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con-

ceptual framework for the evaluation of regional innovative capability 

the Network-Based Innovative Capability (NBIC) evaluation ma-

trix et al.



Research material Code Date Method Analysis method
Evaluation of the inno
vation environment
(Primary)

R1 9 10.2012 Structured
Interviews

Theory based content
analysis

Materials technology in
industries in the Lahti
region (Primary)

R2 3 4.2007 Structured
interviews

Quantification
Thematic analysis
Theory based analysis

Supply of materials re
search (Secondary)

R3 3 4.2007 Literature
study

Cross tabulation

Materials technological
infrastructure and
knowledge in the re
gion (Secondary)

R4 6 9.2009 Literature
study

Survey









conceptual framework for the evaluation of regional inno-

vative capability the Network-based Innovative Capa-

bility (NBIC) evaluation matrix



  Usage [N] Priority number   
(mean) 

METALS 4 1 
        Steel 3   
        Aluminium 4   
        Alloys 2   
        Copper 1   
        Other 1   
PLASTICS 6 1.7 
        Thermoplastics 6   
        Thermosets 2   
        Engineering plastics 2   
        Reinforced plastics 1   
        Rubbers and thermoelastomers 3   
WOOD  5 2.6 
        Timber 2   
        Plywood 1   
        Paper/cardboard 4   
        Fibreboard 0   
        Impregnated or heat treated wood    0   
        Other: Fuel wood 1   
TEXTILES AND FIBRES 1 3.0 
        Natural fibres 1   
        Synthetic fibres 0   
        Fibreglass, carbon fibres  0   
        Ceramic fibres  0   
CERAMICS 2 3.5 
        Engineering ceramics 1   
        Ceramic coatings 0   
        Other: Construction waste 1   



Commercial  

  
Total 
[N] Universities [N] 

Polytechnics 
[N] 

research services 
[N] 

Theses 5 5 2 0 

Other research work 4 4 1 0 

Material testing and analysis services 6 6 2 4 
Processing and manufacturing ser-
vices 2 1 0 1 

Product testing 4 2 0 4 

Other: Product approval 1 0 0 1 

  
Metals 

[N] Plastics [N] Wood [N] Fibres [N] 
Ceramics and 

glass [N] Total [N] 
Fundamental research and mate-
rial development    2 4 1 2 1 10 

Process development 2 4 0 2 0 8 
Recycling and recovering of  
materials  1 3 1 3 1 9 

Control of material streams 1 2 1 2 1 7 

Material efficiency 2 3 0 1 0 6 

Life cycle management and LCA  0 2 0 1 0 3 

Characterization and testing 1 5 1 3 1 11 

Material chain management 1 4 0 2 0 7 
Environmental related material 
research 1 2 1 2 1 7 

Joining methods 2 4 0 1 0 7 

Composite materials 0 3 0 1 0 4 

Material chemistry 1 1 0 1 0 3 

Coatings 2 2 0 0 0 4 

Surface treatment 2 1 0 0 0 3 

TOTAL [N] 18 40 5 21 5 89 



Type of resource input No invests [N] Some invests [N] Remarkable invests [N] 

Internal R&D 0  1 5 

External R&D services 1  4 1 

Research services from universities 0 4 2 





Questions of innovation capability Information in con
ceptual framework for
evaluation of regional
innovative capability

Information in the
NBIC matrix

1 Description of co operation network Innovation environ
ment

Social level

2 Description of information and inputs
to companies. Systematic or experi
mental innovation model

Innovation environ
ment

Social level

3 Analysis of research needs (company
based, university based, together)

Innovation environ
ment

Social level

4 Tools and methods of co operation Innovation environ
ment

Structural level

5 Internal dynamics and absorptive ca
pacity of companies

Innovation environ
ment

Cultural level

6 Heterogeneity of information. Role of
MTAP model information

Innovation environ
ment

Structural level

7 New processes or existing innovation
processes

Innovation environ
ment

Social level

Question of results and effects
8 New IPR, products/services/product

improvements, process improve
ments, knowledge, information, in
formation gateways

