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Digital Technologies as a Driver of Growth Aspirations?

- an analysis of firms in Sweden
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ABSTRACT

Do firms’ investments in digital technologies leave a footprint in their growth aspirations?
We employ a unique survey of more than 4,000 firms in Sweden to investigate whether
firms that invest in software development are more likely to aspire to grow. There is a
positive relationship between software development and growth aspirations, and firms that
develop software are particularly more likely to aspire to grow through internationalization,
i.e. expanding on new markets within as well as outside the European Union. Even after
controlling for innovation, the result shows that for a wide array of firms, software
development has become an essential input in the pursuit of growth and
internationalization.
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1. INTRODUCTION

Firms that grow and scale-up their business are generally claimed to be of great importance to the
economy (Coad et al., 2024; Demir et al., 2017; Lindholm-Dahlstrand et al., 2019), and much research
has subsequently focused on identifying barriers to growth and scaling-up. Typical barriers that
influence firms directly include lack of finance, lack of knowledge, experiences and skills, as well as
market structure (Patton and Huynh, 2018). For entrepreneurs in small economies, such as the Nordic
countries, growth and scaling-up are, in many cases, also associated with internationalization. The size
of the domestic market in such countries is small, which implies limited possibilities to grow and scale-
up based on the domestic market alone. A recent article in 7he Economist on the success of Nordic
companies, for instance, claims that firms in the Nordics have had to internationalize early precisely
because of the limited size of the domestic markets (The Economist, 2024). When growth and scaling-
up are associated with expansion abroad, firms are faced with additional hurdles and costs, as they need
to overcome the “liability of foreignness” and deal with various types of costs associated with sales to,

or in, foreign unfamiliar markets (Andersson, 2007; Zaheer, 1995).3

However, even if barriers may be low, growth and scaling-up of firms do not happen ‘automatically’
but often require that the firms have intentions or aspirations to grow and scale up. It is well established
that intentions to grow and scale-up the business is an essential characteristic of entrepreneurial behavior
(Kolvereid and Bullvag, 1996; Sadler—Smith et al., 2003).# Research examining the link between growth
aspiration and actual growth also typically finds a positive relationship between them (Davidsson et al.,
2006; Delmar and Wiklund, 2008, 2003; Kolvereid and Isaksen, 2017; McKelvie et al., 2017; Wiklund
and Shepherd, 2003). In a large-scale meta-analysis of research on growth and growth intentions, Levie
and Autio (2013) conclude that “growth intentions matter” and that “large scale studies have concluded
that the proportion of entrepreneurs with growth intentions in the population is a more significant

predictor of economic growth than general start-up rates or self-employment rates” (ibid, p.4).

Against this backdrop, it is relevant to ask what factors drive firms’ growth aspirations and, in particular
for small economies such as the Nordics, study factors that drive aspirations to grow through
international expansion. This paper contributes with a firm-level analysis of the relationship between
software development and aspirations to grow and scale-up through expansion in domestic as well as
foreign markets. Based on theory and previous research, we hypothesize that firms investing in software

development are at the forefront of digital technologies and more likely to develop relevant expertise,

3 The article in The Economist suggests that the fact that businesses in the Nordics need to internationalize early
(because of the limited size of the domestic markets) implies that they accumulate relevant knowledge and
experiences early on that give them a competitive edge. A CEO of a major Danish firm is quoted as follows: “Our
smallness is a blessing in the sense that it makes international outlook obligatory”.

4Firms with intentions and plans to grow have also been dubbed “ambitious entrepreneurs” in the research literature
(Hermans et al 2015).



knowledge and experiences about the scalability of software and the innovation and business

opportunities it brings.

Digital technologies are increasingly used by firms to develop innovations that help them attain a
competitive advantage over those that are digital laggards (Khin and Ho, 2018; Westerman and McAfee,
2012). Being at the core of digital transformation, software development is an instrument that allows
firms to innovate, transform their operations and leverage digital technologies (Andersson et al., 2021;
Arora et al., 2013). Firms that invest in software development can therefore be assumed to have certain
capabilities and knowledge of digital processes and be more likely to adjust to digital transformation,
innovate and thus have more potential to grow. Such knowledge and capabilities are likely to shape
firms’ ambitions to grow and, thus, their growth aspirations. This paper addresses the question of
whether firms that develop software are more likely to have growth aspirations and whether they are
more likely to aspire to grow through internationalization. This is a relevant dimension of growth
aspirations, not least for small economies like Sweden and the rest of the Nordics that have limited

domestic market sizes.

To motivate the assumption that software development can influence aspirations, the paper draws on
insights based on the theory of planned behavior (Ajzen 1991). It is one of the most influential
frameworks in the study of ambitious entrepreneurship and growth aspiration and suggests that ambition
to grow can be predicted and that behavioral control determines the actual business outcomes. These
behavioral control factors are firms’ resources that enhance the relationship between entrepreneurs’
aspirations and actual growth outcomes. We argue that software development represents one of the

firms’ resources that can be used as an input into growth.

We use a combination of a unique firm-level survey (SWD survey), firm-level register data, and the
Community Innovation Survey (CIS 2018). The SWD survey aims to capture firms’ software
development activity as well as plans related to growth. Addressing growth aspirations, the survey asks
whether firms have plans to scale their operations and what are the prioritized directions of the aspired

growth. These questions aim to capture firms’ desire for growth and their strategic orientation.

Studying software development across firms has several advantages. Software development represents
an ‘invisible infrastructure’ that is often used by firms but is challenging to measure. Usually, software
development is difficult to separate from other types of intangible assets, such as intellectual assets,
databases or brands (Haskel and Westlake, 2018). Some surveys on ICT use indicators of software only

in the context of ERM or CRM software systems>. Other studies track software development by studying

5 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Digital economy and society statistics -
enterprises&oldid=552240




patents, which is a common practice for large firms located in the US and China, but can show biased
results when studying software development in European firms of various sizes (Andersson, 2020;
Bessen and Hunt, 2007). To that end, employing data from 4003 firms across Sweden in service and
manufacturing sectors, the SWD survey directly captures software development activity that is done

within the organizations or externally.

Combined with the register balance-sheet data and CIS 2018, the data allows the development of the
measures of innovation outputs as an introduction of new products or services and has firm-level
information on location, industry of operations, size, education of workers, ownership structure and
international operations. Two logistic regression models are estimated. The first model aims to analyze
whether the propensity to have growth aspirations is larger for firms that develop software. The second

model assesses the link between the direction of projected growth and software development.

Our findings are broadly consistent with our hypothesis: First, software development is strongly linked
to growth aspirations. Even after controlling for R&D investments, internationalization, composition of
human capital, and technological intensity, we find that firms that develop software are more likely to
have growth aspirations. This is consistent with the idea that investments in digital technologies can
boost the growth and scale-up of firms. This finding also holds when controlling for innovation and for
firms of different sizes. Second, firms investing in software development are more likely to aspire for
growth through expansion on foreign markets. The odds of having growth aspirations toward
international markets are higher and statistically significant for software developers who operate in the
service sector. A possible explanation for this can be the nature of the product. Service firms are more
likely to sell intangible digital products that can be sold abroad at relatively low costs. Overall, the
analysis points to the role of adoption of and adaption to digital technology in shaping aspirations to

grow.

