daun-
feldt, Elert and Johansson, 2014) and are able
to mobilize resources (Walthof-Borm, Schwien-
bacher and Vanacker, 2018), and those who grow
create most new jobs and use new digital tech-
nologies (Levallet and Chan, 2018; Mi, Shang and
Zeng, 2022).

In this study, we analysed factors that facilitate
and impede firm growth and resource mobiliza-
tion. Specifically, drawing on the KBV of a firm
(Grant, 1996), we examined the role that digital
tool adoption plays in resource mobilization and
firm growth in the context of emerging industries,
as well as demonstrating how two boundary con-
ditions (firm age and firm size) moderate this rela-
tionship.

Previous studies have predominantly focused
on the resource-based view of firm growth (Coad,
Daunfeldt and Halvarsson, 2018) in traditional in-
dustries and without taking into consideration the
role that digital tools play in resource mobilization
(Nambisan et al., 2017; Vanacker and Manigart,
2010). Policy implications from these studies are
limited in understanding firm growth in emerg-
ing industries and how new products are created.
Thus, it is valuable to study how digitally advanced
firms achieve greater equity and debt capital inten-

sity for firm growth compared to digitally evolving
and digitally uncertain firms using longitudinal
data for 10 years and for emerging industries. Our
results on the role of equity capital for firm growth
and for digitally advanced firms contrast the well-
known literature on debt capital preferences as a
source of finance (Myers and Majluf, 1984), and
relate to the fact that firms in emerging sectors rely
on equity capital to a greater extent than debt capi-
tal (Bertoni, Meoli and Vismara, 2023; Butticeé and
Vismara, 2022) due to the nature of the industry.

Our findings demonstrated that firm growth de-
pends on the persistence of digital transformation,
such as becoming a digitally advanced firm. It is af-
fected by the extent of digitalization and resource
mobilization (Nambisan and Baron, 2021; Nam-
bisan et al., 2017; Vismara, 2016, 2018) and the ef-
fect is conditional on firm age and firm size, which
together play a crucial role in the extent of firm
growth. In this aspect, our findings are distinct
from prior research on the role of debt and eg-
uity capital (Colombo, Meoli and Vismara, 2019,
2023) when applied to emerging industries. Digi-
tally advanced firms are able to signal that they
are more prestigious firms to invest in (Colombo,
Meoli and Vismara, 2019) if the technologies and
products they work on are prestigious and highly
visible in digital markets, achieving a higher eq-
uity to total capital ratio than debt to total capital
ratio.

While the absence of data on firm age and firm
size in previous studies has resulted in the under-
representation of young firms in many available
longitudinal datasets, we overcome these short-
comings by using a full sample of active firms in
emerging industries and high-growth firms tracked
in the United Kingdom during 2010—2019. Inter-
estingly, larger digitally advanced firms have higher
average growth, while older digitally advanced
firms are as likely to grow as younger firms. How-
ever, we still know very little about how growth
in digitally advanced firms compared to digitally
evolving and uncertain firms is associated with the
change in the use of digital tools.

While our study extensively probes the impact
of digitalization on firm performance and delves
into the resource composition of firms, there re-
mains an under-explored area concerning how
other alternative resources — such as crowdfund-
ing (Ahlstrom, Cumming and Vismara, 2018; Vis-
mara, 2022; Vismara, Benaroio and Carne, 2017)
and innovations like blockchain and initial coin
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offerings (Fisch, Meoli and Vismara, 2022; Raw-
houser, Vismara and Kshetri, 2023) — concurrently
influence firm growth. Future studies could enrich
this domain by exploring the intricate interplay
of various internal and external knowledge and
financial sources. This exploration could be cou-
pled with regional and industry-specific dynam-
ics to understand how these factors jointly impact
firm growth and resource mobilization across di-
verse markets, particularly within established and
traditional sectors.

Our first limitation is the availability of data in
Beauhurst (2021), as the entire sample of emerg-
ing industries limited our selection of firm, in-
dustry and regional factors. Replicating the study
of these factors in different countries beyond the
United Kingdom and in other institutional con-
texts will illuminate the generalizability of our re-
sults across geographical and economic contexts.
Our second limitation is the development of dig-
itally advanced, evolving and uncertain firm tax-
onomies that are not associated with the per-
formance of technology, but rather the quantity
of technologies used and the number of digi-
tal products and services that firms supply to
markets.

Further research should focus on the qualita-
tive multi-level drivers of the interplay between the
choice of resources, such as equity versus debt ver-
sus alternative capital, and the role of different dig-
ital technologies, as each of them may have a dif-
ferent speed of growth and scalability. In addition,
understanding the role of productivity in moderat-
ing the relationship between digitalization and re-
source mobilization is important, as most produc-
tive firms may be able to raise more resources and
of higher quality.
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