Intermediate and
proper results

9 Would these results exist without
MTAP model and in what time

Intermediate and
proper results

10 Effects on turnover or profits Intermediate and
proper results

11 Other influences (image, competi
tiveness)

Grade effects

12 New national or international net
works, new innovation processes be
tween organizations

Grade effects Social level

13 Impacts on research culture or ab
sorptive capacity of information

Grade effects Cultural level

14 Impacts on technological specializa
tion

Grade effects Intellectual level











  Gross value (GV), personnel 2007 

Industries 
of the 
study 

C Manufacturing GV of production (1000 €) 4,169,630   

  Personnel 19,289   

10 Manufacture of food products GV of production (1000 €) 154,271   

  Personnel 912   

11 Manufacture of beverages GV of production (1000 €) 275,885   

  Personnel 646   

13 Manufacture of textiles GV of production (1000 €) 13,108 X 

  Personnel 87   

14 Manufacture of wearing apparel GV of production (1000 €) 81,815 X 

  Personnel 726   

15 Manufacture of leather and related products GV of production (1000 €) 703   

  Personnel 16   

16 Manufacture of wood and of products of   GV of production (1000 €) 727,207 X 

wood and cork, except furniture; manufacture of articles Personnel 2,918   

of straw and plaiting materials       

17 Manufacture of paper and paper products GV of production (1000 €) 278,684 X 

  Personnel 1,024   

18 Printing and reproduction of recorded media GV of production (1000 €) 42,841   

  Personnel 281   

19 Manufacture of coke and refined petroleum products GV of production (1000 €) .   

  Personnel .   

20 Manufacture of chemicals and chemical products GV of production (1000 €) 60,826   

  Personnel 240   

21 Manufacture of basic pharmaceutical products and  GV of production (1000 €) .   

pharmaceutical preparations Personnel .   

22 Manufacture of rubber and plastic products GV of production (1000 €) 306,882 X 

  Personnel 1,382   

23 Manufacture of other non-metallic mineral products GV of production (1000 €) 146,478 X 

  Personnel 696   

24 Manufacture of basic metals GV of production (1000 €) 130,707 X 

  Personnel 138   

25 Manufacture of fabricated metal products, except  GV of production (1000 €) 381,946 X 

machinery and equipment Personnel 2,089   

26 Manufacture of computer, electronic and optical  GV of production (1000 €) 12,519   

Products Personnel 102   

27 Manufacture of electrical equipment GV of production (1000 €) 208,379 X 

  Personnel 1,137   

28 Manufacture of machinery and equipment n.e.c. GV of production (1000 €) 814,610 X 

  Personnel 2,957   



 

29 Manufacture of motor vehicles, trailers and  GV of production (1000 €) 63,465 X 

semi-trailers Personnel 524   

30 Manufacture of other transport equipment GV of production (1000 €) 1,326 X 

  Personnel 14   

31 Manufacture of furniture GV of production (1000 €) 323,230 X 

  Personnel 2,220   

32 Other manufacturing GV of production (1000 €) 91,152   

  Personnel 534   

33 Repair and installation of machinery and equipment GV of production (1000 €) 53,597   

  Personnel 645   

E Water supply; sewerage, waste management and  GV of production (1000 €) 56,940   

remediation activities Personnel 202   

38 Waste collection, treatment and disposal activities;  GV of production (1000 €) 29,851 X 

materials recovery Personnel 159   

  

Industry Personnel Company Personnel Share 
[%] 

Textiles and wearing (SCI13, SCI14) 813 L-Fashion Group 420 52 
Wood and paper industries (SCI16, SCI17) 3,942 UPM 350 9 
    Karelia Upofloor 190 5 
Plastics and rubber industries (SCI22) 1,382 Uponor  375 27 
  Wipak 450 33 
Other non-metallic mineral products (SCI23) 696 Pilkington Glass 115 17 
Manufacture of basic metals (SCI24) 138 Stalatube 110 80 
Manufacture of fabricated metal products (SCI25) 2,089 Peikko 280 13 
Electrical equipment (SCI27) 1,137 Kemppi 415 36 
Machinery and equipment (SCI28) 2,957 Raute 400 14 
  Galvatek 35 1 
  Oilon 275 9 
  Merivaara 120 4 
Motor vehicles and other transport equipment 
(SCI29, SCI30) 

538  --- 0 0 

Furniture (SCI30) 2,220 Isku 700 32 
Waste collection, recycling (SCI38) 159 Kuusakoski 150 94 
TOTAL 16,071  4,385 27 



 







































et al.

et al material efficiency was normal practice prior to the in-

dustrial revolution, as the relatively high value of material compared to labour ensured 

that building and products were maintained, repaired and upgraded. However, since 

concerns over the environmental impacts of post-industrial revolution production have 

risen to prominence, material efficiency has received limited attention in contemporary 

analysis and policy”. 

et al.