2. THEORY, PREVIOUS LITERATURE AND HYPOTHESES

2.1 Linking Software Development and Growth Aspirations

Digital capabilities are important to sustain value in dynamic markets, attain competitive advantages,
and grow (Eisenhardt and Martin, 2000; Ellstrom et al., 2021; Teece et al., 1997; Warner and Wéger,
2019). Capabilities in software development may conceived of as being part of a firm’s dynamic
capability as software is a technology that can be used for many purposes, from facilitating incremental
improvements of processes, logistics as well as to major innovations and new business models
(Andersson et al., 2023). The well-known concept of dynamic capability refers to the ability to adapt,

innovate, and respond to changing environments effectively (Teece et al., 1997).



Firms can implement software to create, deploy, and evolve digital products and address technological
advancements and market demands. Moreover, software is often developed in iterations, which allows
the adjustments and enhancements that potentially contribute to firms’ dynamic capability to timely
respond to the needs of the markets. Software development process also involves continuous learning
and uncertainty, which are also necessary for fostering dynamic capabilities (Parida et al., 2016; Teece
et al., 2016). In sum, the process of software development is trial-and-error learning, and firms that
integrate software development into their operations are more likely to be engaged in the manner of
searching and exploiting opportunities, adopting and adapting to digital transformation. Being able to
identify and effectively capture these opportunities creates a certain advantage over competitors
(Bingham et al., 2007). In short, software development requires investments in time, money, and certain
processes, but in return, it creates opportunities to innovate, capture the value of potential markets,

exploit its scalable characteristics, and build an advantage in the digitized economy.

Against this backdrop, software development can be assumed to influence growth aspirations for two
reasons. First, firms that invest in software development have the capability to leverage the benefits that
digital technologies offer. In this setting, software development can be compared to R&D: firms can
succeed and gain a competitive advantage with the help of software, or they can get a considerable loss
to the firm (Andersson et al., 2023). In turn, expecting benefits from software makes firms more inclined
toward taking risks, and firms that know software’s potential and applications develop different
organizational capabilities comparable to dynamic capabilities (Parida et al., 2016) that contribute to
their growth aspirations. Besides, firms investing in software become an active part of digitalization and
are more likely to experience the ubiquity of digital connectivity and software-enhanced technological
change. In short, by having the capabilities and skills to develop digital products and leverage digital

processes, firms can adjust to digital transformation and recognize its benefits.

Second, a connection between software and growth aspirations lies in the scalable nature of software.
Firms utilizing digital resources or involved in the sale of digital products and services often possess
resource bundles with greater scalability. This is attributed to economies of scale and benefits from
markets characterized by low distribution costs and network effects (Adner et al., 2019; Autor et al.,
2020). The scalability arises when firms operate with scalable resource bundles, which creates a
substantial push for growth (Giustiziero et al., 2023). Being a digital intangible asset, software can
generate spillovers, have synergies, and tend to be scalable (Haskel and Westlake, 2018). Despite a
substantially long process that requires considerable investments and specific knowledge, once

developed, software can be easily replicated and multiplied with low or no additional cost.



Another link between software and growth aspiration is innovation. Recent empirical studies point to a
link between software development and innovation, sometimes referred to as a “software-biased shift”
in innovation (Andersson et al., 2021; Arora et al., 2013; Branstetter et al., 2019). Software-based
machine learning and other Al services make it easier to automate standard operations, which leads to
new types of design and innovations. In turn, a variety of analyses support the role of innovation for
growth and growth aspirations (Arrighetti and Vivarelli, 1999; Estrin et al., 2019; McKelvie et al., 2017;
Rosenbusch et al., 2011; Shan et al., 2016). More specifically, innovation driven by software can
enhance market position by offering customer-oriented products or services and have a positive impact
on firms’ internal processes and operations. Kolvereid and Isaksen (2017) suggest that innovation is
positively correlated with growth aspirations, while there is a weaker link between innovation and actual
growth. This apparent inconsistency can be explained as firms that realize innovation with the help of
software are more exposed to risk and uncertainty, and some firms are not able to translate innovation
into growth. However, being ready to take risks and innovate may have a positive effect on the
emergency of high-growing firms that are not the majority of the population but have a significant

impact on the economy (Stam and Wennberg, 2009).°

Taken together, deeper knowledge of digital technologies and their ability to develop software, scale it,
innovate with it, or improve internal processes is likely to leave footprints in firms’ growth aspirations.

Based on the line of argument above, we formulate the following hypothesis:

H1: Firms that engage in software development are more likely to have growth aspirations.

2.2 Software Development and Growth Aspirations on Foreign Markets

Recent research show a positive association between digital technologies and firms’ internationalization
(Teruel et al., 2022). and we argue that software development facilitates firms’ international growth
aspirations. Software development, along with the advancement of digital transformation, can lower the
thresholds associated with sales on foreign markets as digitalization overall has lowered transaction
costs and has paved the way for new sales channels. Firms with capabilities to develop software can be
assumed to be in a better position to be able to recognize such opportunities, and to realize the potential
for new business models, cross-industrial digital sensing, and lower barriers to information acquisition

and communication (Ellstrom et al., 2021).

¢ Yet, not all firms necessarily innovate when developing software. There are different purposes firms can have
when deciding to invest in software development, such as developing new products or services or using software
to improve their internal processes.



The main expectation is that firms with expertise in software development are more ambitious toward
international growth as they expect to facilitate additional ways of engaging in international sales and
have new ways to interact with providers and customers. For instance, custom software solutions can
be used to tailor to the needs of international markets. In particular, global firms rely on software to
improve supply chains and deliver products on time (De Marchi et al., 2018). Specifically, using
software algorithms opens new ways to source or deliver products, maintain client support and provide
new services. Firms that utilize custom software solutions could, for instance, split their production

processes into specific tasks that can be dispersed internationally to take advantage of lower costs.

In international trade, software algorithms are used to extract the value from big data, which facilitates
bypassing traditional value chains and reducing information asymmetries. It permits better client
orientation as software e-based products can collect and store data for service updates or timely client
support. Analysing such data opens perspectives for learning more about customer behaviour and market
trends and, consequently, making better decisions related to firm strategy and growth (Huang et al.,

2020; Marr, 2015).

Previous research shows that innovative firms are more likely to compete internationally if the local
markets are limited (Kyléheiko et al., 2011) and accumulate knowledge and technology from foreign
markets to maintain growth (Cantwell, 2017). Firms that use software to innovate can enter new and
international markets with new competitive products. Moreover, firms are more likely to internationalize
if developing flexible routines and employ a fast pace of innovation (Hilmersson et al., 2022), which is
in line with the argument about technology that shortens the time to internationalization (Saarenketo et
al., 2008). However, software development is not beneficial to firms only through innovation. Firms
that develop software can manufacture digitized products and optimize their costs and operations with
customized enterprise software systems. Or, due to the intangible nature of software, firms can offer

digital services that can be dispersed to foreign markets at relatively lower costs.

Despite the evidence on the potential benefits of the adoption of software development for
internationalization, expansion to international markets has its benefits as well as a higher degree of
uncertainty (Rhee and Cheng, 2002). Exploiting the full potential of software development requires
relevant skills and firms’ readiness to adopt technologies and align their internal operations with digital
technology and data-driven decision-making (McAfee and Brynjolfsson, 2012). Moreover, some firms
may experience the liability of foreignness (Johanson and Vahlne, 2015). Operating in foreign markets,
firms face additional costs and limited networks relative to their competitors. This implies that firms
that aspire to expand internationally must be more efficient and have specific knowledge about
intangible assets and links in the new market to cope with international growth (Mohr and Batsakis,

2014). In this setting, software helps to reduce or compensate the costs associated with overcoming their



liability of foreignness. It can also address certain needs for firms that face unique challenges related to
communication and collaboration in foreign markets and optimize the resources required for
international operations.

