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EXECUTIVE SUMMARY

During 2005-2019 Business Finland (formerly Tekes
and Finpro) has advanced digitalization among other ac-
tions, by implementing a number of different programs,
of which 13 were evaluated in 2020-2021. The purpose
of the evaluation was to conduct a comprehensive evalu-
ation of the relevance, results, impacts and added value
of these programs. The evaluation produced information
from the longer-term perspective, taking into account
the combined effect of several successive and simulta-
neously implemented programs. The evaluation also pro-
duced information of the different implementation con-
cepts of these programs. The results of the evaluation are
presented in this report.

The programs were evaluated in groups which were:
The forerunner programs (ex post evaluation):
Giga (2005-2010), Vamos (2005-2010), Em-
bedded ICT (2007-2013), Trial (2011-2014) and
BioIT (2013-2014)
Simultaneously started programs (final evaluation
and concerted action evaluation): 5" Gear (2014-

2019), Industrial Internet, (2014-2019) and Bits
of Health (2014-2018)

Export and invest in -programs (final evaluation):
Connectivity from Finland (2015-2017), Industri-
al Internet (2015-2019) and eCommerce Growth
(2016-2019) together with the invest-in program
Datacenter 3.0 (2015-2017)

Connected Intelligent Industries Finland (CIIF)
-program (2018-2019) (final evaluation)

The evaluation consisted of both ex-post and final eval-
uation approaches. The emphasis in the ex-post evalua-
tion was in the analysis on the previous evaluations, sup-
plementary interviews, statistical company level analysis
and case-studies. In the final evaluations a wider range
of methods and materials have been used to collect pri-
mary data, as there are no previous evaluations of these
younger programs. A special emphasis in this evaluation
was placed on the company-level statistical analysis, us-
ing control groups and control samples and advanced sta-
tistical methods. The final goal of the evaluation was to



produce a set of conclusions on how digitalization should
be advanced by Business Finland in the future; how the
program processes, program concepts and program im-
plementation should be developed in the future and how
the R&D&I-actions should be strategically developed.
The final results and conclusions of the evaluation are
based on a holistic interpretation of the different data.

PROGRAMS HAVE COVERED A WIDE RANGE OF
DIGITALIZATION THEMES AND HAVE MAINLY HIT TIME
WINDOWS WHERE THEIR ADDED VALUE HAS BEEN
SIGNIFICANT

According to the results of the evaluation, the evaluated
programs have responded well to the needs of operating
environment and target groups. Business Finland’s fore-
sight activities with key partners have been an impor-
tant factor in this. The first three forerunner programs
(Giga, Vamos and Ubicom) were a large-scale program
package and mainly fell within the time window, where
their effectiveness in relation to the needs of the operat-
ing environment has been at its most relevant. The two
subsequent forerunner programs (Trial and BioIT), with
a clearly tighter schedule and more limited resources,
acted as a timely development impetus for more pre-
cisely defined application areas and as a basis for later
broader programs. In the recently ended programs (5th
Gear, Industrial Internet, Bits of Health) the emphasis

has been stronger towards creating business growth and
internationalization of businesses. The programs have
responded well to the important need to take the ben-
efits of digitalization more widely to the business field
and to apply new solutions more widely in industry sec-
tors. Also, the development of 5G technology has been
highlighted in a timely manner, although action could
have been even more proactive. The evaluated growth
and Invest on programs (Connectivity from Finland, In-
dustrial Internet, eCommerce, DataCenter 3.0) were also
quite well timed to the needs of operating environment,
though in some programs, the real market demand has
existed more strongly after the programs.

Continuities of development work have been formed
between the programs, which can be seen in the linking
of the themes of the older and newer programs, as well as
in the continuations of the innovation-commercialization
processes between the projects of different programs.

PROGRAM IMPLEMENTATION HAS BEEN LARGELY
SUCCESSFUL AND INFORMATION HAS BEEN RECEIVED ON
THE FUNCTIONALITY OF DIFFERENT TYPES OF PROGRAM
IMPLEMENTATION CONCEPTS

At individual program level, implementation has been
for the most part successful and there haven’t been ma-
jor similar challenges that would have covered several
programs. Only bigger challenge, regarding several pro-



grams, have been the limited human resources in rela-
tion to the broad objectives of the programs. Among the
program services, those that have enabled and promoted
co-development and access to development networks,
networking and internationalization have been the most
beneficial. These services can provide most added value
to program participants, especially SMEs.

A key factor in the implementation of several programs
and a factor that has contributed to the effectiveness of
the programs has been the co-operation implemented
through the programs with EU networks and the utiliza-
tion of EU funding. Through the programs, opportunities
for networking and cooperation as well as access to new
information have been improved. At its best, the activi-
ties launched with Business Finland funding have been
scaled up with EU funding.

Simultaneously started programs (5t Gear, Industrial
Internet and Bits of Health), as a concept, worked reason-
ably well, even though all the expected benefits and add-
ed value were not achieved. Program collaboration (e.g.
networking events, marketing) gave a stronger profile
and visibility to the digitalization theme when compared
to a situation where the programs had been implemented
separately. Also, programs could be better managed as a
whole program package and facilitate the flow of impor-
tant information between the programs. The challenge
was that there was not enough time and human resources
for continuing co-operation between the three programs.

In addition, promoting technology transitions between
programs was partly challenging, since technology devel-
opment was in the early stages of innovation process in
the research-based program, while other programs pro-
moted the application of more complete solutions. As a
whole, such an implementation concept can bring added
value, but it requires a planned implementation, readi-
ness of technologies for application and a strong com-
mitment from all the parties as well sufficient human
resources to implement cooperation.

The broader and horizontal type program concept (CIIF
2022 -program), meets the needs to achieve the desired
wider impacts on systemic changes that are in Business
Finland agenda. However, only a limited information
was received of the program concept, as the CIIF 2022
-program lasted short period of time and its main pur-
pose ended up being the closing of the merged programs
successfully. However, the CIIF 2022 -program provided
experience for future programs, on how innovation and
exports can be promoted simultaneously and how to take
into account different thematic areas of digitalization si-
multaneously, in a large-scale program. More importantly
it showed, that this kind of program can gather and steer
more widely the development work towards the systemic
level goals. The implementation concept can offer possi-
bilities to promoting the innovation and commercializa-
tion process as a whole, help develop ecosystems more
holistically and respond to broad-based phenomenal



challenges. The challenge in large scale program can be
the disappearance of individual important thematic are-
as to whole and lack of focus, as well as communicating
successfully the core issues of the program to the target
groups. More detailed information on the functionality of
this type of program concept will be obtained from newer
Business Finland programs.

The growth and invest-in programs followed the tradi-
tional operating model of these kind of programs. Good
practices have been the use of local expertise in other
countries, various peer development structures and ac-
tive national networking. In the future there is a need to
advance internationalization more strongly based on the
needs arising purely from business initiatives.

PROGRAMS HAVE STRENGTHENED THE LONG-TERM CAPACITY
AND READINESS FOR DIGITAL TECHNOLOGY DEVELOPMENT
AND UTILIZATION IN FINLAND

In the evaluated programs, a number of different kind
of results and direct impacts have been achieved. These
have included new research data, pilots and new informa-
tion on the usability of technologies, the improved abili-
ty and knowledge to develop and use digital technology,
new services and products, new testing environments,
improved collaboration between actors, business growth
and business internationalization as well as new contacts
in foreign markets and networks.

From a longer time-perspective, the role of forerunner
programs has been particularly significant in respond-
ing to the ongoing and upcoming technological break-
throughs and building a foundation for the development
actions for the newer programs. These programs have act-
ed as a bridge and as a guide for technological develop-
ment at technological turning points from 2005 to 2014.
Their significance is especially important in improving the
competence for 4G mobile network technology and build-
ing the readiness for IoT -development and advancing the
use of digitalization in different industry sectors (e.g., in
biosector). Important to this has been the strengthening
of technological know-how and capabilities, the produc-
tion of cutting-edge research data, building a proactive
vision for the future developments and the mobilization
and gathering of the development community and re-
sources to further the desired development.

The simultaneously started programs have impacted
especially to the development of 5G technology and its
applications, the creation of new ICT/IoT solutions, rais-
ing awareness of digitalization in various industry sectors
and to the strengthening of a culture of co-development.
At the level of the companies and research organizations
participating in the programs, the key impact has been
the improvement of understanding and competence to
develop and utilize digitalization and also the improved
knowledge and ability to expand into international mar-
kets.



In growth and invest in programs, the results and
impacts are mainly related to the strengthening of do-
mestic and international networks, improved ability of
participating companies to grow internationally and their
international growth. Growth programs have also enabled
and contributed for some substantial international deals
to take place for Finnish actors (for example, in the Red
Compartida Network Project).

A special emphasis in this evaluation was placed on
the statistical company level counterfactual analysis.
The goal was to understand the impacts of the programs
on the key business metrics (turnover, personnel, ex-
port etc.) of participating companies. According to the
analysis, the evaluated programs have created positive
impacts to the growth of substantial part of companies
participating in the programs. It has to be noted how-
ever, that the impacts of different programs have varied
depending on the time when programs were implement-
ed. In the forerunner programs, program and other Busi-
ness Finland funding have created positive synergies for
many companies, which are reflected in higher turnover,
exports growth and improved productivity. For the newer
programs, some positive impacts in the shorter time pe-
riod are observed in staff growth.

The added value of the evaluated programs is detect-
able in several aspects. The evaluated programs have
increased the volume of development work, enabled de-
velopment work to take place which would not have hap-

pened otherwise, accelerated the development of ecosys-
tems and co-development networks, brought together the
development community and guided the overall direction
of digitalization development. Programs have also influ-
enced to the improved global competitiveness and new
international business opportunities for the participating
companies.

DIGITALIZATION SHOULD REMAIN AS AN IMPORTANT
INDEPENDENT THEME IN BUSINESS FINLAND’S AGENDA AND
THE PROMOTION OF DIGITALIZATION SHOULD BE STRONGLY
LINKED TO THE EU LEVEL AND TO GLOBAL SYSTEMIC WHOLE,
SO THAT THE RESULTS OF DEVELOPMENT WORK CAN BE
SCALED UP TO GLOBAL-LEVEL

Digitalization has rightfully been one of key areas in Busi-
ness Finland agenda. In the coming years wider themes/
missions aimed at systemic change will be emphasized
more in Business Finland’s operations. As advancing and
utilizing digitalization is a crucial theme for the success
of Finland and its businesses, it should continue to be its
own focus area and have important weight in the future
in Business Finland’s agenda. Focused actions and pro-
grams are needed to develop solely digitalization.

For the overall impacts of the evaluated programs,
it has been important, that the programs have not only
concentrated in applying technology, but they have built
capability for future technological breakthroughs. In re-



cent years, a stronger emphasis in programs has been
placed to the application and commercialization. In the
future, there is also a need to ensure, through adequate
strategic basic and applied research, a basis and read-
iness for technological development and technological
breakthroughs for the coming years.

The programs have played an important role in con-
necting Finnish digitalization development at the EU
level. Through the programs, Finnish actors have had
a better access to EU-level development networks, pro-
grams, partnerships and resources. This has increased
the overall resources available and enabled a larger vol-
ume of development work to be carried out. As the global
competition in advancing digitalization intensifies and
as the need to tackle wider system level challenges grow,
wider and larger scale measures are required, than what

Business Finland and Finland as a nation themselves
can implement. The connection to EU should be a high
priority in the future for Business Finland programs as
well. One notable EU-level theme in this regard is the
twin transition (the combination of digital transforma-
tion with sustainable development), where Finland and
EU are aiming to have a significant global role.

In Finland, a comprehensive vision/strategy and ap-
proach is needed, on how digitalization should be ad-
vanced in the future. To advance the vision/strategy, the
resources of various Finnish actors should be gathered
behind it. For development work, the goal should be glob-
al systemic entity, so that the results of development
work do not remain only national, but can be scaled in
Europe and globally.
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1 INTRODUCTION

Finland is an EU leader in the digitalization field. Its
particular strengths include its extensive know-how with-
in this labor-market segment and its already installed
high-quality infrastructure. Finland has numerous busi-
nesses based on digital technology, creating new jobs
and attracting investments. Finland’s status as a market
leader is constantly under pressure from emerging econ-
omies and established global giants. Moreover, several
countries have recently made and will continue to make
substantial investments to promote digitalization across
various application areas. For Finland it is vitally impor-
tant to maintain competitiveness in light of these market
developments and to ensure that its position as a pioneer
in the digitalization sector is maintained.

Digitalization has been identified as a crucial factor
for Finnish companies in terms of their ability to suc-
ceed in global competition across various industrial sec-
tors. With digitalization, companies gain access to new
technologies, big data and new business models based
on these assets. For consumers and corporate custom-
ers this means new products and services that blend the
physical with the virtual. It is crucial for Finnish busi-

nesses, industries and society as a whole, to adapt to the
development of digitalization and to take advantage of
the opportunities it brings.

The process of digitalization has evolved rapidly
in recent years and keeping pace requires continuous
state-level support and concerted action from Finnish
actors across the board. Business Finland (formerly
Tekes and Finpro) has supported Finnish companies by
enabling them to improve the digitization of their busi-
nesses in order to create globally competitive advantag-
es. Research organizations have also received funding to
promote digitalization by scientific means. Promoting
cooperation between companies and research organiza-
tions has been an important aspect of these funding in-
struments.

During the last fifteen years Business Finland (formely
Tekes and Finpro) has implemented a number of differ-
ent digitalization programs, of which 13 were evaluated
in this evaluation. Among them was the set of simulta-
neous programs including 5t Gear (2014-2019), Indus-
trial Internet (2014-2019), Bits of Health (2014-2018)
and, to a certain extent, Connected Intelligent Indus-

11



tries Finland (CIIF) (2018-2019). Included were also
the programs preceding them, including Tekes programs
Giga (2005-2010), Vamos (2005-2010), Embedded
ICT/Ubicom (2007-2013), Trial (2011-2014) and Bi-
oIT (2013-2014). Additionally, the evaluation included
Finpro’s export promoting programs Connectivity from
Finland (2015-2017), Industrial Internet (2015-2019)
and eCommerce Growth (2016-2019) together with the
invest-in program Datacenter 3.0 (2015-2017). These
programs and the public funding channeled through
them formed a key framework for the promotion of digi-
talization in Finland.

In order to promote digitalization as successfully as
possible, efforts have been made to improve the effec-
tiveness of program activities. One tried-and-tested ap-
proach has been the simultaneous launch of various pro-
grams in the hope of increasing the synergies between
them. This approach was particularly relevant for the 5

Gear, Industrial Internet and Bits of Health programs.
When Tekes and Finpro merged at the beginning of 2018,
Tekes’ 5t Gear and Industrial Internet and Finpro’s In-
dustrial Internet, Connectivity from Finland, Datacen-
tre 3.0 plus two smaller programs (Public Safety Asia
and Finland-Japan Gateway for Open Innovation) were
merged into a bigger, broader and more comprehensive
program called Connected Intelligent Industries Finland
(CIIF). This action combined innovation, export and in-
vestment promotion in the same program. Through this
change, a more concentrated and parallel program was
formed in order to enhance effectiveness and create
greater added value over the previous disaggregated ap-
proach.

As such, after Business Finland’s extensive invest-
ment over the last 15 years in digitalization, now, in
2020-2021, is a suitable time to look at the impacts and
added value of the measure taken.

12



The purpose of the evaluation was to conduct a compre-
hensive evaluation of the relevance, results and impacts
of the chosen 13 Business Finland programs advancing
digitalization. The evaluation produced information from
the longer-term perspective, taking into account the
combined effect of several successive and simultaneous-
ly implemented programs. The evaluation has produced
information on the benefits and added value of the con-
certed actions produced by these programs.

The major themes and questions in the evaluation were
as follows:
*+  Has the long-term and broad-scale programmatic
effort of Business Finland to advance digitalisa-
tion through its programs been fruitful?
Has added value been generated from launching
three separate programs (5™ Gear, Industrial In-
ternet and Bits of Health) simultaneously as a con-
certed action?

2 GOALS AND IMPLEMENTATION OF THE EVALUATION

Has the merging of several programs into a larger
program (CIIF 2022 -program, 8/2018-12/2019)
combining innovation, export and investment pro-
motion delivered added value?

The detailed research questions that were taken into ac-
count across all programs were:
+  What concrete results have been generated in the

programs?
How relevant have the programs been in relation
to the operating environment, target group needs
and the other programs (complementarity and
continuum)?
How well have the objectives of the programs been
attained?
What impacts have the programs had (includ-
ing the impacts on international business devel-
opment, networks and collaboration platforms,
learning and business capabilities)?

13



What added value was obtained from the pro-
grams?

Regarding implementation and additional servic-
es provided by the programs, what has worked well
and what has not? What are the reasons for this?
What were the impact mechanisms in terms of suc-
cessful program services?

How well did the programs support each other?
Were their synergies recognized and utilized?
What critical bottlenecks or obstacles were faced?
What were the most successful case examples?

As the programs ended at different times, the evaluation
consists of both final evaluation and ex post evaluation
type approaches. In the final evaluation, emphasis was
placed more strongly on how the program processes and
program concepts have worked and how the program ac-
tions should be strategically developed. Results and short-
term impacts could also be observed. When evaluating the
impacts of these programs, one important aspect was to
recognize the mechanisms behind the impacts, identify
the anticipated long-term impacts and assess their im-
portance and value. The ex-post evaluation focused more
on the programs’ long-term effects, by evaluating, after a
sufficient period of time, the impacts of the funded pro-
jects and the impacts of the other actions taken in the
programs. Long-term analyses allowed the programs to be

evaluated by using methods that will reveal the impacts
the programs have from a present-day perspective.
Though all the programs have been analyzed sepa-
rately, the summaries and conclusions were compiled at
the program group level. These program groups are as
follows:
+  The forerunner programs (ex post evaluation):
Giga (2005-2010), Vamos (2005-2010), Em-
bedded ICT (2007-2013), Trial (2011-2014) and
BioIT (2013-2014)
Simultaneously started programs (final evaluation
and concerted action evaluation): 51" Gear (2014-
2019), Industrial Internet, (2014-2019) and Bits
of Health (2014-2018)
Export and invest in -programs (final evaluation):
Connectivity from Finland (2015-2017), Industri-
al Internet (2015-2019) and eCommerce Growth
(2016-2019) together with the invest-in program
Datacenter 3.0 (2015-2017)
Connected Intelligent Industries Finland (CIIF)
-program (2018-2019) (final evaluation)

The final goal of the evaluation was to produce a set of
conclusions in relation to the questions posed above and
to provide concrete recommendations on how digitaliza-
tion should be advanced by Business Finland in the fu-
ture; how the program processes, program concepts and

14



program implementation should be developed in the fu-
ture and how the R&D&I-actions should be strategically
developed.

The evaluation was carried out using several different
research methods. The final results and conclusions of
the evaluation are based on a holistic interpretation of
the different data. The emphasis in the ex-post evalua-
tion has been the analysis on the previous evaluations,
supplementary interviews, statistical company level
analysis and case-studies. In the final evaluations a wid-
er range of methods and materials have been used to col-
lect primary data, as there was no previous evaluations
on these programs.

The methods and data used included:

Document analysis: Analysis of the program documents
provided by Business Finland and other relevant mate-
rials concerning the operative environment were carried
out. The analysis data was collected in analysis matrices
formed in accordance with the research questions. Based
on the document analysis, a preliminary understanding
of the programs in relation to the research questions was
formed.

Thematic interviews: A total of 22 interviews were un-
dertaken in order to gain more detailed insight into the
programs, digitalization trends and operating environ-
ment. The interviewees were program executives, experts

responsible for the promotion of the digitalization theme
in Business Finland and other experts in the area of dig-
italization. The main topics in the program executive in-
terviews were the relevance of the programs, the success
of the implementation, results and impacts and added
value. Other interviews focused more on questions of the
global and domestic development of digitalization, the
strategic relevance of the programs and the added value
of the programs as well as the improvement needs in re-
lation to advancing digitalization strategically.

Electronic questionnaires: Three different question-

naires were designed and conducted, all of which were
transmitted to the target groups of the simultaneously
started programs and export- and invest in -programs.
The questionnaires were implemented during February
and March, 2021. Questionnaire data was collected relat-
ing to the implementation, results, impacts and added
value of the programs. The questionnaires can be out-
lined as follows:

+ The first questionnaire was targeted at those
companies that had carried out projects in the si-
multaneously started programs. 66 answers were
received from 497 potential respondents (497
potential respondents representing 316 different
companies).

+ The second questionnaire was targeted at the re-
search organizations and other organizations that

15



had carried out projects in the simultaneously start-
ed programs. 56 answers were received from 308
potential respondents (308 potential respondents
representing 40 different organizations).

+  Third questionnaire was targeted to the companies
that had participated in the activities taken in the
growth programs. 16 answers were received from
145 potential respondents.

Descriptive statistical analysis: Business Finland’s ex-
tensive project and funding data was analyzed using de-
scriptive statistical methods to deepen the understand-
ing of the evaluated programs and projects implemented.
In addition, the data was also analyzed as background
research for the econometric analysis.

Case-studies: Case studies were carried out to de-
scribe in greater detail the impact-mechanisms of the
programs. These impacts often emerge through complex
and multi-stage processes, that often cannot be fully de-
tected by quantitative methods and data analysis alone.
Special emphasis was placed on depicting the impacts
that were created in project continuums under several
different programs. In addition, it was also important to
identify the most effective program services and good
practices in order to deepen understanding of why they
worked. 9 case studies were completed with 9 associated
interviews.

Econometric analysis: Special emphasis was placed in
this evaluation on the statistical analysis, using control
groups, control samples and econometrically-based sta-
tistical methods. Statistical impact analysis was also used
to shed light on whether the programs have impacted the
growth and performance of participating firms, when
compared to similar type of firms that did not participate
in the programs. The approach here was based on coun-
terfactual method and treatment-effect analysis. A more
detailed description of the methods and data used, as well
as the results of the analysis, is presented in chapter 6.

Workshop: Preliminary conclusions on the research
questions and recommendations, formed in previous
work stages, were finalized and validated in a workshop
on 22" March 2021. The workshop was attended by Busi-
ness Finland program executives and other experts in the
field of digitalization.

An interim report was written in January 2021 outlining
the key findings of the work at that time. The final report
was completed at the end of March, presenting the final
results of the evaluation. The evaluation was supervised
by a steering group of Business Finland experts, who
provided important additional information and insights
which helped in the final production of the evaluation.
The evaluation was carried out between November 2020
and March 2021.
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3 OPERATING ENVIRONMENT AND OVERVIEW OF
THE PROGRAMS ADVANCING DIGITALIZATION

In this chapter we will briefly describe the context in which
the evaluated programs were implemented. The scope of
the evaluated programs encompasses such a wide range of
business, innovation and economic objectives in the field
of ICT and digital development that the contextual lenses
for key phenomena have to be kept rather general. These
different phenomena can include various levels, such as:
1. Technological transformation within the technologi-
cal innovation sub-sector
2. The development of business models and environ-
ments within different fields of the participant pro-
grams
3. Societal development and awareness of the interna-
tional potential of emerging fields within the above-
mentioned areas

From the societal perspective the operative environment
relates to different discourses about how the technol-
ogies and their applications are utilized as part of the
daily lives of their users leading also to demand for the

businesses and infrastructure behind them. We call these
“economies” in this sense. The following figure (Fig. 1)
illustrates both of these as well as the approximate emer-
gence of the key technologies.

