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Foreword

At the beginning of 2015, VTT Technical Research
Centre of Finland Ltd launched a four-years spear-
head programme called For Industry aimed at
boosting the competitiveness of the Finnish man-
ufacturing industry. The programme focuses on
key technologies that would make new solutions
available for Finnish industry to maintain domestic
manufacturing as well as to create new products
and services for international markets. These key
technologies include industrial Internet, additive
manufacturing, automation, robotics and embedded
intelligence.

In addition to technology, For Industry focuses
on how to create successful business from new
technology. These considerations include studies
on business ecosystems, business models and
decision making in complex business environments.
Special emphasis in the For Industry programme is
given to increasing the competitiveness of Finnish
manufacturing SMEs.

One of the key activities of the For Industry
programme, in 2015, was to conduct a foresight
study on ways for Finnish manufacturing SMEs to
conduct successful business, beyond 2020. Exec-
utive managers of the programme, Vice President
(Research), Erja Turunen and Business Develop-
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ment Manager, Risto Kuivanen, set up a project
with a project manager, Principal Scientist Jaakko
Paasi, and a key researcher, Senior Scientist, Nina
Wessberg. The foresight study would be done in
collaboration with VTT’s experts and representatives
of manufacturing SMEs to gain a broad perspective
for the visions of the study. This report summarizes
the main results of that study.

The main authors of the report would like to
thank the following persons for their valuable con-
tributions to the study: Risto Kuivanen for guidance
throughout the study; Merja Sippola and Timo
Salmi for critical comments on the early results and
manuscript of the study as well as on the study’s
workshops; Riitta Molarius and Joona Tuovinen for
writing early drafts for two scenario worlds, Heidi
Auvinen for the visualization of the scenarios and
for other artwork for the report.

We are especially thankful for the following
representatives of SMEs and interest groups for
their insights and contributions to the scenarios:
Harri Jokinen (Nomet Oy), Juhani Pohjus (General
Finland), Kari Sorjonen (Tasowheel Group Oy),
Jyrki Auer (MTC Flextek Oy), Pasi Kannisto (SKS
Toijala Works Qy), Reijo Karppinen (Dynaset Oy),
Antti Kontiainen (ATA Gears Oy), Ismo Korhonen



(MW-Kehitys Oy), Jorma Laitinen (Fintex-Tetrakem
Qy), Jari Ontronen (Jotel Qy), Tero Sivula (Veljekset
Mattila Oy), Hannu Kivilinna (TAMK), Erkki Lydén
(ELY-Centre of Pirkanmaa), Marko Makinen (Council
of Tampere Region) and Mikko Seppala (City of
Valkeakoski).

Finally, we would like to thank the following
managers and experts at VTT for their input in the
study’s scenario workshops: Heikki Ailisto, Marko
Antila, Tiina Apilo, Mikael Haag, Tapio Heikkila,

Rauno Heinonen, Juha Kortelainen, Jani-Mikael
Kuusisto, Jyrki Poikkimaki, Anne-Christine Ritschkoff,
liro Salkari, Magnus Simons, Jouko Suokas and
Erja Turunen.

Tampere, December 14, 2015

Jaakko Paasi and Nina Wessberg
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Executive summary

The main target of this VTT Visions report is to
provide guidance to the manufacturing small and
medium sized enterprises (SME) in preparing for the
future. The report is based on a foresight process
conducted at VTT Technological Research Centre
of Finland Ltd. during 2015. The process was in
connection with VTT’s spearhead programme called
For industry and aimed to increase the competitive-
ness of Finnish manufacturing SMEs.

The future target year in this foresight study was
2025. The questions that guided the process were:
What will be the potential radical changes? What
will be the future markets (i.e. business opportuni-
ties) for Finnish manufacturing SMEs? What kinds
of products will probably be needed? What kinds
of business models will create success?

The foresight process was participatory with the
future described in four scenarios, created in a total
of five key workshops. The workshop participants
were managers and researchers at VTT and entre-
preneurs and managers of manufacturing SMEs.

A literature study was conducted before the
workshops to set the basis for the scenarios. The
studied literature consists of Finnish and interna-
tional foresight reports, outlooks and articles, mainly
related to manufacturing industry. The study iden-
tified key factors that will shape the future, the key
factors including megatrends creating pressure to
change the current system with institutions and
power relationships as well as new technologies or
other factors which may disrupt the current system
and enable the change.

Based on the literature, the most important key
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factors could be synthesised into two word-pairs,
global-local and growth-scarcity, which were used
as scenario coordinates. Hence, the scenarios cre-
ated were:

1. Global - growth

2. Local - growth

3. Global - scarcity

4. Local - scarcity

The global scenarios describe future worlds of free
trade where value chains are global and competi-
tion is extremely strong. Manufacturing SMEs can
be successful in highly specialised (niche) markets.
Service or some kind of guarantee based pricing
model may form the dominant earning logic in the
markets.

In the local scenarios Northern Europe or the
EU form the business area for Finnish SMEs. The
difference between the local growth and scarcity
worlds is that in local growth, local business is vol-
untary driven by customer preferences while in
local scarcity it is more or less forced due to bor-
ders between countries or unions. Replacement of
import is an important business driver for manufac-
turing companies in the local scenarios.

In the growth scenarios, business is driven by
economic growth and the good buying power of
consumers. The focus of business is on special-
ised customer needs. Innovations and high levels
of technological competence are important fac-
tors of success.

In the scarcity scenarios, scarcity of some criti-
cal raw materials and components is the key driver



Offering: innovative own products, or
combination of products and services
Customers: local dealers, large
companies

Capabilities: innovativeness, design
Earning logic: product sales, overall
service

Growth

Offering: full solutions to the needs of
customers

Customers: highly specialised (niche)
markets

Capabilities: high level technology,
international sales

Earning logic: service or guarantee
based pricing

Local

Offering: consumer goods to replace
import

Customers: local retail dealers,
consumers (passing the retailers)
Capabilities: use of local materials,
versatility

Earning logic: product sales, leasing

of business. In global scarcity, raw materials would
be available but they are very expensive. In local
scarcity, manufacturing suffers from restrictions of
raw material import. The use of local materials is
important in the scarcity scenarios.

Special characteristics of the scenario worlds
and how to be successful in the future world are
shown in the figure below. To sum-up, all of the

Scarity

Global

Offering: high value, resource efficient
and durable products

Customers: highly specialised (niche)
markets

Capabilities: use of circular economy,
international sales

Earning logic: guarantee based
pricing, updates

Characteristics of the scenarios

described four scenario worlds would offer poten-
tial for Finnish manufacturing SMEs to conduct
successful business, but the models of successful
business may not be the same in the different sce-
narios. Furthermore, the transition from the present
regime into a new one in a future scenario may be
a fast process. Therefore, companies should be
prepared for the future.

VTT For Industry



1. Introduction

Manufacturing industry has, in a global sense,
enjoyed a long era of growth. It has provided the
machinery, tools, and materials to build modern
infrastructures, transportation and housing. It has
produced goods to help the dally life of citizens, etc.
Manufacturing has always also included a range of
activities in addition to production, such as differ-
ent kind of services.

Over the past decades, the manufacturing
ecosystem has globalized. Design, sourcing of
materials and components, and the manufactur-
ing of products takes place more and more often
in global value chains. Also, markets for the prod-
ucts have become global. There are a number of
factors behind globalization, including changes
in geopolitical relations between countries and
unions, internet and the widespread growth of
digital information, bilateral and multilateral trade
agreements, etc.

As aresult of the globalization and growth, people
around the world are used to taking global growth
as a self-evident scenario of the future. Most fore-
sight reports that consider the future of manufactur-
ing take global operations and the continuation of
economic growth as the starting point of their future
studies without considering alternative scenarios.
At the same time, however, a series of changes in
the environment creates uncertainty: consequences
of climate change, large catastrophic events, wars,
etc. What if global growth will not be the driver in
the manufacturing industry in the next decade(s)?

From a technology standpoint, we are, in all
likelihood, currently in the centre of the fastest
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revolution that the industrialised world has even
seen: the digital revolution. Digitalization will to
some extent shape all activities within societies. In
the manufacturing industry, it means new ways to
design products and manufacturing, operationalis-
ing manufacturing, new forms of intelligence (such
as big data and the Internet of things), etc. Digi-
talization also will affect the business processes
of the industry. We foresee drastic changes in the
logistic business value chain from a manufacturer
to end-users and consumers. eBusiness is already
here. What else will come?

What has been written above suggests that we
should be prepared for the future and potential, even
with radical changes in the business environment.
In the manufacturing industry, we have been used
to fairly slow changes in technologies and markets,
but that situation may change. We may well foresee
disruptive changes both in technologies and mar-
kets as well as material and workforce resources
within the next few years.

In order to support Finnish manufacturing indus-
try in preparing for the future, VIT has done a sce-
nario work under its For Industry spearhead pro-
gramme. The target of the work was to develop
scenarios for future ways of doing successful
business at Finnish manufacturing companies.
A special emphasis was given to SMEs. The target
year of scenarios was set to 2025. Questions that
guided the work were: What will be the potential
radical changes? Which kind of business mod-
els would create success? What will be the future
markets (i.e. business opportunities) for Finnish



1.
Literature study 2.

Generation of four
future worlds

and identification
of key factors

Identification of
business models
into the future
worlds

4, 5.

Analysis of
generated data

Reporting of the
scenarios

Figure 1. Process of the For Industry scenario work

manufacturing SMEs? What kinds of products will
probably be needed?

The scenario work was conducted during a 9
month period in 2015, by using the methodology of
participatory foresight. The foresight process was
divided into five phases:

1. Literature study and identification of key factors

2. Generation of four future worlds

3. ldentification of business models into the
future worlds

4. Analysis of generated data

5. Reporting the scenarios

In Phase 1, recent foreign and domestic foresight
reports for the manufacturing industry were stud-
ied and key factors of the sector were identified
and analysed. In Phase 2, four scenario preforms
for alternative futures were generated. This work
was based on the results of Phase 1. These sce-
nario preforms were further developed in Phase
3 by identifying potential business models in the
four different future worlds. The scenarios preforms
were completed in Phase 4, where the generated
data was analysed. This report forms the main

contribution of Phase 5.