Based on the reasoning above, we formulate our second hypothesis as follows:

H2: Firms that engage in software development are more likely to aspire to international growth.
2.3 Aspirations as a determinant of growth — a comment

Both hypotheses in this paper focus on growth aspirations. As the main goal of policy, as well as firms
themselves, is actual growth, it is worth commenting on the link between growth aspiration and actual

growth.

Despite the common expectation that all firms would aim to grow, the literature on growth aspirations
shows a more nuanced relationship. Some firms may already have a substantial size or create a value
that is beyond self-sufficiency. Furthermore, it is not the firms that pursue the choice of scaling but the
managers. Despite this, most of the growth models do not consider the motivation of the individuals
who make the strategic decision to scale. However, the motivation of individuals and growth aspirations
of managers should be taken into consideration as it sets considerable constraints on potential growth
(Mitchell et al., 2002; Sexton and Bowman-Upton, 1991; Wiklund, 1999). The constraints are not only
individuals’ perceptions but the growth opportunities available in the environment, firms’ capability and

resources, and a certain readiness to exploit knowledge and seize the opportunities.

The ambitious entrepreneur is defined as an individual or a firm that intends to grow, engages in the
entrepreneurial process, and exploits opportunities to create new products or services to maximize value
creation (Stam et al., 2012). This definition allows expressing value creation in terms of growth, and
firms that want to achieve growth are expected to have higher growth aspirations. Despite the usage of
‘growth’ as a prevalent dimension to empirically capture the performance of firms and the ambition of
entrepreneurs, it is not always a direct translation of an ambition to grow. Moreover, studying realized

growth excludes firms that are not able to scale for some reason.

Established literature on growth aspirations proposes different labels to conceptualize the motivation to
grow. Hermans et al. (2015) distinguish between three different concepts of growth willingness and
ambitious entrepreneurs: (1) growth intention, identifying what are the intentions combined with the
efforts entrepreneurs intend to make; (2) growth expectation combining desire with the opportunities
and constraints; and (3) growth aspiration identifying what firms ideally want to achieve. This paper
uses the concept of growth aspirations and focuses not on the efforts or opportunities but on the firms’

growth-seeking behavior at a more general level.



The label “aspirations” is borrowed from the theory of planned behavior (Mitchell et al., 2002; Wiklund,
1999), which is well suited to studying growth ambitions and ambitious entrepreneurship. Adapting it
to studying growth aspirations and their effect on actual growth, one can claim that the attitude towards
business growth and perceived behavioral control, to some extent, affect the actual behavior. Indeed,
the perception of behavioral control has its impact on actions, which implies that certain resources and
opportunities affect the likelihood of having growth aspirations (Delmar and Wiklund, 2008; Wiklund
and Shepherd, 2003). In the context of this paper, behavioral control is associated with firms’
investments in software development and other innovative potential reflected by R&D,
internationalization, and absorptive capacity reflected by firms’ ability to adopt technology (Cohen and
Levinthal, 1990; Deng et al., 2008). The absorptive capacity is measured by the composition of STEM-
educated workers, where skilled staff increases firms’ ability to assess, access and absorb external

knowledge (Griffith et al., 2003).

There are some arguments in favor of using growth aspirations as predictors of actual growth. Wiklund
and Shepherd (2003) use longitudinal data sets of small firms and show that while growth aspirations
are positively related to actual growth, the relationship between subsequent growth and growth intention
is more complex. Growth depends on multiple factors, such as the related experience and education
level of managers, the dynamism of the environment, and the access to resources. They show that having
higher education and related experience magnifies the effect of growth aspiration on growth. Delmar
and Wiklund (2003) studied the relationship between growth aspiration and growth and showed that the
effect of aspiration on growth is stronger than the reverse, which implies that the motivation to grow

affects the actual growth outcome.

3. DATA AND METHODOLOGY

3.1. Data sources and description of data

The analysis is based on a firm-level survey on the frequency and nature of software development
(SWD) in Sweden. The SWD survey data was collected during 2019 and contains information on the
firm’s intention to scale and its software development activities, market perception and skills that firms
require. For this study, we focus on three variables drawn from this survey: whether firms aspire growth,
desired dimensions of projected growth, and whether firms develop software.” The persons who respond
to the survey are part of the firm’s management board, CEO, or CTO. In total, 4,598 firms submitted
their response. The design of survey questions and the population frame was developed by Statistics
Sweden (SCB), which carried out the survey and validated the results. It is essential to understand that

this survey reflects firms' perceptions rather than objective constructs, which requires interpretation of

"The complete set of survey questions are available from the author upon request.



the answers with a degree of caution. However, it is combined with statistics on firms’ actual data which
helps to study it in combination with firm performance, innovation, and firms’ software development

activities.

The SWD survey has been combined with firm-level register data and the Community Innovation
Survey (CIS 2018). The number of firms that are part of all surveys and have no missing values for the
variables of interest is 4,003, which implies that around 14 % of firms were excluded from the estimation
sample. Combining datasets allows counting for a wide variety of firms’ background characteristics.
The firm-level register data includes the Firm and Establishment Dynamics database (FEK), Foreign
Trade data, and individual-level data from the Longitudinal Individual Level database (LISA). These
databases allow capturing variables on firms’ size, location, employee education, and age. Also, detailed
information on firms’ ownership structure was obtained from the merged datasets and included in the
model. A composition with the CIS 2018 survey allows acquiring of variables on firms’ innovations and

R&D spending. Access to the data was provided by Microdata Online Access (MONA) service.?

3.2 Variables

Main variables

The main dependent variable is each firm’s reported growth aspiration. It is drawn from the SWD survey
and represents a dummy of whether the firms aspire to grow or not. The survey captures this variable
by asking a question about whether the firm plans expansion, and the variable takes the value one if the

answer is positive and zero otherwise.

Firms that aspire to grow were also asked whether they plan (i) to scale within the domestic market, (ii)
grow in sales within their market, (iii) enter new markets within Sweden, (iv) grow within the same
market segment within the EU or (v) enter new markets within the EU or whether they aspire to (vi)
grow internationally outside the EU. These variables are focused on the planned direction of aspired

growth. We use these data to analyze growth aspirations on domestic and foreign markets, respectively.

The key independent variable is sofiware development, which reflects software development activity
ongoing in firms. It is a dummy variable that is one if firms develop software of any kind (both in-house
or externally). This variable aims not to capture the type of developed software or how the software
development process is integrated into firms’ routines but to generally identify whether firms adopt this

process.

8https://www.scb.se/en/services/guidance-for-researchers-and-universities/mona--a-system-for-delivering-
microdata/
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Control variables

This paper employs various control measures motivated based on theory and previous empirical research
(Estrin et al., 2019; Wiklund and Shepherd, 2003). Basic controls include firm characteristics such as
size, location, and industry affiliation (McKelvie et al., 2017). Human capital controls have been found

to influence the firms’ readiness to grow (Autio, 2005; Estrin et al., 2019; Wiklund and Shepherd, 2003).