The implementation period of the evaluated programs
has been highlighted in the discussions on the digital
economy relating to digitalization and its basic building
blocks. From the mid 2010’s onwards, the emerging 5G
discussion, featured already in previous Tekes’ programs
was imminent. One interesting example and an early sign
of wider digitalization dates back before 2005 when, in
2002, digital information storage surpassed non-digital
forthe first time and electronic payments in the head-mar-
ket in the U.S. surpassed the use of cash and checks for
the first time, providing a key opportunity to advance the
platform economy. Many public assets also started to be
digitalized at this time. For example, during this period,
Google started to digitalize the main U.S. libraries. From
a technological perspective, this meant both a demand
for and the emergence of new technologies. The evaluat-



FIGURE 1. Operative environment and the different “economies”.
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ed programs to some extent at least built on this foun-
dation. To function efficiently, the transformation econ-
omy needed basic data mobility and the infrastructure
of faster mobile networks and mobile storage capacities
to enhance it, the emergence of the cloud and ubiqui-
tous technologies supported this. From the experience

2011 2013 2015 2017 2019 2021

economy perspective, business model innovation began
during 2005 with Osterwalden’s business model canvas?
being a prime example of this development. From an ICT
perspective, this led to new possibilities for telecom and
ICT companies in understanding their role as part of the
value chain.

1 e.g. Osterwalder, Alexander (2004). The Business Model Ontology: A Proposition In A Design Science Approach (Ph.D. thesis). Lausanne: University of Lausanne.
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If, however we look at evaluated programs, specifically
their objectives and key issues, during their implemen-
tation more closely we can clearly distinguish several
key trends within the context of these programs. These
trends, the evaluated programs and their objectives are
described below in figure 2.

The first programs launched by Tekes were focused on
building the basis for wireless broadband technologies
and on developing ICT and IoT solutions for wider use.
During the period in which these programs were ongoing,
3G network technologies were dominant although 4G net-
work technologies and mobile internet technologies were
starting to emerge. At the same time, mobile applications
and solutions were seen as representing an important op-
portunity to develop business in different industry sec-
tors, offering business opportunities for application de-
signers. Enabled by the mobile internet, the embedded
internet was also seen as an important future theme.

In the late 2010s, new advances in sensory technol-
ogy were made and the programs play a key part in this
development. In recent years, one of the key emerging
phenomena has been virtual reality, again the evaluated
programs provided the enabler technologies for many of
these developments. Usage of different applications be-
came mainstream and the Internet of Things discussion
also began to emerge at this time. Online advertising

(526 billion) in the United States also surpassed news-
paper advertising ($22.8 billion) for the first time. In
terms of the transformational economy, we saw the first
real steps in respect of eCommerce and in 2011 Amazon.
com for the first time sold more Kindle books than print
book and in late 2012 annual ecommerce sales topped
$1 trillion worldwide for the first time. Given these de-
velopments, we could argue that the work done in the
evaluated programs was not ground-breaking but rather
an attempt to “jump aboard an already moving train”.
The 2010s also saw significant advances in terms of data
analytics and the use of big data which was needed to
develop embedded ICT solutions, smart mobility and
5G network technology each of which started to emerge
more strongly.

In 2015, a McKinsey Global Institute (MGI) report?,
we find the first major attempt to measure the ongoing
digitization of the U.S. economy at the sector level. The
report introduces the MGI Industry Digitization Index
which combines dozens of indicators to provide a com-
prehensive picture of where and how companies are build-
ing digital assets, expanding digital usage and creating a
more digital workforce. In this report the need for digital-
ization in traditional industries and themes already pres-
ent in the industrial internet program are still stressed,
suggesting that these programs were well ahead of their

2 McKinsey&Company (2015) McKinsey Global Institute: DIGITAL AMERICA: A TALE OF THE HAVES AND HAVE-MORES. December 2015. McKinsey&Company.
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FIGURE 2. Programs in the context of the changing operative environment (from the perspective of the
rising major digitalization themes).
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FIGURE 3. Distribution of project funding over different years in different programs.
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times. By the mid-2010s, daily usage of the digital in-
frastructure was so high that it created a demand for the
different sectors of the telecoms and ICT industries to
become a central part of daily life, putting in place the
core elements of today’s platform economy. For example,

every minute Twitter users send 347,222 tweets, YouTube
users upload 300 hours of new videos, Pinterest users
pin 9,722 images, Netflix subscribers’ stream 77160
hours of video, Snapchat users share 284,722 snaps and
Facebook users like 4,166,667 posts. During last five
years, as the technologies already researched become
more affordable, the discussion around the Internet of
Things evolved with new applications such as the internet
of medical things. The discussion over big data was con-
cretized into applications worldwide, while business and
artificial intelligence starts to emerge as leaders of the
current discussion over the utilization of deep learning
and blockchain as part of day-to-day business.

In the context of the operational environment de-
scribed above, Business Finland and its predecessors
Tekes and Finpro have implemented a number of differ-
ent programs related to digitalization in Finland, of which
13 were evaluated in this evaluation. Of these, nine were
technology and innovation-driven programs launched
by Tekes, the remaining ones being programs advancing
exports. Especially Tekes programs have sought to an-
ticipate future digitalization developments and provide
funding and services to companies and research organi-
zations. Companies and research organizations have car-
ried out strategically-focused, basic industrial research,
applied research, experiments and pilots, as well as tech-
nological application and commercialization activities in
the context of these programs.

2l



FIGURE 4. The number of projects in different programs.
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Altogether some 550 million euros have been chan-
neled through the Tekes-launched programs to project
implementers during the period 2005-2019 (Figure 3).
These programs have been of different sizes in terms of
both the number of projects and funding volumes. The
largest program in terms of project funding was Ubicom
(146 million euros) while the smallest was BioIT (under
10 million euros). At its peak, the total funding volume
of the programs was over 50 million euros per year in
2007-2008 and around 60 million per year in 2015-

2017 During these years, several programs were in their
most active operational phase and thus the amount of
project funding channeled to them reflected this. Less
funding was disbursed by the programs between 2010
and 2014. It should be noted however that companies
and research organizations received other Business Fin-
land funding during that period, that may also have pro-
moted digitization (e.g. funding from other programs
advancing digitalization and non-program funding). For
example, via the evaluated programs, the funded compa-
nies received, on average, around 20-40% of their total
annual funding received from Business Finland.

With their more business-oriented focus, Ubicom and
Industrial internet have clearly been the largest pro-
grams by project volume, while research-oriented Trial
and sector-specific business-oriented BioIT had far fewer
projects. The evaluated programs have also had different
types of emphasis placed on them depending on whether
they were focused on research or business projects. For
example, Vamos and BioIT were more strongly oriented
towards business/company-focused projects whereas
Trial and 5t Gear were clearly oriented towards research
projects. All programs have however included both types
of projects.

Most of the funding has been allocated to companies,
almost 2/3 of the total funding. Companies have also im-
plemented more projects than any other type of financing
recipient. The biggest funding recipients were large com-
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FIGURE 5. The amount of annual funding that different types of organizations have received panies who received around 20-50% of the annual fund-
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companies are however also significant recipients of pro-
gram funding, receiving around 20-40% of total annual
funding. The third most important funding recipients
are the universities who received around 10-30% of the
available funding annually. On average then, less than a
quarter of total funding has been allocated to universities
and universities of applied sciences. Funding to univer-
sities, universities of applied sciences and state research
institutes did however peak around 2015 and after. On
the whole, the role of large companies as recipients of
funding was slightly greater in the first programs, while
in the newer programs the role of universities has been
emphasized more. On an individual program basis how-
ever the role of universities and state research institutes
seems to have been slightly higher in the early years of
several programs, while the company role grew stronger
in later years. This suggests that in the initial years of
program funding several programs focused more on re-
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FIGURE 6. Share of the funding different industrial sectors have received from the evaluated programs.
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Of the funding companies have received from the
evaluated programs approximately half was directed to
two TOL 2 number industry sectors. These sectors are
‘Manufacturing of computers and electronic and optical
equipment’ and ‘Computing, consultancy and related
activities’. These can be viewed as industry sectors that
actually develop digital solutions rather than simply uti-
lizing them. On the whole, it can be estimated that just
over half of the funding disbursed has gone to industries
like these. The balance was allocated to industries where
the emphasis is more strongly placed on the utilization
of digital solutions. According to the evaluation’s survey
of those companies that had received funding from re-
cently ended programs, most said that they both develop
and utilize digital solutions. Taken as a whole, funding
has been allocated to 48 different TOL 2-digit industry
sectors.

Growth programs launched by Finpro have offered ex-
port and internationalization services for the participat-
ing companies, but not direct funding. These programs
have tried to support Finnish companies through export
promotion trips, networking services and information
in order to help them reach the international markets.
Furthermore, invest in programs have attracted foreign
investment to Finland. 6 million euros have been used
in the implementation of these programs with over 160
companies participating.
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4 FORERUNNER PROGRAMS (2005-2014)

The forerunner programs discussed here include the relevance, long term impacts and added value. A compa-
three earlier programs, Giga, Vamos and Ubicom as well ny level statistical impact analysis, focusing on the com-
as two smaller and shorter programs, Trial and BioIT. panies in these programs was carried out as part of the
These five programs were implemented during the pe- evaluation and its results are presented in Chapter 6.
riod 2005-2014. The main evaluation themes here were

Implementation period

2005-2010

Main goals

- Strengthening the research and basic industrial research of wireless 4G telecommunications technology
- Development, renewal and diversification of competencies and strengths

Funding (Business Finland / total funding)

99 million euros/280 million euros

Number of projects

Implementation period

168 projects

2005-2010

Main goals

— Development and application of mobile and wireless technologies for various industries
- Main focus industry sectors: logistics and transport, construction and real estate, manufacturing industry
and business services

Funding (Business Finland / in total)

44 million euros / 93 million euros

Number of projects

194 projects

>>
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UBICOM/EMBEDDED ICT

Implementation period

2007-2013

Main goals

- Developing a research knowledge base for the Embedded Internet for the development of future
solutions
- Piloting embedded Internet technologies and commercialisable systems, products and services

Funding (Business Finland / total funding)

146 million euros / over 330 million euros

Number of projects
TRIAL

Implementation period

465 projects

2011-2014

Main goals

- Development of cognitive radio and networks
- Creating co-development test environments for product and service research and development
- Making sure that Finland stays at the top in this technology theme

Funding (Business Finland / total funding)

15 million euros / 34 million euros

Number of projects
BIOIT

Implementation period

53 projects

2013-2014

Main goals

- Development of biological data management and data analytics and promotion of related business
- Promoting cooperation between ICT actors and experts in biology, genetics, the environment and
environmental sciences

Funding (Business Finland / total funding)

9 million euros / 17 million euros

Number of projects

35 projects
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RELEVANCE

The forerunner programs were implemented during a
period when digitalization and ICT-technology develop-
ment was rapid and several technological leaps either
took place or were envisaged. These digitalization devel-
opment factors included evolving mobile technologies,
mobile applications, online shopping and social media
and the introduction of 4G mobile technologies into wid-
er usage. Moreover, the strengthening of future techno-
logical developments and markets were, to some extent,
already detectable. These included embedded ICT, new
smart devices, advanced applications, advanced sensor
technologies and more advanced data-analytic systems.
At the same time, the 20072008 financial crisis took
place, influencing economies around the world.

During the decade before the forerunner programs
were developed, the major factor in the success of the
Finnish tech industry was Nokia. This also influenced the
first programs which were, to a large extent, built around
the Nokia cluster (Nokia with sub-contractors and col-
laborating research organizations). When the forerunner
programs commenced, Nokia was still the leading mobile
phone manufacturer and developer, but its status was to
rapidly change, as foreign manufacturers and developers
won over global markets with new smartphones, operat-
ing systems and applications. This also started to change
the focus of Nokia’s business plan from mobile phones

to telecommunications networks which was ultimately to
have a significant influence on Nokia’s sub-contracting
networks.

In the forerunner programs, technological develop-
ments and breakthroughs were quickly identified with
the programs also anticipating future developments
quite successfully. In addition, the roles of the programs,
specifically, in relation to each other, were appropriate.
Giga was, primarily, a research-based program focusing
on the basic technologies required for 4G telecommuni-
cation networks. The program was important as it formed
a basis for the following decade’s utilization of 4G net-
works. Vamos was implemented alongside Giga and had
a stronger emphasis on the application development and
utilization of mobile applications across various indus-
try sectors. Ubicom focused on the research, piloting and
testing of IoT solutions. Together, these initial programs,
tackled the most important digitalization themes during
their implementation period and formed the basis for
the identification of future needs in this era.

At the same time as the forerunner programs were
running, Business Finland was also actively involved in
the development and implementation of parallel mecha-
nisms advancing digitalization which were closely linked
to these program activities. These mechanisms, for ex-
ample, included the SHOK companies (Strategic Centres
for Science, Technology and Innovation) which became
operational in 2008. SHOK’s arose from the findings
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within the Business Finland programs and from the
need to enhance closer business-to-business and busi-
ness-to-research organizations cooperation. SHOK as a
co-development and cooperation model, implemented
alongside the main program activities, had a number of
positive impacts on the implementation of the programs.
On the other hand, they also made it more difficult to ad-
vance digitalization comprehensively within the program
instrument because the SHOK’s formed another develop-
ment instrument alongside the programs.

These programs also represent a clear continuation of
previous programs and have continued the technological
development path their predecessor programs outlined
and promoted. In particular Giga, but also Vamos, were
follow-up by the NETS-program which focused on 3G net-
works and applications. At the end of the NETS program, a
decision was made to continue to promote digitalization
in two further but separate programs. These took digi-
talization development further toward 4G technologies
while also promoting the wider usage of the applications
in different industries.

Moreover, it is clear that the Giga and Ubicom pro-
grams benefited from a fortuitous ‘time window’ where

their effectiveness in relation to the operating environ-
ment and to the needs of the target group was seen as
particularly relevant. As 4G technologies and networks as
well as embedded ICT came into wider use in the next
decade, Giga and Ubicom were well placed to boost the
technology sector and help application users to get ready
for future developments. The Giga evaluation pointed out
that the program was well placed to address the needs of
the operating environment, even though the small size of
the domestic market posed some challenges in finding
suitable project candidates®. Additionally, in the Ubicom
program, the growing need for embedded processors and
solutions, ubiquitous computing and an increasing num-
ber of devices connected to information networks was
well understood while the program responded proactively
to emerging developments®.

The Vamos program, on the other hand, faced signif-
icantly greater challenges in this respect, even though
the program was well matched to the needs of the par-
ticipating companies and the companies themselves
were mainly satisfied with the program services®. The im-
portance of mobile applications emerged more strongly
during the Vamos program period with significant the-

3 Annu Kotiranta, Olli Oosi, Mia Toivanen, Jaakko Valkonen and Mikko Wennberg (2011) Co-operation to Create Converging and Future Networks — Evaluation of Five Telecommu-

nications Programmes. Tekes Programme Report 6/2011

4 Kimmo Halme, Henri Lahtinen, Martin Fréberg, Anna Zingmark, Christian Haeger, Tarmo Lemola, Jussi Autere and Ilkka Tuomi (2015) Similar paths, different approaches.

Evaluation of the ICT sector programmes in Finland and Sweden. TEKES REPORT 3/2015

5 Tuomas Raivio, Johan Lunabba, Erkka Ryyninen, Juhani Timonen, Markku Antikainen and Santeri Lanér (2012) Software, mobile solutions and games industry. Evaluation of

Tekes software related programmes. Tekes Programme Report 2/2012
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oretical visioning done on their inherent possibilities.
The challenge here was centered around the ability and
willingness of the target companies to test and deploy
solutions which was not sufficient. Another challenge was
the lack of a suitable platform for application develop-
ment (including challenges with the Symbian operating
system and particularly in relation to the ongoing devel-
opment and sophistication of other platforms). Given
these factors then the program failed to provide a ma-
jor boost. Markets and the demand for mobile solutions
have however were, subsequently, to show phenomenally
strong growth many years after the program concluded.
Two subsequent forerunner programs, Trial and Biolt,
were constructed using a much tighter timetable and
more limited resources to boost digitalization develop-
ment in more focused target and application areas. Trial
in particular represented something of a continuation of
the first programs, particularly Giga. Cognitive networks
had already been identified in both NETS and Giga as an
important future development target and in Giga this
was to be one of the four featured theme areas. Invest-
ments in cognitive radio span multiple programs where
the demand for more advanced development work was
clear. As the need for cognitive networks grew during the
Giga program, a clear need emerged for an entirely new
program focused exclusively on cognitive radio. Trial was
based on research but also tasked with creating concrete
solutions. In this way program was very well placed to

continue the previous work done and to take it closer to
producing applications. The Trial program responded well
to the growth of wireless communication and to the need
to develop more efficient solutions. The program can be
seen as the endpoint for 4G technology development in
Business Finland programs and at the same as the tran-
sition point to 5G development.

The BioIT program was implemented during a period
when the amount of biological data available grew at a
tremendous rate and the need for and ability to process
and interpret this data required significant development.
This need generated tremendous business and research
opportunities. The BioIT program focused on strength-
ening the development of the biodata processing sector
and on promoting the growth of related business. As de-
velopment of this sector was in its infancy, BioIT was ac-
tually well placed to support sector growth and to help it
network more effectively with and into the ICT sector. For
later programs, BioIT acted as a trigger for the develop-
ment of digital technologies in the bio- and health sec-
tor with the program being recognized as an important
promoter of further digitization in the bio sector. The
short implementation period of the BioIT program was
deliberate (it was designed to work by providing a sharp
initial push to sector development followed by a bigger
program), but it also created challenges in respect of the
effectiveness of the program. In two years, the program
was up and running, but this meant it only had a lim-
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ited ability to generate longer, more profound impacts.
For this reason, it was seen as important that the actions
launched in relation to the BioIT program were continued
in the newer programs.

The first three programs (Ubicom, Giga and Vamos)
represented, in their time, a distinctive large-scale and
wide-ranging public investment in digitalization develop-
ment and application in Finland. These programs were
also, for the most part, relevant in relation to the needs
of the actors involved in telecommunications technolo-
gy and mobile solutions. The other two programs were
formed more specifically to address the needs of their
technology and industry sectors and responded well to
the needs of the operational environment and the rele-
vant actors. Each program was also successful in outlin-
ing the key future development paths.

The programs were also able to respond quite well to
the changes and technological breakthroughs that took
place during their implementation periods. Although the
timing of the programs has been good, for some pro-
grams an even more proactive start could have further
added to the development of the sector when compared
to competing countries.

LONG-TERM IMPACTS AND ADDED VALUE

Now, some ten years after the first forerunner programs
ended and six years since the last forerunner programs

were finalized, would seem to be an appropriate time to
identify the long-term impacts of these programs and the
added value in terms of the development of digitalization
in Finland. What makes these interpretations challenging
is that all of the results and impacts have to be analyz-
ed in the context of the time during which the programs
were implemented. The challenge is also to identify the
individual effects of the programs and separate these ef-
fects from other developments arising from changes in
the operating environment. Note should also be taken of
the impacts on those programs under evaluation of both
the preceding and following programs and the synergies
created between them.

The first three programs had a broader focus and their
desired impacts were expected to emerge comprehen-
sively in the advancement of technologies, wider knowl-
edge and understanding of technologies and in various
impacts across several industry sectors. In the two later
programs the expected impacts were more limited to a
specific technology and industry sector, but in time, their
influence was expected to grow.

In the Giga program, significant individual outcomes
generating wider impacts included, for example, interna-
tionally recognized results in cognitive radio, business
creation based on academic research, standardization
and patents, especially in the field of future wireless
technologies. In the case of Vamos, improved knowledge
in respect of the capability of Finnish companies to uti-
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lize mobile technology was attained and technology de-
velopers and utilisers (especially from the logistics and
transportation sectors) were better connected, in some
cases quite fruitfully. In terms of Ubicom, knowledge and
understanding in respect of IoT and technology (Blue-
tooth, IoT device networks, etc.) was improved and fur-
ther developed to better address future needs. In relation
to Trial, cognitive radio technology was further developed
and significant results were achieved for example in cre-
ating co-development platforms, standardization and
new solutions. BioIT was also especially important in
helping to create business opportunities for companies
involved in and advancing the formation of the bioana-
lytics sector in Finland.

The role of bigger Finnish telecommunications com-
panies was important in many of the forerunner pro-
grams. Program funding has enabled them to execute
higher risk projects in applied research. Many impacts
and benefits can be seen in their businesses in terms of
new patents, new knowledge and more advanced cooper-
ation with research organizations and SMEs because of
this. Furthermore, research organizations have also been
able to carry out the type of strategic industrial research
that has helped introduce new commercially exploitable
research information to a range of different actors. This
has helped to plot the direction of digitalization devel-
opment and highlight business opportunities for compa-
nies of various sizes.

In terms of direct program effects, the following can be
identified:

+ improved knowledge of new technologies

+ increased cooperation between companies of dif-
ferent sizes and the formation of value networks

+ stronger cooperation between research organiza-
tions and companies

+ strengthening the culture of joint projects and
co-development between different actors

- effects on business growth (of new solutions,
products, the deployment of applications, intangi-
ble capital (patents))

+ improved competence of actors and the better rel-
evance of know-how in relation to the needs of dig-
italization development

+ formation of new competence / value networks

+ influencing the direction of technology develop-
ment (standards)

+ clarifying the direction and common vision of the
future technological development and adaptation
to it

International co-operation (for instance Artemis) and the
utilization of international funding also played an impor-
tant role in these programs. Through these internation-
al networks, technological information from around the
world was obtained thus influencing the ongoing R&GD&I
-work in Finland and at the same time enhancing long-
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term international cooperation. These programs also laid
the foundations for subsequent programs particularly in
relation to international cooperation and funding.

From a long-term perspective, the importance of
the evaluated programs is underlined by the fact that
they have been implemented during major ongoing or
expected technological turning points. These turning
points and future developments emanating from them
were identified in the forerunner programs with meas-
ures subsequently targeted at the right things. These
programs have been particularly important in that they
have brought important Finnish actors (big companies,
universities, research institutions) together in order to
better determine the direction in which Finland should
invest in relation to digitalization. The programs have
helped to define how to react to future needs and how to
direct digitalization development.

These programmes provided a significant boost to the
telecommunications technology and mobile solutions
sectors and to the ability of Finnish actors to keep up
with expected developments globally. The forerunner
programmes undoubtedly improved knowledge and un-

derstanding of future digitalisation developments, pre-
paring Finnish actors for change in these areas. With-
out these programmes, it is estimated that, in relation
to many digital technologies, Finnish actors in general
would not have been able to keep up with the rapid pace
of digitalisation development as well as they did.

The forerunner programs weren’t so successful in
spreading the benefits of digitalization more widely to
different target industry sectors and promoting the use
of mobile applications in these industries. Especially in
this respect new innovations were created in only limited
numbers.

The forerunner programs also formed the founda-
tion for the following programs. This can be seen in the
continuation of the development work form forerunner
into the newer programs. Clear development paths can
be traced form Giga to Trial and subsequently to the 5th
Gear and Industrial Internet programs. In addition, there
is clearly also a link form BioIT to the following larger
program, Bits of Health. From Ubicom and Vamos how-
ever the paths are more fragmented leading into several
programs, but most obviously to Industrial Internet.
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Wirepas Oy Successful R&D and commercialization -project continuum from forerunner programs to recently ended programs

Wirepas is a company focusing on the development and provision of
IoT connectivity technologies to its customers. Established in 2010,
with its head office in Tampere. The company is based on research
and development work carried out at Tampere University of Technolo-
gy. Its main technological solution is the Wirepas Mesh network which
is an IoT network protocol that can be used in several different appli-
cation fields. Today, the company operates in several countries and
has received significant private funding for business development.
It has, to date, over a hundred customers. In Finland, the company
employs more than 40 people.