In total, 37 persons were involved in this future
study, and it is worth mentioning that of the 37
persons, 11 were representatives of manufactur-
ing SMEs (entrepreneurs, CEOs, other executives).
SME involvement was particularly strong in Phase
3 Identification of business models in the future
worlds, where the SME representatives actually
drove the work with researchers being in facilitat-
ing and supporting roles. Consequently, the busi-
ness environment analysis and business opportu-
nity identification in the scenarios of the work are
rooted in the viewpoints of SME entrepreneurs and
CEOQOs in the manufacturing industry.

A list of the persons in the workshops of the
participatory foresight study and their role in the
study are given in Annex 1.

This report is structured as following: In Chapter
2 we report key factors shaping the future identified
from the literature study. Chapter 3 presents the
four scenarios. In Chapter 4 discussions are given
on the concept “How to be successful in the future
worlds” Finally, conclusions are given in Chapter 5.

VTT For Industry



2. Key factors shaping

the future

A set of recent foreign and a few domestic foresight
reports for manufacturing industry were studied,
see Annex II. From these studies, we sought key
factors that, according to most of the studies, will
shape the future of manufacturing. As a result, a
number of key factors were identified. These key
factors are set out in Figure 2.

Figure 2 describes the key factors and the
framework of this study in a multi-level perspective
model, where society is divided into three levels:
landscape, regime, and niche. The model is applied
from the original work by Foxon et al.’. We have
implemented the possibility of alternative (and
partially overlapping) future worlds (scenarios) into
the original model. The levels and their contents
are described below.

Landscape encompasses the level of big
societal moves, such as climate change or aging.
In the context of manufacturing, a materialistic
way of living, for instance, ensures the demand of
products. Also, population growth increases the
need for products from manufacturing industry,
especially in developing countries. At the same time,
the scarcity of non-renewable natural resources as
well as targets to diminish effects of climate change
will create challenges for the manufacturing industry.
Climate change may also give rise to natural disasters
with negative implications on the economy. Energy
efficiency and renewable energy business will play
important roles in the future. Urbanisation will increase
the meaning of megacities and the construction
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industry. These are examples of megatrends that
will shape the future.

Regime describes the system with its actors,
institutes, resources, processes and ways of operat-
ing. Regime can be divided into physical resources
and processes; intangible resources; and political,
regulative and market aspects.

Regime states whether the manufacturing is
happening in global or local value chains by using
global or local resources. For example, in the current
regime the design of products may take place in
global value chains, but the manufacturing of heavy
products is often local. On the other hand, light and
low-cost mass produced products can be trans-
ported around the world for global markets. The
same applies for the manufacturing of very innovative
high-end products. There may be areas that have
specialised in one kind of production, while others
focus on another type of manufacturing.

Infrastructure and its performance are important
elements of regime. Intangible resources encompass,
for instance, skilled, cost efficient and innovative
labour, which is seen in the literature as one of the
key issues in creating the success of the manufac-
turing industry in the future. In markets, it will be
important to react quickly to changes in market
needs. Moreover, cyber security, as well as security
in general, are foreseen to be essential elements of
successful business making.

Niche is for issues that may challenge and
shape the present regime in a disruptive manner.
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Figure 2. Key factors in multi-level perspective model

The niche level of society includes new technolo- When the regime is in change, all the levels are
gies, local experiments, shocks and black swans.  flowing in the same direction; landscape creates
For example, digitalisation, automation and new  push and niche creates potential or shocks to the
materials will shape the existing system. The level  system change. Scenarios 1-4 will describe the
may include special products which challenge the  potential new regimes. Figure 2 is a summary of
mainstream markets at the regime level. Severe  the key factors shaping the future in the context of
natural, cultural or social disasters, such as earth- ~ manufacturing, and it guides the generation of For
quakes, terrorism or wars, which will highly confuse  Industry scenarios.

the system, may also occur.

" Foxon, T.J., Hammond, G. P. and Pearson, P. J. G. 2010. Developing transition pathways for a low carbon electricity system in
the UK. Technological Forecasting & Social Change 77 (2010), 1203-1213. Elsevier.
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3. Four scenarios

A major goal of scenario working, in general, is
to increase our readiness to face the future. This
often takes place through a few quite different
scenarios which force us to think in new ways. In
the For Industry scenario work, we searched for
identifiable key factors shaping the future, where
such factors, scenario coordinates, can be used to
create alternative scenarios with a broad, but still
realistic, scope. We fashioned these results into two
word-pairs: global — local and growth — scarcity.

The global - local word pair refers to manu-
facturing processes: whether they are happening
in global or local value chains, and what kind of
implications they have on the success of the Finnish
manufacturing industry. The word pair also refers
to markets, where the trend of globalization will
continue or where the trend will turn into strong local
markets for various reasons. In this word pair, we
did not specify beforehand, in detail, the physical
limits of the word “local”, which in this context may
include city, region, country, or a union.

12 VTT For Industry

The word pair growth - scarcity refers to the
scarcity of non-renewable raw materials and other
resources, including the scarcity of a skilled work-
force. Moreover, it refers to the fear of economic
depression, which can create multiple problems
for the manufacturing industry. However, it may
also be that the future will offer economic growth
and that issues related to limited amounts of raw
materials will be resolved.

The word pairs define two axes leading to four
scenario blanks, see Figure 3. The future worlds of
the scenarios, presented in the following subsections,
were generated in one large researcher workshop
by considering PESTE-factors (political, economic,
social, technological, and environmental) for each of
the four scenario blanks. The creation of business
aspects for the four future worlds then took place
in four subsequent workshops. Representatives
of manufacturing SMEs had the lead role in the
generation of business aspects that finally led to
the four scenarios.

The target year of the scenarios is 2025.



Growth

Local Global

Scarity

Figure 3. Four future worlds of For Industry Scenarios
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3.1 SCENARIO:
GLOBAL GROWTH

Long period of growth
The world economy has enjoyed an unusually long
period of growth. The economic growth has taken
place along with globalisation of businesses. World
peace and good social order in main market areas
supports the growth and globalisation. Growth had
been driven, in particular, by Asia where urbanisation
and a growing middle-class and materialistic way
of living, in general, have acted as motors for the
demand of new investments and consumables.
Global value changes of business, alongside
with increasing level of digitisation, have supported
reaching the status where the design of products
often takes place in global networks, but the manu-
facturing can be local or global depending on the type
of product. Heavy products are often manufactured
close to markets, while light and middle or high-end
products can be manufactured for global markets.
The markets on all the main areas are more
fragmented, than ever before. This is due to increas-
ing individualism that is seen both in products and
services. And in addition to physical products and
services, virtual products and services play a major
role in the life of citizens in developed countries.

Towards a new era in globalisation

The continuation of economic growth has succeeded
in overcoming all the shocks that have threatened
its progress. Financial crises due to overly thin con-
nections between financial markets and real profit
capabilities of companies, large natural disasters,
wars, and other conflicts has had large impacts
on economies, but, has so far not stopped global
economic growth.

However, in around 2020, it is widely identi-
fied that the risk of a shock that would stop global
economic growth and globalisation is higher than it
had been in decades. In addition to the increased
probability of shocks described above, negotiations
for true free trade, in a global sense, have faced
problems and in environmental issues countries
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in different parts of the world did not follow the
same rules.

As aresult, a larger social and political awaken-
ing takes place on a global level, where politicians
and corporate leaders understand that we really
must do something concrete and powerful together
in order to save the continuation of economic growth
and wellbeing in a sustainable way. The leaders
understand that different kinds of shocks that
threaten the system will take place and the system
must be strong enough to withstand these shocks.

A global agreement is reached with a roadmap
on how the link between financial markets and the
profit capabilities of companies will be strengthened,
the growth of competing trade groups between
nations is stopped, and discussions for true free
trade on a global level are restarted for full effect.
In these negotiations, the main emphasis is on the
removing of constraints for international eCom-
merce (taxation, customs duty questions, etc.) at
all the levels of eCommerce (business-to-customer,
business-to-business, and customer-to-customer).
Also a global agreement aimed at sustainable use of
energy is finally signed by all major actors. Distrib-
uted, integrated, smart and sustainable production
of energy is favoured throughout the world.

Also in Finland, policy changes takes place
at both governmental and corporate levels. The
government policy puts an emphasis on versatile,
agile, user-friendly and ecologic production. At the
corporate level, the leaders decide to stop the used,
almost adversarial, policy towards their SME suppliers
and start to view them as partners (almost as family
members), which leads to the re-establishment of
trust between large corporations, their SME part-
ners and the research institutes they collaborated
with. They have already stopped their cost-cutting
oriented corporate policies and started to invest in
the future. As a result, SMEs are also encouraged
to invest to the future.

The investment positive climate is seen as
willingness to take controlled risks in new business
development, internationalisation, investments in
new capabilities, personnel and R&D. In regard
to internationalisation, successful Finnish SMEs
follow two main strategies: 1) partnering with large
corporations in Northern Europe, especially in Fin-
land and Germany, through which their products



can enter into global markets, and 2) joining global
SME networks.

SMEs whose focus is on domestic markets
experienced hard times. Effective business-to-busi-
ness eCommerce helped SMEs not only in entering
new markets, but also in finding new partners in
new market areas. Value networks are truly global
in all aspects. The networked way of operation
also means that much of knowledge is joint and
distributed over company boundaries into virtual
multinational organisations.

Finland - the country of high design and
user-friendly products for global markets
Thanks to the global and national business climate
change, many Finnish SMEs in the manufacturing
industry field reconsider their strategies and business
models. In addition, many innovative start-ups are
created. The structure of Finnish industry remains
versatile, but in 2025 the competitive advantage is
no longer based solely on high-technology. High
technological quality is still an essential part of
branding, but the competitive advantage is sought
from design, functionality and user-friendliness of
products.

Figure 4. Global growth scenario

Digitalisation is effectively used in business.
Many companies are targeting niche markets and
they tend to be among the top players in the world
in the selected business. Finnish manufacturing
SMEs are also known to be agile and effective in
customising their offerings to meet changing cus-
tomer needs in different markets.

Kemppi, Polar and Ponsse are considered to
be examples of 2015 success stories of Finnish
manufacturing SMEs in global markets. These
companies also run well in global markets in 2025
as a part of global networks, but they have a number
of Finnish followers in other segments of business.