We also employ measures of innovative activity as innovation is commonly discussed as one of the
inputs into the growth prospects. Firms that invest in R&D have a higher probability of introducing new
products and services, and there is evidence that R&D intensity positively affects growth (Coad and
Grassano, 2019; Garcia-Manjon and Romero-Merino, 2012). McKelvie et al. (2017) include this
measure in their study on the moderating effect between growth intention and actual growth, suggesting

that its effect is not immediate.

There is an established link between software and innovation (Andersson, 2020; Branstetter et al.,
2019). Andersson et al. (2021) use software development, R&D, and employee education to explain the
software-oriented shift of innovation. Generally, this approach is based on a common assumption that
ICT technologies represent an input in the innovation process (Cohen, 2010; Hall et al., 2013).
Furthermore, innovation is commonly associated with firm growth, as highlighted in the comprehensive
review by Audretsch et al. (2014). We include the innovation aspect in one of the model specifications
to control its potential effect on growth aspiration. A one-year lag is introduced by including both the

R&D and innovation dummy. These variables are based on the CIS 2018 data.

The literature on growth and firm performance suggests a strong relationship between
internationalization and growth opportunities. Firms active in foreign markets look for opportunities in
overseas markets and use different strategies, such as exporting or joint ventures to create a competitive
advantage. This study controls whether firms belong to a multinational enterprise (MNE) or export goods
abroad. A common argument in favor of internationalization refers to the flow of knowledge from
foreign customers and suppliers, which represents the ‘learning by exporting” opportunities. Firms that
internationalize their operations may have better settings to accumulate knowledge spillovers,
innovation, and access to new technology (Andersson and L&6f, 2009; Fassio, 2018; Hessels and van
Stel, 2011). Foreign customers facilitate firms’ knowledge by providing feedback on product designs
which can potentially lead to improved production efficiency and provide access to advanced technical
knowledge (Clerides et al., 1998). Affiliation to an MNE can potentially spur growth ambitions as it
gives way to firm-specific advantages. Such firms are more likely to have better access to finance and
internal resources within MNE, such as technology and competence (Cantwell and lammarino, 2005).

Being part of an MNE implies utilizing a bigger pool of labor to employ and having a wider consumer

11



base. Thus, the main expectation is that firms connected to MNEs and exports have a higher likelihood

of anticipating growth.

Additionally, the literature points to a link between higher education and growth aspirations (Estrin et
al., 2019; Wiklund and Shepherd, 2003). We introduce a control variable reflecting the share of
employees with a long university education (at least three years) in STEM (Science, Technology,
Engineering, and Mathematics). Focusing on STEM allows controlling the ability to exploit and take
advantage of the ongoing digital transformation, which in turn can affect firms’ growth aspirations.
Conceptually, this variable serves as an indicator of absorptive capacity, which can potentially
strengthen the relationship between growth aspirations and firms’ performance (Engelen et al., 2014).
Being a major dynamic capability (Zahra and George, 2002), absorptive capacity facilitates the
assimilation and commercialization of new information, which in turn can potentially affect firms’
ability to expand. The variable on education is based on the LISA dataset and relies on the Swedish
education nomenclature, where the level and type of education are recorded. The main expectation is
that firms with a large share of technically qualified employees are more inclined to have a closer

relationship with digital transformation and have a higher potential to grow.

Other control variables include firm characteristics, such as firm size (transformed in logs), location,
and the average age of employees. Size measure has been frequently investigated in research with
connection to growth prediction (Delmar, 1997). Some literature suggests that larger firms are more
associated with growth as they operate with larger returns linked with R&D and have more resources to
take advantage of it (Pagano and Schivardi, 2003). Another view is that the relation between size and
growth is negative, as smaller firms are expected to grow faster (Beck et al., 2004; Coad, 2009; Coad
and Tamvada, 2012). The subsample is classified into the standard size brackets, where SME firms have

10-250 employees.

The average age of employees is drawn from the LISA dataset. Some literature suggests that firms with
younger workers are more associated with the innovation (Schubert and Andersson, 2015). In turn, it
may imply that firms with a larger share of younger workers have more ambitions to use and accumulate

innovation to grow.

A dummy variable showing whether firms are in metropoles is included to control for location. The
main motivation for this is that firms located in urban areas (such as Stockholm, Malmo and
Gothenburg) are more likely to have larger markets and competence, which in turn can affect their

growth intentions (Wennberg and Lindqvist, 2010).
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To mitigate industry specifications, the model includes industry aggregation based on Eurostat
indicators on high-tech industries and knowledge-intensive services (KIS). The specification is based
on firms’ technological intensity and coded based on NACE 2-digit level aggregates. This classification
considers the technological intensity across industries. For manufacturing industries, it offers four
classes: high-technology, medium high-technology, medium low-technology and low technology
industries. For services, firms are aggregated into KIS and less KIS based on the share of tertiary
educated workers in the sector, where each is further subdivided. The KIS sector is divided into KIS
market services, high-tech KIS, financial and other KIS, while the less KIS is subdivided into two

groups: less KIS market services and other less KIS.

3.3 Summary statistics

Summary statistics for the estimation sample are presented in Table 1.° The binary variables are defined
in a manner that the lowest value implies that the aspect is not present, while the highest value displays
its presence. The table shows statistics for all firms, SME firms, and two estimations with respect to

innovation.

Around half of the firms intend to scale, and one-third of firms develop software. With respect to the
innovation subsample, a larger fraction of innovative firms aspires to grow (60%) and develop software
(40%). While only 9.2% of the firms invest in R&D, most firms (62%) sell new innovative products or
services. Looking at other firm characteristics, we see that a significant fraction of firms is a part of

multinational enterprises (35%) and participate in international trade (44%).

Moreover, the average fraction of employees with a long university education in STEM is 19%.
Following the requirement for the CIS 2018 survey, only firms with at least ten employees are included
in the study. The average age of employees across firms is around 41 and one-third of firms are in
metropolitan areas such as Stockholm, Gothenburg, or Malmo. Surprisingly, the age does not change

significantly across all the specifications.

The variables that indicate the desired growth direction show that most firms that aspire to growth aim
at Swedish markets (growth within the domestic market (34%) and the expansion in sales within the
current market (67.3%)). Roughly one-third (29.5%) of firms identify their growth strategy to expand
locally to new markets within Sweden, where 31% of firms develop innovative products or services.
Looking at international growth, approximately one-quarter (23%) of firms indicate aspirations to grow

within the EU, while fewer firms have intended to scale by diversifying their products within the EU

% Table A.1 in the appendix presents a correlation matrix for all variables used in the analyses.
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(14%) or entering the global market outside the EU (16%). Note that the firms could choose more than

one option related to their projected growth direction.