Wirepas has implemented projects in several different programs.
These programs include Ubicom, Industrial Internet, 5t Gear and
the growth program, Industrial Internet. In Ubicom, the company
was still in its formative stages. Its R&D project in the program was
carried out to develop the company’s technology and bring it closer
to the commercialization stage. As a result of the project, commercial
activities based on licenses could be launched and the company got
its first important customers. Subsequent projects were carried out
in the context of the Industrial Internet programs (technology and
growth programs). These projects aimed at scaling the technology for
wider use and improving the technology to meet the needs of poten-
tial international customers. Business Finland funding encouraged
the company to expand its business to other countries, gaining proof

of concept for its technology and enabling it to invest in sales organ-
ization and in working in other countries. These projects were very
important for Wirepas in terms of getting new contacts and gaining
a foothold in international markets. In the project carried out in the
5th Gear program, important steps were taken to improve the technol-
ogy taking it to a new level, using the 5G test network (5GTNF). This
was a joint project involving large companies and research organiza-
tions. The technology was developed to a point that allowed a new 5G
standard to be created based on it. To achieve this, it was important
that the project involved large actors who were able to influence the
standardization process. New patent applications were also filed. Ul-
timately, the company is now in a very good competitive position in
international 5G technology-based markets because of this project.

These projects and the funding received form BF have thus clear-
ly played an important role in the development of the company. In
the first project funding was obtained at a time when it was challeng-
ing to source it elsewhere. Funding with Business Finland’s expert
support, helped the company to promote its technological develop-
ment project bringing it closer to the commercial stage. In the other
projects, the support for and encouragement to invest in internation-
al growth has been important. In the last project the most important
aspect of the 5th Gear program was the introduction to the co-devel-
opment network with the major actors in Finland. m
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VTT advancing digitalization in several programs

VTT Technical Research Centre of Finland Ltd. played a crucial role in pro-
grams advancing digitalization and remains an important actor in the
Finnish innovation system context. Its basic task is to produce applica-
ble and relevant research and provide technology and research services
to both domestic and international companies and the public sector.
With its expertise, VTT has helped define what types of programs are
required in relation to the evolution of the operating environment while
helping to shape the content of the programs together with Business
Finland and other actors. VTT has also implemented important flagship
projects in the programs which have both influenced and paved the way
for other projects in the programs. In the programs VTT has played a
key role in producing strategic research agendas (SRAs) and roadmaps
together with universities and large companies.

Altogether, VTT has implement over 100 projects in the context of
Finland’s national technology program during the period 2005-2020.
These projects have dealt extensively with various aspects of digitali-
zation. VTT played a significant and indeed a leading role in the pro-
grams linked to the SHOK activity, 2010-15. These included IoT, re-
al-time economy, data to intelligence and cyber security. Other major
research projects have focused on various areas of mobile technology.
In some projects, solutions have been created for specific domain areas
like smart mobility, smart cities, industrial automation solutions, IoT
and industrial internet, healthcare and smart hospital. In some of the
projects, the task has been to coordinate a wider cooperation network.

VTT projects have, for their part, shown the way forward for digi-
talization in Finland. For example, in the Giga program administered
by Business Finland, VTT played a major role in supporting the Finnish
telecoms industry and thus helped it to gain a strong position in 4G
communications technology. Likewise, in the Business Finland Ubicom
program, VTT-led research projects were important in terms of laying the
groundwork for future developments in respect of IoT solutions across
various application areas. In the Trial program, cognitive radio test pads
were developed and research was conducted in collaboration with a num-
ber of partners. In the 5th Gear program VTT was an important player
in the initiation and coordination of the 5GTNF testbed network. At the
same time as 5G technology was developed, VTT’s projects provided
high profile support to the Finnish telecom industry by means of new
technology generation. In the Industrial Internet program, research was
conducted in the IoT theme and solutions created. The development of
important operating models such as Reboot IoT Factory were thus sup-
ported and coordinated. In Bits of Health, new health care solutions were
developed and ecosystem development was supported.

As awhole, VTT’s projects and activities have formed an important
framework for the implementation of several programs. Its activities
in these digitalization programs have also been important in guiding
the broader vision of development work regarding digitalization in
Finland. m
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Abomics Ltd BioIT and Bits of Health project continuum

Abomics is a company focusing on medical research and on creating
solutions for the healthcare sector. Its main area of expertise is pharma-
cogenetics, especially related to the best known 24 genes. Abomics was
founded 2013 by pharmaceutical experts in Turku and currently employs 4
people. The idea behind the company was the increasing need to develop
digital solutions and automatic services for the healthcare sector, to aid
both patients and healthcare personnel. Pharmacogenetic tests can re-
duce the side effects of drugs and thus the costs resulting from these side
effects. The main services of the company are Abomics’ PGx interpreta-
tion tool which converts raw pharmacogenetic data into an easy-to-under-
stand report that guides physicians in their work, GeneRx database for the
use of health care personnel and GeneAccount which maintains patient
records and interprets test results. Pharmacogenetic tests can reduce the
side effects of drugs and costs resulting from side effects.

The company’s development is strongly in line with the digitalization
development of the health sector in Finland. The use of digital solutions
has expanded at an even greater pace in the health sector over last decade.
The first years of the start-up company were a time of quieter growth, but
as understanding of the benefits of different types of solutions in the in-
dustry sector improved, the company also started to grow.

In the early years of its operations, the company participated in the
BioIT program and carried out two projects. These projects were very im-
portant for the early stages of its product/service development enabling
further development work to take place. In the first project, a database

was gathered using literature analysis and coding, to determine how dif-
ferent genes react to different medicines. Based on this, it was possible to
define medication for different needs. The second project was to develop
laboratory expert opinion reports. These two projects formed the basis
for the future development of the company. Business Finland’s funding
came at the right time for the company’s technological development. The
funding enabled research and development work to take place that would
not have been possible to the same extent without it.

The third project was conducted in the context of the Bits of Health
program and with Young Innovative Companies funding. In this project
the emphasis was placed more on commercialization and the export of
services to different countries. The company participated in export pro-
motion trips. This project resulted in the company gaining a better un-
derstanding of foreign markets and, ultimately, in new contacts. Currently
the company focuses more in domestic and Nordic markets, but because
of the project, sales in Europe is increasing and the readiness for interna-
tional growth has improved.

As a whole, activities undertaken in respect of Business Finland’s pro-
grams have helped the company to develop more strongly during the cru-
cial early development stages. Funding and expert advice has enabled the
company to create new services and steer its operations towards the most
appropriate directions. A very important benefit of the programs has also
been the new contacts and new information gained as well as the publicity
received. ®
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Recently ended programs were implemented during
2014-2019. They included eight programs. Three inno-
vation and technology programs were launched by Tekes
and four growth and invest in programs by Finpro. One
program (CIIF 2022) was launched during the transition
period when Tekes and Finpro merged into Business Fin-
land. This program represented a broader program con-
cept that brought together several programs launched by
Tekes and Finpro.

5.1 SIMULTANEOUSLY STARTED PROGRAMS

In 2014, Tekes launched three programs at the same time,
all of which were to be implemented in the same time
period (Table, p. 31). These programs focused on differ-
ent digitalization themes advancing wireless networking
technologies, embedded solutions, digital health while
also disseminating ICT/IoT-solutions to promote wider
use across various industry sectors. The aim of the pro-
gram concept was to improve the effectiveness of these
programs by increasing synergies between them, creat-
ing a more coherent whole. This type of planned, con-

5 RECENTLY ENDED PROGRAMS (2014-2019)

certed action was a new type of experiment in developing
Business Finland’s program instrument.

In addition to the evaluation of the program concept,
the implementation, results, impacts and added value
of these programs were all evaluated. A company-level
statistical impact analysis, of the companies in these
programs, was carried out as part of the evaluation. Its
results are presented in Chapter 6.

RELEVANCE

These three programs were implemented during a pe-
riod when 5G technology was in development and was
expected to deliver more efficient data transfer and new
digital solutions in different application areas. Moreover,
Finland already had a number of internationally success-
ful companies utilizing digitalization applications across
their businesses. Nevertheless, ICT investments were still
lower in Finland when compared to relevant comparison
countries (Sweden, USA) while in manufacturing indus-
try the benefits of digitalization were clearly not being
utilized as widely as they could be although the use of
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Implementation period

2014-2019 (from 2018 onwards as part of CIIF -program)

Main goals

- Creating a foundation for 5G strategic research
- Development of 5G technology ideas that can be refined as
business opportunities

Funding (Business Finland / total funding)

67 million euros/ over 100 million euros

Number of projects
INDUSTRIAL INTERNET

Implementation period

163 projects

2014-2019 (from 2018 onwards as part of CIIF -program)

Main goals

- Dissemination of ICT solutions to various industry sectors to
digitize business

- Catalyzing the collaboration between developers and users of
ICT and mobile technologies

Funding (Business Finland / total funding)

89 million euros / over 100 million euros

Number of projects
BITS OF HEALTH

Implementation period

347 projects

2014-2018

Main goals

- Activating the business potential of digital healthcare

Funding (Business Finland / total funding)

82 million euros / over 100 million euros

Number of projects

147 projects

digital solutions was disseminated more widely across
the healthcare sector, delivering more significant oppor-
tunities to related businesses.

These simultaneously started programs were mainly
relevant in terms of the operating environment and the
needs of the target groups. These programs made an
effort to disseminate the benefits of digitalization to a
wider range of industries while also responding, through
the development of research information and know-how,
to the emerging technological breakthroughs (primarily
5G technology). Industrial internet focused on dissemi-
nating digital telecommunications and mobile technolo-
gy solutions to various industries and on promoting the
utilization of these solutions. The 5t Gear program was
more research-based in trying to create the foundation for
5G strategic research, promoting 5G experiments and in-
cubating new solutions while Bits of Health focused more
on activating the business potential of digital healthcare.

The Industrial Internet program responded well to the
need to promote the digitalization of various industries
more widely. Finland’s particular challenge has been the
slow adoption of the new value creation made possible by
digitalization®. According to the EU’s DESI monitoring,
Finland is the EU’s digital leader in infrastructure, know-
how and public services, but only a middle-level player
in the digitalization of business. Developing digital solu-

¢ Digital Economy and Society Index (DESI), Finland.
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tions, making the benefits of digitalization visible and
disseminating them to different industries remains an
important task in terms of industrial renewal and produc-
tivity improvement.

The 5t Gear program was relevant and very necessary
program in its time, particularly when considering the on-
going global developments in respect of 5G. Indeed, the
launching of a 5G program had already been on the cards
for some time. In Asia and the USA, 5G development dis-
cussions began as early as the beginning of the 2010s.
Launching the Finnish program earlier and more proac-
tively could therefore have made it possible for Finnish
players to gain a clearer lead in terms of 5G technology
over its international competitors. Notwithstanding this
however, the program was nevertheless important, posi-
tioning Finland well in terms of the development of 5G
technology.

The Bits of Health program commenced quickly after
the BioIT program continuing Business Finland’s invest-
ments in the bio- and health sectors. Compared to BioIT,
Bits of Health was a larger and better resourced program
promoting digitalization across a much broader thematic
scope. The main focus was promoting digital solutions
in health care and the growth and internationalization of
the digital health business. As Finland already had strong
expertise in ICT technology and data processing as well
as in the health sector, opportunities were identified to
improve performance and business opportunities via

digital solutions. The program was justified in this way
on its implementation. The program was linked to the na-
tional health sector’s growth strategy 2014, on the basis
of which it was well connected and positioned in respect
to national goals set for sector development. At the same
time, the program complemented well the other research
and development work that was done in the field by Sitra,
the Academy of Finland and others.

SUCCESS OF THE OPERATING METHOD AND
IMPLEMENTATION CONCEPT

In launching the programs simultaneously, the goal was
to rationalize resources, launching a more focused in-
vestment strategy in terms of digitalization, promoting
greater synergies between program services, networking
between actors from different programs and enabling
better technology flow between the programs and the
various application areas.

In general, simultaneous implementation proved, in
part, to be an effective solution, though the full benefits
of the approach were, ultimately, not obtained. The 5t
Gear and Industrial Internet programs in particular did
however benefit from this approach, as they were imple-
mented in a more tightly synchronized fashion. The Bits
of Health program had fewer connections with the other
two and therefore did not generate as much benefit from
the concept.
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Simultaneous implementation clearly also lent
strength and increased visibility to the digitalization
theme. This was achieved especially in relation to major
joint events in which all of the programs were involved.
For example, the events organized as part of Reboot
Finland, as well as Customer Club seminars, were func-
tional and useful in this regard. Information in respect
of different digitalization themes could thus more effec-
tively be disseminated to a wider audience. These events
also garnered wider attention as a range of digitalization
themes were on the agenda.

The networking of actors from different programs
could also be undertaken in a more coordinated and ef-
ficient way. As the program representatives already had
a good picture of the actors in their own thematic area
and joint events between programs were arranged, the
various actors could then be brought together more ef-
ficiently. Cooperation arose in particular between actors
in the 5t Gear and Industrial Internet programs. If the
implementation of the programs had been undertaken
separately there would probably have been less coopera-
tion between these actors.

At the program management level, cooperation was
very close, particularly between those involved in the 5
Gear and Industrial internet programs. This allowed the
programs to be implemented synchronously, effective-
ly as a single program package. It was also important
that the same experts were involved in the management

teams/steering groups of both 5" Gear and Industrial
Internet. These programs could thus be directed in con-
cert with information exchange between the programs
occurring almost seamlessly.

The major challenge facing this operating model was
the lack of resources available to implement continuing
and deeper cooperation between the programs. The pro-
motion of the programs’ own thematic areas required the
majority of the available human resources rendering it
challenging to find time to advance and promote things
in cooperation.

Another challenge was that the 5t Gear programs re-
search and development was in the early stages of the in-
novation process while the other programs were focused
on promoting the application of more complete solu-
tions. This meant that technology transfer to the other
two programs was challenging as the technology was still
in the research and development phase. Moreover, in re-
spect of technology transfers more generally, programs
emphasizing the application of technology should clear-
ly be implemented only after the technology is mature
enough. It should however be noted that information on
the potentials of 5G technology was transferred from 5t
Gear to the other programs which in turn ultimately led to
wider future impact and benefits.

An additional important aspect here relates to those
programs implemented by Finpro during the same peri-
od. For all three simultaneously started programs there
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were ‘sister programs’ on Finpro’s side with whom close
cooperation was established. In essence, this mode of
operation piloted the future model for Business Finland.
Good forms of cooperation increasingly included joint
events, delivering information between programs on po-
tentially ‘commercialisable’ solutions and potential over-
seas markets. This collaboration also prepared the way
for the new CIIF 2022 program.

SUCCESS OF PROGRAM IMPLEMENTATION AND SERVICES

Implementation of the simultaneously started programs
has largely progressed according to plan. Some indi-
vidual challenges have arisen but few major challenges
emerged affecting all of the programs.

5th Gear had time-span of 6 years with operations
planned for 2-year time periods. Technology develop-
ment was a priority in the first phase. In the next phase
the development and implementation of experiments
was the main focus while at the end of the program, a
stronger emphasis was placed on technology adoption
and application. This kind of programmatic life cycle
method represented a good practice approach in terms
of program implementation. Most of the projects in-
volved academic partners. The most important operat-
ing models here were the 5G experimental environments
facilitated by the research partners (5GTNF). In these
environments, testing and co-development was carried

between the research organizations and companies, as
well as their international partners. New research infor-
mation was produced but over time the focus shifted in
a business-oriented dimension. These environments did
however become a good way to produce information and
network Finnish actors with each other and with foreign
partners.

In Industrial Internet the key goal was the produc-
tion and dissemination of information on ICT solutions
to different actors and industries, promoting networking
between technology developers and users thus promot-
ing the wider use of ICT technology in manufacturing
industry in particular. The important thing here was to
organize events and cooperate with other programs (in-
cluding Finpro programmes). An example of good prac-
tice in the program was support for companies in relation
to the preparation of different events where information
was shared concerning the supply and demand of various
technological solutions. The Reboot Finland IoT ecosys-
tem projects were also a key component of and approach
utilized in the program activities. This operating model
brought the needs of different actors and technologies
together for application purposes.

In Bits of Health, the important factor in the success-
ful implementation of the program was active Team Fin-
land cooperation, especially with Finpro and Sitra. This
opened up a number of new possibilities for companies
to get involved in relevant networks as well as providing
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additional opportunities for commercialization. Impor-
tant services in this regard were for example the export
promotion and networking trips to the UK, the USA and
the Middle East (Gateway to UK, Gateway to USA etc.).
Another important factor here was that the companies
and public actors were ’ready’ for the program, they par-
ticipated actively in the program and there was a strong
demand for program services. For example, more com-
panies were funded than had originally been planned.
A key element of the program was also the Clinical En-
trepreneur Finland -concept/pilot. It aimed at creating
an operating model where, generated from the needs of
development challenges in the health sector (especially
in the University hospitals) new, high-quality, business
projects could be funded by Business Finland which
would eventually lead to the creation of new business-
es. Furthermore, an important operation model here
was the National testbed network which facilitated and
promoted the establishment of a national co-develop-
ment network, international partnerships (one point
of contact for foreign companies) and worked as a test
platform in which to develop healthcare innovations
bringing together health actors and digital solution de-
velopers.

The primary challenge in terms of program implemen-
tation related to the limited human resources available,
particularly when compared to the resources available in
terms of project funding. Programs often have ambitious

goals and vast financial resources available to launch
project development work. At the same time, programs
are often implemented by only a small number of full-
time personnel. Programs usually have an executive
person working full-time for the program combined with
a few other experts, who support program implementa-
tion in addition to their other responsibilities. Although
the available funding can trigger significant measures,
other types of support are also required in order to fully
promote the objectives of the programs. These include,
gathering information, arranging events, coordinating
different actors and cooperating with domestic and for-
eign actors relevant to the program. Experience from sev-
eral programs over time suggests that human resources
are often rather limited in relation to the scope of the
objectives actually pursued.

Project implementors have, for the most part, been
satisfied with the services provided by the programs. The
cooperation networks made possible by the programs
and the networking opportunities provided by them have
been perceived as useful. This is reflected in the respons-
es of both companies and research organizations to the
evaluation questionnaire. Cooperation and problem solv-
ing with several different actors is considered to be valu-
able benefit made possible by the programs. Networking
events and seminars have also been identified as impor-
tant, particularly in terms of finding partners and as a
chance to learn from others.
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FIGURE % Views of project managers from companies on the functionality of the programs
services (evaluation questionnaire for companies).

Cooperation networks/development
communities enabled by

Networking events

Platforms for co-development/experimenting
with other organizations

Seminars

Expert consulting (incl. support from the program
manager, staff and program coordination)

Communication/access to information (www,
brochures, marketing, other publicity etc.)

Services that support internationalization
(assessments and analyses, introductory
and networking trips, visits etc.)

Steering to networks and other financing
(incl. international)

Information production (i.a. public special area
assessments, surveys from Finland and abroad)
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18% 32% 17% 5% 28%

11% 45% 22% 20%
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M very useful
not at all useful

100%

not very useful

The companies involved also emphasized the signif-
icance of co-development platforms and test-beds for
their activities. While research organizations also value
these, private companies probably gain more in the way
of direct benefits from such co-development platforms.

For research organizations as opposed to private com-
panies, the expert support provided by the programs has
more often been identified as a valuable benefit of the
programs. For example, guidance in project planning has
been useful as it has shifted the project focus in a more
appropriate direction.

There were few challenges encountered in the pro-
gram’s implementation. This was clearly highlighted by
the questionnaire responses. For various actors in co-de-
velopment, challenges did however begin to emerge as
the development work shifted from basic research to
company-specific product and development work. At this
point less information is shared for understandable rea-
sons by the companies involved.
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FIGURE 8. Views of project managers from research organizations on the functionality of
the programs services (evaluation questionnaire for research organizations).
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Customer club

Customer club was an operating model implemented as part of
the Industrial Internet program. Customer club organized a se-
ries of events to which key players and participants from Indus-
trial Internet (both Tekes and Finpro programs), 5th Gear and the
Bits of Health programs were invited. In addition, key program
stakeholders were also invited to the events. Events were organ-
ized during the period 2015-2018.

The main goal of Customer Club was to network different
participants and to provide new information related to the topic
of digitalization. Participants had a chance to present their own
activities and good practices in the use of digitalization. At the
same time, expert ‘presentations deepened participants’ under-
standing of the themes discussed while more detailed informa-
tion was presented on the program services. Of particular im-
portance here was the desire to provide digitalization developer
organizations and users with the opportunity to meet and learn
from each other. Customer Club meetings were based around
various topics partly related to current issues in the operating
environment and partly to the focus areas of different programs.
Examples of the topics include, Industrial IoT meets 5G and IoT
Forge and Digital Twin.

The main impact of the operating model has been the new
information that has been passed to the participants and the new
contacts participants have created and developed. In particular,
new cooperative links emerged between the customers of the 5th
Gear and Industrial Internet programs. m
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FIGURE 9. Impacts and benefits of participating in the programs according to the views of companies

(evaluation questionnaire for companies).

Participation in the program advanced and deepened
our cooperation with other actors
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for our organization's future

Participation in the program activated RDI activities
in our organization

Participation in the program assisted the utilization of research
results and commercialization and implementation of
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Our organization gained clear advantage and added value due to
the project being linked to Tekes/BF's program, compared to it
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Participation in the program enabled developing
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The programs have influenced the participating organ-
izations in many ways. For both companies and research
organizations a clear benefit and impact of participating
in the programs has been the deepening level of cooper-
ation enjoyed with other key players. The programs have
offered a platform for this and supported the formation
of cooperation networks.

Many organizations also recognize that the programs
have played a strategically important role in terms of fu-
ture development work. This demonstrates that there is
a clear need for the programs and that they have played
an important role in the development of digitalization.
Furthermore, the programs have clearly influenced and
activated R&D-activity in many organizations. They have
also played a meaningful role both in utilizing and dis-
seminating research results to a wider audience. Accord-
ing to the results of the questionnaire, the programs
have also succeeded in catalyzing development work that
might not otherwise be undertaken and have supported
the exploitation of project results.

Business Finland programs and the benefits they en-
able are fully acknowledged among the organizations in-
volved. One notable piece of information emerging from
the questionnaire however was that around 40% of re-
spondents from the private companies did not recognize
which program they have attended (for research organi-
zations the share of respondents answering in this way
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FIGURE 10. Impacts and benefits of participating in the programs according to the views
of research organizations (evaluation questionnaire for research organizations).
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was 15%). This shows that Business Finland programs are
not, perhaps, as widely identified in the target groups as
they could be and thus that the potential benefits of the
programs probably are not recognized as widely as ini-
tially thought. A higher level of recognition would clearly
be useful here.

Project implementation has also been largely success-
ful in these programs. In most projects the objectives
and the level of technical risk have been relevant and
correctly defined when compared to the operating envi-
ronment. More broadly, this supports the view that the
actions taken in line with the program objectives have
been relevant to the implementation environment of the
programs.

