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1. Introduction

The Fourth Industrial Revolution® and new digital technologies are transforming how
people live and work. Big data, artificial intelligence and cloud computing offer
opportunities to improve productivity and spur growth. However, while being considered
to lag behind other UK regions in digital adoption, Northern Ireland also faces the highest
share of jobs threatened by digitalization (OECD, 2018a).

The Covid-19 pandemic has further increased the necessity of firm digital adoption and
implementation. In the economic recovery plan publishedin 2020, the Economy Minister
emphasised that digitalisation and access to data are key strategic issues that can help
the Northern Ireland economy not only to cope with the unprecedented situation of the
pandemic, but also to grasp the opportunitiesthat the pandemic presents.2

This is also confirmed by a survey from KPMG in August 2020, which revealed that the
pandemic had significantly, and in many cases permanently, changed the way Northern
Ireland companies operate, with 88 per cent of CEOs stating that the pandemic had
accelerated the creation of new digital business models and revenue streams.?3

In this report, we focus on the digital transformation process of Northern Ireland small
and medium-sized enterprises (SMEs) during the Covid-19 pandemic. Specifically, we
aim to answer the following questions: (1) does the adoption and implementation of
digital technology have a ‘direct’ effect on firm performance? (2) does the adoption and
implementation of digital technology have an ‘indirect’ effect on performance through
innovation activity in the firm? (3) what are factors that motivate firms to adopt digital

technology? And (4) what constraints do small and medium sized firms (SMESs) identify

as preventing their adoption of digital technology?

Utilising a new ERC Business Futures survey on 178 Northern Ireland SMEs, we report

several findings:

1 The Fourth Industrial Revolution is characterised by a fusion of technologies - such as artificial
intelligence, gene editing, and advanced robotics - that is blurring the lines between the physical,
digital and biological worlds. More information can be found in: Government Policy Paper:
Regulation for the fourth Industrial Revolution

2 DfE: Minister outlines importance of Northern Ireland’s digital sector

3 KPMG: Digital Acceleration report



https://www.gov.uk/government/publications/regulation-for-the-fourth-industrial-revolution/regulation-for-the-fourth-industrial-revolution
https://www.gov.uk/government/publications/regulation-for-the-fourth-industrial-revolution/regulation-for-the-fourth-industrial-revolution
https://www.economy-ni.gov.uk/news/minister-outlines-importance-northern-irelands-digital-sector
https://home.kpmg/ie/en/home/insights/2020/09/ceo-global-outlook-covid-19-digital-acceleration.html
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(1) there is a significant and positive ‘direct’ effect of digital adoption and
implementation on NI SMEs performance as measured throughturnover;

(2) no significant ‘indirect’ effect of digital technology adoption on firm performance
was found. Indirect effect is assessed by examining where technology has led to
innovation in the firm, but this has not translated throughto turnover;

(3) Internal readiness of firms for the adoption of digital technology e.g. digital skills,
digital technology strategy etc. has a positive effect on firm performance;

(4) the main motivations for digital technology adoption in NI SMEs were the
challenges from public health and social distancing regulations associated with
Covid-19, the adoption of technology by competitors and firms’ perceptions of
how digital technology would support their business operations. In other words,
digital technology adoption was driven by factors external to the firm rather than
due to internal strategic planning;

(5) the constraints to adoption of digital technology vary for small and medium-sized
enterprises. While having appropriate digital skills is an important consider ation
for all firms, for medium-sized enterprises (50 to 250 employees) risks of cyber
security and engagement of the wider workforce with digital technologies are the
prevailing concerns. For small enterprises (less than 50 employees), adequate
broadband infrastructure and the compatibility of new technology with existing

systems are commonly identified constraints.