Table 1. Descriptive statistics

Firms with Firms
All sample SME . . without
nnovation . .
nnovation
Variable N Mean SD Min  Max Mean Mean Mean
Growth aspiration 4.003 0.52 0.5 0 1 0.51 0.60 0.38
Software development ~ 4.003 0.32 0.47 0 1 0.29 0.40 0.19
R&D dummy 4.003 0.09 0.29 0 1 0.076 0.13 0.03
MNE 4.003 0.35 0.48 0 1 0.32 0.41 0.27
Export 4.003 0.44 0.49 0 1 0.42 0.50 0.34
University education
> 3 years, in STEM 4.003 0.19 0.23 0 1 0.20 0.22 0.15
(%)
Firm size (in logs) 4.003 3.69 1.23 2.3 9.9 348 3.81 3.49
Average age of 4.003 412 6.03 214 699 412 41.1 414
employees
Metropolitan dummy 4.003 0.29 0.45 0 1 0.28 0.31 0.27
Innovation 4.003 0.62 0.49 0 1 0.61 1 0
Manufacturing 4.003 0.3 0.46 0 1 0.3 0.32 0.27
Projected growth
Within Sweden 2.070 0.34 0.47 0 1 0.33 0.32 0.38
In sales within same - o7 57 0.47 0 1 0.68 0.68 0.65
market (Sweden)
New markets within -, o7 559 (46 0 1 0.29 0.31 0.26
Sweden
Within the EU 2.070 0.23 0.42 0 1 0.23 0.26 0.16
New markets within
the EU 2.070 0.14 0.35 0 1 0.14 0.17 0.81
Outside the EU 2.070 0.16 0.37 0 1 0.16 0.18 0.10

Table 2 shows the share of firms with and without software development for growth aspirations by type
of internationalization. A clear pattern is that software development is more prevalent among firms that
aspire expand internationally (within the EU, new markets within the EU, and outside the EU). While
most firms that do not invest in software development aspire to grow locally, there is a considerable
difference between the software developers who aim at international markets. This observation holds
across different firm specifications when looking at size, industries, and innovation subgroups. Figure

1 illustrates a similar pattern by showing growth dimensions by software development activity.
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Table 2. Distribution of software development by projected growth directions (%)

In sales New Expansion

Expansion within markets Expansion new markets  Expansion

within same within within the within the outside the

Sweden market Sweden EU EU EU

All firms
No Software 73.36 65.28 54.85 44.04 36.90 34.64
Software development 26.64 34.72 4515 55.96 63.10 65.36
Total 100 100 100 100 100 100
SME
No Software 77.29 67.63 59.01 47.85 37.96 37.11
Software development 22.71 32.37 40.99 52.15 62.04 62.89
Total 100 100 100 100 100 100
Manufacturing
No Software 60.00 62.73 63.64 61.04 49.21 44.16
Software development 40.00 37.27 36.36 38.96 50.79 55.84
Total 100 100 100 100 100 100
Services
No Software 75.00 66.35 52.17 34.75 29.52 26.40
Software development 25.00 33.65 47.83 65.25 70.48 73.60
Total 100 100 100 100 100 100
Innovators
No Software 67.24 60.64 49.36 4211 34.81 33.70
Software development 32.76 39.36 50.64 57.89 65.19 66.30
Total 100 100 100 100 100 100
No Innovation

No Software 84.00 74.69 68.42 51.06 4545 38.98
Software development 16.00 25.31 31.58 48.94 5455 61.02
Total 100 100 100 100 100 100

Projected growth directions by software development

Expansion | 17.6
within Sweden |7 9

In sales within | 425
same market in ’
Sweden | 279

New markets | 15.9
within Sweden | 16.1

Expansion 84
withiin the EU I 13.2
Expansion new
markets within : 54
theeu| |15

Expansion [T 104

outside the EU ) | 235

T
0 10 20 30 40
Percent of firms by Software Development

| No SW development SW development I

Figure 1. Projected growth directions by software development.
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3.4. Methodology

Existing literature on the antecedents of growth aspirations have used hierarchical models to analyze
factors influencing growth aspirations (Estrin et al., 2019; Kolvereid and Isaksen, 2017; McKelvie et
al., 2017; Wiklund and Shepherd, 2003). In this article, the nested logit estimates the relationship

between growth aspirations and software development while controlling for other firm characteristics.

First, this study relies on the information on whether the firm has growth aspirations (H1). Second, this
paper investigates the relationship between software development and projected growth direction (H2).
The models assume that software development is one of the firm’s behavioral controls, which reflects
its resources and opportunities. In other words, software development is an input into firms’ growth
aspirations, which follows a similar approach taken in other empirical papers on studying aspirations at

firms (Delmar and Wiklund, 2008; McKelvie et al., 2017; Wiklund and Shepherd, 2003).

The model aims to evaluate the potential relationship between software development and the probability

that firms aspire to grow. The following equation for the dataset is estimated by the logit link function

and given by:
Bo+Z;X; +¢ (Model 1)
ln( P(4;=1) ) _ Bo + BiSW; +Z;X; + ¢ (Model 2)
1-(P(4;=1) ,80 + ﬁ]SWL + ,BJRDL + ‘BJMNEL + ﬁ]EXPl + Z}Xl + & (Model 3)

The logistic function limits its range of probabilities between 0 and 1, where the P(4; = 1) is the
probability that firm i aspires to grow or, for the second set of regressions, the directions of projected
growth. At first, the vector of variables X; (size, location, industry, employee mean age, and education)
is entered into the base model. Then, the indicator of software development is added in a separate block
(Model 2). Model 3 aims to estimate the relationship between software development while controlling
for other innovation and internationalization inputs. To estimate model 3, the block of variables on
R&D, MNE, and Export is added. Some literature suggests that innovation has significant input into
firms’ growth behavior (Estrin et al., 2019; McKelvie et al., 2017). Model 4 controls whether firms

invest in product or service innovation.
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4. RESULTS AND DISCUSSION

4.1 Testing the role of software

The results of the binary logistic regression are displayed in Table 3. The coefficients are reported in
odds ratios, where the odds greater than one indicate the increased occurrence of an event, i.e. a variable
is more likely to have a positive effect on the probability of growth aspiration, while odds less than one
show that the variable has a negative effect. At first, the model is calculated with the base variables,
then the software development dummy is included (Model 2), and then the regressions with
internationalization and R&D control dummies are presented (Model 3). Then, model 4 is performed,

which includes an innovation dummy.

The model is estimated for all firms, and the same approach is used for SME firms only to assess whether
the coefficients may exhibit variations contingent on the firm size. The rationale behind this stems from
the discussion in the literature concerning growth aspirations for smaller firms only (Delmar and
Wiklund, 2008; Estrin et al., 2019; McKelvie et al., 2017). Having the specification based on size allows

controlling for a possible difference in the direction or significance of regression coefficients.

The results highlight that developing software and being a part of digital transformation makes firms
more aligned toward growth. There is a positive association between growth aspirations and software
development across the various specifications. This relationship remains significant even after
controlling for internationalization, R&D, and innovation dummies in the subsequent steps. Overall, the
table shows that software is significant and has a positive association with the firms’ aspiration to grow

(p<0.001), which provides support for HI.

According to Model 3, controlling for R&D, MNE, and export implies that not only software
development but also R&D and internationalization affect growth aspirations. The results are not
homogeneous across the sample and show greater odds for SME firms. The relationship between growth
intentions and the R&D dummy is positive but not significant for most of the specifications except for
SME firms. There may be at least two explanations. First, the effect of R&D spending on growth
possibility may have a longer-term impact and a lagged variable should have more explanatory power.
Second, R&D is an expensive and risky investment, where firms spending on R&D do not necessarily
have new products as an outcome, and these firms are not necessarily involved in growth-seeking

behavior.