3.1.2. Global - growth:
key drivers and barriers for
Finnish manufacturing SMEs

In the future world of global growth, competition
is worldwide and hard. A manufacturing company
must be strong and good at what it does in order to
survive. The size of the company is not a key issue.
Also an SME can do well in a specialised business.
Other key issues in this scenario world are that
there are many customers around the world with
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good buying power and the markets are growing
in a global sense.

The world of the scenario is highly digitalized.
Information is moving fast around the world through
digital media, which has important impacts on
market behaviour and on manufacturing processes.

Customers in the digitalized and globalized world
of growth are very market and fashion-conscious,
leading to strong and rapidly changing cycles of
demand. Market megatrends come and go quickly,
applying not only to consumer markets but also to
business-to-business markets. Markets are also
highly diversified. Customers with good buying
power seek products and services that completely
fulfil their specific needs.

P

For manufacturing processes the digitalized
and globalized world mean, for example, effective
use of global value chains with distributed design
and manufacturing. Digital processes cover both
production and marketing, including delivery logistics.
Additive manufacturing (3D printing), together with
eBusiness/eCommerce, will challenge current busi-
ness models in production, marketing and delivery.

Value chains in future manufacturing business
models may be very different from those we see
today. Active and effective utilization of cloud services
is an important part of many manufacturing industry
business models and covers several parts of the
models (marketing, production, resources, etc.).

16 VTT For Industry

In the world of global eCommerce, different
kind of wholesale dealers will have more important
roles than they have today. For them, the price of a
product is the top purchasing argument. Quality still
matters, but it is very hard to gain any competitive
advantage by quality because a good quality is a
must in order to attract the interest of a wholesaler.
The situation is the same for wholesale dealers in
business-to-business and business-to-consumer
markets. Large wholesalers prefer to deal with large
supplier actors, which makes it hard for a Finnish
manufacturing SME to conduct business through
this delivery channel.

In this world of wholesalers, it is also hard to
successfully introduce innovations. Innovations,
however, are still important for Finnish companies
to be successful.

Another barrier for Finnish manufacturing SMEs
in the future world of global growth is weak capability
to recognize customer needs in rapidly changing
markets. This may not be true for every manufac-
turing SME, but for most SMEs it will be.

The stiff competition will also create challenges
in maintaining the innovation capability of a com-
pany. Although it is hard to successfully introduce
innovations, innovation capability is still one of the
key assets in global business. The innovation capa-
bility of a company is influenced by the company
culture as well as by the personal capabilities of its
employees. The latter calls for high quality in the
Finnish education system.

In a globalized world, the power of religions in
business should not be underestimated. Religions
may not form a driver for business, but religion related
cultures may easily create various kinds of barriers
for business that may arise abruptly. An SME simply
must be able to navigate through these barriers.

In the description of the future world, large
corporations are said to have started to see their
SME suppliers as partners (almost as family mem-
bers), which has led to the re-establishment of trust
between large corporations, their SME partners
and the research institutes they collaborate with.
This family kind of team spirit would increase the
competitiveness of Finnish manufacturing industry
in global competition.

It has also been said that corporations have
stopped their cost cutting oriented corporate policies
and started to invest in the future with their SME



suppliers. But what if these things do not happen
and short-sightedness and lack of trust in the Finnish
manufacturing ecosystem continues? Obviously,
that would be a significant hinder to Finnish SME
competitiveness in the future world Global growth.

As stated above, a manufacturing company must
be strong and good at what it does to survive in
the future world of global growth. By this, we mean
that the company must have high levels of business
and technological capabilities and, in the case of
an SME, it has to specialise and focus on niche
markets. Large corporations can be competitive
with broader technological and market scopes.

Business capabilities that are critical for success
in the world of global growth include a few key issues.
Strong presence in global eCommerce, in one way
or another, is essential for an SME. However, it will
be extremely difficult for a small company and its
products to be distinguishable among thousands of
similar items in electronic commerce. Recognition
calls for support by personal sales work.

Personal sales work will be extremely important
for local distributors in foreign countries. Although
large wholesale dealers will dominate in the future
world, local distributors still play a role in the world.
Local distributors often operate in highly specialised
(niche) markets. For them, a good product and the
fulfilment of the specific needs of end-customers are
very important, the price of a product often being

a secondary argument. This would mean a major
opportunity for Finnish manufacturing SMEs, provided
they have the proper offering and are capable of
producing and delivering small batches and series.

Therefore, we can conclude that local distrib-
utors will play a critical role in the delivery chain of
Finnish manufacturing SMEs in global business.
Successful business with local distributors calls for
good sales skills in international business, which
is perhaps the most important success factor for
Finnish SMEs in the future world of global growth.

Another channel for the delivery of products of
Finnish SMEs is partnering with large international
corporations. In that business model, Finnish man-
ufacturing SMEs supply specialised sub-parts or
assembilies for the client through which the SME’s
products can enter global markets. The large partner
corporation (client) is typically located in Northern
Europe (Finland, Germany, etc.).

From technological viewpoints, a manufacturing
SME can strengthen its position and capabilities
by being an active member of a design and man-
ufacturing competence cluster, provided that the
competence cluster is strong, in a global sense. The
competence cluster may consist of other SMEs,
large corporations, research institutes etc. Physically,
they can be local or distributed around the world.

The amount of global competence clusters in
2025, will be much higher than today. Thus, we
can say that international partnering and global
SME networks will be among the most important
success factors for SMEs. This applies to an SME’s
technological competence as well as its business
processes.

VTT For Industry
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The scenario global — growth is summarized in
Table 1.

Table 1. Summary of the global - growth scenario

Key features of the scenario world global - growth
e Global value chains, world of free trade
e Customers have buying power
® Focus on the needs of customers
e Many needs have strong and fast cycles
¢ Diversified markets
e Competition is global and hard
e Finnish companies are producing (as a part of value chain) design products for niche markets
e Quality is base (not an asset)
e Fasy to sell and use
e Agile manufacturing, small series/batches

Key drivers
¢ Digitalised world
e Effective use of global value chains with distributed design and manufacturing
e cBusiness
¢ 3D printing
e Cloud services
e Excellent know-how and co-operation in R&D

Barriers
e Short-sightedness and shortage of trust in the Finnish manufacturing ecosystem between large
and SME companies (no collaboration)
e Weak capabilities to recognise customer needs in rapidly changing markets
¢ Maintaining innovation capability

Business success factors
¢ High level of technological and business capabilities
e Competence clusters in design and manufacturing that are globally strong
¢ International business sales skills
e Specialization and focusing on niche markets
e |nternational partnering, global SME networks
e Small series production
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3.2 SCENARIO:
LOCAL GROWTH

3.2.1 Local - growth:
description of the future world

A new entrepreneurship favourable
atmosphere is dawning in Finland

In late 2010s, entrepreneurship and new business
development are favoured by the Finnish govern-
ment. The policy supports domestic pilots for new
kinds of businesses and niches. The atmosphere is
favourable for new entrepreneurs and Finnish-owned
small and medium sized companies.

Forests are growing faster than ever, and
resources of pure water were tremendous. Finland
is seen as a country of rich raw materials, where
local production and home markets are trusted.
Domestic energy solutions (including peat, nuclear,
water, solar, wind and bio energies) are considered
as positive. Finland has skilled labour in digitalisation
and automation technologies, and the automation
business is growing fast. Additive manufacturing is
creating new structures for industrial production.

Large global value chains have shown their

Figure 5. Local growth scenario world

vulnerability, especially in ethical and quality aspects,
and local production seems to be a better option.
Stock market volume also diminishes as entrepre-
neurs value long-term development of business
instead of quarterly monitored stock market business.

The role of inside markets with the European
Union is strengthening, and forms the main mar-
ket area for nations of western and northern cul-
ture in the European Union (Finland is among this
group). Production near mass populations of Asia
and South-America is no longer seen as a com-
petitive advantage. However, globalisation is still
utilized in education, with many students spend-
ing several months or more abroad, including out-
side Europe, learning new ideas and cultures. This
mobility in education, is heavily supported by the
government.

Towards local innovations and business

Cities are strong in the 2020 world. Urbanisation is
a megatrend and most people are living, working
and spending their leisure time in metropolitan areas.
Metropolises constitute strong economic areas where
manufacturing industry value chains can be com-
pleted and create local vivid markets. Metropolitan
areas do not necessarily respect national borders;
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for instance,
Helsinki and
Tallinn form
a unified mar-
ket area.

In 2020, the most impor-
tant criteria for public pur-
chases are domestic raw
materials, and design and
production. The govern-
mental policy supports
this direction by providing
intermediary organisations,
such as Motiva for energy
services and other sub-
stance specific organisa-

tions, to assist in local pub-
lic-private partnership actions.
These intermediary organisations help public part-
ners find relevant private actors in the markets. The
Acquisition Act no longer strongly binds the deci-
sions of public actors. Instead, regulations direct
decisions toward innovative local solutions.

Fostering local services in public purchases
stimulates local markets and encourages citizens
to use local services and products; real home mar-
kets in the EU are opening. Made in the Nordics or
in Western Europe is a product quality guarantee.
Heavy custom tariffs are set on products imported
from outside the EU.

The culture in Finland promotes innovation. A
citizens salary is taken into general practice, which
saves public social costs by releasing labour from

filing in and dealing with various forms. The citizen’s
salary also enables lower company salaries. This
is beneficial for local family businesses. The higher
education level of citizens and international student
exchange systems guarantee that new ideas and
innovations emerge and are implemented into busi-
nesses. Finland continues to improve its capabilities
in research, design and innovation.

Tailored modular products, for instance in wood
working industry, are successful on European mar-
kets. Local raw material stock is efficiently used
and organised; wood markets are lively, sustaina-
ble and profitable, and mineral and metal produc-
tion is active. Also, the domestic textile industry is
boosted due to new fibre based materials made
from Finnish pulp.
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Finnish bioenergy is a brand, although other
renewable energy markets, for instance Finnish
solar panels and wind mills, also flourish. Finland is
energy self-sufficient, and simultaneously exports
technology and equipment for renewable energy
production and energy efficiency.

In addition, Finnish industry is manufacturing
products for consumer mass markets, Finnish
products are well branded, and intellectual property
rights are actively used in the businesses.

Finland - an Eldorado of innovation and
local business

The positive development in Finnish society and
culture are summed up in the successful concept
of Innovation Factory. The concept consists of
workshops and concrete places where skilled
people are innovative and develop their ideas.
Beside the innovation factory, there is a concept of
a Pilot Factory, which focuses on the development
of industrial production. The Pilot Factory operates
at the European level.