The results support our hypotheses that instead of the commonly observed — ‘indirect
effect of firm digitalisation on its performance through firm’s innovation activities (Kroll et
al., 2018; Hanelt et al., 2021), Covid-19 has created an environment whereby SMEs
digital transformation has had a ‘direct’ effect on performance. This is important, as
without digital transformation, many SMEs might not be able to operate in light of social
distancing and other health and safety regulations. However, we argue that the situation
also creates a further opportunity for SMEs’ development and growth, as having in place
updated and new digital technologies might boost future SMEs innovation, and from that
further improve productivity and growth. We believe that these insights are important for
policy implications in the near future, where the focus should be directed to supporting
SMES’ innovation as well as labour training, in order to fully appropriate the benefits of
recent digital adoption and implementation.

The rest of the report is structured as follows. Section 2 presents our conceptual
frameworks and research hypotheses. Section 3 reviews the literature on two commonly
used measures of firm digitalisation: digital readiness and adoption. Sections 4 and 5
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outline the data, measurement and empirical method, while our empirical findings are

presented in Section 6. Key conclusions and implications are summarized in Section 7.
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2. Conceptual framework and research hypotheses

The effect of adopting digital technology on a firm’s productivity and growth is often seen
as depending on the internal capabilities within the firm to harness the potential of the
technology in new and improved production processes or services. Indeed, several
studies have confirmed that it is through enhanced innovation, either product or process
innovation, thatwe can find a significant effect of firm digitalisation on performance (Kroll
etal., 2018; Hanelt et al., 2021).

However, the Covid-19 pandemic created an unanticipated and challe ngingenvironment
where many firms had to adopt new digital technologies, in order to continue operating
their businesses when faced with social distancing and other related public health and
safety regulations. Because of that, there is the potential to identify a direct relationship
between firm digitalisation and its performance, instead of the commonly observed
moderated relationship between digitalisation to innovation and in turn, to changes in

firm performance.

Therefore, our first two hypotheses are:

Hypothesis 1: Digitalisation has a significant and positive ‘direct’ effect on firm
performance.

Hypothesis 2: Innovation occurring as a result of adoption of digital technology

has no effect on firm performance.

Furthermore, drawing on a Technology-Organisation-Environment (T OE) framework, we
also study the effects of external and internal “readiness” factors on the breadth of firm
digital adoption. The TOE framework is a theoretical foundation suitable for
understanding the contextual factors that influence a firm’s processes and outcomes of
new decision-making (Tsou and Hsu, 2015). It is also widely used in studies on firm
digitalisation (Kauffman et al.; 2016; Alsheibani et al.; 2018). The framework separates
the “readiness” measure into two categories: internal readiness reflects factors inside
the firm, such as the level of technology infrastructure, human resources and skills,
whereas external readiness contains information from outside the firm, including the
suitability of existing technologies in the market, or the customers’ expectation and
requirements. Due to the need for digital transformation required in order to respond to
the pandemic, we expect the external environment to have a stronger effect on SME

adoption of newtechnologies.
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Therefore, our third and fourth hypotheses are:

Hypothesis 3: External readiness has a positive and significant effect on Northern
Ireland SMES’ breadth of digital adoption.

Hypothesis 4: Internal readiness has no significant effect on Northern Ireland
SMESs’ breadth of digital adoption’
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3. Measuring firm digitalisation: A literature review

Digital technologies have changed the way in which firms do business and interact with
their customers and suppliers. According to a recent OECD report, frontier firms in
digitalisation see higher productivity and revenue compared to their less digitally inclined
peersin the long run (OECD, 2018b).

However, even though there has been a growth of studies on firm digitalisation, there is
very little consensus about its measurement. In other words, measures of the adoption,
diffusion and implementation of digital technologies across populations of firms are
inconclusive and often provide only a partial view of the process of pre-adoption,

adoption and implementation.

Below, we summarise the literature around two commonly used measures of firm
digitalisation: digital readiness and digital adoption.