At same time, most of the projects have attained the
goals set. Program objectives have also been promot-
ed well in the actions taken in respect of these projects.
Overall, challenges seem to have occurred only in a small
number of projects. Perhaps the most notable thing here
is that about half of the respondents have collaborated
with projects in other programs. This shows that some
projects have benefitted from other programs running
at the same time as originally desired in promoting the
concept of simultaneously started programs.
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FIGURE 11. Implementation of projects according to the views of the project executives
in companies (evaluation questionnaire for companies).
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FIGURE 12. Implementation of projects according to the views of the project executives
in research organizations (evaluation questionnaire for research organizations).
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FIGURE 13. Views of the program executives on the significance of
Business Finland’s funding for project implementation (evaluation
questionnaires for company and research organizations).
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The program instrument and funding have clearly ac-
tivated development work that would not have been exe-
cuted without them. A significant number of the projects
would not have been executed at all and many projects
would have been implemented on different time sched-
ule or on a smaller scale. Business Finland funding in
these programs has been successfully targeted to those
areas where its added value is significant. Funding has
primarily been targeted to development areas where oth-
er funding would have been challenging to secure.

FIGURE 14. The impact Business Finland funding to project imple-
menters own financial investment to development work (evaluation
questionnaires for company and research organizations).
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Project implementers have also increased their own
financial resources in respect of the development work,
after receiving Business Finland funding. According to
the questionnaire, over 50% estimated that they invest-
ed 40% or more of their funding into their development
work, compared to the situation where the work would
have been done only with their own resources (considered
only those who would have implemented projects with
fewer resources in any case). This shows, that Business
Finland funding has also had a significant leverage effect
on the development work undertaken. Development work
has therefore been undertaken to a great extent and with
a larger volume of financing than would otherwise have
been the case.
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RESULTS AND IMPACTS

The simultaneously started programs had number of
different types of results as well as the wider impacts
expected from them being quite diverse. The expected
results related to new research results, pilots and new in-
formation on the usability of technologies, the improved
ability and knowledge to develop and use digital tech-
nology, new services and products, new testing environ-
ments, improved collaboration between actors, business
growth and internationalization as well as new interna-
tional networks.

In the 5% Gear program, the expected results related
to world-class 5G research results, pilots and demonstra-
tions, activation of collaboration between 5G developers,
new 5G research innovation, improved global compet-
itiveness and new business opportunities. One of the
main achievements in the whole program has been the
creation of the 5GTNF co-development test platform. This
has enabled different actors to develop and test 5G solu-
tions cooperatively. It is has also served as a platform for
many of the results achieved in the context of the pro-
gram. The platform could be used in several parts of Fin-
land. More broadly, the results of the program have often
been related to new solutions, new research information
and new know-how.

In Industrial Internet the renewal of businesses with
the opportunities offered by digital solutions, new multi-
disciplinary networks and business growth and interna-
tionalization were the key results of the program. These
results were achieved e.g., in Reboot Finland IoT factory
research ecosystem -projects where new commercially
exploitable research information has been produced, new
collaboration has been started between companies and
research organizations and new solutions have been pro-
duced. The improved level of understanding between dif-
ferent actors in respect of the possibilities IoT-solutions
can bring to different businesses were also important. In
industrial internet the results are mainly related to the
development of technologies for businesses, promoting
new cooperation networks, new research information, im-
proved competence to conduct research and the increas-
ing competence levels of different industries to utilize
digitalization.

In Bits of Health, the program objectives related to the
strengthening the ecosystem surrounding the digitaliza-
tion of the heath sector, the promotion of exports and
improving Finland’s reputation across the sector. Signifi-
cant results were also achieved in terms of activating com-
panies. A large number of companies participated in the
program specifically to develop their businesses. Ecosys-
tem development in Finland was also clearly supported
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with the program activities (testbeds and projects bring-
ing actors together). The creation of the National Testbed
Network represents a significant program achievement
with operations still continuing. The program also invest-
ed significantly in the internationalization of companies
and has also produced some good results in this area. In

TABLE 1. Examples of results in business projects.

5th GEAR

+ Improved ability to develop services and
products in a 5G environment
+ IoT/ICT solutions

+ A new service product /concept using 5G
technology

company needs

old products

+ Development of new standard versions of the
5G network as a basis for future 5G network
products

+ From strategic industrial research: new
knowledge and know-how from new areas of
technology

+ Improved ability to utilize digital technology

INDUSTRIAL INTERNET

+ New technological solutions developed/
acquired for IoT devices and/or for other

+ Improvements in the technology used in the

+ New ICT solution that helped to improve the
efficiency of business processes

+ New information and knowledge on how
ICT technology could be used in business
processes, services and products

+ Improved understanding of IoT solutions and
their business opportunities

Bits of Health the results relate, primarily, to the develop-
ment of new digital solutions and in the creation of new
cooperation networks and ecosystems.

In the simultaneously started programs the following
kinds of individual outcomes and results have been at-
tained.

BITS OF HEALTH
+ New innovation created through cooperation
between ecosystem/test bed actors

+ New devices and service products for health
care sector

+ New networks for application developers and
users

+ New contacts and improved understanding of
foreign markets

+ Patents and intangible capital
+ Technology standards
+ New co-development networks

+ Raising the basic level of digitalization in the
organizations involved and rising awareness
and understanding of the opportunities created
by digitalization.

+ New cooperation networks

+ New contacts in foreign markets
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TABLE 2. Examples of results in research projects.

5th GEAR

+ New comprehensive research information about 5G
networks and the business potential they could generate

+ Publications and materials on 5G and IoT technology
+ New cooperation networks between actors

+ Implementation of 5G test networks in Finland, new test
beds

+ Rising levels of mobile network research

+ Improved awareness of research results and international
recognition of these research results

networks

+ Improved ability to conduct 5G-related research in
different application areas

INDUSTRIAL INTERNET

+ Increased understanding among
researchers and participating companies
of how to develop digital solutions for
business needs

+ New research information and
publications on specific technology areas
(AL big data etc.)

+ New co-operation and co-development

BITS OF HEALTH

* Research publications
+ Improved level of competence
+ New cooperation networks

+ Research information that has helped in
the creation of new business solutions and
services

According to the evaluation questionnaire, these re-
sults have influenced the participating companies in var-
ious ways. Almost all of the companies involved in these
programs, have been able to improve their ability to utilize
and develop digitalization through their projects. The pro-
jects have also influential in the creation of new products,
opening up of new business opportunities and creating
new work processes. These kinds of direct business im-
pacts are also quite frequent. On the other hand, impacts
relating to growth, productivity and profitability are less
frequent. These are often the result of the more direct im-
pacts and it may take time before improved competences
and products etc., start to influence these numbers. In

general, SMEs have experienced the effects of the projects
more in relation to the development of their businesses
rather than in terms of direct profitability.

From the research organizations’ point of view, new
research has been conducted on the basis of the results
of the projects completed. This shows that the programs
have in the long run also influenced research work. It is
also notable that over half of the research projects an-
swered (53%), that the research conducted in the simulta-
neously started programs was a continuation of research
conducted in the context of the preceding Business Fin-
land programs. This shows that the evaluated programs
have supported long-term research activities to promote
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FIGURE 15. The effects of projects that have promoted digitization in companies, according
to the views of those responsible for projects (evaluation questionnaire for companies).
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digitalization. The results of the questionnaire also show
that most of the project results have also been utilized
by other actors. From this it can be concluded that a ma-
jor part of the research result was significant, as there
has been a desire to utilize them more widely in both
research and development work. These research results
seem also to have been transferred quite easily to private
companies and public organizations. This means that the
research results have also been useful for more practical
activities and applications.

The wider impacts derive form the important results
of the programs e.g., the shared test beds/environments
that have resulted in important technological develop-
ments and solutions, new information from research,
disseminating technologies to new application areas,
new cooperation networks and new concrete solutions
that have influenced businesses. From these kinds of re-
sults the wider impacts will emerge over time.

In general, the simultaneously started programs
provided an important boost, particularly in their focus
areas, to advancing digitalization. The programs have
supported the development work in the identified target
areas and enabled important actions to be taken. As the
simultaneously started programs ended quite recently,
only some of the expected impacts can be detected at
the current time of writing. From this perspective howev-
er, it is also important to identify emerging impacts that
cannot yet be clearly detected.
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FIGURE 16. Impacts of research projects after the end of the projects, according to the
project executives (evaluation questionnaire for research organizations).
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The 5t Gear program has contributed significantly to
the development of 5G technologies and expertise in Fin-
land. The program has improved the general understand-
ing of 5G technology and its development and opportu-
nities. It has also been important for the companies and
other actors involved to be able to test the possibilities
of 5G with their own projects. This increase in the level of
5G knowledge and understanding will undoubtedly have
a longer-term impact, particularly when actors are able
to better utilize 5G technology. The creation of a coop-
eration culture in the development of 5G technology has
also been an important force multiplier here. From these
new research results, applications and other benefits can
emerge. In conclusion, the program has made it possible
for Finland to become more competitive in the research
and development of 5G enabling it to increase the utili-
zation of 5G information more widely.

The Industrial Internet program reached a fairly wide
field of actors and increased the networking and cooper-
ation of a number of organizations. It also raised aware-
ness and understanding of the potential of the industrial
internet in different application areas. As a direct result,
more actors are now able and better positioned to devel-
op their business with ICT-solutions. The research organi-
zations involved also have a better understanding of what
kinds of needs Finnish companies have and what types of
solutions are demanded. For small companies, the pro-
gram has offered collaboration possibilities with bigger
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actors, enabling new business opportunities for them. At
the same time, for large companies, the opportunities
around digitalization are now better understood, these
businesses have formed new partnerships with research
organizations and smaller companies and they are able
to direct operations in relation to this. In addition, some
important ICT-solutions were created in the program
making it possible for companies to develop their busi-
ness process and improve their products and services.
In conclusion, Finnish actors participating in the pro-
gram are in a better situation to utilize the opportunities
around the Industrial Internet. It should however be not-
ed though that the program reached only a limited scope
of companies and only a few of these gained clear and
substantial benefits from the program. As such, there
remains a broader need to help Finnish companies to im-
prove their ability to utilize digitalization.

The Bits of Health program played an important role in
advancing the development of the heath sector industry
and its digitalization as well as its business potential by
networking actors (health sector and digital developers)
and ecosystem building. The healthcare sector is now bet-
ter placed to take advantage of digitalization and compa-
nies enjoy better prospects for growing their business in
Finland and abroad. There has been growth in the digital
healthcare companies participating in the program and
the industry sector, in Finland, has undoubtedly devel-

oped in recent years Finland is now also clearly identified
as a significant country in the thematic area of the pro-
gram. There were many other factors that impacted the
above-mentioned issues, but the Bits of Health program
was undoubtedly one of the major players influencing
this general development.

Given these points, it is clear that the programs have
attained their objectives. They have been able to contrib-
ute to the desired development in their thematic areas.
Providing more detailed interpretations of the impacts
is however still rather challenging because many objec-
tives did not have target levels or precise definitions. In
some of the followed indicators, such as the number of
organizations funded and the business growth figures,
the target levels have been reached. On other objectives,
it can be said that the programs have successfully pro-
moted development in line with their objectives and that
the overall development has in many ways been in the
desired direction. On the other hand, the wider utilization
of digitalization, further company internationalization,
broader growth impacts in terms of the participating
companies and a stronger pioneering position in digital-
ization for Finnish actors will require more time and new
actions. It should however be noted that these programs
have also contributed to the emergence of successor
Business Finland programs forming part of a continuum
of programmatic development work.
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5G Test Network Finland (5GTNF) as a platform for research, co-development and the testing of 5G solutions

During the 2010s, the culture of co-development between differ-
ent actors in advancing digitalization and mobile technology was
markedly strengthened. An important aspect of this development
has been the emergence of different types of co-development and
testing platforms. Business Finland programs (most notably the
program continuum of Giga, Trial and 5th Gear) have played an
important role in this by helping to develop these testbeds and
developing new ways of creating operational models for testbeds
as well as providing project funding for the actions taken on these
testbeds.

As 5G network technology developed during the 2010s, the
need for 5G research and technology testing platforms also grew.
It was rapidly seen to be necessary to bring the actors togeth-
er and provide opportunities for collaboration. 5G platforms like
this had begun to emerge in other countries and research on the
5G theme progressed at a rapid pace. As preparations for the 5th
Gear program began, the development of a 5G test environment
was set as an important priority target for the program. Compared
to the rather more disaggregated platforms in other countries,
the goal was to create a broader and more integrated cooperation
network of 5G technology test platforms across the country. In
this network, the required technologies, innovations and solu-
tions for vertical industries could be more easily developed.

After its creation, the 5G Test Network Finland formed the
necessary infrastructure and ecosystem for the development of

5G technology and its applications. The parties involved are net-
work and technology manufacturers, operators, application devel-
opers, public organizations and research organizations etc. Spe-
cial application areas have included smart industry, smart cities
and living, smart mobility, smart health and wellbeing etc. These
test environments were created in eight cities and municipalities
each with their own thematic areas: Espoo (Otaniemi Aalto Uni-
versity campus, Nokia Karaportti campus), Tampere (Hervanta
campus, Korkeakoulunkatu street areas), Helsinki (Helsinki uni-
versity campus in Kumpula), Oulu (Oulu university campus and
VTT office site), Kuopio (Savonia University of Applied Science),
Turku (TUAS campus), Ylivieska Centria campus area) and Sodan-
kyld. 5GTNF can be viewed as one of the main outcomes of the 5th
Gear program.

Business Finland’s funding and program support has been
crucial for the operations of 5GTNF. The 5th Gear program was,
moreover, the driving force in terms of generating the idea for
the network, refining its actions and gathering actors into the net-
work. Its operation was boosted by the earlier 5GTN, TAKE-5, COR-
NET WIVE Business Finland funded projects which in addition to
5G technology research, laid the foundation for 5GTNF’s. Thereaf-
ter, activities were scaled up using both Business Finland and EU
funding (with the financial resources of the different participants
involved). The projects have mainly been implemented as joint
projects involving different types of organizations. > >
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...5G Test Network Finland (5GTNF)

Experiences with the operation of the 5G test network have in
the main been positive and the impact logic of the network has
functioned well. The network has brought relevant actors togeth-
er, launched new cooperation arrangements and strengthened old
ones, promoting new research work and testing and enabling the
flow of information between actors in the network. Through the
actions taken, the network has produced new research data, new
innovations and know-how (especially in 5G radio and network
technology, AI application and smart mobility) and new 5G-based
solutions for industrial automation, smart cities, healthcare and
wellbeing and government applications (e.g., defence forces, po-
lice, border guards and the rescue services). Participants have re-
ceived the latest information on the evolution of 5G: technology
developers have learned about the requirements and function-
ality of different applications while vertical industry actors have
received information about the opportunities offered by 5G and
learned how to apply it. Different actors have also been able to
participate in the preparation of numerous new R&D projects and
obtain funding, as well as increasing their 5G skills, utilizing the
test network in their product development (technology develop-
ment and applications) and gaining visibility through the ecosys-

tem while, at the same time, improving their reputations as 5G
experts. More broadly, 5GTNF has expanded and deepened coop-
eration between research organizations and industry, promoted
the international networking of participants and improved access
to international funding. With the help of the network and ecosys-
tem, actors have participated in several large EU projects.

S5GTNF continues to operate at the current time of writing with

project funding with the future of the funding for network coordi-
nation set to be clarified by the Ministry of Economic Affairs and
Employment in the near future.
As a whole, 5GTNF has clearly contributed to advancing Finland’s
position in 5G research and applications. Finnish actors have a
knowledge and understanding of 5G applications while the coun-
try’s 5G research is widely acknowledged as being top class. It is
estimated that over, roughly, the next five years, the development
of 5G technology in an applicable and commercial form will be a
key goal for business. This will require 5GTNF-type platforms and
other support for ecosystems and co-development. Thereafter, it
is estimated, that 6G research and development will become a
more important priority. m
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National Test Bed Network for the health and biosector

The National Test Bed Network was formed as a part of the Bits of
Health program and on the initiative of the program. The idea for
the network was based on the recommendations of the National
growth strategy for health research and innovation and the Minis-
try of Social Affairs and Health as well as Sitra, who also strongly
supported its formation. Test beds were formed in the five Univer-
sity hospitals of Finland as well as in South Karelia hospital.

The test beds are focused on bringing together different actors
from university hospitals and their regional partners (cities, poly-
technics, universities) to share experiences, learn from each other
and develop cooperation. Private sector companies are also im-
portant participating organizations here. In the test environment,
digital products and services are researched, developed and tested
in either a real or simulated environment. Test beds have support-
ed companies’ development activities at various stages, such as
idea development, clinical research, prototype development, user
testing and co-development. As it has been difficult for compa-
nies to start collaboration with hospitals, The Test bed network
has tried to develop a more systematic, high-quality and effective
form of Test bed cooperation between companies and hospitals.
In the long run, the goal was also to attract foreign companies to
the test beds. The vision was to make Finland the most attractive
testing environment for companies in the world.

The development of the Test Bed network in the Bits of Health

program progressed mainly through workshops where operation-
al models were refined. Test bed working groups were set up in
all areas while a national steering group was formed to support
national cooperation. The operational models were systematized
and a roadmap was developed for Test bed operations to support
further development.

The Test Beds remain at various stages of development across
the different regions in Finland and, as such, further work is re-
quired to integrate them more fully into wider RDI activities. Work
also remains to be done in terms of ‘productization’ and basic pro-
cesses as well as in the visibility and marketing of Test beds.

During the operation of the test platforms, new solutions have
been developed and tested. These have the potential to lead to the
development of new business as well as to changes to hospital
operations. The main achievement has however been that co-de-
velopment has been strengthened and several approaches have
been developed to achieve this. Along with the formation of Test
beds, this can also be views as one of the main achievements of
the Bits of Health program.

Test beds have continued to operate after the Bits of Health
program concluded and they will continue to promote the wider
goals set by it, namely, accelerate the development and deploy-
ment of better healthcare solutions, enable business, promote pa-
tient safety and enable the development of know how. m
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Reboot Finland IoT Factory

Reboot Finland IoT factory is an operating model that is linked to
the wider Reboot Finland concept. The goal of this concept is to en-
able the benefits of digitalization to be fully utilized in Finland and
to encourage digitalization development and collaboration between
important stakeholders (Public-Private-Citizen-Partnership). Four
ecosystems have been chosen as the focus areas: smart health, in-
telligent production (Reboot IoT Factory), marine and education.
Business Finland played a key role in launching the concept.

Reboot IoT Factory focuses on Finnish manufacturing indus-
try. At the heart of the operational logic was changing mindsets
of different actors regarding information sharing and co-devel-
opment. The operations have been targeted to eight forerunner
factories and four leading research organizations. Factories refer
to larger Finnish industrial companies. Around all the eight facto-
ries ecosystemic development has been implemented and at the
same time the ties between the different factories are strength-
ened. There are three major parties that create fast trials together.
Big companies’ businesses mainly constitute the demand for new
digital solutions and experiments. Research organizations provide
research information and ideas for the solutions giving extra com-
petitive edge. SMEs are the ones who deliver solutions for the large
companies and conduct the needed experiments. All the factories
share information with each other on new solutions and informa-
tion, in reciprocal manner.

The operating model has produced clear benefits to different
parties. Big companies have been able to find solutions to their
businesses, test new ideas and get proof of concept -information
in co-operation with research organizations and SME’s. Because
of Business Finland funding they have been encouraged to start
co-operation with great number of new SME’s that have special
expertise in the necessary areas of digital solutions. Funding has
also encouraged to experiment more boldly new ideas. SME’s get
new business opportunities and networks in the direction of large
companies and research organizations. Research organizations are
provided with information of the digitalization needs of companies
on the basis of which research work can be steered.

A key impact of the approach has been the to the mindsets:
actors are more willing to share information more openly. All the
participants benefit, as they have access to information and ex-
pert competences that they would not otherwise have had at their
disposal. Important effect has been that new useful information
is delivered more efficiently and learning processes have become
faster among different actors. This has led to significant increase
in digitalization speed of Finnish manufacturing.

Reboot IoT factories have been funded from Industrial Internet
program. All the factories as well as research organization have im-
plemented Reboot IoT factory-projects. Reboot Finland IoT Factory
activities as whole, are coordinated by VTT. m
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ADDED VALUE

On a whole, the simultaneously started programs did, in
many respects, create added value. On a general level,
these programs have undoubtedly improved the level of
understanding in respect of future developments sur-
rounding digitalization and have helped promote a more
cohesive vision among the various actors involved of the
future possibilities around digitalization. Through these
programs, actor views on digitalization have been harmo-
nized. At the same time, the direction of digitalization at
the international level has been influenced in program
activities (e.g., 5G standards) and Finland’s views have
been taken into account in terms of global regulation.

Additionally, these programs have also brought actors
together and provided new ways of engaging in co-de-
velopment to better meet future needs. There has also
been a perceptible change in attitudes towards co-devel-
opment, especially during recently ended programs. The
needs of larger companies, research organizations and
small companies have been brought together and oper-
ating models have been developed that can provide ben-
efits to all parties. This has required funding and support
from the programs and in many ways catalyzing such
activities would have been challenging without external
program support.

The programs have also enabled a wider range of in-
dustries to access the advantages of digitalization in the
future. Through the activities of the programs, like-mind-
ed actors have been brought together and information
has been disseminated more broadly. It must however
be said that there still remains a lot of work to be done in
this area and that the programs have only a limited scope
to make a difference in this case.

The programs have also provided opportunities for
companies to further develop their businesses. New ap-
plicable research results, co-operation networks, support
for internationalization and ecosystem building have all
been important benefits in this respect.

The added value of these programs can also be seen in
terms of Business Finland’s strategy. The programs have
produced information, on the basis of which the promo-
tion of digitalization can be undertaken more effectively.
A good example of this is the development of the bio and
health sector.

In sum, in their target areas, the programs have raised
competence levels and increased the ability of many
Finnish actors to succeed, enabling them to better take
advantage of the opportunity’s digitalization provides.
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5.2 GROWTH AND INVEST IN -PROGRAMS

This chapter describes the key findings from three growth
programs and one invest in -program. Key figures from
these programs are presented in the following table.

CONNECTIVITY FROM FINLAND

Implementation period

2015-2017 (then as part of the Business Finland)

Main goals - Program supported Finnish companies to capture business opportunities within the connectivity and digital
services sector
Funding Approximately 1,1 million

Number of companies involved
INDUSTRIAL INTERNET (CYK)

Implementation period

34 (or 38 depending on the definition)

5/2015-4/2018

Main goals

Strengthens internationalization capabilities and support target market entry of the participating companies

The program aims to

- Grow export and employment in the participating firms

- Increase foreign investments in Finland

- Strengthen Finnish country profile as the leader in ICT and industrial internet

Funding

Approximately 2 million over the program period (was cut during the process)

Number of companies involved
eCommerce

Implementation period

31

2015-2018

Main goals — The objective of the program is to promote the internationalization and growth of Finnish SMEs that trade
online, and to develop the ecommerce ecosystem in Finland.
Funding Approximately 2,1 million €

Number of companies involved

97

>>
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DataCenter 3.0

Implementation period Program period: 6/2015-12/2018
Main goals Make Finland a leading data center investment destination in the Nordics
Develop the Finnish data center offering portfolio in terms of the technical scope and sales
Increase the readiness for investment of individual opportunities
Differentiate Finland as a location for datacenters and to tailor the offering for different market segments
Funding Approximately 800000 €
Number of companies involved Not relevant, stakeholder network-based program

RELEVANCE

Overall, the relevance of the export-driven programs can
be seen as high. The criterion for relevance here is howev-
er seen as whether the programs have managed to make
a timely impact in terms of utilizing Finnish competen-
cies and capabilities in the field of ICT. At the time of
program execution, the business models and offerings
in this field were slightly more straightforward in terms
of products, technologies and offerings. To some extent
however, the interviews confirm that the current themes
in this field are much more complex, particularly from an
expert perspective.