The family-business based Finnish industry is
developing product ideas, patiently, without rapid
profits in mind. High-spirited local markets keep
manufacturing SMEs prosperous. The competitive
environment is health without monopolies. Finnish
production of innovative and competitive solutions
is strong in 2025.

3.2.2. Local - growth:
key drivers and barriers for
Finnish manufacturing SMEs

In many ways, the future world of local growth rep-
resents a world that is quite different from today’s
Finland. Key drivers of change towards the future
world include ethical and environmental production
problems for many countries in Asia, Africa and South
America, low quality products manufactured outside
the EU, and increasing protectionism in different
parts of the world. These factors will cause people
in Europe to tire of globalization challenges. Peo-
ple will also want to engage in voluntary protection
from the increasing power of the Asian economy.

Another factor that is driving the system towards
the future world of local growth is the increasing
trend of very local products, such as organic food



from neighbouring farmers.

Migration of refugees to Europe due to wars
and natural crises is also a driver in this scenario.
In this scenario, however, immigration is controlled
and has a positive impact on the system. Through
immigration, Europe gets a new workforce and,
while the large numbers of refugees simultaneously
forces governments to make changes in regulat-
ing entrepreneurship and employment. As a result,
many refugees successfully become entrepreneurs.

People in the future world of local growth admire
family businesses with their own products, whose
markets do not depend on supplier chains of global
corporations. Successful companies also have a
strong local character — they are strongly rooted in
their hometown, and many companies have built
up a lively local ecosystem around them. In the local
ecosystems, both large and small companies col-
laborate in close and trusted relationships.

There are a few main barriers in the scenario
for Finnish manufacturing SMEs. Perhaps the most
important barrier is related to resources: what will
happen if there are not enough actors, entrepreneurs
and financiers in Finland to realise the concepts of
Innovation and Pilot Factories and the consequent
business? In this case, Finland and Finnish manu-
facturing SMEs will not enjoy the economic growth
that is taking place in Europe in 2025. By actors,
we mean a skilled workforce in research, design,
innovation, production and sales.

The vision needs a large number of skilled entre-
preneurs that are willing to take the risks that always
accompany innovation, new business generation,

and business growth. Innovation and the growth of
business often requires large financial investments
before a company achieves a positive cash flow.
This cannot take place without sufficiently large
financial markets.

The scenario assumes that unnecessary bureau-
cracy and regulation are decreased in Finland.
But the competitiveness of Finnish manufacturing
SMEs in European markets is also influenced by
actions taken by other governments in Europe. If
European regulations are not harmonized, Finnish
SMEs may not receive a competitive advantage
from the changes.

The last discussion on barriers in this scenario
concerns the question, how strong a driver is locality
in business-to-business? If money is the key driver
instead of locality, then large companies will rule the
manufacturing ecosystem and SMEs may suffer.
That will certainly negatively impact the innovation
capabilities of manufacturing SMEs, which is one
of the key assets in the scenario.

The world of local growth is highly similar to the
world of global growth when considering business
success factors: the effective use of digitalisation at
all levels of business, own products and/or services,
brands, skilled employees, sales skills, emphasis
on design and usability of products and services.
Here, high quality products are a requirement, not
an asset. A company must be good at what it does
in order to survive the competition, which is not
always as hard as in the globalized world.

There are also big differences between the
growth scenarios. In the world of local growth,
the value chains are not global. Instead, they have
pronounced local character emphasising a specific
metropolitan area or region. Also, the products have
pronounced local characteristics. Accordingly, the
world of local growth, family business with their own
products that have a local character are admired. For
Finnish manufacturing SMEs, the use of Finnish raw
materials creates a special competitive advantage
on European markets. Accordingly, bio-economy
is in favour. Circular economy is another model in
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favour, in this future world. It is preferred to substi-
tute, non-renewable, raw materials that were pre-
viously imported from outside the EU.

As already mentioned above, the world of local
growth is a world of innovation. Successful Finnish
manufacturing SMEs are innovative. Innovativeness
can be seen in products, in services, in manufactur-
ing methods, in business models, etc. Being suc-
cessful in innovation calls for a company to have
innovative and skilled employees and that it takes

The scenario local — growth is summarized in Table 2.

Table 2. Summary of the local - growth scenario

part in innovative competence networks. Moreo-
ver, a company should have a sufficiently attrac-
tive labour policy.

Being successful in innovation also requires the
company to able to financially invest in innovation
and that it displays patience in waiting for business
growth. The world of local growth is a world of slow
financing to support long-term business develop-
ment. As a result of this, many future products of
Finland are better than the foreign products they
replace.

Key features of the scenario world global - growth
e EU (or Northern Europe) forms the main business area
e Only minor emphasis on global value chains and business

Urbanisation and metropolitan areas are important
Family businesses with their own products are admired
Innovation driven world where locality is a strong asset

¢ Finnish companies are designing and manufacturing innovative products with effective use of

local raw materials and designs

Key drivers

e People have become tired of the challenges of globalization (quality, ethical issues,

environmental issues etc.)
e Buy European, buy local

e Migration of refugees to Europe has a positive impact on the system

Barriers

e |f money is the key driver instead of locality, then large companies will rule and SMEs may suffer
e |f there are not enough actors, entrepreneurs and financiers in Finland, Finland will not enjoy the

growth

e Overly complicated regulation (as compared to an average European level)

Business success factors

¢ Slow financing to support long-term business development

® |nnovativeness

e Strong know-how with high quality education and expertise
e Own sustainable quality products and/or services

e Bjo-economy, circular economy

o Effective use of digitalisation at all levels of business
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3.3 SCENARIO:
GLOBAL SCARCITY

3.3.1 Global - scarcity:
description of the future world

Lack of raw material changes the world
The growth of population and a materialistic way
of living on the planet has led to a situation where
some non-renewable raw materials are no longer
available at affordable prices for manufacturing.
The scarcity of non-renewable raw materials starts
to change the world. In particular, the scarcity and
high market price of rare earth metals, phosphorous
and copper has had a great impact on societies
worldwide. Governments or large global corporations
take strict control over natural resources in many
countries through ownership and controlling the
use of and business with raw materials. Business
is, however, still global with global manufacturing
value chains and free trade dominating in most parts
of the world through bi- or multilateral agreements.
The importance of circular economy is rising
due to the growing price of scarce, non-renewable,
raw materials. Arctic mining is active, but arctic
activities simultaneously strengthen environmen-

Figure 6. Global scarcity scenario world

tal movements, since mining takes place at the
expense of sensitive arctic environments. A form
of counter-materialism is emerging in society. As a
result, the number of consumer products and other
kinds of products diminishes. This counterforce to
materialism stresses quality by requiring durable
and repairable products.

Climate change has increased along with
population growth, limiting the availability of food
and fresh water in several parts of the planet. As a
result, masses of people start to migrate to areas
with better living conditions. Due to this emigration,
labour markets become globalised.

The Finnish government tends to create new
jobs by encouraging new business to evolve, but
the situation is hectic. Simultaneous to the need
to create jobs and ensure high education levels,
there is a growing trend to move to India and
other swiftly developing countries, which attracts
young people with low costs of living. Emigration
is vast and uncontrolled. Globalisation also offers
the potential for multicultural labour in Finland. The
global education business, however, weakens the
Finnish education system as many students now
study abroad. As a result, this development also
increases the scarcity of skilled Finnish labour, as
talented young people move abroad.

GLoBAL
ECJAP.UTH'
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Efficient material and energy use

Efficiency in the use of materials and energy is the
leading principle in the manufacturing industry.
Products are compact and made by using as small
amount of material as possible. Special emphasis
is placed on increasing the durability of goods. The
scarcity of raw materials inspires new innovations,
especially in material technology.

The global resource scarcity also causes
restrictions in the use of materials. This opens up
new business opportunities for resource efficient
technologies, as well as for systems controlling
and monitoring the efficient use of materials and
energy. In particular, systems applying the Inter-
net of Things (loT) are used in the controlling and
monitoring purposes. However, the scarcity of rare
earth metals makes the loT system very expensive.

Urban mining technologies are also of great
interest. Many old natural ores are already quite
scarce, but old landfills offer better opportunities
for mining metals needed for high-technology
products, such as portable devices or equipment
for energy technology.

Finnish resource efficient products gather
global reputation

In 2025, there is a strong and global political con-
sensus in support of resource efficient products
and production. Life-cycle based manufacturing is
a must. Products are tailored modular products that
can easily be reused. The focus is put on quality,
not on quantity. The importance of product and
manufacturing design is growing, as the products
must be resource efficient, reusable or recyclable,
and above all durable.

The share of labour costs in the total manu-
facturing costs has decreased and the share of
material costs increased, as raw materials have
become expensive due to scarcity. Hence, it lowers
relative production costs in Finland when compared
to costs in countries where workforce costs have
traditionally been much lower.

Enterprises have learned to exploit multicultural
Finland in their business, and the vivid and global
workforce markets have lowered salary costs tre-
mendously. The Finnish manufacturing industry is full
of foreign workers, including design and research,
and development: labour markets are open to the
globalised world.
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Products are much more effective, compact
and resource-efficient than, e.g., they were 10
years ago. Health monitoring and loT based control
equipment are examples of products from Finnish
manufacturing SMEs exported to global markets.
The products are mainly produced from reused
and recycled parts.

Circular economy and efficient use of materials
are among the key drivers of business for Finnish
manufacturing SMEs in the world of global scarcity.
The most important driver, however, is the customer
demand for durable and energy efficient goods.
The Finnish manufacturing industry has traditionally
been used to designing and manufacturing such
kinds of products. What they still need to learn is
the efficient utilization of reused and recycled parts
and the designing of products with reusable parts
and materials. Digitalization and loT greatly support
efficient use of a circular economy in helping with the
scarcity of raw materials. Customers are in favour
of sustainable and durable goods.

The price of a product still matters, but cus-
tomers emphasise overall costs over a product’s
life-cycle. From a manufacturing viewpoint, the fact
that price remains very important indicates great
attention must be given to manufacturing cost
efficiency throughout the manufacturing value chain.