The odds of being an MNE and exporting firm are positive across all specifications of firms, which

implies a stronger relationship between growth aspirations and firms’ internationalization. Being able
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to exchange and accumulate knowledge internationally increases the odds of having growth ambitions,

which is consistent with Estrin et al. (2019).

There is a positive and statistically significant relationship between educational background and growth

aspirations in all specifications. Having a greater share of employees with a university education in

STEM appears to increase the odds of exercising the opportunities and having intentions to scale.

Human capital is the resource that is necessary for firms’ performance and the ability to adapt to the

dynamic environment; thus, having the ability to exploit knowledge is a critical component of growth

(Cohen and Levinthal, 1990). Taken together, firms that have employees who can acquire and exploit

knowledge and adapt to digital transformation are more likely to have growth ambitions.

Table 3. Logistic regression analysis: the relationship between software development and growth

aspirations.
All firms SME
Model 1 Model 2 Model 3 Model 4 Model 1 Model 2 Model 3 Model 4
€)) (2) (3) ) (%) (6) ) ®)
Software
development 2.617%%% D ATGEEE D 30]E% 2.683%%%  2.548%kk ) 350wk
(0.209) (0.200) (0.188) (0.233) (0.224) (0.210)
R&D dummy 1.167 1.092 1.458%* 1.380%*
(0.168) (0.158) (0.250) (0.238)
MNE 1.170% 1.158* 1.246%* 1.228%*
(0.100) (0.100) (0.114) (0.114)
Export 1.693%%% ] 0% 1.670%%%  ].596%**
(0.148) (0.143) (0.157) (0.151)
Innovation 1,798 1.866%**
(0.130) (0.143)
% of employees
with university
education > 3 years,
in STEM 4.872%%% 3486k 2.8O0*E*  D535kk  SA GRRE  3Q4Qkkx D QQREEE D JO4uEk
(0.982) (0.719) (0.593) (0.542) (1.177) (0.878) (0.681) (0.622)
Firmsize (inlogs) 1 310%#* [ 201%**% [ 115%%% ] ]04%%* [ 374%%% [ D80%** ] [3%EE ] 50%**
(0.037) (0.036) (0.037) (0.037) (0.056) (0.054) (0.053) (0.053)
Average age of
employees 0.983*** (. 082**%  (Q75kk (. Q7TREE  (.982*kx () QFFEE  (.Q73EE () Q7THEE
(0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006) (0.006)
Metropolitan
dummy 1.018 1.025 0.987 1.003 0.963 0.975 0.930 0.950
(0.082) (0.084) (0.083) (0.085) (0.085) (0.087) (0.085) (0.088)
High-technology 2.853%%%  ]975%k% 273 1.228 3.118%*%%  2.159%%% 1298 1.223
(0.704) (0.502) (0.336) (0.329) (0.809) (0.578) (0.364) (0.349)
High-tech KIS 2.925%%%k D 307FRE D 0Q0REE  ].992kkk 3 [Q4%kx D ARREEE ) [TEEEE D (48%**
(0.495) (0.400) (0.366) (0.352) 0.572) (0.457) (0.403) (0.383)
Low technology 1.576%%%  1.432%* 1.015 0.973 1.766%**%  1.625%**  1.131 1.086
(0.220) (0.204) (0.154) (0.149) (0.261) (0.246) (0.182) 0.177)
Medium-high-
technology 2.853%%% D AS|HEEE ] 546%* 1.470%* 3257k D 84QRE ] GT9EEE | 575wk
(0.453) (0.398) 0.272) (0.261) (0.554) (0.495) (0.318) (0.301)
KIS market services  1.597+%%  ].562%** ] 585%%% ] 563%kx ] G37REk ] §5QIHEk ] GO4kEE ] 55Q%kx
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(0.219) (0.218) (0.222) (0.222) (0.241) (0.239) (0.242) (0.237)

Less market KIS 1.350%*%  1277%* 1.119 1.084 1.355%* 1.293%* 1.116 1.074
(0.153) (0.147) (0.131) (0.128) (0.164) (0.159) (0.140) (0.136)
Constant 0.372%%%  0.465%**  (.751 0.539%* 0.310%**  0.359%**  (.664 0.453%%*
(0.106) (0.135) 0.227) (0.166) (0.100) 0.119) (0.229) (0.159)
Observations 4,003 4,003 4,003 4,003 3,516 3,516 3,516 3,516
Adj R2 0.0693 0.0963 0.106 0.118 0.0738 0.101 0.112 0.126
LR for model
specification 384.32%%% 149 64% %% 5] JQ¥kk GG ADMER 350 54%kx |33 9@%kk 54 75kEk 66 3Dk
Log likelihood -2580 2505 2479 2446 2257 2190 2163 2129

Dependent variable: intention to scale. Odds ratios are presented. *** p<0.01, ** p<0.05, * p<0.1. SE in e-form
is in parenthesis.

4.2 Software and growth aspiration on foreign markets

Based on the arguments on the link between software development and firms’ ability to identify
opportunities for internationalization, the second hypothesis proposes a stronger relationship between
software development and international growth directions. To test this in the empirical context, the same
approach is applied to the subset of firms that aspire growth, focusing on the direction of projected
growth. For the sake of parsimony, the outcomes for models 1-3 were omitted from the table, and model
4 is presented. Note that firms could choose more than one desired direction, and separate estimations

are run for each.

The estimated relationship between growth dimensions and software development is shown in Table 4
hierarchically, from the planned local expansion to the international expansion outside the EU. If the
estimated odds for software are greater than one, this is consistent with firms’ intention to leverage the
potential of software development related to desired growth. The table presents the results of the logistic
regression, where every dimension is estimated for the manufacturing and service sectors separately.
Comparing the estimated odds between columns, a certain hierarchy exists in relation to the international
direction of growth, which confirms the second hypothesis. Firms that develop software are more likely
to have growth-seeking behaviour outside the local markets (within the EU), expand to new markets
within the EU, or grow outside the EU. Overall, the results support the assumption that by realizing the
potential of the software, firms are more capable of identifying opportunities for international growth.
This could be the sign that firms use their software as a dynamic capability that adds to their potential
for sensing certain opportunities and seizing the value of potential markets. Turning our attention to the
difference between service and manufacturing, the pattern shows some discrepancies. The estimated
odds of having software development in the probability to aspire growth towards international direction
are significantly greater across service firms. This result suggests that service firms are more likely to
exercise software for diversifying products and expanding to new markets within or outside the EU. Put
differently, service firms that exploit digital technologies like software are more ambitious toward the

internationalization of their operations.
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Table 4. The relationship between software development and projected growth direction (only for firms that have growth aspirations).