This leads to a finding where some of these programs
can be seen to have been ‘before their time” and for which
the real market demand exists more now than it did then.
This can be seen for example in particular in relation to
the Industrial Internet program.

These Growth programs were implemented by Finpro
and they worked together with Tekes’ programs at the
time.

One of the key aspects of program relevance here is
that, particularly in the field of digital technologies and
ICT-technologies, these subfields are much harder to in-
ternationalize (or at least were at the time) for smaller
than for larger companies. This naturally led to the de-
mand for a networked approach to the internationaliza-
tion activities where most of the programs consisted of
organizations from different parts of the value chain. This
can be seen in terms of the Industrial Internet and Con-
nectivity program as eCommerce and Datacenter worked
in different contexts.

Datacenter’s relevance can be viewed in a different
way. It was relevant at the time and it still is. Investments
made by companies like Google and Janex made to data-
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centers in Finland helped, in part, to launch the program.
The goals set for the program where more societally-ori-
entated than in the other programs and were designed to
make Finland an attractive country for datacenter invest-
ments. The program developed the detailed offering for
potential datacenters. In a way it could be argued that the
objectives of the program are still relevant today since
the economic and technological climate in Finland has
not changed and the need for further datacenter capacity
is certain to increase in future.

FIGURE 17 General process of growth programs.
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described in table 3. Based on the interviews with the
program managers and analysis of the secondary data

ticipants.

TABLE 3. Growth and invest-in -programs implementation successes and challenges.

and individual survey responses from the program par-

PROGRAM PROGRAM SPECIFIC APPROACHES SUCCESSES/GOOD THINGS CHALLENGES
Connectivity | Key focus was shared participation Program utilized local target market consultants | Training measures were not as successful as
in the key fairs in the field. Markets | to support companies in reaching right persons | initially anticipated. Budgets were refocused
were focused on during the and right customers. Program worked closely during program implementation without
implementation period. with political level as well as embassy network- necessarily clear communication as to why they
among the countries. were cut. Unpredictability means difficulty in
One very practical success was the role of the activity planning.
local consultants in providing follow-up for target
market activities.
eCommerce Broader scale of program participants | Useful peer-learning between different sectors The challenge was to gain the interest of the

with high-focus of networking and
peer-learning (since there was
relatively little direct competition,
since the development focused on
ecommerce of different sectors.

(wide participation pool, well organized trips and
events).

larger companies so that different sectors could
have been turned towards ecommerce.

Capitalize your

Focus on sale and offering ‘pitching

Local consultant’s knowledge in target markets

Long sales time for industrial internet and big

investment. Focus on stakeholder
cooperation

Strengthening of the national
datacenter community through
improved communication (Podio)

readiness of sites: Ecosystem approach for
networking different players (site owners, targets
and stakeholders) for creation of potential
offering of relevant datacenter locations.
Establishment of National Investment Portfolio
of datacenter opportunities

Knowledge advice’ and support. Note also the received positive feedback and helped to data solutions as well as slightly misplaced
importance of local consulting in facilitate the expert’s efforts demand in terms of how these solutions can be
target markets to support these applied in their businesses.
activities. The funding was cut during program by 90%. This

meant that only a few markets could be focused
on reducing interest from program participants.
This was mainly due to public discussions and the
challenging nature of the subject.

Datacenter Creation of Finnish opportunities for | Collaborative approach for improving investment
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Each program measured satisfaction of the program
concept and program services using slightly different
metrics. In general, however the findings, in respect of
program implementation, were relatively positive. Var-
iation of course exists among some services or events
because of the ways in which the programs were organ-
ized, but usually this can be explained by the existence
of certain contextual factors while program management
has certainly learned from these varied experiences.

This confirms what was said above about the program
concept in general where, on average, the feedback com-
panies gave in respect of the growth programs was rela-
tively positive. The key aspects here relate to the organ-
izational capabilities of the program management team
and the focus on the target markets. Additionally, around
half of the participants were satisfied in terms of target
market selection, the program team’s expertise and com-
petence, the quality of the events and activities and mar-
ket information received through the activities. (Compa-
rable to results from Salminen et al. 2016)7.

Earlier evaluations point out that the concept itself is
welcoming, but the challenges relate to the cooperation
among the programs and steering and funding -model of
these programs (see Salminen et al. 2016). These chal-
lenges relate to these programs being implemented by
Finpro with still limited cooperation between Tekes’ pro-
grams. From the current perspective, these challenges
can be overcome.

Datacenter operated based on different format. The
key point here has been the close cooperation among the
different stakeholder groups in respect of recognizing
and defining Finnish strengths and describing the offer
for datacenters. One of the interesting features here was
that these results relate not only to the owners of the po-
tential targets for investments but to all of the organiza-
tions which are part of the local ecosystems for potential
datacenter investments. This has been confirmed in the
context of the interview responses as an innovative ap-
proach, despite its simplicity. Moreover, its role in provid-
ing relevant invest-in information for key stakeholders
can also be seen as important.

7 Salminen et. al. (2016) Evaluation of Team Finland growth programmes. Prime Minister’s Office, 30.09.2016
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Case of successful coordination of national offering: Red Compartida (Connectivity)

As part of the Connectivity program Mexico’s Red Compar-
tida, the nationwide 4.5G network -project was recognized
as a major opportunity for the Finnish organizations who
participated in this exercise. From a case study perspec-
tive, the point of focusing on this case was its long, strate-
gic planning of activities together with the key stakehold-
ers as well as participant companies.

The roles of the different organizations involved such
as the program itself and the Finnish embassy were rela-
tively clear, as in this particular target market, hierarchies
are important and the ambassador was required to open
the doors into the key consortia. The program and other
relevant organizations focused on studying the opportu-
nity and developing a Finnish offer of services related to
Red Compartida. This offering is not an ‘individual prod-
uct’, but rather an offer from eleven enterprises, of which
most were part of the program activities. Development of
the offer included several steps and took over a year to
formulate from the workshops, to meetings in Mexico and

several presentations of the Finnish offer and its conse-
quences. The approach was based on understanding the
technical challenges beforehand and anticipating possible
solutions. Feedback from the participant companies has
been relatively good.

At the end of 2016 Mexico chose a consortium which
included Nokia as their second main network technology
contractor. This deal was, at the time, the largest in Latin
America. In addition to this, Red Compartida has creat-
ed other orders for the offering companies with an overall
estimate here being over 2 billion euros worth of orders
from the same, or adjacent, markets. One of these exam-
ples is CouldStreet Ltd which participated in the program
and was part of the consortium. During the interviews it
was pointed out that without the benefit of the high-level
political networking received and the systematic working
of the offering, none of these companies would likely have
been part of this emerging opportunity.
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RESULTS AND IMPACTS

The growth and export and invest-in -driven programs fo-
cused on basic challenges such as whether the realistic
expected result from these activities (providing infor-
mation, providing client contacts, providing leads and
matching potential clients and creating new networks
within the growth program) is the realized sales itself
(export) or the competence and capabilities in respect
of pursuing these activities in the future. Both these as-
pects can be seen in the programs since the participants
and their current situation with regards to capabilities for
internationalization vary significantly (see also Salmin-
en et al. 2016, Koski et al. 2020)8.

The evaluated programs’ participants saw both turn-
over growth and expert growth and with expectations for
these targets being, for the most part, exceeded, as not-
ed in the interviews. This represents a very positive result
in respect of program implementation. In what follows, a
number of key aspects are highlighted for each program.

As laid out in the statistical analysis (chapter 6),
participants in the growth programs have been grow-
ing faster than average for their own business sector.
This is easy to understand due to selectiveness of the

growth programs. Based on the statistical analysis it can
be seen that general expert growth started in 2015, in
connection with growth program participation. In recent
years, export growth in participant companies has how-
ever been slower than in their sector. To some extent this
may simply reflect a general rise in sector exports. If we
look at this in connection with the qualitative analysis
however, we can see that, for some, the growth programs
work as catalyst programs while for others, they provide
new expert areas (content or marketwise) though actual
export growth might be limited. Some companies have
however made significant progress in terms of business
and export growth, especially during 2015 and 2016.
This is very much in line with the qualitative analysis of
the programs and of their participants in general. Below
we will discuss each program based on the qualitative
analysis.

Connectivity. Connectivity focused, as a program, on
providing concrete sales leads to companies. This focus
on sales activities was particularly relevant and received
positive feedback in terms of the program feedback. The
program provided approximately five leads for each key
event or touchpoint for each participant. This varies of

8  Salminen et. al. (2016) Evaluation of Team Finland growth programmes. Prime Minister’s Office, 30.09.2016; Koski et. al. (2020) Evaluation of Tekes R&D funding for the

European commission -Impact study. Busines Finland. 3/2020.
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course between different events. Analysis is based on
the program reporting and monitoring data. Some of the
participant targets were not met since the sub-sector is
smaller in this field. The program also helped with some
investments in Finland.

Average growth during the programs is 10-15% with
exports rising at the same level based on their own mon-
itoring data.

One of the key successes here has been the connecting
of local knowledge (expert/consulting services) with in-
ternational events held. Moreover, according to the inter-
views, the support provided by the TEAM Finland network
and the embassies represented important leverage. The
Red Compartida -case which continues to have a number
of ripple impacts in Finland illustrates these successes
quite well.

eCommerce. The growth program was inspirational, gen-
erating interest among Finnish companies in the field
of ecommerce and online shops. Based on the monitor-
ing data during program participation, growth has been
quite decent (median 13.6%), from which the electronic/
online -part has been around a median of 21.2%. There
are drastic outliers in both directions, some participants

being now totally out of business while others have wit-
nessed exponential double- or triple-digit growth (with
online-shopping being the key leverage for this growth).
For example, according to the survey of the program it-
self, average export growth has been +343% during the
program (based on information from key participants of
the companies and their assessments). Moreover, many
of these people also state that the program ensured the
survival of many smaller participants during Covid-19
crisis.

In terms of export growth, the results were very good.
The programs own monitoring data shows that the aver-
age ecommerce-driven export growth was over 60% per-
cent, depending on the analysis year (based on 54 of the
74 participant companies). The survey made by the pro-
gram indicated that the participant companies saw that
the program helped their export efforts. One of the most
interesting aspects in respect of the ecommerce issue
is that the program created a lot of new export markets,
over 200 in fact (meaning new clients from different
countries for these companies) even though it might not
include high volumes of business per se. This relates to
the business logic of the ecommerce field rather than to
the programs success.



Successful Growth Program based on the initiatives of the participants - eCommerce

This case is based on several case-study interviews with
ecommerce -program participants. Instead of separate
company cases we can recognize similar key themes from
these three company interviews bundling them together
as a thematic case, highlighting a couple of interesting
elements within this program. There are two distinctive
features which made the program rather successful. These
were: the starting of the program based on the needs of the
potential participants who suggested this program should
be developed and the interrelated aspect of peer-learn-
ing ecommerce clubs as a method of sharing experiences
within the program.

Based on the interviews, the program has been per-
ceived as a very welcome and successful entity in the field
of ecommerce business. Participants’ experiences empha-
size the importance of diverse learning and up-to-date
knowledge in learning experiences. Various measures such
as trips and training days were also found to be very use-
ful. Exploring the local ecommerce market on internation-
al trips has been an enriching experience. Contact with the
same industry on the one hand and different stakeholders
on the other was seen as a key benefit in relation both to
travel and other activities.

From a business perspective, participation in the
growth program was seen as very significant: internation-
alization in particular and a focus on market choices and
sectoral emphasis have accelerated growth.

In addition, the lessons learned from the growth pro-
gram related to consumer ecommerce expertise and sales
were highlighted in the interviews. The clearest perceived
value came from the uptake of know-how from the growth
program. Above all, ’practicalization’ and concrete operat-
ing models have given the expected boost to the business.
Interviewees highlighted the successful preparation of the
program which has led participants to feel heard. Program
activities were proportionate to the needs of the partici-
pants and the information received was up-to-date. Coor-
dinating activities, bringing together those that worked
in the field were also welcomed. One lesson from the pro-
gram was that the interviewees now recognized that the
amount of information and the identification of the right
information in relation to the speed of action is signifi-
cant. The amount of information is huge and the cycle of
information change is extremely fast. Staying up to date
with the market and understanding the general market op-
eration principle is seen as a key lesson.

67



The Capitalise your knowledge (CY) program resulted
in some concrete sales cases. However, the challenge of
the program were the long sales times for the solutions,
as customer companies were still looking for answers to
the questions ‘what is the Industrial Internet and Big
Data in practice for them and how they could be com-
mercialized. Because of this, program was slightly ahead
of its time while sales processes among the key com-
panies ended up longer than in many other growth pro-
grams. Among the participant company monitoring data
(available from 25 companies) the growth percentage
was 37%. It should however be noted here that clients
were very cautious during program implementation and
thus were focused on more limited procurement deci-
sions than was originally anticipated. Thus, in practice,
their focus was mainly on test-systems or similar limit-
ed procurements.

Despite these developments, participant company
exports grew during the implementation period by, on
average, 68%, but this was not entirely the result of the
program but based also on the general efforts of the
companies.

Datacentre 3.0. created internal competencies in the in-
vest-in -activities for datacenters in Finland. This compe-
tence can still be used as part of the invest-in activities.
One of the key results was the nationwide co-operation
for the promotion of datacenter opportunities (a series

of 10 workshops) and the common understanding of the
need for national collaboration in this exercise that was
achieved. This led to increased international awareness
of Finland as a business location and promotion of the
national datacenter ecosystem together with partners
such as Qinia, Ficora, Hetzner Online, SSH Communica-
tions, Telia, and Yandex.

In addition to the new competencies the program
managed to instill major investments, Worth of €540
million investments were made and over 300 jobs were
created in Finland. These figures are based on the pro-
gram monitoring data. Key public investments here in-
clude the following: Equinix (Helsinki), Hertner Online
(Tuusula), Telia (Helsinki), Ormuco (Tampere), Equinix
expansion of datacenter warehouses, Google’s expansion
of data warehouse and Olive Datacenter and Digiplex.

In addition, the interviews and secondary evaluations
also point to the importance of networking and wider vis-
ibility (for example, joint participation in trade shows/
exhibitions and reaching the right clients). As noted pre-
viously, the added value comes from the fact that very
few companies within these technological fields (espe-
cially CYK and Connectivity) had been able to reach their
target markets by themselves. This also means that one
of the underlying intermediate results of the programs
was the trust building among participant companies who
may have been either competitors or different parts of
the Finnish sub-sectors.



ADDED VALUE

The added value of the growth programs relates to the
contribution of small-scale intervention and internation-
al sales support activities and in the fact that its logic
is different from innovation funding. There are different
aspects of added value at play here.

Firstly, many programs created, consolidated or col-
lected offerings. Local knowledge in the target markets
was utilized to sell these offerings or products. One prac-
tical added value was the local follow-up undertaken by
local consultants in terms of the potential sales leads
which, in essence, provided subsides for the internation-
al sales support function for the companies involved.
This relates to previous findings where it has been seen
that approximately half of the participants in the growth
programs managed to find new international clients.

Trust building and peer-learning is another key added
value of the growth program concept. This was particu-
larly prevalent in the ecommerce-program where this ap-
proach was adopted as part of the implementation pro-
cess. It is even more important if the program subject
is something that is relatively new in Finland, as was the
case here.

The programs have also provided added value to Busi-
ness Finland where some of the approaches and work

carried out in these export programs are reflected in the
current Mega-opportunity work where the idea is also to
create demand and recognize this demand. In the sec-
ondary evaluations, the companies involved commented
that the growth programs are relatively useful especially
for those who are just embarking upon their export ef-
forts. Creating the opportunities for international growth
and internationalization is one of the key aspects of the
value added in respect of such supportive activities and
instruments and is seen as being particularly beneficial
for those companies targeting steady home growth but
which do not yet have a strong international footprint
(see also Salminen 2016, p. 35- for similar discussion)?.

5.3 CONNECTED INTELLIGENT INDUSTRIES
FINLAND (CIIF 2022) -PROGRAM

In early 2018, 5 Gear, Industrial Internet and Finpro’s
Industrial Internet as well as Connectivity from Finland,
Datacentre 3.0 (and Public Safety Asia and Finland-Ja-
pan Gateway for Open Innovation) merged into a broader
and more comprehensive program called, Connected In-
telligent Industries Finland (CIIF 2022). This operation
related to the simultaneous merger of Tekes and Finpro.
Through this change, a more concentrated and parallel

9 Salminen et. al. (2016) Evaluation of Team Finland growth programmes. Prime Minister’s Office, 30.09.2016



program was formed in order to enhance effectiveness
and create greater added value over the previous, more
disaggregated approach. The CIIF 2022 program com-
bined all of the elements of the previous programs, in
terms of innovation, export and invest in activities, into
the same program.

The expected benefits of this program model includ-
ed, more direct opportunities for the transfer of digital
technologies between different application areas, the
creation of a more efficient innovation-commercializa-
tion process and also, due to the scope of the program,
better visibility for the digitalization theme. Broader
holistic programs were seen to better meet the needs of
the operating environment in the context of promoting
digitalization, as digitalization cuts through different so-
cietal activities and industries thus reducing importance
of traditional industry sector divides. At the same time,
the need to respond to phenomenon-level challenges and
systemic change is emphasized more and, in this sense,
a broader program is more suitable.

The CIIF 2022 programme was implemented during
the period 2018-2019. As plans for new programs were
being developed in the context of the new organization
the CIIF 2022 programs implementation however fell
short of original expectations. In the end, the main task

of the CIIF 2022 program was to conclude the older
program portfolio, bringing these programs to an end.
Due to the short implementation period, only a limited
amount of information was received on the implementa-
tion concept of this large-scale program.

The CIIF 2022 program did however provide informa-
tion on how to promote innovation and export activity
together in the one program, how to merge the broad
themes of the old programs into one program and how
to communicate the message to customers of a large-
scale program. One significant challenge in the extensive
program was the lack of focus on what it was concretely
trying to achieve. For example, the focus areas of the old
programs disappeared into a large program entity and
it was challenging to attract target groups in a specific
target area. At the same time, some good experiences in
terms of how to manage a comprehensive program were
generated. Perhaps most importantly in this respect,
there were identifiable experts responsible for the vari-
ous thematic areas of the older programs. In the context
of large programs it is often a key task and a necessary
prerequisite for success to connect the appropriate hu-
man expertise to the various thematic areas of the pro-
gram.
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6 STATISTICAL IMPACT ANALYSIS

6.1 SCOPE

The aim is to analyze the Business Finland programs ad-
vancing digitalization in order to discern whether they
have had an impact on the business indicators of the
participating firms. The level of analysis is the firm, and
the results are presented on the program category (i.e.,
Forerunner, Recently Started and Export promoting pro-
grams).
The outcomes of the Forerunner and Recently started
programs to be studied are the following:
+  Turnover
Jobs (measured as the number of employees)
Productivity (measured as value-added per
employee)
Export (measured as export per sales)

For the Forerunner programs, the study analyses the
long-term impact on the firms five and eight years after
the first project start. For the Recently started programs,
the study focuses on three-year impacts as the data for
longer-term analysis do not yet exist. The analysis is

based on the comparison with a control group consist-
ing of similar firms that have not participated in the pro-
grams.

Two different types of firms are studied: developers
and utilizers. The industry is used as a proxy to determine
if the firm belongs to the developers and utilizers group.
We have also made an indicative comparison of the fore-
runner and developer programs to their industries.

The export-promoting programs are analyzed only in
terms of export growth. The change in exports is com-
pared to the average export growth of firms across the
industries as a whole.

6.2 DATA AND METHODS

FORERUNNER AND RECENTLY ENDED PROGRAMS

The control groups of the Forerunner and Recently start-
ed programs include firms that have applied for funding
from Tekes/Business Finland. In an initial step, firms
were selected for the potential control group. This se-
lection was based on the funding application data. The
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potential control firms were then screened, based on in-
dustry sector, firm size and age. Where there was an ex-
cess number of certain industry-size-age combinations
the firm was removed from the potential control group
to avoid unnecessary data acquisition costs for Business
Finland. The actual removal was based on random choice.
The control firms were reduced until there were only 20
potential similar control firms remaining. This limit was
set to ensure that there were a sufficient number of po-
tential control firms in terms of the matching process for
the final analysis.

The data used consisted of:

+  Selected key figures from the financial state-
ments, starting from 1999. The data was retrieved
from the BF database, the source was, Suomen
Asiakastieto (data from 2002 was used)

* Annual Export data, source Customs

+ Tekes/Business Finland funding data starting
from 2002

All financial data have been converted to the year 2020
values by using the discount rates published by Statistics
Finland.

The outcome indicators used in the analysis were the
changes between the year of funding decision and the
year of observation.

+  Turnover, annual change percentage

*  Number of employees, annual change percentage

+ Value added per employee, annual average change,
euros (in 2020 value)

+  Export per turnover, annual average change, per-
centage points

For the recently started programs, the year of observa-
tion is three years from the funding decision. This limits
the analysis only to those firms with a funding decision
before 2017 as financial statements were only available
until 2019 at the current time of writing. Using a two year
follow up period would have increased the number of
firms, but this period was considered too short to observe
the impact. For the forerunner programs, the focus is on
the long-term impact. Thus, the observation periods were
five years and eight years from the funding decision. The
five-year period includes all firms, but the eight-year fol-
low-up analysis covers only firms with funding a decision
before 2012. In addition to the long-term perspective,
the forerunner programs were also analyzed by using the
three years after the funding decision to study whether
the findings from the recently started programs also held
for the forerunner programs.

Even though there were 326 firms in the forerunner
programs and 309 firms in the recently started pro-
grams, the actual availability of data reduced the number
of firms included significantly. Moreover, some firms do
not report turnover, as the law allows micro- and small
firms to report only their gross profit. It is also not man-
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datory to report the number of employees. Often person-
nel cost or wages and salaries are used as a proxy for the
number of employees but in this case, the data set did
not include such information. There are also a number
of inconsistencies in the export statistics due to errors or
annual allocations. In addition, firm closures also gener-
ate data loss. Appendix 2 presents the original number of
firms, firms eligible for matching for each variable based
on data availability and matched firms.

MATCHING

The final analysis was based on a comparison of the out-
comes mentioned above between the program firms and
their counterfactual i.e., estimate what would have hap-
pened if the firms had not participated in the program.
This counterfactual was built by using the matching ap-
proach between the program firms.

The objective of matching is that program and control
group firms match, based on those known factors that
affect the development of the outcome. Through match-
ing, the impact of these factors can be controlled for. The
factors that are used in matching are:

+  Firm size

+  Firm age

+  Funding, other than funding from the programs

advancing digitalization

+  Industry

*  Outcome variable, trend before program partici-
pation

We assume that other, potentially unknown, factors do
not significantly impact the outcomes. This assumption
is based on the fact that both program and control group
firms are Business Finland customers, or at least applied
for funding. Thus, we can assume that they are all inno-
vation and growth-seeking firms and the groups do not
generally differ from this perspective.