The migration of people due to climate change
is also an important driver of global business.
When people leave their old home, they only bring
a limited number of personal items with them.
They need different kinds of necessities in their
temporary residence and at their final destination.
Finnish manufacturing SMEs may well find some
niche products to fulfil demands in these markets.

Another specific market for Finnish manufactur-
ing companies arises due to the aging of populations
in developed countries. Aging increases the markets
for health care products and monitoring equipment.
In these markets, a successful market entry for an
SME often requires partnering with other actors
(large companies, SME networks, financiers).



The increased proportion of material costs
in the total price of a product has decreased the
role of labour costs in manufacturing. As a result,
manufacturing in Finland has become attractive in a
global sense. Due to emigration, a basic workforce
is available but, at the same time, the mobility of
experts and skilled workers is very high, which may
lead to a scarcity of a skilled work force.

The scarcity of a skilled workforce is further
influenced by the fact that the Finnish education
system does not produce enough skilled experts.
For an SME, all that, may be an enormous barrier to
success. One of the main challenges for an SME in
this world is how to keep its top employees satisfied
so that they do not seek an employment change.

The world of global scarcity also includes some
very specific barriers for an SME. The fact that
governments and large global corporations control
the use and business of some critical raw materials
can be very harmful to other actors. That may lead
to situations where market forces do not actually
control global markets. Instead, a few key actors
may control events on global markets. In this kind
of world, Finnish manufacturing SMEs can minimise
their business risk by lowering their dependency
on such raw materials and relying on recycled raw
materials, and on raw materials that are under the
control of the Finnish government.

One important business barrier in the world of
scarcity is that people are used to buying cheap
products and services from the times before scarcity
began to dominate the world economy. In this new
era, prices are not lower, but global competition
creates strong pressures to keep prices as low as
possible. As a result, margins may be very small
unless the manufacturing company is extremely
good in their sourcing and use of raw materials.

Transportation costs are high in the world of
scarcity, but it is case dependent as to whether or
not this is a driver or a barrier for a Finnish manufac-
turing SME. For an SME targeting global markets,
it may be a barrier but, high transportation costs
decrease the interest of foreign companies to export
heavy products to Finnish markets.

3.3.3. Global - scarcity:
business success factors for
Finnish manufacturing SMEs

Business success factors for Finnish manufacturing
SMEs in the world of global scarcity are already
mentioned above. They include the efficient use of
resources, including material and energy efficiency,
and Finnish natural raw materials. Circular economy is
a key word for success. Digitalisation should support
the efficient use of resources. Finnish companies
should also focus on high value added products
from local raw materials to global markets.

Sales skills are of great importance in global
markets. In this sense, the world of global scarcity
is by no means different from the world of global
growth. What was said in Chapter 3.1.3. about how
to be successful in the context of global growth
also strongly applies, here, in the context of global
scarcity.

The scarcity of a skilled workforce and the
high mobility of employees create major challenges
for Finnish manufacturing companies (that will be
a problem for both large companies and SMEs
in the future world of global scarcity). In order to
be successful, they must find ways to keep their
critical employees satisfied so that they will stay
with the company.
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The scenario global scarcity is summarized in Table 3.

Table 3. Summary of the global - scarcity scenario

Key features of the scenario world global - growth

e Global value chains, world of free trade

e Scarcity of some critical raw materials, which has made them very expensive, also energy is
expensive

e Governments and giant global corporations own and control the use of raw materials

e Global labour markets — immigration and emigration

e Focus on quality and durable goods

e Finnish companies are manufacturing durable and resource efficient products and the
manufacturing is aligned with a circular economy

Key drivers
e Circular economy
e Customers are in favour of sustainable and durable goods
e Price still matters, but the focus is on overall (lifecycle) costs — cost efficiency is very
important
e Migration of people due to climate change

Barriers
e Customers have been used to buying cheap products and services
e High costs of materials, energy and transportation
* Availability of top-skilled experts - high mobility of the experts

Business success factors
o Efficient use of resources
¢ High value added products from Finnish raw materials to global markets
e Utilization of circular economy
e Use of digitalisation to support the efficient use of resources
e Partnering with global corporations and competence clusters
e Sales skills in international business
e Maintaining the high level of education and skills as well as keeping key employees satisfied
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3.4 SCENARIO:
LOCAL SCARCITY

3.4.1 Local - scarcity:
description of the future world

Export restriction on non-renewables

The centre of economic gravity had shifted to Asia
because the economies of newly industrialised
countries — especially in Asia — continued to grow.
This shift brought forth divergent customer behav-
iour and demand for manufactured products (e.g.
smaller, cheaper and more efficient cars for the Indian
market). In the divergent market, manufacturers that
employ localised development and design activities
thrive. For far away manufacturers, it is often hard to
understand the user environment and the nuances
of what is important to the end user.

In the growth wave of newly industrialised
countries, the world enters an era of relative resource
scarcity. The situation further feeds itself, as more
attention is drawn to the restrictions imposed on
the export of strategic natural resources. Govern-
ments apply export restrictions to manage the sharp
increase in prices and to guarantee the availability

Figure 7. Local scarcity scenario

of non-renewable resources for future self-interest.
Foreign affairs and national trade policies become
increasingly intertwined. Bilateral and regional trade
agreements, aimed at enhancing supply security of
strategic resources, become omnipresent.

The emergence of market divergence coupled
with the era of relative resource scarcity forces
companies to operate more locally. This does not
mean the end of global organizations, but instead
a necessary shift in their operations. Global organ-
izations operate increasingly locally through sets of
subsidiary companies or strategic partnerships. In a
global context, Northern Europe has developed into
the region that defines what local means in Finland.

Functioning effectively with minimum
waste

In 2025, the scarcity of available natural resources
has emerged as the dominant environmental con-
cern. Access to non-renewables is increasingly
difficult and expensive. Decisions to restrict the export
of rare earth metals has sent worldwide ripples,
leading importing countries to consider opening
domestic mines, investing in alternative technologies,
and boosting recycling efforts. Waste management,
when concerned with strategic resources, becomes
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a necessity. Meticulous resource utilisation, reman-
ufacturing and exploitation of biomaterials becomes
standard practice in the manufacturing industry.

Scarcity of non-renewables is, simply, one
of the key drivers for research and development
activities. New materials are more easily repur-
posed, durable and readily available than the old
ones. Re-usability of parts and materials is one of
the key design principles in product development.
New manufacturing techniques let engineers shape
these materials on a minuscule scale. Additive
manufacturing, micro-electro-mechanical systems
and nanotechnology provide enhanced features and
radically reduce the required amount of resources
absorbed by each manufactured product.

Despite the material saving achievements,
average prices of goods is much higher than they
were ten years ago, and commodities have nearly
become investments goods for many people.

The exploitation of non-renewables slowly makes
way for the exploitation of renewable resources,
sometimes even at the expense of the environment.
The increasing use of some renewable resources
(e.g. biofuel) imposes new environmental concerns
and spurs eco-protests.

Knowledge-based Finnish economy
suffering scarcity of skilled labour
Developed countries, that lack non-renewable
resources, are building their competitiveness via
educated and skilled labour. New intricate products
and the penetration of information technologies
have made skilled labour more valuable, and their
salaries and labour prices are growing. The Finnish
manufacturing industry promotes access to a wide
range of skills through collaborative ecosystems
and strategic partnerships, but it often remains
hard to hire and maintain a skilled workforce in an
aging population.

At the same time, there are many less skilled
workers in low-paying jobs and the unemployment
rate is high. Labour market demand and supply are
unequal. As a result, the average buying power of
citizens is poor (taking into account the high prices
of many commaodities).

Climate change and other crises are driving
masses of people to migrate towards areas with
better living conditions. Northern Europe, including
Finland, used to be a favourite target for emigration
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in the late 2010s. Emigration becomes unmanaged,
which leads to restricted mobility of people at
European borders, as well as between European
countries. Mobility restrictions are still in place in
2025, which fact does not help the scarcity of skilled
labour in Finland.

Digitalization and the global trends towards
localized manufacturing creates opportunities for
small and medium sized enterprises. Cultural and
societal crises, e.g. wars and terrorism, as well as
natural disasters and extreme weather conditions
due to climate change, make the global value chains
in manufacturing insecure. This strengthens the
attractiveness of local markets and creates good
opportunities for the birth of local values chains and
their success. There is a strong need to substitute
imports to the EU with own local products (i.e.
products manufactured in Northern Europe).

3.4.2. Local - scarcity:
key drivers and barriers for
Finnish manufacturing SMEs

The most important driver in the future world of
local scarcity is the need to substitute imports from
outside the EU. That need applies both to commod-
ities and raw materials. Import of items that used to
be imported from other parts of the world is either
no longer possible due to restrictions on export of
non-renewables or that they are too expensive.

The need to substitute import of commodities
outside the EU by local manufacturing is a big boost
for Finnish manufacturing SMEs. At the same time,
it is a major challenge, as it calls for capabilities that
are new to the company and new resources, such
as raw materials, which may not be readily available
to an SME. SMEs may become highly dependent
on material suppliers.

The need to substitute the import of raw mate-
rials from outside the EU is a driver for material



research and development, as is effective imple-
mentation of a circular economy, reuse of materials
and re-engineering. That stated in Chapter 3.3.2.
on the implementation of a circular economy also
applies quite well in the world of local scarcity.
The main difference between the global and local
scarcity worlds is motivation: in the world of global
scarcity the circular economy, is to some extent, a
voluntary action to make products affordable. In the
local scarcity world, there are hardly any alternatives.

Another difference between the worlds of
scarcity is that there may be a severe shortage
of money in the world of local scarcity. It would
mean, for example, that although there is a strong
need for research, development and innovation,
there will be no resources for these activities. In
local scarcity, and despite the effective use of a
circular economy, SMEs may suffer from the poor
availability of substitutive technology, equipment and
components, which may create a severe business
barrier for many manufacturing SMEs.

The fact that commodities have nearly become
investment goods in the world of local scarcity
can act as both a driver and a barrier for a manu-
facturing SME. It can be a driver because people
usually actively seek attributes like quality, durability,
life-cycle management for investment goods. These
are attributes that have traditionally characterised
the products of most Finnish manufacturing SMEs
(independent of whether the company is producing
sub-parts, assemblies or end-products). But it can
also be a barrier because the average buying power
of citizens is poor. Customers have been used to
buying cheap products and services, however,
investment goods are not cheap.