3.1. Measures of firm digital readiness

One of the key measures that has been developed is ‘digital readiness’ or ‘technological
readiness’. The original idea can be traced back to Parasuraman (2000) and
Parasuraman and Colby (2001), where the authors define technology readiness as
“‘people’s propensity to embrace and to use newtechnologies for accomplishing goals in
home life and in the workplace”. They construct their technology readiness index (TRI)

based on 4 dimensions: optimism, innovativeness, discomfort, and insecurity.

Recently, the concept of readiness has been extended to the industrial organisation (IO)
literature. As implementing digital technologies has become one of the major strategic
decisions, there is a need for organisations to assess their “readiness” level (Sony and
Naik, 2019; Schumacher et al., 2016). Weiner (2009) suggests that organisational
readiness for change can be considered as a state of being both psychologically and
behaviourally prepared to take action (i.e. willing and able). In line with this general
‘readiness” definition, the firm technological readiness (TR) implies a specific type of

capability to embrace and implement newtechnological assets (Richey et al., 2007).

Several measures of technology readiness have been proposed. For instance, Razavi
etal. (2011) and Porter and Schwab (2008) develop their TR measure from a number of
sub-indexes: Availability of latest technologies; Firm-level technology absorption;
Foreign Direct Investment (FDI) and technology transfer; Internet users; Broadband

Internet Subscriptions; and Internet bandwidth. Alternatively, Lokuge et al. (2019) base

9
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their readiness measure on seven subconstructs: resource readiness, IT readiness,
cognitive readiness, partnership readiness, innovation valance, cultural readiness, and
strategic readiness. Similarly, Schumacher et al. (2016) propose a “readiness” measure
based on 9 different dimensions (Strategy, Leadership, Products, Customers,
Operations, Culture, People, Governance, and Technology), while a 6 dimensions’

readiness measure can be foundin Sony and Naik (2019).

A more comprehensive approach can be found in Alsheibani et al. (2018), where the
authors consider TR as a combination of both internal readiness (i.e. technology
infrastructure, human resources and skills) and external readiness (existing suitable
technologies in the market). This Technological, Organisational and Environmental
(TOE) framework approach is also applied by Kauffman et al. (2016), in which they
construct a measure for the readiness to adopt cloud computing based on a composite
measure of criteria from 4 categories: (i) technology and performance; (ii) organisation
and strategy; (iii) economics and valuation; and (iv) regulation and external environment.

3.2. Measures of firm digital adoption level

Even though we are in the midst of the transition towards a digital economy and society,
the level of digital adoption varies widely across firms. For instance, an OECD reportin
2017 confirmed that the adoption of cloud computing is more than twice as common in
large firms than in small firms. Similarly, another more recent OECD report has stated
that: “Many SMEs are lagging behind in the digital transition. Most of them ignore the
potential benefits in productivity and competitiveness deriving fromthe adoption of digital
technologies, cannot clearly identify their needs, or do not have enough capabilities or
financial resources to access and effectively use digital instruments” (OECD, 2019).

To reflect this different level of firm digital adoption, several measures have been
proposed. The most common measure is a set of binary variables that reflect whether a
firm has adopted any specific kind of digital technology. For example, two other OECD
studies — Gal et al. (2019) and Mosiashvili and Pareliussen (2020) have documented a
significant effect of firm digital adoption on productivity, in which separate measures of
digital adoption for different types of technology are used, such as high-speedbroadband
internet or cloud computing services. Similarly, Cusolito et al. (2020) confirm the
significant effects of digital technology adoption on total factor productivity and factor
demand, using measures of firm digital adoption reflecting whether email or website
adoption is confirmed. In addition, there is a rich strand of literature on firm digital

10
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adoption of the specific e-business technology (Chatzoglou and Chatzoudes, 2015;
Febrianti et al., 2020).

Besides, Haller and Siedschlag (2011) use both binary measures (e.g. whether a firm
adopts a website or online transaction) and continuous measures (the shares of
employees using a computer and the share of sales associated with digital activities) to
reflect firm digital adoption level.