Preparations for strengthening of the coordination of the natural resources 

policy will be launched with the objective of making Finland the leading country in the 

sustainable and economical utilization of natural resources and materials









material efficiency 

is improved and that waste materials are returned to natural cycle with micro-local, or 

macro-sized waste treatment units, where raw materials are refined or degraded chemi-

cally or technically for reuse as pure energy, substances, materials, soil conditioner or 

part of ecological system

goods and services are produced with smaller energy 

and material inputs than before, products are made more long-lived or more suitable 

for recycling. Thus the efficiency of the use of both material and energy inputs is im-

proved, which creates permanent competitive advantage. In practice, environmental 

efficiency creates piloting opportunities for new solutions for industrial equipment sup-

pliers and the service sectors, and promotes the emergence of service business for tradi-

tional industrial enterprises.





















et al.

geographic concentrations of interconnected com-

panies and institutions in a particular field







innovation processes that are triggered by 

problem-setting in a practical context and are conducted in non-linear processes utilis-

ing scientific and practical knowledge production in cross-disciplinary innovation net-

works





to ensure the competitiveness and innovative-

ness of the regions without giving up the aims of the national innovation policy con-

nected to the concentration and specialisation of the national knowledge infrastruc-

ture

Other main city regions in Finland Lahti region
“Economy of greatness” “Economy of mid size”
Research based innovation processes Practice based innovation processes
General networking rhetoric Concrete tools of networking
Research based university policy Practice based university policy
Human capital Social capital



innovation session method

innovation net

resource-based foresight process



measurement of innovation capability

Innoclub

innolink

 advisory professorship and innovation promoter 



entrepreneurial universities would increasingly see 

growing demand for knowledge transfer to industry, and through government, to socie-

ty it is proposed that industry and government will be prepared to pay 

more for privileged access to knowledge-based growth opportunities by funding more 

research, stimulating closer interactions among the three institutional partners, subsi-

dising infrastructure (e.g. incubators and science parks) and stimulating academic en-

trepreneurship skills and funding

recognise the 

weakness of universities per se as knowledge transceivers, but the centrality of research 

knowledge to future regional development potential



et al.

et al.

as regional 

resource configurations based on the past development trajectories, but presenting the 

future potential to produce competitive advantage existing in the defined resource con-

figurations. The central power of the development platforms can be found in exploiting 

distance as innovation potential, but synergy in the platforms is emphasised in terms of 

related variety”. 







delivery: efficient transfer of knowledge, experts and education,

accessibility: easily and efficiently reachable contacts to university,

sharing of resources between university and region, and 

matching between demand and supply.“

access to the local tacit knowledge base, social capital, access to 

the common cultural heritage, and common normative ground and “language” between 

university and region.





absorptive and transformative capacity 





Econ-

omists have, by and large, analysed technological innovation as a “black box” – a sys-

tem containing unknown components and processes. They have attempted to identify 

and measure the main inputs that enter that black box, and they have, with much great-

er difficulty, attempted to identify the output emanating from that box. However, they 

have devoted, very little attention to what actually goes on inside the box; they have 

largely neglected the highly complex processes through which certain inputs are trans-

formed into certain outputs (in this case, new technologies). Technologists, on the other 

hand, have been largely preoccupied with the technical processes that occur inside that 

box. They have too often neglected or even ignored, both the market forces within which 

the product must operate and the institutional effects required to create the requisite 

adjustments to innovation



et al.

et al.

1. Evaluation of the functioning of the regional innovation environment by examin-

ing the inputs, as well as internal organisation and dynamics of the innovation 

environment.

2. Evaluation of the short-term results and long-term effects of the innovation ac-

tivity.”



et al.