Another key barrier for manufacturing companies
is that supply and demand do not correspond well
in labour markets. There is mass unemployment,
but at the same time, many companies suffer from

a lack of a skilled workforce in several fields. Mass
unemployment, low buying power and the high price
of commodities may also feed a grey economy,
which would be detrimental to society.

Business success factors for Finnish manufacturing
SMEs in the world of local scarcity are to some extent
similar to those reported in Chapter 3.3.3. for the
world of global scarcity. They include efficient use of
resources, including materials and energy efficiency,
as well as Finnish natural raw materials (the latter is
an even more important success factor here, than
in the world of global scarcity). Circular economy
and digitalisation are key words. The scarcity of a
skilled workforce creates a significant challenge for
Finnish manufacturing companies.

In addition, there are some success factors
specific to the world of local scarcity. Substitution of
import creates opportunities, for example, for repair,
remanufacturing, and re-engineering businesses.
There is also a significant need to manufacture
commodities that were manufactured in Finland a
long time ago, but whose production was gradually
moved to Asia in the 1980’’s — 2000’s.

If the company has a capability to respond to
the listed market needs, it has factors of success in
its hands, since many manufacturing SMEs may not
have a capability to be agile enough and re-orient
its business. To be successful, one has to have
versatile production capabilities, multiple skilled
employees that can jump into new fields, create
networks, integrate knowledge and technologies
to form larger entities, and, finally, sell them to new
customers.
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The world of local scarcity clearly addresses
versatility instead of deep specialization, which is
important in the other scenarios of the study. In
the local scarcity, the SME must also be financially
strong enough to be successful in the reorientation
of its business. For those entrepreneurs, who would

The scenario local — scarcity is summarized in
Table 4.

Table 4 Summary of the local - scarcity scenario

be successfully in the re-orientation of their business
model to meet the business requirements of the
world local scarcity, the scenario world could offer
attractive opportunities of business in Finland and
in Northern Europe.

Key features of the scenario world global - growth

e L ocal markets are developing (Northern Europe)

e Global value chains are insecure
e Borders between countries or unions

e Restrictions to the export of non-renewables

e Restrictions to the mobility of people

e Scarcity of some critical raw materials, skilled labour and buying force
e Finnish companies are manufacturing commodities for local markets (i.e. goods that used to be

imported from Asia)

Key drivers
e Need to replace import outside EU
e Commodities
e Raw materials

e Commodities become “investments” for buyers

Barriers
e Poor buying power of citizens
e Customers have been used to buy cheap

e Availability of substitutive technology, equipment, components

e Mass unemployment

e But at the same lack of skilled work force in many works

Business success factors
o Agility to re-orient the business
e Versatile production to replace import

® Re-manufacturing, re-use, circular economy

e Efficient use of local raw materials

e Multiply skilled persons that can jump into new fields, create networks, integrate knowledge and

technologies to form larger entities

e Ability to commit talented and high quality work force
e High quality education system (but skills needed in local scarcity are scenario specific)

30 VTT For Industry



4. Discussion about

the scenarios

4.1. DISCUSSION ON HOW TO
READ THE SCENARIOS

Before a more detailed discussion on how to be
successful in the future worlds is given, it is impor-
tant to understand a few basic principles of the For
Industry scenario work. This helps to ensure gaining
the full benefit of the study.

First, the four scenarios shown are unlikely to
be an actual representation of the future world. It is
more likely that the future will include features from
two or more of the potential scenarios. That is why
the scenarios overlap in Figure 2.

We have made no predications as to the most
likely scenario. Such speculation does not belong
in a study where the aim is to expand the mindset
of readers when considering alternative scenarios
of future. When a company incorporates the For
Industry scenario work into its own strategy work,
it could then speculate what kind of future will be
most probable for them. Even then, the company
should still prepare for alternative future scenarios.

Second, all four scenarios purposely include
a couple of features that may be quite unlikely to
happen. There are also some features in all of the
scenario worlds that are likely to occur in Finland,
such as the manufacturing of goods for transpor-
tation, although they are not explicitly mentioned in
the text. The intended goal of the scenario descrip-
tions has been to expand the reader’s mindset by
including and highlighting “what if”, less expected
features in the future.

Third, the scenarios have been generated on

scenario blanks with word pairs local — global and
scarcity — growth. Neither of the word pairs is unam-
biguous. For example, we have been quite general
in defining what the term local means in specific
contexts. The local-scenarios may have different
characteristics if local is used to mean a city, region,
country (Finland), the Baltic sea region, Northern
and Middle Europe, or the whole EU. In addition,
the scenarios may have different characteristics
depending on what the key driver is for the local
business, that is, whether it is voluntary or forced.

Furthermore, we have spoken little about busi-
ness interactions with the world beyond the local
area or how animated that would be. It is hard to
imagine a world where trade borders are closed. For
example, possible trade volumes of raw materials
and commodities across the borders of the local
area would have a great impact on the businesses
in the scenario worlds.

Moreover, we have not discussed possible spe-
cialisations within the local world. For example, the
development in the worlds of local scenarios may
well lead to a situation where some regions will
specialise in the manufacturing of heavy investment
goods, such as construction machines, while other
regions will specialise in domestic appliances. Some
regions may also specialise in manufacturing new
products while others will focus on re-manufacturing.

The term global is better defined in the scenario
work than the term local, but here too, assumptions
have been made. For example, the global scenario
worlds are worlds of free trade, which is an assump-
tion that may well prove to be false. Also, the value
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chains are assumed to be truly global in the global
scenarios, but in actuality, the value chains may
well be global, but with a strong local character.

Scarcity is another very loosely defined term in
the scenario work. There can be scarcity from mate-
rials, money, or skilled workforce or all of them. The
influence of scarcity on the business of an SME may
have different features depending on what kind of
scarcity is in question. Furthermore, the influence
will be different depending on how strong the scar-
city is; Whether it is a question of large and forced
systemic change, or to some extent a voluntary
search of alternative solutions.

It is hard to believe, for example, that some
critical raw materials, such as mineral oil, will not
be available at all. It is more likely that the price of
a barrel of oil will be so high that it encourages the
search for and implementation of alternative solu-
tions in manufacturing and living. But there can
be some raw materials, such as rare earth metals,
where the large producers (Russia and China) might
simply put heavy restrictions on the export of rare
earths, which would lead to a systemic change in
Europe. A systemic change may also take place
through a collapse of economy or uncontrolled ref-
ugee immigration.

Fourth, it is worthwhile to devote a few words
to the scenarios’ time frame. The scenarios target
year is 2025. It is always very difficult in foresight
studies to estimate the duration of change from one
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regime to another. Systemic changes may be much
slower than expected, but they may also be surpris-
ing and abrupt, which was the case in the collapse
of the Soviet Union. Abrupt changes in business
environments may also take place today. We do
not know, for example, what kind of changes the
migration of refugees will create in regimes across
Europe or the world, in general. In this scenario work
we have included some possible consequences of
the migration in the scenarios, but, definitely, not
all possible consequences.

Finally, all four scenarios have a more or less
positive base for the future. No worst case catastro-
phe scenarios were included in the study. However,
it is not our intent to say that major catastrophes,
such as prolonged war, cannot happen in Finland.
Such catastrophic scenarios would result in a state
of emergency in the regime, and make the running
of normal business difficult. Therefore, they are
excluded from the study.

In spite of the “uncertainties” mentioned above
in the scenarios, they clearly indicate that it will be
possible for a Finnish manufacturing SME to suc-
cessfully conduct business in each of the potential
future world. The models of successful business,
however, will not be the same in the different worlds.
Therefore, it is important to take a closer look at the
similarities and differences in the scenarios from a
business perspective.



4.2. SUCCESS FACTORS IN
THE SCENARIOS

There are many similarities in the success factors
between the scenarios. The role of the factors and
the business models where they are implemented,
however, may not be the same in the scenarios.

There are a few success factors that appear in
each scenario. Effective use of local natural resources
and a circular economy are important in each of the
scenarios and may give a competitive advantage
to the company. In the growth scenarios, these
things simply take place on a more voluntary basis
than in the scarcity scenarios. Effective implemen-
tation of digitalisation at all levels of business, from
technology to business processes, is must in each
scenario. The competitive advantage of a company
has to be built on that.

Maintaining high quality education and knowhow
in Finnish society is crucial for the success of Finn-
ish manufacturing SMEs in each scenario. Skilled
employees are an essential part in most business
models (the skills needed, however, are not the
same in each scenario — see below). Co-creation
of innovation and new business as well as trust
between the actors are important success factors
in each scenario.

Manufacturing of high value added products
from Finnish raw materials is one of the key suc-
cess factors for Finnish SMEs in all scenarios. It
does not, however, mean that each SME should
have an own product and that each SME should
use only Finnish raw materials. Successful business
can also be conducted as a part of a value chain for

high value products and from imported raw materi-
als. Branding, coupled with the use of Finnish raw
materials, may give a special competitive advan-
tage to the manufacturing SME in each scenario.

Then there are success factors that are very
characteristics to two scenarios described by the
same key word (growth, scarcity, global or local).
They may also have an important role in other sce-
narios, but they can clearly be identified to form the
core in one pair of scenarios. For example, focus-
ing on the needs of customers is important in all
scenarios, however, in the growth scenarios it is
probably the number one success factor. Simi-
larly, efficient use of natural resources is important
in each scenario, but it is the strongest character-
istic in the scarcity scenarios.

In global scenarios, an SME should focus on
niche markets, while in local scenarios it should
emphasise its local colour or focus on the replace-
ment of imports. When it comes to skills, the growth
scenarios emphasise a high level of focused tech-
nological competence, while the scarcity scenarios
call for multiple skilled persons. International sales
skills are at the core of success factors in the global
scenarios, while the creation of local business eco-
systems is highlighted in the local scenarios.

In Table 5, three very characteristic factors of
success are given for the growth, scarcity, global
and local scenario pairs. This table addresses the
similarities between the scenarios and, in this way,
helps manufacturing SMEs realise a successful future.