In this study, the specific matching technique em-
ployed has been Coarsened Exact Matching (CEM). In
the following description, we term the factors above,
matching criteria. CEM has some virtues in this case. It is
based on coarsened, categorical data which fits well with
heterogeneous firms and non-linear linkages between
the factors and the result indicators. Unlike some other
often-used matching techniques, it allows us to match
several control and treatment units to each other mak-
ing the loss of control data in matching often relatively
small. As the samples contain more firms the results of
the analysis become less sensitive to exceptional cases.
It is also a relatively straightforward technique and intu-
itively understandable.

Figure 18 illustrates matching when applying the CEM
technique. This is a simplified version of the final match-
ing applied in this study. There are three matching cri-
teria in the figure: firm size, firm age and industry. Our

73



other matching criteria, other Business Finland funding
received by the firm and outcome variable trend are not
presented in the figure. The industries in the figure are
illustrative examples. The combinations of the different
criteria levels (small horizontal squares in the picture)
are called strata in CEM. Each control and treatment firm
is assigned to a stratum based on matching criteria val-

FIGURE 18. Finding matches when applying Coarsened exact matching technique.
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the same stratum. Sometimes there is only one control
firm and one treatment firm to be matched. There are
often many control or treatment firms in a stratum. The
technique calculates weights for each control firm. These
weights take into account the varying number of the con-
trol firms and treatment firms in the strata. This proce-
dure ensures that there are equal proportions of similar
firms in the treatment and control groups based upon the
matching criteria.

The specific categories and their boundaries were
identified by analyzing the relation between the match-
ing factors and outcome variables. Appendix 1 summa-
rizes the categories by matching criteria.

Note, however that business cycles impact firm perfor-
mance. In the forerunner programs in particular, firms
experienced changing conditions such as the financial
crisis of 2008, the euro crisis and slow recovery towards
the end of the 2010s. The base year (year of funding de-
cision) was not used as a primary matching criterion as
it would decrease the probability of finding matches. We
tested the sensitivity of the findings regarding the fore-
runner programs by additional matching, adding strata
based on funding year (categories 2006, 2007-2009,
2010-2011, 2012-2013). These periods were selected
after statistically significant differences in outcome vari-
ables during the five-year review period.
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The treatment effect can be estimated by comparing
the median and mean of the outcome indicator change
between the treatment group (firms in the programs)
and the matched control group. Unlike mean, median is
not sensitive to the types of extreme observations that
are typical in firm-level financial indicators, particularly
in respect of changes but, on the other hand, it ignores
the differences in the tails of the distribution. We also use
‘common language effect size’ to depict the impact. The
Common language effect size describes how likely it is
that the program firms exceed a randomly chosen control
group firm. We used Mann-Whitney U to test the statistical
significance of the difference in the distribution between
the program and control firms. The statistical results of
each comparison are presented in Appendix 3.

When studying funding, risk is always involved. Some
funded firms rocket while others simply fail. Understand-
ing the distribution of the outcome is relevant. In this
study, the key findings are presented by using distribution
charts that compare the treatment and control groups.

EXPORT PROMOTING PROGRAMS

In the case of export-promoting programs, challenges
would have existed to the establishment of a setup sim-
ilar to the forerunner and recently started programs. The

difficulty here is to define firms that manifest similar
intentions from the export perspective to the programs
but for some reason did not participate. The industry di-
versity of the export-promoting programs is large (retail
etc.,) and finding the match would probably need the use
of external data which in this case would have created a
costly and time-consuming process. Another challenge is
that there was no clear data available on how and when
the firm participated in the export-promoting programs.
Thus, setting a firm-level control period would have been,
at best, a rather vague solution.

Instead, we compare the growth of the program firms
to the growth in their industries over time and study
whether their change trends differ during the program
years (starting from 2015). We also compare the annu-
al changes among the program firms to see if there are
clear progress steps during the program that could be at-
tributed to program activity.

Thus, the export-promoting firms are compared to the
development of their industries value of exports. The
data to be used are:

+ firm-level export statistics from the Business

Finland database (original source Customs).
+ industry-level export statistics (source Customs).
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6.3 FINDINGS

FORERUNNER PROGRAMS

There is a high variation in the outcome indicators among
both the treatment and control firms. When comparing
them, there are hardly any statistically significant dif-
ferences in the outcome indicator distribution between
the forerunner program and control firms on a general
level (see appendix 3). There are however some overall
emerging patterns. At the aggregate level of the fore-
runner programs, the turnover and export growth of the
forerunner program firm does not deviate significantly
from the control group. Personnel growth does however
tend to be slower as 46 out of 100 forerunner program
firms have grown faster. The outcomes are achieved with
less personnel productivity (value-added per employee)
improvement which is stronger in the forerunner firms,
however, not at a statistically significant level.

Under more detailed analysis however, some clear
differences emerge. There is a clear joint effect in re-
spect of participation in the forerunner programs and
other Business Finland funding (i.e., other than funding
received from the evaluated programs) especially five
years after the project funding. Figures 18 to 21 present
the distribution of forerunner firms that have received
other Business Finland funding and their control group

that are firms that have received other Business Finland
funding similarly (i.e., the substitutes and loans). The
horizontal axis divides the firms into 25 equal propor-
tions from least growing (actually deteriorating) firms
to extremely fast-growing firms. The values are the me-
dians of each 1/25 of the sample. The middle point of
the axis represents the median of each group. Figure 19
reveals that the growth of the forerunner program firms
has been generally stronger than in the control group and
that there have been more high growth firms among the
program firms. The common language effect size is 56 in
favor of the program firms.

The growth in the number of employees from five
years onwards is illustrated in Figure 20. The control
firms tend to increase their personnel faster than the
program firms. The groups are however equally present
in top recruiters and firms that have reduced their staff.
The proportion 10% to 20% growth is significantly larger
among the control firms while a more modest growth of
0 to 10% is more common among the program firms. The
common language effect size is 45.

Figure 21 elucidates the result of the higher sales
growth and more modest personnel growth in the pro-
gram firms that have received other funding. There are
fewer decreasing productivity firms and more firms that
have increased their productivity rapidly here. It should
however be noted that approximately half only of both
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FIGURE 19. Turnover change % five years after the project funding forerunner pro-
grams firms received other Business Finland funding distribution.
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program firms and control firms have been able to in-
crease their productivity when the change in the value of
money has been eliminated.

Figure 22 tells us that there are more firms among
the program firms that have significantly increased their
proportion of exports in their business, when compared
to those that have received other Business Finland fund-
ing similarly. There are, however, also a larger proportion

FIGURE 20. Number of employees change % five years after the project funding,
forerunner programs firms received other Business Finland funding, distribution.
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of firms with a reduction in exports.

The program firms that have not received other Busi-
ness Finland funding do not generally perform better
than their control group peers. One reason for this phe-
nomenon may be related to the risk taken by Business
Finland. When the risk is taken it can be expected that a
proportion of the firms do not succeed. If the firm does
not manifest progress in its project, it may have diffi-
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FIGURE 21. Value added of employee annual change (EUR) five years after the project
funding, forerunner programs firms received other BF funding, distribution.
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FIGURE 22. Export per sales, annual change percentage points, five years after the
project funding, forerunner programs firms received other Business Finland funding,

distribution.
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culties receiving other Business Finland funding. Thus,
poorly growing program firms are more strongly present-
ed in the ‘no other Business Finland funding’ group than
in the ‘received other funding group’.

When comparing program firms and control firms only
three years after funding is received, the pattern in re-
spect of lower increase of employment in the program
firms can be observed. Similar levels of superiority in
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turnover could not however be found among the firms
receiving other funding (see appendix 3). This indicates
that, generally speaking, three years from the funding
decision is not a sufficiently time to see the impact of
Business Finland programs at least in the case of the
forerunner programs.

When focusing on the eight years follow up period, we
find that the control firms catch up to the program firms



in terms of turnover growth. This also reflects the finding
in our matching criteria analysis that when focusing on
the industries typical to the programs advancing digital-
ization (all firms including control firms) the impact of
Business Finland funding reaches its peak approximately
4 to 5 years after the granted funding. The number of
employees however remains lower and the productivity
higher in the program firms received other funding. This
seems to indicate that the projects in the forerunner pro-
grams may have had a lasting impact on the operational
models.

The firms in the program can have two motivation for
their participation — developers that use the funding for
creating new products and services and utilizers who use
the solution in their business. As the evaluation ques-
tionnaire revealed, a large proportion of the program
firms attach themselves to both groups. To split the firms
into these two types we used industry codes to classify
the firms. The industry codes (SIC-2) 26, 61,62,63, 71,
and 72 were considered developers while the rest were
utilizers. Even though the developer industries were few
in number, they make up the majority of the forerun-
ner program firms. As the utilizers are scattered across
various industry groups, they are also less likely to find
matches in the matching process. For example, 152 of the
177 firms for the five-year turnover change belong to the
developer industries grouping. The number of utilizers is
small for the outcome analysis (max. 25 firms, depend-

ing on the outcome). We did, however, conduct the same
analyses for the utilizers. Due to their strong proportion
in the entire matched sample, the findings are practically
the same as those presented above.

As noted previously, funding years were not used as a
primary matching criterion as this would reduce the num-
ber of applicable firms. When controlling for the funding
years and using a slightly smaller group of program and
control firms, we found no significant differences in the
results. This sensitivity analysis shows that the results
are not affected by omittance of the decision year from
the primary matching criteria.

By using the yearly matched firms, we also studied
those firms with a funding decision before 2012. These
years represent the majority of the forerunner program
firms. These firms faced a time of generally low growth
in the Finnish economy. Moreover, in this comparison,
the firms that received other Business Finland funding
outperformed their control group peers in growth (but
with a lower increase in the number of employees). We
interpret that the forerunner programs and other funding
have jointly helped a large proportion of these firms to
succeed during harsh times.

In the previous results, the program firms were com-
pared to the control firms that exist in the Business
Finland customer base and typically manifest similar
growth-seeking behavior. We also compared the results to
the industry statistics provides by Statistics Finland. The
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financial industry-level data are available from the year
2012 (2013 for the number of employees and value-add-
ed per employee). We compared the five-year change in
outcome indicators firms that had started in the forerun-
ner programs in 2012 or after and their industry. Table
4 summarizes the comparison between program firm
growth and their industries.

This comparison is naturally very indicative. The
growth of the industry is impacted by the large firms i.e,,
weighted by the firm size and does not present the medi-
an of the firms in the industry just as the median of the
program firms is their unweighted median. The analysis
indicates that both turnover and the number of employ-

TABLE 4. Forerunner program firms compared to their industries.
NUMBER  FORERUNNER
PROGRAM,
MEDIAN

CORRESPONDING
INDUSTRY
GROWTH, MEDIAN

OF FIRMS

Turnover, annual

change % 52 9.4%

6.1%

Number of
employees, 39
annual change %
Value added

per employee, 30 313
change EUR/year

6.3% 41%

2889

Export/sales
change percentage 46
points/year

0.2% -0.005%

ees has grown at a slightly stronger rate in the program
firms than in the industry as a whole. This can be expect-
ed from the growth-seeking firms. However, the increase
in productivity (value-added/employee) has generally
been weak. A significantly lower median indicates that
the vast majority of the program firms have fallen behind
their industry average. This may be related to the large
proportion of young firms that often have low or even
negative value-added in their early years of trading. As
noted previously, export growth is binary among forerun-
ner firms and the median is practically zero. Moreover,
industry growth is also practically zero.

RECENTLY ENDED PROGRAMS

The statistical analysis of recently ended programs suf-
fers from the fact that they are as they are named ‘re-
cently ended’. A large proportion of program firms joined
so late that no three years follow up is possible. Also,
the probabilities to find matches reduced when eligible
matching forms include only three years (2014-2017).
This caused more loss in matching than in the forerun-
ner programs.The results are presented in appendix 2. All
results are in this case only indicative.

Turnover growth in the program firms is on the same
level with that of the control group and unlike that in the
forerunner programs, the firms that received other Busi-
ness Finland funding also retain the level of the control
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group. This finding is similar to the three-year analysis
of the forerunner programs. Even though the recently
ended programs were expected to deliver quick results,
the visible impacts in terms of the statistics may need
to wait for another two years. Similarly, the analysis of
productivity (value-added/employee) and exports do not
yet demonstrate tangible results.

Behavior, in terms of the increase in employees, dif-
fers from that in the forerunner programs, when com-

FIGURE 23. Number of employees change % three years after the project
funding, recently ended programs, distribution.
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paring them to their peers. Figure 23 reveals that per-
sonnel growth, in the recently ended programs, has not
been slower but rather, slightly faster, than in the control
group.

The growth indicators of the recently ended program
firms were compared to their industries over a three-year
period from the project start. The industry-level statistics
were available for all eligible starting years (2014-2016).
The number of firms exceeds the analyses above because
the sample also includes unmatched program firms. The
results are presented in Table 5.

TABLE 5. Recently ended program firms compared to their industries.

NUMBER OF RECENTLY ENDED CORRESPONDING

FIRMS PROGRAM,

MEDIAN

INDUSTRY GROWTH,
MEDIAN

Turnover, annual

change % 122

9.6% 75%

Number of
employees,
annual change %

102 6.2% 3.1%

Value added
per employee,
change
EUR/year

Export/
sales change
percentage

82 620 720

122 0.1% -0,0009%

points/year
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The results are almost identical to those of the fore-
runner programs. Turnover and employee growth ex-
ceed industry averages. The median of the growth of the
proportion of exports to sales is also practically zero. The
only exception here is that the increase in productivity
does not fall behind industry levels. The reason does not
however seem to be significantly higher productivity in
the program firms but rather the decline of productivi-
ty in the corresponding industries (which is interesting
as this period was in part, covered by the competitive-
ness pact).

GROWTH PROGRAMS

Export promoting programs were analyzed by comparing
their export growth percentages to their industry growth
(industries at SIC-2 level). The year 2012 was the index
year (value 1.0) that the yearly export value of each firm
and corresponding industry was compared to. The years
2013 and 2014 represent the growth occurring before the
program starts in the years 2015 and 2016. In addition to
the analysis of the aggregate programs, we also analyz-
ed firms by industry group and size. The industry groups
were information industries, trade, manufacturing and
services (excl. information industries). We used the offi-
cial industry classifications of the firms here. Thus, the
service industries group is a heterogeneous one includ-
ing, for example, the parent companies of large corpo-

rates operating de facto in manufacturing. To see the
trend from the year 2012 onwards, the analysis focuses
on firms that existed and exported already in 2012. There
were 77 such firms in the export-promoting programs.
New firms and firms that began export after 2012 are not
included. As previously, the figures have been converted
to 2020 values.

Figure 24 compares the yearly export index median
of the program firms and their corresponding indus-
tries. As the firms in the export promoting programs are
growth-seeking firms it is no surprise that the exports
of the program firms grew faster already before the pro-
gram. Growth in the program firms were particularly rapid

FIGURE 24. Exports compared to year 2012.
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during the early years of the program. After the highest
growth phase, the median of the export index declined
and industry averages have caught up with the program
firms. The export statistics include also the year 2020.
The strong decline indicates that the Corona pandemic
has for some reason hit more strongly the program firms
than the rest of their industries.

Figure 25 depicts the development in the information
industries. This is the largest industry group by the num-
ber of program firms and it has the clearest results. The
increase in exports in the program firms was particularly
strong in 2015 remaining high in 2016 and 2017 This
aligns with the timing of the program.

FIGURE 25. Exports compared to year 2012, information industries.
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As we can see from figures 24 and 25, the curves of
the program firms and the industries mirror each oth-
er. There can be a number of reasons for this. The first
may be the diminishing returns of export efforts. When
the program firm has been a fast-growing exporter, it
eventually approaches its limits and it becomes more
difficult to increase exports thereafter. Statistically, it
may be related to the phenomenon of ‘converge towards
the mean’. Generally, the extreme high performers tend
to decline rather than keep on a high growth path. An
obvious reason for the export growth of the industries is
the improved competitiveness of the Finnish economy
in the late 2010s. Note also that the rest of the indus-
try is not passive and bereft of any export promoting
activities. The other industry category includes those
firms that have received Business Finland or other Team
Finland support but that have not participated in the
export-promoting programs, for example, the majority
of the firms in the recently ended programs advancing
digitalization.

We also studied how the distribution of the export in-
dex evolved over time. Figure 26 presents the distribution
curves of the firms export index between 2013 and 2017
When exports grow from the baseline year of 2012, the
curve moves towards the upper left corner. When compar-
ing the yearly curves there is an unusual shift between
2015 (blue curve) and 2016 (red curve). In one year,
the proportion of very strong export growth (index 3.0 or
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FIGURE 26. Export index compared to 2012, yearly distributions between 2013 and 2017
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more) increased from 19% for 2015 (100%-81%=19%)'°
to 28% (100%-72%=28%) for 2016. We cannot be cer-
tain of the reason for this increase but the timing does
also align with the program. When comparing the other
changes, we can indicatively estimate that approximately
half of the difference between 2015 and 2016 may be at-

tributed to the export promotion programs. In that case,
the proportion of the very strong export growth firms in-
creased a few percentage points.

It is difficult to present hard facts about the impact
of the growth-promoting programs. Comparison between
the index curves of the program firms and the industries
and yearly distribution curves suggest that a certain pro-
portion of the progress in the exports of the program
firms in the years 2015 to 2017 could be explained by the
program activity that took place during these years.

6.4 CONCLUSIONS

We studied the effect of firms’ participation in the pro-
grams advancing digitalization in this statistical impact
analysis. Three types of programs were evaluated - fore-
runner, recently ended and export-promoting programs.
The analysis was conducted on the level of program types
that consisted of parallel projects. An insufficient num-
ber of companies existed for the analysis to be conduct-
ed on the individual program level. For the forerunner
and recently ended programs the approach was based on
comparison with a control group which included firms
from the BF customer database. Matching was used to
make the group of program and control group firms sim-

10 The index 3.0 vertical axis line and year 2015 curve (blue curve) cross at 81% (horizontal axis). The proportion of firms exceed in the export index value is 100%-81%=19%.
This is the right-hand side of crossing point. Similarly, the 2016 (red curve and the 3.0 vertical axis cross at 72% and the proportion of firms exceed export index 3.0 is 100-

72%=28%.
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ilar in terms of size, age, industry group, other funding
received from Business Finland and in the development
of the outcome variable before the program firms joined
the programs. The firms in the export-promoting pro-
grams were compared to their industry. In addition, the
yearly change in exports was studied.

In the next text section, answers are presented, to the
main research questions in the statistical analysis:

Have the forerunner programs had an impact on

the sales, job creation, productivity and exports

of the participating firms?

The answer is yes, but only when Business Finland fund-
ing is involved. Turnover, productivity (value-added/em-
ployee) and export/sales grow is faster in the program
firms that have received funding than in similar firms
that have not participated in the forerunner program. The
number of employees has however grown at a slower rate
in these firms. The results are strongest five years after
the funding decision. The outcomes of the firms that have
not received other funding do not differ from their peers.

Have the recently ended programs had an impact

on the sales, job creation, productivity and exports
of the participating firms?

Even though quick project outcomes were expected, it is
not yet possible to answer this question comprehensively.
There are some positive signals, particularly in relation to

stronger turnover growth in the program firms compared
to their peers. It remains however too early to answer de-
finitively given the paucity of strong evidence. There was
a relatively low number of observations in the analysis
because only the projects that had started before 2017
could be included. This reduced the number of both pro-
gram and control firms and impacted matching.

Are the outcomes different in developer firms and
utilizer firms in the forerunner and recently ended
programs?

The developer firms dominate the sample. The conclu-
sions above also provide a good depiction of the devel-
oper firms. The sample of utilizers is too small to draw
statistical conclusions at this stage.

Have the export-promoting programs had an impact
on the exports of the participating firms?

There is no conclusive evidence here because a quasi-ex-
perimental set up was not feasible in this case. There is
however a spike in the proportion of firms that have in-
creased their exports during the export-promoting pro-
grams. There is also a clear positive difference in the trend-
line of exports of the program firms after the programs
have started when compared to the industry as a whole.
The impact on exports seem to be only temporary as the
median of exports of the program firms declines and con-
verges towards the industry median within a few years.
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OVERALL FINDINGS

We consider that the results are primarily contextual.
In particular, the results in relation to job creation are
mixed. The comparison with industry employee growth
shows that both forerunner and recently ended program
firms increased their employees more than their indus-
tries. This is to be expected because the firms involved
are mostly micro- or small enterprises. According to the
statistics (see e.g., Suomen Yritt3jit), jobs are generally
created in the SMEs rather than in the large firms that
dominate the industry statistics. When compared to the
similar firms in the control group we found that the fore-
runner program firms grew more slowly than their control
group peers and that this phenomenon is related to the
firms that have also received other funding. The recently
started firms behaved in the opposite manner. Previous
impact studies, for example, the evaluation of the hu-
man-centric programs, indicated that the impact on the
number of employees is positive.

We wish here to highlight two insights from this study:

1. Impacts take time

We found that the impact was strongest in the forerunner
programs after a 5 years observation period. For the short-
er time period (3 years) the impacts studied both for the
recently ended and forerunner programs were lower. In the
three-year period, the project is sometimes still continu-

ing. We found that the impact on turnover vanished after
eight years. The reason here may be that after 8 years,
both the program and control firms have participated in
other initiatives that may also have had an impact.

In addition to the primary analysis, we had to study
how other Business Finland funding impacted the out-
comes, especially turnover. This analysis was conduct-
ed by using all available observations. This analysis re-
vealed that the other Business Finland funding ‘doses’
were most effective when received 3 to 5 years before-
hand. The results were used to determine the strata for
the other BF funding in matching.

Based on these findings we encourage the use of long-
term analyses. An overall study of the Business Finland
customer base would shed more light on this topic. The
outcome could, for example, be used when designing new
program evaluations.

2. Joint Business Finland efforts matter

Even though the overall effect was relatively small, there
seems to be a clear and positive joint impact in terms
of the program and other Business Finland Funding and
this impact is generally manifested after five years. In
this case, the common language effect size is approxi-
mately 55 in turnover productivity and exports (and the
opposite, 45 for the number of employees).

In this project it was not possible to study this topic in
detail, but it is probably worth further investigation.



LIMITATIONS

It is difficult to provide indisputable evidence of the ef-
fect of the program. First, the variation in outcome indi-
cators among the firms is large even when the known fac-
tors are controlled for. The firm management, culture and
network capital, other projects etc., impact significantly
on outcomes. The other factor is the nature of the pro-
grams themselves, especially in funding terms. Risk is
central to the process and it is taken by Business Finland.
We can see from this that many firms succeed but there
are always firms that fail. The proportions of successful
and modestly growing or even deteriorating firms in the
program may be close. At the level of a typical program
firm, the median effect tends to be modest compared to
the control group peers.

In this case, the statistical analysis suffered also from
a low number of program firms especially when missing
data was common. When combined with the high variation
the effects are typically insignificant. The non-paramet-
ric test used to study the difference in the distribution
has less power than parametric techniques i.e., it tends
to retain ‘no statistical significance. In this case, when we
have multiple periods, sub-groups and outcomes we need
to consider the consistency of the findings.
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7 OVERALL EVALUATION OF THE PROGRAMS
ADVANCING DIGITALIZATION

RELEVANCE

During the last 15 years, Business Finland programs ad-
vancing digitalization have made an important contri-
bution to promoting digitalization in Finland. Different
program groups as a whole have met the development
needs of different time periods quite well and anticipat-
ed future developments. Only in a few programs would
a different implementation time have added more val-
ue to the development of digitalization. To some extent
at least, more added value could have been reached if
programs had been started more proactively and in the
case of few programs they were also slightly late from a
business perspective.

