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Digitalisation and innovation projects are regarded as key
drivers oftechnological progress and growth. Thispaper
aims to shed lighton the correlation between these activi-
ties and theirimportance for business development.

The definitionsofdigitalisation and innovation already
show commonalities and differences. Both activities
involve targeted changes that are designed to introduce
something newthatimproves the economic capability ofa
business and has project character. Digitalisation, for its
part, is restricted to information and communications tech -
nologies, while innovation means thatits outcomes have
to be distinctly differentfromthe previous status quo.

Each ofthese restrictionsdoes notapply to the respective
other activity.

Empirical research demonstrates thatdigitalisation pro -
jects undertaken by businesses conducting only such pro-
jects are around two thirds the size ofthose of SMEs
implementing digitalisation and innovation projects. In
addition, the former are more focused on individual digital-
isation steps and simpler projects. By contrast, they are
significantly less likely to embark on sophisticated projects
such as the digitalisation of productsand services, the
introduction of marketing and distribution strategies and
the digitalisation of workflow.

SMEs that combine digitalisation with innovation, on the
other hand, are more likely to investin the creation of
knowledgethatis newto the business, forinstance by
conducting research and development (R&D) more fre-
quently orinvestin tangible assets with more state-of-the-
art technology.

There are very few differences between the productivity
and creditrating of both groups, however. But pure digital
transformers achieve slower growth in both turnover and
employmentthan businesses undertaking digitalisation
and innovation projects.

Another key finding of the survey is that innovation and
digitalisation go hand-in-hand. Digital technologies often
form the basis ofinnovation, for example. On the other
hand, itis particularly innovators that make great strides in
advancingdigitalisation. With aview to therate at which
SMEs are digitalising, that means the declining innovative
capacity of SMEs overthe pastone and a half decades
has also been delaying the digitalisation ofthe sector.

Innovation and digitalisation are generally regarded as key
drivers of competitiveness and economic growth. Neverthe-
less, innovation and digitalisation activities have evolved dif-
ferently in the pastyears. During the coronavirus crisis, inno-
vation activity in the SME sector decreased on balance
(share of businesses thatinnovated more minus those that
innovated less), while digitalisation activity increased (Fig-
ure 1).1

Figure 1: Development of digitalisation and innovation
activity during the coronavirus pandemic

Innovation

Digitalisation

0 20 40 60 80 100
®|ncreased / started (again) ® Stayed the same

= Reduced / stopped Still none

Source: KfW SME Panel, 5th supplementary coronavirus survey (May 2021)

Before the coronavirus pandemic (in the 2017-2019 period),
30% of SMEs completed digitalisation projects. Ofthese,
however, fewer than half (45%) consider themselves innova-
tors.In orderto explain the correlation between innovating
and going digital, KW Research commissioned an extensive
study with the Leibniz Centre for European Economic
Research (ZEW), Mannheim.?On the basis of the definitions
ofinnovation and digitalisation, the evaluation of large num-
bers of business surveys and qualitative business interviews,
the study identified the differences and commonalities
between innovation and digitalisation.

The definitions already determine commonalities and dif-
ferences between innovation and digitalisation

The OECD has already defined innovation in the Oslo Man-
ual sincethe beginning ofthe 1990s. This definition has been
widely accepted in the EU and many other countries. Itis
also used in the KW SME Panel. Innovation in enterprises is
defined as ‘a new orimproved productor process (orcombi-
nation thereof) that differs significantly fromthe unit’s previ-
ous products or processes and thathas been made available
to potential users (product) or broughtinto use by the unit
(process)’.3Sincethe Oslo Manual was revised in 2018, it
also counts non-technical innovations such as organisational
and marketing innovationsas innovation.*

Note: This paper contains the opinion of the authors and does not necessarily represent the position of KfW.
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No uniformdefinition has yet been established for digitalisa-
tion. The Oslo Manual defines digitalisation as the applicaton
orincreasein use ofdigital technologies by an organisation.
In close alignmentwith this definition, the KfW SME Panel
defines digitalisation as activities aimed at ‘renewing the IT
structure, making use of new digital applications or digitalis-
ing products (including services), interaction with customers
and suppliers, as well as measures aimed at building know-
ledge, reorganising workflows or developing and introducing
new digital marketing and distribution strategies in connec-
tion with digitalisation’.?

Both activities thus involve targeted changes thatare
intended to improve the economic capability ofthe business,
contain somethingthatis new from the perspective ofthe
enterprise, and have projectcharacter. In addition, digitali sa-
tion often constitutes the technological basis that makes
innovation possiblein thefirstplace.® Thus, digital datarep-
resentimportantinputin innovation processes and digital
technologies make it possible to developinnovative products
and services, improve efficiency, create new forms of interac-
tion with customers and business partners and accelerate
innovationcycles.