Table 5. Characteristic similarities in success factors between the scenarios

e Focus on needs of customers e Focus on specialised (niche) markets
¢ |nnovations ¢ |nternational sales skills
¢ High level of focused technological competence e Global value chains and competence clusters

Scarcity scenarios Local scenarios

e Focus on the efficient use of natural resources
e Circular economy
¢ Multiple skilled persons

e Focus on local products/replacement of import
e | ocal business ecosystems
e Capability to use local raw materials
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4.3 EXAMPLES OF BUSINESS
MODELS IN THE SCENARIOS

In the workshops of the For Industry scenario work,
we spent a lot of time with the representatives of
manufacturing SMEs to identify business oppor-
tunities in the scenario worlds, and then, sketch
business models for creation of successful busi-
ness to fulfil the identified needs in the business
opportunity. Through these exercises, we learned
that it will be possible for a Finnish manufacturing
SME to conduct successful business in each of
the potential future world, but the business mod-
els for successful business will not be exactly the
same in the different scenarios. Business success
factors given in Tables 1-5 are summaries of the
workshop discussions.

In the workshops, we identified business oppor-
tunities, such as modernisation and management
of raw material and waste data, that are very rele-
vant in each scenario. We also identified business
opportunities, such as manufacturing of commod-
ities that are currently imported from Asia, that will
be of great importance in the local but not the global
scenarios. We found a large number of business
opportunities and business models, which are cur-
rently in use in the Finnish manufacturing industry
that will continue to be relevant in future worlds.

Examples of these are manufacturing of automa-
tion equipment as well as systems for renewable
energy production.
In the sketching of the business models, we
focused on four aspects:
1. What is the offering?
2. What are target markets/customers, i.e. to whom?
3. What are required capabilities to produce the
offering, i.e. how/with whom?
4. What is the earning logic in the business model
(i.e. how to earn money?)

The business model is based on the identified
opportunity, and it should take into account, among
other things, the scenario specific success factors
given in Table 5.

Tables 6-9 give examples of business models
for each scenario. These examples were selected
to emphasise the special characteristics of the
scenario world. Finally, in Table 10 we describe a
business model that would work in each scenario.
The examples were not selected based on possi-
ble profitability of the model or how many Finnish
SMEs can use this kind of business model in lim-
ited markets. The represented business models

Table 6. Example of a business model in the global - growth scenario

Name of the business model: Optimization of use (systemic product)

Required capabilities (how/
with whom?)

* Broad and deep engineering
knowledge of the technology
in question

e Application knowledge

e Global SME networks

¢ |nternational sales skills and

channels of use

Earning logic (how/€?)

Offering (what?)

e Complex production
machines and systems

e Full turnkey solution for
customer problems

e Competitive advantage
comes from the optimisation

Target market/customers
(to whom?)

e Big manufacturing
companies for whom the
optimisation of use is not
their core knowledge

e Small manufacturing
companies

* Productive operating hours
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are described very generally. In reality, a company
should define a model in much greater detail.

For the scenario global — growth, we have cho-
sen Optimisation of use (systemic product) as an
example of a business model for Finnish manufac-
turing SMEs that can work well in the future world
in Table 6. The offering in this business model con-
sists of a turnkey solution for a complex production
system combined with system maintenance service.
The competitive advantage in the offering comes
from the knowledge of how to optimise production
system use. Consequently, earnings come according
to productive operation hours. In order to be com-
petitive in global markets, the offering must be well
focused on highly specialised production systems.

It is clear that a single SME, alone, can hardly
supply this kind of offering. Instead, this is a joint
offering by a global SME network. Alternatively,
this can be an offering by a large actor who has a
group of manufacturing SMEs as key partners. In
the former case, the opportunities as well as the
risks would be higher for an SME than in the latter

case, where the large actor would carry the main
business risk but also would retain the majority of
the profits.

The sketch of the business model is described
in Table 6. The business model Optimisation of
use example can also work well in each scenario
world provided that the business model is modi-
fied to account for the specific characteristics of
the scenario world.

Wellbeing has been chosen as an exam-
ple business model for the scenario world local
— growth, Table 7. Here, wellbeing means a sym-
biosis of wellbeing services and manufacturing
industries where the actual offering may consist
of automation assisted wellbeing services (human
+ automation), diagnostics services (equipment +
analysis), health data management, etc. Providers
of wellbeing services will form the main customer
segment for manufacturing SMEs.

Wellbeing is a business model that is specific to
the scenario local — growth for two main reasons.
First, markets of wellbeing services belong to growth

Table 7. Example of business model in the scenario local - growth

Name of the business model: Wellbeing

Required capabilities (how/
with whom?)

e Required capabilities (how/
with whom?)

Offering (what?)

Target market/customers
(to whom?)

¢ Wellbeing services + ¢ Providers of wellbeing
manufacturing industry

services (business to

o Health care services and together business)
technology, FDA processes e Care robot or automation e Public actors
* Software, digital services assisted employee (human + e Cities
, automation) ) ,
e Augmented reality i e Vocational high schools,
e Service concepts, e.g. universities

® Design and branding

e Tendering terms and
conditions

Earning logic (how/€?)

diagnostics services
(equipment + analysis),
health knowledge & data
management

e Consumers

¢ Product (equipment) sales
e Overall service
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worlds. People are starting to spend their money
on wellbeing services after their basic needs have
been satisfied. In the worlds of scarcity, it may be
that all the money that people have goes to basic
needs (food, accommodation, clothing, transpor-
tation, education etc.). Second, in global markets,
it is assumed that large multinational actors with
massive marketing budgets will dominate the well-
being business. In the world of local growth, being
a small local actor is an asset in itself.

For a manufacturing SME, the business model
offers several variants where the role of a manufac-
turing SME varies from that of a supplier of physical
products (care robot, diagnostic equipment etc.) to
being the sole supplier of wellbeing services (phys-
ical product + analysis, health expertise, data man-
agement etc.). The latter variant may produce higher
profits for the manufacturing SME than the former
business model variant, as the proportion of total
value added to the customer is higher. The service
model, however, calls for multiple capabilities that
may be less familiar to the manufacturing SME, which
might significantly prevent the SME from applying
the overall service variant of the business model.

Above, we mentioned modernisation as an
example of a business model that can work in
each scenario. The importance of modernisation,
however, is greater in the scarcity scenarios than
in the growth scenarios. Here we describe mod-
ernisation as an example of a business model in
the world global — scarcity scenario, where we have
highlighted the characteristics of the scenario. In
Table 8, modernisation means the continuation of
the life of an investment product (or system). The
actual offering may mean a variety of things: auto-
mation of manual machines, updating the function-
ality of the product, updating parts or materials of
the product, etc.

To be competitive in the modernised business,
one must be a top expert in a specific and narrow
sector. One must know the machine in its original
state, how it can be improved by implementing new
technology and materials, which parts of the machine
should be updated and replaced, and when it would
be the right time to do it, etc. So, although the term
modernisation is generic, the actual business must
be well focused. That is why it is a suitable business
model for an SME. The world of global — scarcity

Table 8. Example of business model in the scenario global — scarcity

Name of the business model: Modernisation

Required capabilities (how/
with whom?)

e Service development

e Original manufacturer (know-
how)

e Top experts in narrow sector

¢ Intelligence in products,
software, loT

e Liability, responsibilities

system

monitored)

Offering (what?)

e Continuation of life of an
investment product or

Target market/customers
(to whom?)

e End-users of machines
¢ Old factories

* Modules of modernisation
(e.g. automatization of
manual machines, making
the machine remote/self-

¢ International sales channels ¢ Updating the functionality of

& SME offering network the product

e Updating parts or materials

of the product

Earning logic (how/€?)

e Services, updates
e Guarantee of performance

36 VTT For Industry



offers global markets for the specialised moderni-
sation service as well as a global SME network to
support the offering.

The earning logic of modernisation may chal-
lenge the service provider (SME) as customers may
increasingly want some kind of guarantee based pric-
ing principle (i.e. pricing connected with the guaran-
tee of performance). This would work well from the
viewpoint of an SME (the supplier of modernisation)
as long as everything goes as planned, but in the
case of problems, economical risks may become
high. Therefore, the SME should be good in man-
aging the liabilities and responsibilities of business.

In the example of a business model in the sce-
nario world local — scarcity, we focus on the replace-
ment of imports and present a business model
Consumer Products Made in Finland, Table 9.
The offering in the business model covers goods for
daily life, such as clothes, shoes, household appli-
ances, hand tools, bikes, etc. These are goods that
are more or less essentials for consumers and that
used to be imported from abroad (mainly from Asia)
during the global business period. In the scenario of
local scarcity, these goods must be manufactured

locally, for local markets and by using locally avail-
able materials.

For the manufacturing industry in Finland (and in
Northern Europe, in general), replacement of imports
would mean a significant capability challenge as the
old infrastructure for manufacturing these products
will have largely disappeared. Accordingly, a new
infrastructure, that uses domestic raw materials or
circulated components, has to be built. After that,
the business model Made in Finland can offer Finn-
ish manufacturing SMEs significant opportunities.

One should, however, take into account the busi-
ness barrier of the scenario, which is that the price
of goods, that are commaodities in the 2015 world,
would be high in the 2025 world, with respect to
the average buying power of citizens. It may cause
customers to want to lease many goods in the future
that they are currently buying. For a manufactur-
ing SME, the business model of leasing, instead of
selling of products they have manufactured, may
present a major capital challenge in the world of
scarcity. Furthermore, manufacturing SMEs may
suffer from poor availability of some materials and
components, leading to disruptions in production

Table 9. Example of business model in the local - scarcity scenario

Name of the business model: Consumer product Made in Finland

Required capabilities (how/
with whom?)

e Domestic raw-materials
(pulp, linen, leather, recycled
materials and components)

e New industry, rebuilding of
the industrial infrastructure

e Copying

e Sales channels and

knowledge of consumer
markets

products

e Hand tools

Offering (what?)

e Goods that are essentials for
consumers and that used to
be imported (from Asia)

¢ Clothes, shoes, leather

e Household appliances

® Vehicles, bikes

Target market/customers
(to whom?)

e | ocal retail dealers

e \Wholesalers

¢ Housing bodies,
cooperatives

e Consumers (passing the
retailers)

e Service and repair

included

Earning logic (how/€?)

e Product sales
e Leasing
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and business.

The last business model example in the study is
Management of raw material and waste data,
in Table 10. In this business model, a manufactur-
ing SME offers technology and smart solutions for
the scrap dealers of the digital era, i.e. dealers that
control the flow of raw materials, circulated mate-
rials and components, and/or control waste man-
agement. The solutions apply technologies such
as loT and Big Data, but they may also include
mechanical and automated systems for material
and waste separation.