A more general measure of digital adoption can be found in Hollenstein (2004), where
the author constructs four categorical measures of digital adoption based on the time
period of adoption to a specific technology; the intensity of digital adoption (the nu mber
of ICT elements adopted); and the percentage of employees using each technology.
Nine specific elements, including email, internet, intranet, extranet, etc. are included in
this study. With the similar consideration of different digital technologies, the “Going
Digital: The challenges facing European SMEs” report from British Business Bank in
2019 introduces a new definition of a digitalised SME as firm engaged in at least three

digital activities among their listed 8 categories.

Overall, even though there are still some variations, the literature has shown some
considerable improvements in measuring digital readiness and adoption. First, for firm's
digital readiness, the TOE framework provides a comprehensive and systematic view on
several factors that reflect the level of firm readiness in adopting digital technologies.
However, in reality, these factors might not be as independent as stated in the theory.
Therefore, in this report, we apply the TOE framework while taking into consideration
also the information from our data. More details on how to construct our two measures
of internaland external readiness statistically, are presented in Section 4 below. Second,
with regards to digital adoption, the improvement can be seen from the change in
focusing on each specific type of technology to a more general approach in which all
available existing types of technologies are accounted for in assessing the level of firm
digital adoption. Here, similar to the British Business Bank’s reportin 2019, we consider

a digitalised SME as one who hasreported the adoption of atleast 5 digital technologies.

11
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4, Data and measurement

Our data is from Enterprise Research Centre (ERC)’s new major survey of UK SMEs -
the Business Futures Survey. This survey, carried out during Autumn 2020, set out to
understand the experiences of SMEs over the previous 12 months, as well as the impact
of the COVID-19 pandemic. The Northern Ireland sample consists of 178 SMEs.

Our measures of SME digital “readiness” are constructed based on the TOE framework
approach from Asheibani et al. (2018) and others. We apply exploratory factor analysis
(EFA), a statistical technique that examines the underlying constructs and identifies the
smallest number of hypothetical factors that can parsimoniously explain the covariation
observed among a set of observed variables (Watkins, 2018). From our survey data,
EFA results confirm that two measures of internal and external digital readiness can be

derived.4

Figure 1 shows that the internal readiness measure is constructed based on information

from 5 criteria, while the external readiness measure is based on 6 criteria.>

4 The reliability of these two “readiness” measures is confirmed by two criteria: (i) both have an
eigenvalue greater than 1, and (ii) their Cronbach’s alpha take the values of 0.78 and 0.73, much
higher than the threshold of 0.5 for any accepting factor (Acock, 2013).

5 More information aboutthese criteria can be found in Table A1 in the Appendix.

12
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Figure 1: Measures of digital “readiness” — constructed by EFA method
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With regards to firm digital adoption, a binary variable is used to reflect whether a firm
has adopted at least 5 of the 10 digital technologies presented in the questionnaire.t
These types of technologies range from Internet of things and cloud computing solutions
to some of the most recent and advanced technologies such as augmented and virtual

6 We choosenumber 5 (over 10 digital technologies) due to the fact that 5 is both the mean and the
median of the number of digital technologies used by NISMEs in our sample.

13
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reality or artificial intelligence and machine learning.” Figure 2 highlights the breadth of
digital adoption for Northern Ireland SMEs across firm characteristics.

While a larger proportion of young firms (less than 10 years old) tend to have wider
breadth of digital adoption (adopting atleast 5 different types of digital technologies) than
older firms (more than 10 years old), it is perhaps less intuitive that a higher proportion
of SMEs in production sectors reported a wider breadth of digital adoption than SMEs in
service sectors. Yet, as might be expected, the proportion of medium sized firms (50-
250 employees) reporting a wide breadth of digital adoption is higher than that for small
firms (less than 50 employees).

Figure 2: Northern Ireland SMEs’ breadth of digital adoption by firms characteristics

Source: ERC Business Futures Survey 2020
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7 The list of all 10 digital technologies included in our questionnaire is reported in Table A2 in the
Appendix.
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5.  Methodology

To test for the effect of firm’s adoption of digital technologies on business performance
(both directly and indirectly through innovation activities) we apply an innovation

production function.