But there are also significantdifferences in the definitions.
Forexample, whileinnovationis defined on the basis ofthe
outcome of activities, digitalisation refers to the objective and
the activities leadingto it. Other key differences liein the fact
that digitalisation projectsare notlimited in theirimportance
orscope. Innovation projects, on the other hand, are
expected to produce outcomes thatare noticeably different
from the previous status quo. Not least, innovationis defined
independently from any technology involved, while digitalisa-
tion is restricted to the use of information technologies.

Digitalisation and innovation therefore do notfully coincidein
many small and medium-sized enterprises. Rather, there are
innovations thatare notbased on digital applications (such
as a new pharmaceutical active substance or the introduction
of anew advisory service). On the other hand, there are digi-
talisation activities thatare unrelated to innovation (for exam-
pleupgradingdigitalised processes to state-of-the-artinfor-
mation and communications technology).

Businesses that digitalise and innovate compared with
pure digital transformers

On the basis of these definitions, business surveys can
explore whatlinks exist between innovation and digitalisation.
The first step was therefore to identify commonalities and dif-
ferences between enterprises thathave carried outonly digi-
talisation projects and those thathave completed both digital-
isation and innovation projects.”

SMEs with innovation and digitalisation projects are
larger and older and operate in other sectors ...

The study found that, at the level of business structure,
SMEs that implementdigitalisation and innovation projects at
the same time are significantlylarger (49 vs. 25 employees)
than businesses that carry out digitalisation projects only
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(Figure 2). Moreover, they are also slightly older on average
(39 vs. 36 years). With a total share 0f29%, the former are
more likely to be manufacturers (compared with 15%) and
less likely to be construction firms, at 9% (vs. 19%). These
findings are typical ofthose obtained forinnovative enter-
prises in comparison with enterprises with digitalisation pro-
jects.B

Figure 2: Size, age and sector
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... but are hardly any different to digital transformers in
their economic capability

However, there are hardly any differences with respectto the
fundamental economic capability of enterprises (Figure 3):
The productivity —measured as annual turnover per
employee — of enterprises that carry outonly digitalisation
projects butno innovation projects is EUR 323,000, only
slightly higher than for businesses with innovation as well as
digitalisation projects (EUR 309,000). The creditrating of
thosethat digitalise only, on the other hand, is slightly
weaker, with 239 points.

Figure 3: Economic capability
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Forthe capital expenditure ratio the valueis 1.0 percentage
pointhigher for enterprises that actively digitalise without also
innovating (Figure 4). At the same time, thisgroup has a
much lower exportratio, which can be attributed to the differ-
ent sectoral structure, among other things.



Figure 4: Comparison of capital expenditure and interna-
tional sales
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Eliminating structural effects using statistical methods
The furtherinvestigationseliminate the influence ofthese
and other structural features with the aid of statistical meth-
ods. In the following we perform a causal analysis using the
entropy balancing method.® It allows observable differences
in digitalisation and innovation activities to be attributed
exclusively to whether or notabusiness has completed digi-
talisation and/or innovation activities.

Digitalisation activities are more varied in enterprises
that also innovate

Small and medium-sized enterprises thatundertakeinnova-
tion and digitalisation projects spend more on digitalisation
than pure digital transformers and also implement more var-
ied digitalisation projects (Figure 5). At EUR 54,000, average
annual digitalisation expenditure is justunder two thirds
higherthan for digital transformers thatdo notinnovate. This
also applies relative to the company’s turnover: Based on
annual turnover, digitalisation expenditure is 1.42% for digital
transformers thatinnovate, while this percentage is 0.85% for
digital transformers thatdo notinnovate.

However, the former also implementeach of the surveyed
digitalisation projects more often than non-innovating digital
transformers. This applies particularly to sophisticated pro-
jects such as the digitalisation of products and services, the
introduction of digital marketing and distribution strategies
and the digitalisation of workflow. Here the relevant propor-
tionsin thegroup ofdigital transformers thatinnovate are
around 75% higher than among non-innovating digital trans-
formers. SMEs with innovation and digitalisation projects on
average carry out around 2.4 ofthe surveyed digitalisation
categories simultaneously, while this rateisonly 1.7 for non-
innovating digital transformers (including the category
‘Other’).
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Figure 5: Digitalisation activities
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SMEs that also innovate are more likely to use sophisti-
cated digitalisation applications

SMEs that combine digitalisation with innovation have also
been shown to use more sophisticated digitalisation applica-
tions more frequently than non-innovating digital transformers
(Figure 6). Thus, enterprises in this group are more than
twice as likely to use big data applications (19%) than non -
innovating digital transformers. In the use of artificial intelli-
gence, that shareisin fact three times higher. This is likely
due to the fact that both types of application place high
demands on acompany’s expertise. In additionto program-
ming skills, they typically require mathematical-statistical
knowledge as well, as a high proportion of users develop the
applications further.'®° Businesses thatinnovate are more
likely to possess such expertise than others.