Expansion within

Expansion in sales within

Expansion new markets

Expansion new markets

Expansion outside the

Dependent variable Sweden same market within Sweden Expansion within the EU within the EU EU

Manufact.  Services Manufact. Services Manufact.  Services Manufact. Services Manufact.  Services Manufact.  Services

Software development 1.288 0.897 1.043 1.159 1.286 1.873%** 1.125 2.674%%* 1.469 3.021%%* 1.393 2.569%%*
(0.299) (0.111) (0.209) (0.143) (0.262) (0.239) (0.224) (0.415) (0.346) (0.610) (0.300) (0.518)

R&D dummy 0.465%* 0.559** 1.039 0.725 0.581* 0.745 1.340 1.067 1.572% 1.037 1.588* 1.513
(0.168) (0.147) (0.268) (0.162) (0.162) (0.164) (0.334) (0.248) (0.427) (0.270) (0.415) (0.384)

MNE 0.895 0.778* 0.919 0.988 1.559* 1.266* 1.563** 2.501#** 2.45]#%* 2.464%%* 1.566* 2.843%%*
(0.231) (0.103) (0.203) (0.129) (0.357) (0.170) (0.351) (0.394) (0.679) (0.483) (0.385) (0.572)

Export 0.319%%* 0.733** 1.165 0.971 1.225 1.082 6.028%%* 1.507** 4.067** 2.152%%* 2.775%* 2,121 %%*
(0.090) (0.097) (0.326) (0.128) (0.360) (0.148) (2.718) (0.240) (2.522) (0.423) (1.216) (0.427)

Innovation 1111 0.953 1.031 1.094 1.558* 1.055 1.458 1.284 1.197 1.775%* 1.288 1.325
(0.267) (0.119) (0.220) (0.137) (0.354) (0.142) (0.337) (0.220) (0.336) (0.418) (0.326) (0.301)

% of employees with

university education > 3

years, in STEM 0.069** 0.293%%* 0.841 2.546%%* 0.247* 2.064** 0.519 1.420 3.353 2.617** 20.274%%* 3 .359%%*
(0.074) (0.085) (0.597) (0.743) (0.198) (0.595) (0.380) (0.476) (2.517) (1.073) (14.831) (1.402)

Firm size (in logs) 1.094 1.175%** 0.960 1.030 0.938 1.113** 0.873 0.912 0.876 0.813%%* 0.764** 0.770%%*
(0.131) (0.055) (0.095) (0.048) (0.097) (0.054) (0.087) (0.054) (0.098) (0.062) (0.082) (0.062)

Average age of

employees 1.001 0.97 1 #%* 1.018 1.030%** 0.963* 1.006 0.968 0.970%** 0.975 0.979 1.009 0.984
(0.024) (0.009) (0.022) (0.010) (0.021) (0.010) (0.022) (0.012) (0.027) (0.016) (0.025) (0.016)

Metropolitan dummy 1.833* 0.961 0.782 0.780** 1.024 0.805* 1.151 1.077 0.956 0.957 0.860 1.115
(0.589) (0.118) (0.214) (0.095) (0.305) (0.102) (0.324) (0.157) (0.308) (0.171) (0.264) (0.203)

Industry dummies yes yes yes yes yes yes yes yes yes yes yes yes

Constant 0.562 2.803** 1.225 0.293** 1.636 0.129%%* 0.327 0.131%%* 0.101* 0.049%%* 0.085%* 0.0327%%*
(0.644) (1.342) (1.233) (0.142) (1.708) (0.068) (0.364) (0.088) (0.138) (0.043) (0.102) (0.030)

Observations 623 1,447 623 1,447 623 1,447 623 1,447 623 1,447 623 1,447

Adj R™2 0.0781 0.0609 0.00428 0.0215 0.0345 0.0418 0.0542 0.134 0.0944 0.167 0.101 0.203

LR for model

specification 23.19 20.84 7.68 22.4 3.98 8.34* 2.73 2.19% 9.54%*%* 7.44% 10.02 3.56*

Log likelihood -291.7 910.7 -369.3 915.8 3516 -852.5 3534 -637.4 2738 -449.3 3134 -430.0

Odds ratios are presented. *** p<0.01, ** p<0.05, * p<0.1. SE in e-form are in parenthesis. The base model is not reported and is available upon request.



The estimated coefficients for the control variables are similar to the previous model. The coefficient
for MNEs has the expected direction, where the significant effect becomes positive and stronger for the
international growth-seeking behavior. The similar pattern is observed for the exporting activity. The
odds for R&D, STEM-educated fraction size, MNEs and exporters are negative for firms that plan
expansion within local markets. It indicates that there are local firms that don’t invest in R&D with any

or fewer engineers who recognize the potential for growth but aspire to grow within Sweden.

Taken together, the results demonstrate that firms with plans to grow internationally are small software
developers with international affiliations (MNEs) that heavily invest in R&D and have a large fraction

of engineers.

4.3 Robustness tests

The chosen approach, i.e. regressing aspiration across expected factors, may have a risk of
multicollinearity. Potentially, the variables that represent innovation output are endogenously related to
growth aspiration. The correlation matrix suggests that this is not the case. However, this paper took
various approaches to test the robustness of the obtained results. Table A.2 in the appendix shows the
variance inflation factor (VIF) test, which suggests no sign of multicollinearity. The coefficients range
from 1.13 to 2.44 indicating no apparent problem of the multicollinearity among variables (Johnston et

al., 2018).

To further investigate the sensitivity of the estimates, the model was computed with more detailed
measures of software development. Some firms choose to develop software with the help of an external
provider, while some firms integrate the software development process into their internal operations. As
the SWD survey contains data on the way how software is developed, different approaches were used
to sense the possible differences. However, all the main effects were identical in direction and level of
significance, as this more complex specification did not significantly impact the results. Therefore, the
simpler conceptualization of software development was chosen. Overall, it suggests that there is no

apparent difference in relation to the growth aspiration and the way how firms develop software.

Then, all analyses were replicated using different sub-samples based on firm size. The main focus was
to separate small and medium firms to see whether the statistical significance of the coefficients changes.
The main motivation for studying different size samples is the nature of the dependent variable. As the
growth aspiration is the ambition of individuals (in the case of SWD survey, it is a CEO or CTO who
answers this question), the literature on growth aspirations is mainly focused on smaller firms. The

explanation for this is the decision-making process in smaller firms, which is commonly perceived as



more centralized and, thus, more dependent on the person with growth aspirations. The results for
different size specifications may vary and may not show any heterogeneity across size samples.
However, results on different size subsets showed that there is no significant difference in the magnitude

and significance of the software development coefficients for small, medium, and large firms.

To avoid the risks of multicollinearity between innovation and other technology-related variables, the
estimation was performed separately for the innovators and non-innovator firms. The results are

consistent with the main findings presented in the paper (Table A.3)

Alternative industry controls were also used to see whether different industry specifications can impact
the magnitude of software development. The inclusion of the 2-digit NACE sectoral classification had
no noticeable effect on the variables of the study. Another probe for the robustness of the results is the
inclusion of the directions of the aspired growth. Replacing the aspiration variable with a more nuanced
projected growth shows some differences for software development coefficients across industries.
However, it remains generally the same for the same growth direction in different size subsets. A more
nuanced discussion of anticipated growth directions, particularly exploring the potential hierarchical
relationship wherein software development is generally linked to international expansion, is provided

in Section 4.2.

5. Summary and conclusion

This paper analyses the relationship between software development and firms’ growth aspirations.
Adapting the theory of planned behavior, the study relates growth ambition to firm-specific resources
and opportunities. Moreover, the analysis investigates the direction of aspired growth, whether firms

plan to grow within the same market and region or grow internationally within or outside the EU.

The estimated effect of software development on growth aspiration is positive. More specifically,
developing software has a positive influence on the probability of having growth aspirations as well as
aspiring for international growth. The finding is robust across various specifications of firms and holds
even after controlling for innovation outputs, R&D inputs, and internationalization variables. It suggests
that not only innovation, but also the adoption of digital know-how may leave footprints in firms’ growth

aspirations.