In relation to the others, these programs have formed
various continuums of development activities. As one
program ended, the following programs have been able to
build new development activities upon the work of the old
programs. Similarly, the programs implemented simulta-
neously have also successfully complemented each other

and responded as a broad simultaneous measure to de-
velopment needs. As promoting digitalization concerns a
wide range of different industry sectors, different types of
actors and different kinds technological application areas
it has been important that Business Finland has imple-
mented several different programs, each focusing on dif-
ferent kind of needs. As a whole, the programs have cov-
ered the main digitalization themes and application areas
that have been deemed relevant over the last 15 years.
One important factor behind the successful relevance
of the programs has been the well-structured Business
Finland foresight and strategy processes. Close relations
with internationally renowned foresight organizations
and with European sister organizations, with whom ac-
tive information exchange and benchmarking have been
done, have contributed to strengthening the growth of
digital awareness in the domestic innovation system and
the relevance of the programs. The close dialogue with
both the research community and the business commu-
nity has also been important This dialogue has created



a strong foundation of trust and activated companies to
participate in program activities (information exchange,
networking and financial cooperation).

IMPLEMENTATION CONCEPTS

The general development curve of Business Finland’s
programs in the period 2005-2019 can also be seen in
the programs advancing digitalization. At the time of
the forerunner programs, programs were more technol-
ogy-driven and research-based, generally relating to a
specific digitization theme. These programs were aimed
at enhancing technological readiness and know-how from
a longer time perspective (5-10 years). More recent pro-
grams have placed greater emphasis on technology ap-
plication, networking, ecosystem development and on
the commercialization of technology and the internation-
alization of companies. In these programs, the focus has
been broader and/or closer to business promotion. The
time-span for expected impacts has been shorter (rough-
ly 5 years or less). It should however be noted that both
the evaluated forerunner programs and the evaluated
recently ended programs have had program pairs/enti-
ties running at the same time which have included basic
research, pre-study, standardization and more applica-
ble more business-oriented activities at the same time.
Several individual programs have also had a life cycle: at
the first stage, focus has been on research-activities and

the forming of networks and partnerships (collaboration
community), this has been followed by testing and pilot-
ing solutions while during the final phase, focus was gen-
erally placed on application and commercialization. This
has proved to be a good operating method. Even though
the emphasis changes a bit between programs, similar
kinds of content can be seen in the programs implement-
ed across different time periods.

As a concept, the simultaneously started programs
worked reasonably well, even though the expected bene-
fits and added value were not all achieved. Program col-
laboration (e.g., networking events, marketing) gave a
stronger profile and attention to the digitalization theme
compared to the likely situation had the programs had
been implemented separately. The programs could how-
ever have been better managed as a whole facilitating the
flow of important information between them. Informa-
tion on technological solutions was passed between the
programs thus improving the wider awareness of the ac-
tors involved in respect of the possibilities of digitaliza-
tion. The challenge here was that there was never enough
time and human resources for continuous cooperation
between the three programs. In addition, promoting
technology transitions between programs was particular-
ly challenging, since technology development was in the
early stages of the innovation process in one program,
while other programs promoted the application of more
complete solutions.



The growth and invest-in programs followed the tradi-
tional operating model of these kinds of programs. Good
practices here have included the use of local expertise in
other countries, various peer development structures and
active national networking. In the future there is a need
to advance internationalization more strongly based on
the needs arising purely from business initiatives.

The growth and Invest in -programs were also fairly
well connected to the simultaneous technology/inno-
vation programs. Close cooperation existed between
the programs as they sought to promote technological
development and business growth and investment in a
common digital theme. Importantly, the innovation and
technology -programs have benefited from the existence
of counterpart programs focusing on growth and invest
in. This has helped to promote digitalization more com-
prehensively taking into account innovation as well as
commercialization and internationalization.

The other significant program implementation con-
cept, was the merging of several programs into a larger
program combining innovation, export and investment
(the CIIF 2022 -program). From this concept only a lim-
ited amount information was received, as the program
lasted for a short period of time and its original purpose
changed from testing the new concept, to concluding the
merged programs successfully. The program did however
provide useful experience for future programs, particu-
larly on how innovation and exports can be promoted

simultaneously and how to take into account different
thematic areas of digitalization simultaneously in the
context of a large-scale program. More importantly, these
types of programs can more easily gather together and
steer the development work towards the desired systemic
level goals. The implementation concept can offer possi-
bilities in terms of promoting the innovation and com-
mercialization process as a whole as well as helping to
develop ecosystems more holistically while responding
to broad-based phenomena challenges. The challenge in
terms of large-scale programs can often be the sublima-
tion of individual important thematic areas to the whole,
ultimately creating a lack of focus, as well as commu-
nicating successfully the core issues of the program to
the target groups. More detailed information on the func-
tionality of this type of program concept will be obtained
from newer Business Finland programs.

On the services of the programs, those that promote
co-development and networking with other actors (co-de-
velopment platforms, networking events, etc.,) were
found to be most useful among the target groups. The
programs have also played an important role in the for-
mation of new collaboration networks with connections
to international cutting-edge research. These kinds of
services have also brought clear added value to the pro-
gram’s target groups which would have been difficult to
achieve without the programs and Business Finland re-
sources.
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Overall, the implementation of the programs has
been largely successful and those involved in the pro-
grams have been generally satisfied with what they had
to offer (when compared to funding alone). The only
clear challenge in terms of implementation regarding
several programs, has been the limited availability of
human resources in relation to the broad objectives of
the programs. Funding can be used on a wide range of
projects, but in respect of other program measures that
required resourcing opportunities to do this were much
more limited.

IMPACTS

The role of Business Finland in the national innovation
system is primarily to support the implementation of
applied research. With the exception of the GIGA and 5t
Gear programs, all implemented programs are of the
type explicitly advancing applicable research. Therefore,
their results and effectiveness should be evaluated for
the most part from the perspective of applied research
and to some extent also from the strategic basic research
perspective.

Looking at the ‘big picture’, the forerunner programs
have clearly helped promote technological development,
a culture of collaboration and the ability to engage with/
readiness for digitalization in the 2010s. On this basis,

they have helped built the foundations for the newer pro-
grams. Therefore, the overall impacts of the forerunner
programs are solidified in many ways in the combined
effects of the later programs.

One such important combined effect has been that
they have increased the capacity of Finnish actors to keep
pace with technological developments. This has, in prac-
tice, meant not only the ability to develop technology but
also to utilize it. What has been important here is the rais-
ing of competence levels and increasing understanding
of emerging new knowledge around digitalization.

As the programs were formed in cooperation with
Finnish research organizations and companies, acting
to gather important actors together, the understanding
and common vision of future developments has also im-
proved. This common understanding has also been up-
dated as new programs have emerged.

A further important impact has been the activation of
cooperation between Finnish actors and the pooling of
their resources to be utilized in a common direction. In
this regard the programs have played an important role,
as they created platforms and environments for cooper-
ation. Over time, the mindsets of the various organiza-
tions involved have also evolved, as co-development and
experimentation are seen as more valuable strategies.
This, in turn, has allowed new cooperation networks to
emerge and a more efficient division of labor between
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actors. These new forms of cooperation have allowed
benefits to accrue to different actors as well as promot-
ing the ability to develop and utilize digitalization more
fully.

Similarly, the opportunities for international coopera-
tion have also improved and cooperation networks have
developed. Through networks technological information
from around the world has been obtained, strengthen-
ing ties with international partners. Moreover, the inter-
national operation of the programs has provided new
business opportunities for the participating companies,
followed by the creation of new international business
opportunities for these companies.

The impacts of the programs have arisen from differ-
ent streams. One important stream has been the pro-
duction of new research data for applied purposes. This
information has opened up new business opportunities
as applications based on the research information have
been piloted and tested. From this, new products and
solutions have been created and utilized.

The results of the strategic basic research have im-
proved the general level of capacity for future technolog-
ical leaps. The importance of this has been particularly
evident in the development of mobile technology (4G,
5G).

More broadly, the programs have improved cross-in-
dustry understanding of the potentials of digitalization.

This will potentially allow for the better practical applica-
tion of digitalization in the future. In this respect, work
remains to be done, as the impact of the programs is
limited to a certain number of actors active within the
programs.

Special emphasis in this evaluation was placed on the
statistical analysis, using control groups, control sam-
ples and advanced statistical methods. The goal was
to understand the impacts of the programs on the key
business metrics (turnover, personnel, exports etc.). The
evaluated programs, as part of other factors, have creat-
ed positive growth impacts for a substantial number of
the companies participating in the programs. It has to be
noted however, that these impacts have varied depend-
ing on the time of program implementation. In the fore-
runner programs, program and other Business Finland
funding created positive synergies for many companies
which are reflected in higher turnover, exports growth
and improved productivity during the 5-year review pe-
riod. For the newer programmes, some positive impacts
in the shorter time period are observed in staff growth. It
should however be noted that the positive results concern
only some of the companies involved while differences in
performance also exist between different companies.

When looking at the overall approach Business Fin-
land has undertaken to advance digitalization (programs
and other actions), significant impacts have clearly been
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FIGURE 27 The overall impact of Business Finland’s actions advancing digitalization to different factors
(evaluation questionnaires for company and research organizations).

The impact of Business Finland's actions advancing digitalisation to different factors
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research organizations and businesses

The improvement of Finnish actors' capability
to develop and apply digital technology

The formation, implementation and
commercialization of new digital solutions

The strengthening of innovation ecosystems
that advance and utilize digitalization

The improvement of capabilities and competitiveness
of Finnish actors in the international development of
digitalization technology

The formation of new business opportunities and
the renewal of industrial and commercial activity

The improvement of mutual and parallel
understanding of the development and
possibilities of digitalization on a national level

The increase in cooperation between industries
and sectors in advancing digitalization

The advancement of businesses competitiveness
through digitalization internationally

The increase in businesses' internationalization
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The improvement of recognition and attractiveness
of Finland as a research, experiment,
investment and business environment
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achieved, from the funding-receivers point of view. Ac-
cording to the evaluation questionnaire, the most sig-
nificant impacts have been achieved in advancing coop-
eration between companies and research organizations.
This linkage is obviously crucial to ensure that the latest
research data can be used in business so that these or-
ganizations can produce new solutions in cooperation.
Business Finland’s actions are also important here since,
according to the latest studies, in recent years the trend
in terms of the collaboration between research institutes
and companies has been on a downward slopell. Other
important impacts reflect the increasing capability and
know-how of Finnish actors, development and commer-
cialization of new digital solutions as well as the network-
ing and cooperation of actors in different networks and
co-development environments. Impacts have also been
achieved in respect of business internationalization and
advancing the national ‘brand’ of Finland internationally,
though these impacts are not as significantly recognized
in the questionnaire.

I Koski, I; Suominen, A & K. Hyytinen (2021) Selvitys tutkimusyritysyhteistydn vai-
kuttavuudesta, tuloksellisuudesta ja rahoittamisesta. VTT Oy.

93



ADDED VALUE

In terms of the big picture, the purpose of the evaluated
program portfolio has been to increase Finland’s digital
competitiveness and strengthen the national knowledge
base for digitalization. The programs and their contin-
uum have aimed at enabling actions that would not be
have been taken without them, thus bringing added value
to digitalization development. The programs have added
value and their significance can be seen in a number of
ways.

As a whole, the programs have provided a long-time
horizon for the development of digitalization and high-
lighted important areas for development work. This has
meant that digitalization development has been carried
out in a parallel manner. The programs have also offered
a vision for the future for a wide range of actors.

As the evaluation results show program funding has
enabled research and development actions to be taken
which would not otherwise have been possible without
program funding. The program funding has therefore
been targeted at measures where its leverage has been
significant. Important development impulses have been
enabled that are in line with the objectives of the pro-
grams while the development work involved here could
not have taken place without this funding.

At the same time, the programs have also generated
new operation models, platforms and co-operation en-
vironments where work could be done more effectively.
This has enabled the formation of new networks and the
development of ecosystems based on advancing digital-
ization. These new operating models have been created
with program funding and with the support of the pro-
grams. The operating model was also developed during
the time-span of the evaluated programs.

Major added value from the program funding also in-
cludes that it raised the level of the project implementers
own financial investment in the development work. Given
this, research and development work was carried out with
greater combined resources and thus more effectively.
This positive impact associated with the funding is par-
ticularly important in the case of large companies, and
through them, for the development of the national inno-
vation system. Financial support to large companies of-
ten generates significant additional investment for risky
applied research projects that would not otherwise have
materialized. In terms of funding, Business Finland has
directed large companies to cooperate with universities,
research institutes and SMEs. The models of cooperation
have created a close network of trust between all of these
actors and thus contributed to the development of the
national innovation system.
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The added value of the evaluated programs is detectable
in the following aspects:

Gathering a key set of actors and strengthening a
common vision on the development of digitaliza-
tion and necessary action.

Providing a longer-term perspective for Finnish
actors on digitalization development

Enabling the development of new cooperation net-
works and platforms

Enabling new research data and solutions and ac-
celerating their use in different industries
Improving the skills and capabilities of actors to
develop digital solutions and utilize them
Development of new ecosystems and industries
that utilize digitalization

Enabling routes to and support for companies
seeking international markets that would not oth-
erwise have been available, especially for the SME
sector

Better accessibility to international networks and
funding

Strengthening the image and brand of Finland in
various areas of digitalization

Invest-in operations which have created new in-
vestments in Finland and raised the national busi-
ness service network’s knowledge of the possibili-
ties of Invest-in activities related to digitalization.
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The 15 years of Business Finland programs advancing
digitalization that has been evaluated in this study has
covered a wide range of digitalization themes and has
addressed fairly well the emerging and future needs of
both the operating environment and the target groups.
The programs have also hit the time windows where their
added value has been significant. Although Business Fin-
land has been quite successful in its foresight actions,
the future development of digitalization must be under-
stood as a continuous and cyclical thing while a more pro-
active, strategic, approach is nevertheless still required.
As regards a number of the evaluated programs, an even
bolder, more proactive approach would have been benefi-
cial in ensuring that Finns were in an even better position
to compete with their competitors. In order to succeed
in this, Business Finland must have a good overall view
of the future development of digitalization. Furthermore,
managing the program portfolio requires a more stra-
tegic approach and the ability to lead and manage pro-
grams as a whole. Moreover, it is particularly important
to ensure synergies between programs linked to different
digitalization areas.

8 CONCLUSIONS AND RECOMMENDATIONS

In terms of the overall impacts of the evaluated
programs it has been important that the programs
have not only concentrated on applying technology
but that they have built capability for future techno-
logical breakthroughs. In recent years however, strong-
er emphasis has been placed to the application and com-
mercialization of digital solutions. In the future, there is
also a need to ensure, through adequate basic and ap-
plied strategic research, that a basis for technological de-
velopment and technological breakthroughs exists in the
coming years. This should also be reflected in the content
of programs linked to the various areas of digitalization.
Without this, Finns will face difficult challenges in keep-
ing up with developments in the digitalization field. In
the future, the challenge is that the pace of digitalization
and market developments will likely accelerate, meaning
that time windows are shortening in terms of the rele-
vance of such programs. As such, it is important for pro-
gram implementation that they can flexibly adapt to rap-
idly changing needs and environmental requirements.



In implementation terms, the programs have com-
plemented each other fairly well, facilitating conti-
nuity in relation to R&GD&I activities across program
cycles. Several continuity paths in technology develop-
ment and commercialization have been formed between
the programs. This has been important in terms of the
wider impacts generated in the evaluated programs, as
new technological solutions can be built on top of the old
ones as it is often possible to utilize the lessons learned
from previous technology development exercises in the
new transition stages. The technology transfers between
programs have worked better in successive programs,
rather than in those programs implemented simultane-
ously. This is mainly due to the fact that the maturity of
the technology has not been sufficient to be transferred
from research-oriented programs to application-oriented
programs. The level of preparedness for the application
of technologies should therefore be critically assessed
when it is desired to promote technology transitions be-
tween programs.

Different types of program implementation concepts
have been tested among the evaluated programs. Ben-
efits can be attained by launching programs simul-
taneously, strengthening the cooperation between
different programs and steering them as an integrat-
ed program package. Better visibility for the digitaliza-
tion theme can be achieved by gathering the programs
together, the ability to manage and coordinate program

activities can also be improved, information sharing can
be enhanced, technology transfer can be promoted better
and networking between actors in different programs can
be improved. This concept can improve the effectiveness
of the programs as compared to the situation where they
would be implemented separately. Thus, the implemen-
tation concept can bring added value, but it requires a
planned implementation and a strong commitment from
all of the parties as well as a sufficient level of human
resource to implement cooperation.

Lessons were also learned from the implementation
of the wider horizontal program concept which has it-
self become a more common concept across Business
Finland programs in recent years. The type of program
evaluated here undoubtedly addresses the desired
wider impacts on systemic changes that are core to
Business Finland’s agenda. The strength of the concept
is also that it provides the possibility of facilitating a
smoother transition in terms of digital technologies be-
tween application areas, the possibility of a more efficient
and coherent innovation-commercialization process and
greater visibility on the digitalization theme. These types
of programs can more easily gather together different re-
sources and steer development work towards the desired
systemic-level goals. The real challenge here, on the oth-
er hand, has been the lack of focus and the breaking up of
program implementation into small segments as well as
the disappearance of individual thematic areas in these
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more broad-based programs making it more difficult to
reach the desired target groups with a clear message on
how the program can benefit them. These broader pro-
grams have included both short-term commercializa-
tion/export projects and large-scale longer-term (basic)
research projects. This poses challenges in terms of their
efficiency and effectiveness as it is hard to create syner-
gies between different actions that try to create impacts
across variable time horizons.

Discussion has been ongoing over what type of Busi-
ness Finland programs are needed in future to further
advance digitalization, specifically, whether broad-based
or more focused and smaller programs are required. Digi-
talization has a crucial role to play in most major societal
themes and challenges (sustainable development, cli-
mate change, population ageing etc.,) as well as in pro-
moting systemic changes. With these kinds of challeng-
es, broader programs are needed. Digitalization should
be a key tool in the broad-based programs designed to
tackle these issues. At the same time, there also remains
a need for programs emphasizing a stronger and more
focused approach to certain, specific, digitalization areas
and this requires smaller, more tightly focused programs.
Both program types have their benefits and based on the
evaluation there is a need for both types of programs in
the future.

Overall, Business Finland should, in the future, also
have a role in choosing the digitalization themes that are

important, focusing investments on them proactively.
More generally, the programs should play an important
leadership role (or should be attached) in pioneering
and guiding the development work. There is also a need
for more forward-looking programs as well as programs
that take advantage of existing opportunities in the short
term.

In those programs advancing digitalization, co-
operation between research organizations and com-
panies has worked fairly well as has the approach to
co-development developed between technology devel-
opers and utilizers. In future, synergies between busi-
ness-based short-term actions and longer-term research
projects should however be further supported. One chal-
lenge here has been that the current funding instruments
do not adequately support the transition of a technology
from test environments to business markets. Disconti-
nuity points emerge, for instance, when the results of
good research projects do not lead to the development
of a profitable business dimension. Similarly, technology
transfers from developers to utilizers and between indus-
try sectors continue to require support. This would seem
to require the creation of even more precise operating
and process models to support these transfers.

More broadly, in many industry sectors, investments
in digitalization are small in relation to key competitor
countries and there are (growing) differences in the uti-
lization of digitalization among Finnish companies. Fin-



land’s special challenge has been the slow adoption for
new value creation made possible by digitalization. The
biggest obstacle here has been the know-how of adapt-
ing digital solutions to use. As such, it is important for
Finland’s competitiveness to invest more heavily in the
digitalization of different industries. In the future, digi-
talization will affect all industry sectors and companies.
The potentials inherent in digitalization should therefore
be aggressively exploited.'?

From a longer-term perspective, the role of the
forerunner programs has been particularly significant
in responding to both ongoing and upcoming tech-
nological breakthroughs and in building a foundation
for the development actions for the newer programs.
The programs acted as a bridge and as a guide for tech-
nological development at various technological turning
points from 2005 to 2014. A key factor here has been
the strengthening of technological know-how and capa-
bilities as well as the production of cutting-edge research
data, building a proactive vision for future developments
and the mobilization of development communities and
resources to further the desired development.

The recently ended programs have particularly im-
pacted the development of 5G technology and its ap-
plications as well as the creation of new ICT/IoT solu-

tions, raising awareness of digitalization in various
industry sectors, the strengthening of a culture of
co-development and the development of digitalization
in certain industry sectors. At the company level and
that of the research organizations participating in the
programs, the key impact has been the improvement of
understanding and competence enabling them to devel-
op and utilize digitalization and the opportunities creat-
ed with regard to expanding into international markets.

The evaluated programs have created a number of
positive impacts in relation to the growth of those
companies participating in the programs. It must how-
ever be noted that the impacts have varied depending on
the time period during which the programs were executed.
In the forerunner programs, program and other Business
Finland funding created positive synergies which are re-
flected in higher turnover, export growth and improved
productivity. For the newer programs the impacts, given
the shorter time period, can mainly be observed in rela-
tion to staff growth. This shows that programs can bring
added value to the development of some companies. The
important thing is making the right choices in terms of
which companies should be supported, determining what
kind of support is required and what is the right time to
target actions to the selected companies.

12 e g. Sustainable Digitalisation Strategy for Manufacturing Industry - Background Report, 2020. Ministry of Economic Affairs and Employment of Finland.



In conclusion, the programs have enabled and
boosted digitalization development in Finland, steered
its direction and affected the operating culture over
the last 15 years. Without these program activities,
attempts to promote digitalization would have been
more fragmented and lacking in a common vision of
the future. The programs have undoubtedly played an
important role in promoting Finland’s long-term com-
petitiveness.

The programs have also played an important role
in connecting Finnish digitalization development to
the EU level. Through the programs, Finnish actors have
enjoyed better access to EU-level development networks,
programs and partnerships. Importantly, the programs
also facilitated access to EU funding for development
activities. This has increased the level of resources avail-
able and enabled a larger volume of development work
to be carried out. Maintaining and enhancing this con-
nection into EU-wide networks should be a high priority
driver for future programs.

Combined with various other developments, the evalu-
ated programs have enabled Finland to gain a leading role
in utilizing the opportunities presented by digitalization.
The question is, how this advantageous starting point can
be secured and exploited in the coming years. In the near
future, significant sums of money will likely be used in
relation to digitalization elsewhere in the world, especial-

ly in Asia and North America. State-led efforts are already
being made in relation to different digitalization themes
such as smart cities and smart mobility which will con-
tribute significantly to the development of digitalization
in these parts of the world. The levels of resource used are
also likely to be many times higher than that allocated to
digitalization in Finland or even in the EU and other Euro-
pean countries. This represents something of a challenge
to Finland and indeed to the entire EU region. In Finland
and in the EU, a comprehensive vision and approach is
urgently required in respect of how digitalization should
best be advanced as well as the level of resource required
for this task. Digitalization should be recognized as an
integral part of advancing large-scale systemic change.
In this, state-level interventions are required at both the
national and EU levels. As the challenge concerns wid-
er systemic change, actions should be taken not only in
relation to the company level but also as regards socie-
ty more broadly. Finland and the EU region as a whole
have established a good starting point for the promotion
and exploitation of digitization across a number of broad
themes that can generate economic benefits and more
business. For example, the twin transition which means
the combination of digital transformation with sustaina-
ble development can offer huge opportunities for Europe,
as the European Union’s Green Deal provides 750 billion
euros in funding for sustainability over the next seven
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years!'3. While other countries are concentrating more on
the data economy, Europe could become the leader in
twin transition.