Our measure of firm performance (turnover) is a binary variable that reflects whether an
enterprise has reported at least the same or increased turnover in the last 12 months.
We believe this measure is more appropriate for such a challenging and uncertain
situation under the Covid-19 pandemic, in which maintaining the same turnover with the
previous period can be seen as a positive signal of firm performance.

In equation (1), our main explanatory variable is a binary variable that reflects whether a
firm has increased its innovation activities due to its digital adoption and implementation
in the previous 12 months. This measure reflects the effect of firm digital transformation

on innovation and in turn, the effect of this innovation on performance.

In equation (2), we test the direct effects of firm digital readiness and the breadth of
digital adoption on firm performance. Two measures of digital readiness - external
readiness (ER) and internal readiness (IR) - are applied, while the breadth of digital
adoption is a binary variable that reflects whether a firm has applied at least 5 different
digital technologies in our survey (more details of the variables can be found in the

Appendix).
turnover; = By innov; + y; n X; +uy; (1)
turnover; = Bo1Dig_adopt; + B ER; + PozIR; + vy n X + uy; (2)

Then, we explore further the effect of firm digital readiness, measured by two variables
- external and internal readiness - on the breadth of firm digital adoption. Here we are
seeking to better understand the drivers of digital adoption among NI SMEs and the role

of factors internal and external to the firmin this.

Dig_adopt; = P31 ER; + P32 IR; + V3 n X; + us; (3)

We follow previous studies to control for several firm characteristics as follow:

+ Firm size — a binary variable that reflects whether a firm is small (less than 50
employees) or medium-sized (50 to 250 employees).

15
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« Firm age is another factor that might influence SMEs’ innovation and
performance (Classen et al. 2014). Therefore, we use another binary variable
that reflects whether a firmis less or more than 10 years old.

« Exporting and innovative activity have been linked through both competition and
learning effects (Hervas-Oliver et al., 2014; Love and Roper, 2015). Hence, a
binary variable is also included indicating whether a firm has sold
products/services outside the UK.

» Competition is another factor that might strongly influence firm innovation and
performance. Here, we rely on the survey and add another binary variable that
reflects whether a firm agreed that competition is one of the major obstacles to
their success.

* Finally, we also control for whether a firm has a business plan.

As our dependent variables (turnover in equations 1 and 2, and Dig_adopt in equation

3) take a binary form, we apply the probit regression with robust standard errors.

16
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6. Empirical results

Results of equations (1) and (2) are presented in Table 1. It can be seen from column
(A) of Table 1 that there is no significant effect of the increasing innovation activities due
to digital transformation on firm performance and growth. This is in line with our
expectation that where digital adoption has led to innovation, the benefits of this have
not yet materialized for the firmin terms of turnover. There is therefore a lack of support
for an indirect relationship between adoption of digital technology and firm performance
(through innovation).

Turning to assessment of a direct effect between digital technology adoption and
performance, results from column (B) of Table 1 show clearly the direct and positive
effect of digital transformation on firm performance and growth. Indeed, both the breadth
of firm digital adoption and the internal readiness me asure report positive and significant
effects on firm performance (turnover).

With regards to our control variables, both column (A) and (B) of Table 1 indicate that
there is not much difference between small and medium firms, or young (less than 10
years old) and older firms, as the uncertain and challenging environment appears to have
affected all Northern Ireland SMEs similarly. In addition, no significant difference is found
between those SMEs with a business plan, or engaged in exporting activity, and their
performance over the previous 12 months. However, where firms experience high levels
of competition this had a negative impact on their turnover performance, with this being

statistically significant in column (B) of Table 1.