Digital transformers thatinnovate are also more likely to use
digital platforms that are less demanding compared with the
applications mentioned thus far'l. The willingness and ability
to tap into ‘new things’forthe company is thus reflected in
the innovation behaviour itselfas well as in the adoption of
new digital possibilities.
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Figure 6: Use of digital applications
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Creating and integrating new knowledge into the busi-
ness

In a second step, the study examined how both groups gen-
erate new knowledge for their enterprise on the basis ofthe
Mannheim Innovation Panel. In addition to the previous sur-
veys, comparisonswere undertaken with non-innovating
enterprises without digitalisation activities and pure innova-
tors. In thefollowing analyses, structural effects were also
removed from thefindings of the surveys using regression
methods.?

Pure digital transformers are less likely to acquire tangible
assets whosetechnological level is differentto what they
have previously used than enterprises which combine digitali-
sation and innovation (Figure 7). This applies to completely
new as well as to improved technologies (grey bar). They are
roughly as likely to acquire improved technologies as exclu-
siveinnovators (blue bar). By comparison, enterprises with
no innovation and digitalisation activities are less likely to
investin all three types oftangible assets.

Pure digital transformers are also less likely to conduct
research and developmentactivities (R&D) of their own than
SMEs with innovation and digitalisation activities. This
applies aboveall to the implementation of continuous R&D.

In this way, SMEs thatcombine digitalisation with innovation
generate newin-company knowledge more often than non-
innovating digital transformers, notonly by acquiring tangible
assets but also by conducting own R&D. In the groups that
were analysed, companies with innovation and digitalisation
activities play an unmistakable pioneer rolein theincorpora-
tion of new knowledge. Pureinnovatorsrank in between the
two groups mentioned thus far. By contrast, businesses with -
out innovation and digitalisation activities rank lastin con -
ducting R&D and in acquiring improved or completely new
technologies. This finding suggests that creating knowledge
that is new to the business is a prerequisite forinnovatingin
particular.
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Figure 7: Creating new knowledge within the enterprise
—deviations compared with enterprises that engage in
digitalisation and innovation
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Digital transformers that innovate grow the fastest
Finally, Figure 8 shows growth in workforce and turnoverin
the four groups of enterprises studied. In each group, turno-
ver grew slightly more strongly than employment. Digital
transformers thatinnovate top the ladder for both turnover
and employmentgrowth. Pure digital transformers lag far
behind this group. SMEs that only innovate, in turn, lie
between thesetwo groups. Enterprises withoutinnovation
and digitalisation projectsgrow atthe slowestpace.

Figure 8: Growth in turnover and employment
—deviations compared with enterprises that engage in
digitalisation and innovation
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In-depth interviews with enterprises confirm quantitative
findings of the study

In-depth interviews with small and medium-sized enterprises
also revealed that many see a broad overlap between inno-
vation and digitalisation. Nonetheless, enterprises also distin-
guish between digitalisation steps thatdo not constitute an
innovationand innovationsthathave no relevanceto digitali-
sation.

Where businesses identify differences between innovation
and digitalisation projects, itis often that the degree of nov-
elty ofdigitalisation projects tendsto be lower from the point
of view of the market environmentand thatthe projects often
aim to upgrade or complementexisting products and ser-
vices as well as processes. Digitalisation is often seen as an
‘aid’ ora modernisation project, or as making use of modern
tools. The strategic importance is often regarded as rather
low. Enterprises are more likely to see the source of value
added of— extensive — digitalisation projects in its importance
to the business model, whilein innovationsitmostly consists
in the technological solution.

Conclusion

The aim ofthe study was to establish the correlation between
digitalisation and innovations and to demonstrate its impor-
tance forthe developmentofenterprises. As surveys contain
littleinformation at projectlevel, the study mainly involved
comparing enterprises that exclusively carry outdigitalisation
projects and those that combine digitalisation projects with
innovation.

The key findings werethat, on average, pure digital trans-
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formers are smaller and more likely to operate in service sec-
tors and construction. Their digitalisation projects are smaller,
more focused on individual digitalisation steps and often less
sophisticated. The in-depth interviews carried outconfirm
these findings.

Theseenterprises investlessin newknowledge than compa-
nies that combine digitalisation and innovation. This applies
both to engagingin own R&D and to investingin newtech-
nologies as partofinvesting intangible assets. However,
with regard to their productivity and creditrating these enter-
prises have similar economic capability as SMEs that com-
bine digitalisation and innovation. Atthe same time, however,
pure digital transformers grow more slowly than enterprises
with digitalisation and innovation projects.

In additionto providinginsightinto the characteristics ofdigi-
talisation projects and the companies thatimplementthem,
this study has thus confirmed again thatin many small and
medium-sized enterprises digitalisation moves forward in
small steps. This applies in particular to businesses thatdo
notinnovate atthe same time. Thisis a concern given the
high importance of digitalisation as atechnology ofthe
future.®

The analysis also underscores the factthat innovationand
digitalisation should notbe regarded in isolation but mutually
reinforce each other.Ontheonehand, digital technologies
often form the basis ofinnovation. On the other hand, itis
particularly innovators that make great strides in advancing
digitalisation. This indicates that the existence ofa broad
basis of SME innovatorsis also aprerequisite for achieving
fast progressin digitalisation.
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