Management of raw material and waste date is
a future business model that is relevant in each of
the scenarios. In the growth scenarios, the aspect
of cost effective waste management is addressed
while in the scarcity scenarios the effective circula-
tion and re-use of components dominates the offer-
ing. Moreover, in this business model, the earning
logic would be quite different when compared to
the logic of the €/management system in the tra-
ditional sales of systems

Table 10. Example of a relevant business model for each scenario

Name of the business model: Management of raw material and waste data

Required capabilities (how/
with whom?)

e |oT, sensor technology
¢ Big Data and data analytics

Offering (what?)

e Smart solutions (loT systems)
for the management of raw

Target market/customers
(to whom?)

e Dealers that control
e Flow of raw material

and circulated materials as

e Automation
¢ Network management

¢ |nternational sales skills (in

” ® Sensors
global scenarios)

well as waste
e That is, systems consisting of

¢ Circulated material and
components

¢ \Waste management

® Data management and

analytics

* Reporting

e Automation (mechanical
and software) for material
and waste separation

Earning logic (how/€?)

e Sales of management services (€/action or €/month)

e Efficiency and savings (€/%)
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5. Conclusion: How to be

successful in the future worlds

All four of the study’s potential future worlds are,
to some extent, different from our current world of
2015 (i.e. the year when the foresight study was
done). Therefore, manufacturing SME business mod-
els that are working today, may no longer create
successful business in 2025. Accordingly, a man-
ufacturing SME should be prepared for the future,
but the question is should how an SME do this?

First, most people tend to think that transfor-
mation from one regime to another is a slow pro-
cess that takes a few decades. If the transforma-
tion is mainly driven by landscape factors (see the
multi-level perspective model of Figure 2), such as
urbanization and aging, the transformation really
is a slow process. With slow changes, companies
have a goodly amount of time to react to changes
and adapt their strategies and business models to
meet the requirements of a new regime.

At the niche level of Figure 2, however, there
are shock factors, such as various major disasters
that may cause an abrupt systemic change from
the present regime to a very different one. What
happens if the transformations are abrupt?

A manufacturing SME should be strategically
ready to rapidly change its business environment
and to adapt or change its business model (or
models) to fit for the needs of a new regime. His-
tory has shown that abrupt changes offer good
business opportunities for those who are ready to
react rapidly to the changes; while those who are
not, lose out in the competition.

To be ready, the company should actively monitor
weak or strong signals that indicate a forthcoming
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change in the business environment (regime). Active
networking with different kinds of technology and
business experts, as well as with management of
other companies (e.g. SME networks) may help
with the monitoring of change signals.

The company should also have strategies ready
in place for alternative futures. In addition, plans for
a new business model(s) for adapting to the new
business environment, should, more or less, be in
place. These plans are important for transforma-
tion should the change to a new regime be abrupt.

Second, an SME should ensure it has the
required competencies for success. Competence
requirements in different future worlds may not be
the same. As a part of this, it would be beneficial
for an SME to be a part of a competence cluster
that includes research institutes and other compa-
nies. Competence clusters can offer supplementary
capabilities for the SME in times of change. They
can also be a part of the business model of new
offerings in a future world.

The successful business models in the scenarios
have some scenario-specific, characteristic, main
features. Examples of these are given in Figure 8.
These characteristic features can help manufactur-
ing SMEs navigate through times of transformation
from one regime to another. However, you should
keep in mind that the lists in Figure 8 are far from
complete. Examples of characteristic products in
the field of clothing industry have been added to
the figure in order to highlight differences between
the scenarios.

In addition to the SME perspective at the core



Growth

Offering: innovative own products,
or combination of products and
services (example: design clothes
from Finnish raw materials)

Customers: local dealers, large
companies

Capabilities: innovativeness, design

Earning logic: product sales, overall
service

Offering: full solutions to the needs
of customers (example: wearable
technology)

Customers: highly specialised (niche)
markets

Capabilities: high level technology,
international sales

Earning logic: service or guarantee
based pricing

Local
Offering: consumer goods to replace
import (example: casual clothes)

Customers: local retail dealers,
consumers (passing the retailers)

Capabilities: use of local materials,
versatility

Earning logic: product sales, leasing

Global

Offering: high value, resource efficient
and durable products (example: high-
durability clothes)

Customers: highly specialised (niche)
markets

Capabilities: use of circular economy,
international sales

Earning logic: guarantee based
pricing, updates

Scarity

Figure 8. Characteristic features of SME business models in the scenarios

of the study, the study also includes a societal per-
spective. It would be highly beneficial for the Finnish
manufacturing ecosystem that consists of large and
small companies, to act as a team - large and small
companies doing the same business together. That
would strengthen Finnish manufacturing companies’
competitiveness in global competition (as well as
in the international markets of Northern Europe).

Moreover, the participants in the study unani-
mously agreed that Finnish government policy should
promote innovation and business renewal in order
to increase the competitiveness of the Finnish man-
ufacturing industry. Competitiveness in the future
worlds will not be possible without investments in
innovation and high quality education. The Finn-
ish education system should continue to produce
people who have a high level of technical and busi-
ness competence.

In summary, the study represents four future

scenarios characterised by combinations of the
word pairs global — local and growth — scarcity. It
may well be that none of the scenarios will happen
as they are described in this report. But, the future
may well be some kind of a combination of these
scenario worlds. In other words, all the scenarios
include elements that will take place in the future
(at some point).

The target year of the scenarios is 2025, but
it may well be that the transition from the current
regime to a new one will be a short and abrupt
process over a few years or, alternatively, it will
be a much slower process than is reported in the
scenarios. According to the study, it will be possi-
ble for a manufacturing SME to conduct success-
ful business in each of the potential future worlds,
but the business models for successful business
may not be the same in the different world. Essen-
tially, a company should be prepared for the future.
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Participants in the key workshops of the study

Workshop: Generation of four future worlds, April 13, 2015

Heikki Allisto, VTT Jaakko Paasi, VTT
Marko Antila, VTT Jyrki Poikkimaki, VTT
Tiina Apilo, VTT Timo Salmi, VTT
Mikael Haag, VTT Merja Sippola, VTT
Tapio Heikkila, VTT Jouko Suokas, VTT
Rauno Heinonen, VTT Joona Tuovinen, VTT
Juha Kortelainen, VTT Erja Turunen, VTT
Jani-Mikael Kuusisto, VTT Nina Wessberg, VTT

Riitta Molarius, VTT

Workshops: Identification of business models - SME aspect, May 28 and June 2, 2015

Harri Jokinen, Nomet Oy Timo Salmi, VTT
Juhani Pohjus, General Finland Magnus Simons, VTT
Kari Sorjonen, Tasowheel Group Oy Merja Sippola, VTT
Jaakko Paasi, VTT Nina Wessberg, VTT

Workshop: Identification of business models - Research institute aspect, August 31, 2015

Tiina Apilo, VTT Anne-Christine Ritschkoff, VTT
Rauno Heinonen, VTT liro Salkari, VTT

Juha Kortelainen, VTT Timo Salmi, VTT

Risto Kuivanen, VTT Magnus Simons, VTT
Jani-Mikael Kuusisto, VTT Merja Sippola, VTT

Riitta Molarius, VTT Joona Tuovinen, VTT

Jaakko Paasi, VTT Erja Turunen, VTT

Jyrki Poikkimaki, VTT Nina Wessberg, VTT
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Workshop: Identification of business models - SME aspect of
Tampere region, September 2, 2015

Jyrki Auer, MTC Flextek Oy Erkki Lydén, ELY-Centre of

Pasi Kannisto, SKS Toijala Works Oy Pirkanmaa

Reijo Karppinen, Dynaset Oy Marko Makinen, Council of Tampere
Antti Kontiainen, ATA Gears Oy Region

Ismo Korhonen, MW-Kehitys Oy Mikko Seppald, City of Valkeakoski
Jorma Laitinen, Fintex-Tetrakem Oy Risto Kuivanen, VTT

Jari Ontronen, Jotel Oy Jaakko Paasi, VTT

Tero Sivula, Veliekset Mattila Oy Riitta Molarius, VTT

Hannu Kivilinna, TAMK Nina Wessberg, VTT

Workshop: Analysis of generated data, September 21, 2015

Risto Kuivanen, VTT
Jaakko Paasi, VTT
Timo Salmi, VTT
Merja Sippola, VTT
Joona Tuovinen, VTT
Nina Wessberg, VTT
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KEY WORDS

Foresight, participatory foresight

Foresight is a process involved in systematically attempting to look
into the longer-term future with the aim of identifying the strate-
gic areas likely to yield the greatest economic and social benefits.
Foresight is the discovery of a common space for open thinking
on the future. (UNIDO 2005)

Scenario

Scenarios are visions of future possibilities that have been derived
and presented in a systematic way and that strive for some holistic
sense of the circumstances in question. (UNIDO 2005)

Manufacturing industry

Manufacturing industry is the branch of manufacture and trade
based on the fabrication, processing, or preparation of products
from raw materials and commodities (NASA 1996)

Small and medium sized enterprise (SME)

SMEs are defined by the European Commission as having less than
250 persons employed. They should also have an annual turnover
of up to EUR 50 million, or a balance sheet total of no more than
EUR 43 million (Commission Recommendation of 6 May 2003).

Business model
A business model is an architectural description of how a firm’s busi-
ness runs (Definition used in the For Industry spearhead programme).
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professional publications are released in these series each year. All the publications are
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Successful business at Finnish manufacturing
companies beyond 2020 - Four scenarios

VTT Technical Research Centre of Finland Ltd has conducted scenario work under its For
Industry spearhead programme in order to support Finnish manufacturing industry to be pre-
pared for the future. The target of the work was to develop scenarios that enable Finnish
manufacturing companies to conduct successful business in the future. Special emphasis
was placed on business models for manufacturing SMEs beyond 2020. The scenarios are
described in this VTT Visions.

Four future scenarios were generated in a participatory foresight process. The scenarios
were identified as global-growth, local-growth, global-scarcity, and local-scarcity. Characte-
ristic features of successful business and business models were identified for each scenario.
According to the study, it will be possible for a Finnish manufacturing SME to successfully
conduct business in each of the potential future worlds, but the successful business models
may not be the same in the different worlds.
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