17
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Table 1: (A) Indirect effect of digital adoption through innovation on business turnover
and (B) Direct effect of digital adoption on business turnover (marginal effects reported)

(A (B)
Turnover Turnover
Innovation -0.088
(0.80)
Breadth of digital adoption 0.207*
(0.111)
External readiness -0.051
(0.040)
Internal readiness 0.096**
(0.044)
Firm size (= 1 if small firm) -0.051 -0.094
(0.083) (0.090)
Firm age (= 1 if less than 10 years old) -0.062 -0.153
(0.120) (0.128)
Business plan -0.001 -0.163
(0.091) (0.102)
Competition -0.102 -0.176*
(0.081) (0.096)
Export 0.141 0.126
(0.086) (0.099)
Industry effects Yes Yes
Number of observations 153 123

Note: The dependent variable — turnover - takes the value 1 if a firm’s turnover remained static or
grew ower the previous 12 month period and the value O if it declined. Standard errors are in
parentheses. *** ** and * indicate the level of significance at 1%, 5%, and 10% respectively.

We also explore the effect of digital readiness measures on the breadth of SMEs digital

adoption. Results of equation (3) are presentedin Table 2.

It can be seen clearly from Table 2 that only the external readiness measure has a
positive and significant effect on the breadth of firm’s digital adoption, while the effect of
firm internal readiness is small and statistically insignificant. This, again, suggests that
the digital transformation of Northern Ireland SMEs in the previous 12 months has been
driven by a firm’s perceptions of its importance as enabling them to navigate Covid-19
and to respond to customers relative to competitors. Internal factors such as the digital
skill levels of employees, having a digital strategy and seeking to implement an
incremental technology adoption strategy or indeed seeing technology as a driver of
innovation had an insignificant effect on technology adoption over the previous 12

months. This presents a challenge in ensuring that the external conditions that motivated

18
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digital adoption in the previous 12 months are supported with the internal capabilities to
implement these technologies and appropriate the benefit of them through turnover
growth.

Table 2: The effect of digital readiness on the breadth of digital adoption (marginal effects

reported)
Digital Adoption
Estimate
External readiness 0.083***
(0.027)
Internal readiness 0.022
(0.032)
Firm size (= 1 if small firm) 0.107
(0.070)
Firm age (= 1 if less than 10 years old) 0.177
(0.111)
Business plan 0.026
(0.081)
Competition 0.305***
(0.066)
Export 0.018
(0.079)
Industry effects Yes
Number of observations 132

Note: The dependent variable — Dig_adopt - takes the value of 1 if a firm has adopted at least 5
digital technologies and 0 if fewer than 5 technologies adopted. Standard errors are in
parentheses. *** ** and * indicate the level of significance at 1%, 5%, and 10% respectively.

Relating to that, Figure 3 below shows some of the major obstacles for small and
medium-sized firms that might be worth considering. It can be seen from Figure 3 that a
high proportion of both small and medium firms in Northern Ireland state that lack of
digital skills is one of the main obstacles to digital technology adoption. Thisis in line
with OECD (2020) research, in which one of the main conclusions is that skills should

be at the core of the policy response to the pandemic.

However, apart from the well-known lack of skills, our data also indicates that cyber risk
is a dominant concern for almost half of medium sized firms (48 per cent) along with
concerns about the engagement of employees with new technology (39 per cent). For
small firms beyond having the necessary digital skills, there is also widespread concern
about the compatibility of new digital technologies with their existing equipment (43 per
cent) and adequate broadband infrastructure to support digital technologies (31 per

19
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cent). Policies supporting SMEs in addressing these issues might be impactful, in order
to fully appreciate the benefits of the digital transformation during the Covid -19 pandemic
period.

Figure 3: Obstacles to adoption of digital technology as cited by small and medium sized

firms

Source: ERC Business Futures Survey 2020
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7. Conclusion

As indicated in our previous report for DfE and Invest NIg, 2020 saw significant progress
in the adoption and implementation of digital technologies among Northern Ireland
SMEs, largely attributableto the Covid-19 pandemic. Public health and associated social
distancing and other health and safety regulations created a requirement for firms to
adopt and use more digital technology of different types, as traditional face-to-face
business operations were curtailed.