The results not only indicate the link between software development and growth aspirations but also
suggest that software development firms aspire towards a more international direction. The aspiration
to enter foreign markets is associated with software development, as firms that invest in software

development can create customized solutions to meet the unique needs of international markets. More
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to the point, firms that develop software are more ambitious toward international expansion within and
outside the EU, which is consistent with the expectation that firms that exploit digital technologies are
more likely to recognize their potential and internationalize their operations. These findings have
important implications for managers and policymakers seeking to promote the internationalization of

firms in various industries.

The findings imply the importance of digital sophistication or maturity of firms, as our results suggest
it can potentially fuel firm’s growth aspirations. Specifically, encouraging the adoption of digital
technologies and software development may from this perspective be warranted. Overall, the results of
our analyses shows that even in an advanced OECD-economy like Sweden, that regularly scores high
on various rankings of digital maturity and digitalization, leveraging digital technologies is not
ubiquitous.'® There are leaders and laggards in the digital transformation in Sweden, and the leaders, as

evidenced by firms that invest in software development, are more likely to have growth aspirations.

The findings that software development is associated with a higher likelihood of having growth
aspiration and aspiring to international growth offer important implications for research on behavioral
aspects of growth, internationalization, and digitization. By relying on a measure of software
development activity at firms, this paper extends the existing research by specifying the importance of
adopting digital technologies rather than focusing only on innovation measures. Innovation output is an
essential component of the extant studies on growth aspirations. However, the digital capabilities of
firms and how adopting digital technologies affects aspirations were generally overlooked. By
employing the data on software development activity, this study adds further credence to the notion that

not only innovation but the adoption and use of digital technologies lead to greater growth aspirations.

10 https://digital-strategy.ec.europa.eu/en/policies/desi
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Appendix

Table A.1
Matrix of correlations
Variables M @ 6} @ ) © %) ® 0 (10) an 12 (13) ) 5 (16)
(1) Growth aspiration 1.000
(2) Software development 0.286* 1.000
(3) University education > 3 0.219* 0.253* 1.000
years, in STEM (%)
(4) Firm size (logs) 0.145* 0.245* -0.018 1.000
(5) Average age of employees -0.044* 0.009 -0.004 -0.051* 1.000
(6) Metropolitan dummy 0.095* 0.097* 0.339* 0.088* -0.123* 1.000
(7) R&D dummy 0.139* 0.206* 0.237* 0.219* 0.122* 0.012 1.000
(8) MNE 0.180* 0.241* 0.183* 0.410* 0.087* 0.157* 0.270* 1.000
9) Export dummy 0.167* 0.197* 0.002 0.261* 0.207* -0.028 0.274* 0.403* 1.000
(10) Innovation 0.220* 0.219* 0.146* 0.125* -0.029 0.038 0.154* 0.141* 0.155* 1.000
(11) Growth within Sweden -0.069* -0.130* 0.041 -0.144* 0.015 -0.167* -0.127* -0.198* -0.052 1.000
(12) Growth within the EU 0.187* 0.106* 0.045 -0.003 0.045 0.118* 0.207* 0.177* 0.101* -0.014 1.000
(13) Growth in sales within 0.046 0.066* -0.008 0.089* -0.040 0.021 0.019 0.040 0.028 -0.334* -0.117* 1.000
same market
(14) Growth new markets 0.198* 0.159* 0.027 0.027 0.024 0.172* 0.205* 0.180* 0.110* -0.110% 0.222* 0.066* 1.000
within the EU
(15) Growth new markets 0.135* 0.087* 0.059* -0.004 0.016 -0.021 0.078* 0.026 0.049 0.004 0.092* 0.006 0.314* 1.000
within Sweden
(16) Growth outside the EU 0.180* 0.185* -0.011 0.064* 0.017 0.221* 0.199* 0.212* 0.100* -0.102* 0.430* -0.027 0.303* -0.005 1.000

* significance at the .01 level



Table A.2
Collinearity diagnostics (VIF test)

Variable VIF SQRT VIF  Tolerance  R-Squared
Growth aspiration 1.18 1.09 0.8481 0.1519
Software development 1.28 1.13 0.7789 0.2211
R&D dummy 1.28 1.13 0.7898 0.2102
MNE 1.48 1.21 0.7205 0.2795
Export 1.64 1.28 0.6098 0.3902
Innovation 1.11 1.05 0.8996 0.1004
University education > 3 years, in STEM (%) 1.96 1.40 0.5121 0.4879
Firm size (logs) 1.39 1.17 0.7316 0.2684
Average age of employees 1.14 1.06 0.8883 0.1117
Metropolitan dummy 1.23 1.11 0.8127 0.1873
High-technology manufacturing 1.29 1.11 0.8075 0.1925
High-technology KIS 2.06 1.43 0.4876 0.5124
Low-technology manufacturing 1.81 1.29 0.5992 0.4008
Medium-High technology manufacturing 1.73 1.26 0.6288 0.3712
KIS market services 242 1.55 0.4138 0.5862
Less market KIS 2.49 1.56 0.4097 0.5903
Medium-Low technology manufacturing 1.85 1.31 0.5835 0.4165
Other KIS 1.30 1.14 0.7709 0.2291

Mean VIF 1.59




Table A.3
Logistic regression analysis: the relationship between software development and growth

aspirations for innovative and non-innovative firms

Firms with Innovation Firms without Innovation

Model 2 Model 3 Model 2 Model 3
() (6) ) (3)
Software development 2.204%** 2.166%** 2.895%* 2.818%**
(0.217) (0.214) (0.420) (0.412)
R&D dummy 1.254 1.101
(0.204) (0.355)
MNE 1.257%* 1.392%*
(0.131) (0.195)
Export 1.583%* 1.743**
(0.121) (0.186)
% of employees with university
education > 3 years, in STEM 2.557%** 2.168*** 4.470%** 4.019***
(0.662) (0.577) (1.597) (1.455)
Firm size (in logs) 1.100%** 1.051 1.358%** 1.293%**
(0.040) (0.042) (0.071) (0.073)
Average age of employees 0.981** 0.978*** 0.989 0.987
(0.008) (0.008) (0.009) (0.009)
Metropolitan dummy 1.079 1.059 0.990 0.945
(0.114) (0.113) (0.135) (0.131)
High-technology 2.223%* 1.990** 1.112 0.988
(0.714) (0.648) (0.559) (0.504)
High-tech KIS 2.355%%* 2.232%%* 1.789* 1.680*
(0.523) (0.497) (0.535) (0.509)
Low technology 1.312 1.211 1.389 1.301
(0.243) (0.227) (0.326) (0.308)
Medium-high-technology 2.274% %% 1.968*** 2.142%** 1.908**
(0.466) (0.417) (0.611) (0.557)
KIS market services 1.472** 1.468** 1.577** 1.557**
(0.274) (0.274) (0.346) (0.342)
Less market KIS 1.192 1.159 1.250 1.218
(0.184) (0.179) (0.225) (0.220)
Constant 0.977 1.258 0.154%** 0.193***
(0.370) (0.491) (0.073) (0.094)
Observations 2,468 2,468 1,535 1,535
Adj R"2 0.0760 0.0783 0.0920 0.0948
LR for model specification 143.32%* 120.76%** 254.79%%* 220.67***

Dependent variable: intention to scale. Odds ratios are presented. *** p<0.01, ** p<0.05, * p<0.1. SE in e-form
is in parenthesis.
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