In advancing digitalization, a series of broader-scale
measures are required, measures which Business Fin-
land or even Finland itself cannot implement alone. Nev-
ertheless, Finland does have the opportunity to play an
important role here as an exemplar. In order to do this
and help Finland to keep up with global developments in
digitalization, Finnish actors should be helped to think
and act bigger. The starting point for the planning and
development of actions should be a global systemic enti-
ty, so that the results of the development work undertak-
en do not remain only national, but can be scaled to Eu-
rope and indeed globally. In this approach other Finnish
actors besides Business Finland, such as, for instance,
Team Finland and the Academy of Finland should also be
included. It is important here however that the resourc-
es of national actors should be pooled under a common
vision of development. Influencing in terms of the sys-
temic approach should be done at both the European and
global levels.

As a whole, the programmatic efforts undertaken have
proved an effective way to advance digitalization (com-
pared, for instance, to simply allocating funding with-
out programs) and it is clear that programs can bring

added value to digitalization development. Through the
programs a tighter focus could be placed on important
aspects of digitalization and resources and support could
be targeted to the necessary actions and development
activities. These perspectives should be taken into ac-
count and thus should influence individual programs im-
plemented by Business Finland in future. It remains a
key aspect of Business Finland’s work to promote better
business conditions, know-how and capabilities, to create
and strengthen networks and cooperation and to act as a
gateway opener.

8.1 RECOMMENDATIONS

The recommendations of the evaluation reported here
are divided into three categories: 1) Recommendations
to Business Finland on the promotion of digitalization,
2) Recommendations regarding the development of the
program instrument and 3) Recommendations relating
to the development of R&GD&I- and export promotion
measures strategically. These recommendations are
based on the development needs and learnings derived
from the evaluation material. The role of the recommen-
dations is to provide views to Business Finland on how
digitalization should be promoted in the future as part of
the organization’s operations.

13 The European Green Deal. European commission. >https://eur-lex.europa.eu/legal- content/EN/TXT/HTML/?uri=CELEX:52019DCO640&from=EN<
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RECOMMENDATIONS TO BUSINESS FINLAND ON
THE PROMOTION OF DIGITALIZATION

The digitalization theme has been a significant part of
Business Finland’s activities during the period of the im-
plementation of the evaluated programs. Business Fin-
land has invested in securing relevant expertise on the
theme and at the same time cooperated with key parties
to ensure the best possible understanding of it. In the
coming years, wider themes/missions aimed at systemic
change will be emphasized. As advancing and utilizing
digitalization is a crucial theme for the success of Fin-
land and its businesses, it should remain a separate fo-
cus area and should retain its importance in relation to
Business Finland’s ongoing agenda.

Recommendation 1. In the future, the digitalization
theme must be given significant weight as an independ-
ent theme in Business Finland operations. Moreover,
within Business Finland there should be a clear overall
understanding of the future development of digitalization
in different areas and a body responsible for promoting
the digitalization theme as a whole. In addition, it is nec-
essary to ensure sufficient expertise exists in Business
Finland’s operations for different digitalization areas.

In the coming decades, a significant amount of public
resource will be invested in digitalization in other parts

of the world. In order to succeed in this competitive en-
vironment Finland and Business Finland need to think
bigger and must utilize EU-level cooperation networks
and resources.

Recommendation 2. Promoting digitalization through
international and EU-level networks and funding must
continue to be a key priority for action. Finnish actors
should be linked more tightly to these international net-
works and additional resources should be sought from
around the world to support our own efforts and resourc-
es.

More recent efforts regarding digitalization have fo-
cused more on creating shorter-term impacts and in par-
ticular on application and commercialization efforts.

Recommendation 3. In the future, adequate measures
should be taken to ensure longer-term impacts that are
aimed at the promotion of future technological develop-
ments and new research directions. Essential to this is
that sufficient support is provided for proactive, basic
strategic research, pilot studies and applicable research
to create readiness and ensure capability when a new
technological breakthrough occurs.

Promoting technology transfer between application
areas has been identified as an important and also some-
what challenging issue in promoting digitalization
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Recommendation 4. The transition of digital technolo-
gies from one application area to another requires more
detailed level of process modelling in terms of how, in
practice, transitions occur and succeed for different in-
dustry sectors and different types of companies.

RECOMMENDATIONS REGARDING THE DEVELOPMENT OF
THE PROGRAM INSTRUMENT

In recent years, Business Finland has implemented
large-scale programs which have included activities that
promote research and innovation as well as commerciali-
zation, export promotion and investment attraction. They
have also been extensive in their thematic areas, where
digitalization has been ‘only’ one of the program themes.
In the future, different types of programs should be
promoted, but a significant amount of weight should be
placed on advancing digitalization as its own theme.

Recommendation 5. In the future, advancing digital-
ization should be taken into account, in respect of the
program portfolio, as its own strategic focus area. There
remains a need for programs focused solely on a specific
digitalization theme/technology aimed at specific target
groups. In addition, there is also need for more broad-
based, comprehensive programs that respond to wider
societal needs and involve digitalization as one theme
among others.

In the future, Business Finland’s Mission will deter-
mine how digitalization is reflected in Business Finland
operations. Missions are wide-ranging themes to which
digitalization has a strong connection.

Recommendation 6. The role and function of the digi-
talization-advancing programs in respect of the Business
Finland missions should be further clarified. Missions
are broad themes and programs need to be connected in
a planned way to promote them.

Large forerunner companies are important parties in
promoting digitalization through which wider effects on
the Finnish innovation system also arise.

Recommendation Z The dialogue should be continued
and strengthened with big companies as part of program
planning and management.

The development of digitalization is very quick which
means that time windows are shortened in the relevance
of programs.

Recommendation 8. In the future, there is a need to
ensure the agility and flexibility of programs which will
allow them to be launched more rapidly and also termi-
nated more speedily if they unable to meet these rapidly
changing needs.

Inrelation to the broad objectives of the programs and
the actions required to attain them, a major challenge in
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several of the programs under evaluation was clearly an
insufficient level of human resource.

Recommendation 9. In the future, adequate human re-
sources should be allocated to the programs while at the
same ensuring that the various sectors of the Business
Finland organizational structure are sufficiently com-
mitted to promoting program activities. Resources and
commitments should be confirmed before a program is
approved.

In promoting digitalization, it is important that Finn-
ish development work is connected to EU-level activities,
networks and resources. Through this, more strength and
volume are added to the Finnish development work and
new knowledge is obtained. In the evaluated programs
the attachment of program projects to EU funding has
been a key added value of program activities.

Recommendation 10. An important criterion for initiat-
ing program activities should be that the programs are
connected to EU-level actions and programs are able to
support the attachment of projects to EU-funding and EU
networks.

RECOMMENDATIONS RELATING TO THE DEVELOPMENT
OF R&D&I- AND EXPORT PROMOTION MEASURES
STRATEGICALLY

With regard to existing funding instruments, the challenge
has been that they do not adequately support the trans-
fer of technology from test environments to business
practice. As such, a number of discontinuity points have
emerged when the results of good research projects do not
lead to the creation of a profitable business dimension.

Recommendation 11. In the future, it should be ensured
that the Business Finland funding instruments ade-
quately support the whole innovation-commercialization
chain and support the development of (digital) technol-
ogy from test environments to business. Attachment of
funded projects and other actions to further EU funding,
should also be further developed.

In the changed post-covid situation there is a great
need to invest in digital development by governments
and in this context a more comprehensive approach to
promoting digitalization is required. The development
and utilization of digital technologies in Finland requires
a common, long-term vision and clearly also a vision at
the national level to which the key players are committed
and behind which national resources can be harnessed in
a sufficiently parallel and effective manner.
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Recommendation 12. In the coming years, a national
strategy for promoting digitalization should be drawn
up, to which the key players can commit themselves. It
should clarify the goals and roles of different parties to
advance digitalization. Furthermore, it should be linked
to the wider objectives of promoting digitization at the
EU level.

Systemic change and wider global challenges form im-
portant drivers in terms of digitalization development.
These also offer major business possibilities.

Recommendation 13. Systems and systemic change
should be taken as a major starting point in advancing
digitalization and the Business Finland perspective must
be expanded more strongly to include, for instance, Team
Finland and the international level more broadly. The
starting point for supporting development work should
be more strongly linked to global systemic entity, so
that the results of the development work undertaken do
not remain national, but can be scaled up to Europe and
globally.
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APPENDIX 1. MATCHING CRITERIA IN STATISTICAL ANALYSIS

FIRM CHARACTERISTICS

Size based on Turnover at the time of 15 programme
decision

1. <100000 EUR

2. 100000 - 850000 EUR

3. 850000 - 12000000 EUR

4, 12000000- EUR

Age at the time of 15 digi programme decision
1. 0-2years
2. 2-5years
3. 6-years

Industry

Information industries (58-64)

Research and consulting services (70-74)
Electronics (26,2732)

Trade (46-47)

Health services (86)

Services (33-38, 51-52, 80-85, 93-95)
Construction (41-43)
Financial services 94

W00 N W

Manufacturing (excl. electronics) (24,25,28,29)

106

OTHER BUSINESS FINLAND FUNDING

Subsidies 3-5 years before the observation year (e.g. 5
years after the funding decision), proportion of turnover
(i.e. dose) (3-8 in an eight year impact study)

1. No subsidies

2. 0.0001-0.0020

3. 0.0020 - 0.065

4. 0.065-0.225

5. 0.225-

Subsidies 1-2 years before the observation year
1. Yes
2. No

Loans 3-5 years before the observation year
((3-8 in an eight-year impact study)

No loans

0.0001 - 0.025

0.025-0.14

0.14-040

0.40 -

v wn -



Loans 1-2 years before the observation year Value added / employee (EUR), annual change

1 Yes 1. No 3-year history
2. No 2. <-5000EUR
3. -5000 -0 EUR
OUTCOME INDICATORS THREE YEARS BEFORE 4. 0-5000 EUR
FUNDING DECISION 5. 5000 - 13000 EUR
6. 13000- EUR
Turnover, annual change %
1. No 3-year history Export/value added change percentage points in
2. <-14% three years
3. -14% - 0% 1. No export on the funding year or
4. 0-7% three years before
5 7% -20% 2. No export on funding year but has exported
6. 20%-40% within previous three years
7 40% 3. below-5p.p.
4, -S5pp.-+8pp
Number of employees, annual change % 5. 8p.p.-25p.p.
1. No 3-year history 25 p.p.
2. <-20%
3. 20%--4%
4, -4% -+ 4%
5. +4% -15%
6. >15%



APPENDIX 2. MATCHED PROGRAMME FIRMS

FORERUNNER PROGRAMS THREE YEARS AFTER PROJECT FUNDING DECISION

Eligible firms | Matched firms | Matching %
Turnover 257 187 73%
Number of employees 192 114 59 %
Value added/employee 160 87 54 %
Export 72 %

FORERUNNER PROGRAMS FIVE YEARS AFTER PROJECT FUNDING DECISION

Eligible firms | Matched firms | Matching %
Turnover 263 178 68 %
Number of employees 198 104 53%
Value added/employee 167 81 49 %
Export 59 %

FORERUNNER PROGRAMS EIGHT YEARS AFTER PROJECT FUNDING DECISIO

El1glble firms | Matched firms | Matching %
Turnover 250 147 59 %
Number of employees 181 81 45 %
Value added/employee 159 63 40 %
Export 54 %

RECENTLY STARTED PROGRAMS THREE YEARS AFTER PROJECT FUNDING DECISION

Eligible firms | Matched firms | Matching %
Turnover 160 64 40 %
Number of employees 128 48 38 %
Value added/employee 98 36 37 %
Export 150 72 48 %
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APPENDIX 3. OUTCOME INDICATORS PROGRAMME FIRMS COMPARED TO CONTROL GROUP FIRMS

Notes: 3 years before depicts the change before the project

« Common language effect size (CL effect size) means funding. Because trend before the funding decision was
how likely it is that program firms grow faster than a one of the matching criteria no significant difference be-
randomly chosen control firm tween the program firms and control firms should occur.
Sign. indicates if the distributions of the program CL effect size should be approximately 0.50 and statis-
firms and the control group firms differ statistically tical significance of the Mann-Whitney U should be high
significantly. The test is Mann-Whitney U (2 samples) approaching 1.0 at least for the total. 3 years before in-
The comparison is valid only between the correspond- cludes firms that have data three years before. New firms
ing program firms and the control group as they are are not included. Only common language effect size and
matched. For example, program firms received other statistical significance on Mann-Whitney U test are re-
BF Funding and no BF Funding are not comparable ported in the appendix. Other statistics regarding 3 years
because they have different distributions of match- before are delivered upon request.
ing factors that impact on the outcome indicators.

3, 5, or 8 years after depicts the change after the project
funding decision. These are the main results of the anal-
ysis.



Forerunner programs, five years after the project funding decision

NUMBER OF EMPLOYEES, ANNUAL CHANGE

5 YEARS AFTER THE PROJECT FUNDING 3 YEARS BEFORE
Median Mean N CL effect size Sign. CL effect size Sign.
TURNOVER, ANNUAL CHANGE%
No other BF Funding Control group 499% 10.98% 322
Forerunner programs 1.74% 8.01% 60 0.46 0.313 0.51 0.824
Total 4.60% 10.52% 382
Received other Control group 592% 1290% 532
BF Funding Forerunner programs 9.46% 1866% | 99 0.56 0.051 0.49 0.874
Total 6.44% 13.81% 631
Total Control group 592% 12.18% 854
Forerunner programs 6.93% 14.64% 159 0.52 0.370 0.50 0.992
Total 594% 12.56% 1013

No other BF Funding Control group 2.53% 4.24% 142
Forerunner programs 3.11% 2.12% 32 0.51 0.860 0.51 0.844
Total 2.53% 3.85% 174

Received other Control group 8.45% 9.30% 254

BF Funding Forerunner programs 4.02% 7.27% 57 0.45 0.272 0.52 0.728
Total 7.07% 893% 311

Total Control group 5.67% 748% 396
Forerunner programs 4.02% 5.42% 89 Q.47 0.411 0.52 0.695
Total 5.39% 710% 485

>>
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5 YEARS AFTER THE PROJECT FUNDING 3 YEARS BEFORE
Median Mean N CL effect size Sign. CL effect size Sign.
VALUE ADDED PER EMPLOYEE, ANNUAL CHANGE (EUR)
No other BF Funding Control group 420 -2928 127
Forerunner programs -654 -3541 30 0.46 0.459 0.50 0943
Total 329 -3044 157
Received other Control group -731 1425 200
BF Funding Forerunner programs 537 5175 47 0.56 0.194 0.50 0970
Total -456 2140 247
Total Control group -218 271 327
Forerunner programs 458 1779 77 0.52 0.602 0.50 0.946
Total -190 120 404

POINTS)

EXPORT PER SALES, ANNUAL CHANGE (PERCENTAGE

No other BF Funding Control group -0.08 -1.09 187
Forerunner programs 0.20 0.49 39 0.54 0.443 0.56 0.311
Total -0.02 -0.82 226

Received other Control group 0.00 0.39 388

BF Funding Forerunner programs 0.42 -1.02 81 0.53 0.391 0.47 0.539
Total 0.00 0.14 469

Total Control group -0.01 -0.09 575
Forerunner programs 0.24 -0.53 120 0.53 0.278 0.50 0.949
Total 0.00 -0.17 695
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Forerunner programs, eight years after the project funding decision

5 YEARS AFTER THE PROJECT FUNDING

3 YEARS BEFORE

NUMBER OF EMPLOYEES, ANNUAL CHANGE

Median Mean N CL effect size Sign. CL effect size Sign
TURNOVER, ANNUAL CHANGE%
No other BF Funding Control group 112% 290% 191
Forerunner programs 2.27% 6.45% 37 0.52 0.751 0.52 0.688
Total 112% 3.48% 228
Received other Control group 6.63% 9.60% 409
BF Funding Forerunner programs 4,54% 7.82% 79 0.47 0.343 0.49 0.795
Total 5.89% 9.31% 488
Total Control group 4.68% 746% 600
Forerunner programs 4.40% 7.38% 116 0.48 0.555 0.50 0.938
Total 4.68% 745% 716

No other BF Funding Control group 0.00% -0.03% 67
Forerunner programs 2.25% 1.71% 16 0.51 0.904 0.50 0.986
Total 0.00% 0.31% 83

Received other Control group 5.22% 6.24% 204

BF Funding Forerunner programs 3.66% 313% 49 0.44 0.187 0.49 0.895
Total 4.59% 5.64% 253

Total Control group 396% 4.70% 271
Forerunner programs 3.66% 2.78% 65 0.46 0.309 0.49 0.858
Total 3.84% 4.33% 336

44
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5 YEARS AFTER THE PROJECT FUNDING

3 YEARS BEFORE

Median Mean N CL effect size Sign. CL effect size Sign
VALUE ADDED PER EMPLOYEE, ANNUAL CHANGE (EUR)
No other BF Funding Control group 1134 4064 47
Forerunner programs -46 -167 13 0.48 0.821 0.53 0.750
Total 678 3153 60
Received other Control group -199 423 146
BF Funding Forerunner programs 482 1703 40 0.56 0.278 0.52 0.774
Total 58 699 186
Total Control group 82 1316 193
Forerunner programs 462 1244 53 0.54 0.428 0.52 0.728
Total 175 1301 246

POINTS)

EXPORT PER SALES, ANNUAL CHANGE (PERCENTAGE

No other BF Funding Control group 0.33 0.12 128
Forerunner programs 0.22 0.83 28 0.46 0.558 0.51 0.925
Total 0.29 0.25 156

Received other BF Control group 1.04 3.32 327

Funding Forerunner programs 0.79 235 71 048 0.633 0.52 0.714
Total 1.02 315 398

Total Control group 0.87 2.42 455
Forerunner programs 0.34 192 99 0.48 0.472 0.51 0.700
Total 0.62 2.33 554
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Forerunner programs, three years after the project funding decision

3 YEARS AFTER THE PROJECT FUNDING 3 YEARS BEFORE
Median Mean N CL effect size Sign. CL effect size Sign.
TURNOVER, ANNUAL CHANGE%
No other BF Funding Control group 12.53% 36.30% 581
Forerunner programmes 10.19% 40.69% 78 0.49 0.691 0.49 0.844
Total 12.26% 36.82% 659
Received other Control group 3.44% 14.19% 738
BF Funding Forerunner programmes 3.69% 20.26% 99 0.48 0.580 0.51 0.866
Total 3.45% 1491% 837
Total Control group 5.94% 23.93% 1319
Forerunner programmes 5.22% 29.26% 177 0.49 0.561 0.50 0.934
Total 591% 24.56% 1496
No other BF Funding Control group 691% 15.01% 257
Forerunner programmes 4.15% 6.12% 38 045 0.364 048 0.720
Total 6.51% 13.86% 295
Received other Control group 5.63% 8.23% 373
BF Funding Forerunner programmes 2.51% 7.60% 55 0.46 0.309 0.50 0934
Total 4.48% 8.14% 428
Total Control group 592% 11.00% 630
Forerunner programmes 3.27% 699% 93 0.46 0.196 0.49 0.749

Total

>>
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3 YEARS AFTER THE PROJECT FUNDING 3 YEARS BEFORE
Median Mean N CL effect size Sign. CL effect size Sign.
VALUE ADDED PER EMPLOYEE, ANNUAL CHANGE (EUR)
No other BF Funding Control group 1444 1612 227
Forerunner programmes 655 2349 34 0.49 0912 0.55 0.533
Total 1355 1708 261
Received other Control group -790 -3757 267
BF Funding Forerunner programmes 203 703 40 0.54 0.385 0.49 0.835
Total -410 -3359 307
Total Control group 517 -1290 494
Forerunner programmes 377 699 74 0.52 0.611 0.51 0.890
Total 469 -1031 568

EXPORT PER SALES, ANNUAL CHANGE (PERCENTAGE POINTS)

No other BF Funding Control group 0.81 9.19 326
Forerunner programmes 1.08 5.78 58 0.51 0.767 0.46 0.529
Total 095 8.67 384

Received other Control group 0.68 3.83 488

BF Funding Forerunner programmes 0.88 8.70 87 0.50 0983 0.52 0.582
Total 0.68 456 575

Total Control group 0.69 597 814
Forerunner programmes 093 754 145 0.51 0.843 0.50 0.949
Total 0.71 6.21 959
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Recently ended programs, three years after the project funding decision

3 YEARS AFTER THE PROJECT FUNDING

3 YEARS BEFORE

Median Mean N CL effect size | Sign. | CL effect size Sign.
TURNOVER, ANNUAL CHANGE%
No other BF Funding | Control Group 10.53% 22.20% 104
Recently started programmes 10.84% 24.82% 24 0.57 0.289 0.47 0.741
Total 10.74% 22.69% 128
Received other Control Group 12.72% 47.98% 138
BF Funding Recently started programmes 17279% 42.38% 32 0.53 0.628 0.53 0.625
Total 14.07% 46.93% 170
Total Control Group 11.22% 36.93% 242
Recently started programmes 17.66% 34.85% 56 0.54 0.315 0.50 0.949
Total 11.59% 36.54% 298

No other BF Funding | Control group 14.00% 15.41% 57
Forerunner programmes 13.86% 1748% 19 0.51 0.922 0.50 0.987
Total 14.06% 1593% 76

Received other Control group 0.00% 713% 63

BF Funding Forerunner programmes 6.80% 7.25% 21 0.61 0.129 053 0.716
Total 3.73% 716% 84

Total Control group 6.15% 11.06% 120
Forerunner programmes 7.67% 12.11% 40 0.54 0.415 0.51 0.869
Total 6.35% 11.33% 160

>>
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3 YEARS AFTER THE PROJECT FUNDING 3 YEARS BEFORE
Median Mean N CL effect size | Sign. | CL effect size Sign.

VALUE ADDED PER EMPLOYEE, ANNUAL CHANGE (EUR)

No other BF Funding | Control Group 125 3630 56
Recently started programmes -1347 -6806 17 041 0.247 0.50 0.989
Total -677 1198 73

Received other BF Control Group -F#4 -722 46

Funding Recently started programmes 2997 3198 14 0.60 0.261 046 0.718
Total 1280 192 60

Total Control Group -586 1665 102
Recently started programmes 153 -2288 31 0.49 0.881 0.49 0.861
Total -336 743 133

EXPORT PER SALES, ANNUAL CHANGE (PERCENTAGE POINTS)

No other BF Funding | Control group 0.07 0.29 61
Forerunner programmes 0.37 -1.22 20 0.51 0.895 0.47 0.741
Total 0.13 -0.08 81

Received other BF Control group 0.32 0.09 115

Funding Forerunner programmes 0.12 -0.52 38 0.52 0.761 0.53 0.625
Total 0.23 -0.07 153

Total Control group 0.20 0.16 176
Forerunner programmes 0.18 -0.76 58 0.51 0.774 0.50 0.949
Total 0.17 -0.07 234
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BUSINESS
FINLAND

Business Finland is an accelerator of global growth. We create new growth by
helping businesses go global and by supporting and funding innovations. Our
top experts and the latest research data enable companies to seize market
opportunities and turn them into success stories.

WWW.BUSINESSFINLAND.FI/EN
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