In this report, we provide some early results on how that digital transformation process
has affected SMEs’ performance. Utilising the new ERC Business Futures survey, our
findings confirm that the ‘direct’ effect of digital transformation on SMESs’ performance is
positive and statistically significant. However, we document no ‘indirect’ effect from the
common ‘innovation’ channel, in which the new digital adoption and implementation
helps increasing SMEs’ innovation activities and through that, further affects their
performance and future growth. It is important to remember that these findings relate to
a very specific period when firms were dealing with the Covid-19 pandemic. It is possible
that over a longer time period, a part of this effect through innovation channel might
become evident, but without further support from the government to induce SMEs’

innovation activities, the benefits of this might not be fully and totally appropriated.

Where firms have internal digital skills and a technology adoption strategy, this internal
readiness has a positive effect on performance. However, here we find a disconnect
between capability to adopt digital technology and the drivers of adoption in the
pandemic period. Digital technology adoption has been motivated more by external
factors including the challenges from public health and social distancing regulations
associated with Covid-19, the adoption of technology by competitors and firms’
perceptions of how digital technology would support their business operations. ltis likely
that the pandemic has accelerated the pace of digital technology adoption and while this
could be advantageous for firms, what is crucial in the near future, we believe, is to
strengthen SMEs’ internal capabilities, in order to ensure that the maximum benefit of
these technologies can be appropriated in terms of business performance.

8 DfE - Theimpactof Covid-19 on Northern Ireland SMEs: Evidence and comparison with the rest of

the UK
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Finally, even within the confines of this study, undertaken in a very specific period of the
Covid-19 pandemic, the performance benefits of digital technology adoption are clear.
Further efforts to support SMEs’ digital adoption and implementation need to account for
different size of enterprises and the constraints that they face. While having appropriate
digital skills is an important consideration for all firms, for medium-sized firms risks of
cyber security and engagement of the wider workforce with digital technologies is a
prevailing concern. For small firms, adequate broadband infrastructure and compatibility

of new technology with existing systems are commonly identified constraints.
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Appendix

Table A1: Constructed digital “readiness” measures: External readiness and internal readiness

Measures

Components

Survey question

External readiness (ER)

Growth/development

Do you expect your business will use more digital technologies in future?

Success

Do you think that businesses who use digital technologies are more successful?

Expectation

Do you think that more and more businesses are using new technologies?

Competition Do you think that investing in digital solutions will keep your business ahead of
competitors?
Benefits Do you agree that introducing new technologies takestime but the benefits are worth

it?

Customers’ needs

Do you think that customers expect your business to use the latest digital
technologies?

Internal readiness (IR)

Digital skills

Do you think that your employees have the skills to introduce any new technologies?

Digital strategy

Do you have a digital strategy?

Current adoption level

Is your company keeping up with the latest technologies?

Digital satisfaction

Do you think that digital technology your business has adopted met your expectations?

Innovation attitude

Do you think that your business’s innovation relies on having the latest digital
technologies




Table A2: 10 digital technologies included in our questionnaire

Type of digitaltechnology

Website to sell goods or services

Online marketing and social media

Accounting or HR software

Customer Relationship Management system

Video conferencing such as teams or zoom

Cloud computing solutions

Computer Aided Design Software (CAD)

Internet of things (connected devices)

O] 00| N| of L] | W N =

Augmented and Virtual reality

=
o

Artificial intelligence and machine learning

Table A3: Summary statistics

Variables Observations Mean
Turnover (=1 if a firm’s turnover has at 166 0.617
least the same as last year)

Innovation (=1 if a firm reported 178 0.391
increasing innovation due to digital

adoption)

Breadth of digital adoption (Dig5) 178 0.450
External readiness (ER) 143 0.999
Internal readiness (IR) 143 -0.102
Business plan 165 0.700
Competition 178 0.384
Exporter 177 0.443
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