Network-based Innovative Capability (NBIC) 

Evaluation Matrix 
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  VERTICAL  

  TUT TUT

TUT,
LUAS,
HUT

TUT,
LUAS TUT   

  
Met
als

Plas
tics Wood

Fi
bres

Ceram
ics

TO
TAL

HUT,TUT
Fundamental research and
material development 4 3 2 1 1 11

TUT,HUT Process development 3 3 1 7

TUT,HUT
Recycling and recovering of
materials 1 3 1 5

HUT Material efficiency 1 1 2

HUT
Life cycle management and
LCA 2 2

TUT, LU
AS Testing services 6 3 3 2 14

TUT, LU
AS

Prototypes and trial manu
facturing 2 2 1 5

HUT,TUT Material chain management 2 2 1 5

HUT
Environmental related
material research 1 2 1 4

HUT,TUT Joining methods 3 1 1 5

TUT Composite materials 1 2 1 1 1 6

HUT,TUT Material chemistry 1 1

TUT Coatings 3 3 1 7

TUT Surface treatment 1 1 3 5

TOTAL 26 28 17 5 3  



The vertical demand







development of more efficient practices to transfer 

knowledge



develop

continuous forms of regional interactions 





n
Total budget

[€] % n
% of total
budget

Projects planned (total) 18 3,412,891 100 100
Projects planned (R&D projects of companies) 7 2,325,170 39 68
Projects planned (research projects of universities) 11 1,087,721 61 32
Projects started (total) 12 2,206,840 67 65
Projects started (R&D projects of companies) 4 1,633,420 57 70
Projects started (research projects of universities) 8 573,420 73 53
Studies and research reports (total) 25 100
Studies and research reports (company level) 21 83
Studies and research reports (common) 4 17
M. Sc. Thesis 9
M. Bc. Thesis 1
Other research processes 30
Seminars 3
Seminars (participants) 203
Companies participating to the MTAP model (total) 18 100
Companies funding and participating to the MTAP
model 8 44
Companies participating to the MTAP model 10 56







“the development of Lahti region, from the point of view of both business 



enterprises and research institutes, is best served by the region’s focus on developing 

and combining materials technology & design for recycling on both national and inter-

national level”. 

 in a national perspective, the concentration of the material efficiency expertise 

of Lahti on product-based resource efficiency and, above all, the combination of design 

and material recycling expertise (so-called ”Eco Design, Design for Environment”) is 

most expedient.





Location
All methods

[N]

Material technical
research methods

[N]
Indirect/applied
methods [N]

LUAS Plastics Engineering Lahti/Stå 10 25 25
LUAS Techno chemistry / Envi
ronmental technology

Lahti/ Nie
menk. > 50 3 3

LUAS Clothing technology Lahti/Stå 10 19 19
LUAS Mechanical and production
Engineering Lahti/Stå 10 3 3
LUAS Furniture testing (Wood
technology) Lahti/Stå 10 28 28
University of Helsinki, Depart
ment of Environmental

Lahti/ Nie
menk. 18 3

Technology
TUT and Muovipoli Ltd Nastola
Testing equipment 14 14
Standards 65 65

Ramboll Analytics Ltd
Lahti/ Nie
menk. 73 13

Lahti Precision Lahti/Ahjok. 5 5



Equipment stock Remarks

LUAS Plastics Engineering
Mechanical and thermal testing of
plastics,
tooling methods

LUAS Techno chemistry / Environmental
technology

Chemical and environmental engi
neering testing

LUAS Clothing technology
Clothing technology testing, soft
ware

LUAS Mechanical and production Engi
neering Mechanical testing
LUAS Furniture testing (Wood technolo
gy)

Furniture testing (material and prod
uct testing)

The only accredit
ed one in Finland

Univ. of Helsinki, Dep. of Environmental
technology

Environmental research, soil and
waterways

TUT Material engineering tests
Standard condi

tions

Muovipoli Ltd
Mechanical testing of plastics, tool
ing

Standard condi
tions

Ramboll Analytics Ltd Environmental testing
Lahti Precision Calibration





prototyping



Answer
code

Q1: The description of the co operation network. What kind of a network it has
been, with whom the co operation has been done (professors of advisory unit,
regional research manager, researchers, etc.)?

A1 Q1 Mostly contacted through the research manager. Managing director and company
have also been contacted on different levels of organization of TUT, also direct
contacts to researchers.

A2 Q1 Research manager and professors
A3 Q1 Research manager and professors of TUT. From the company’s side there are also

many persons as contact area. Co operation with TUT has become closer. Indirect
ly through creation of knowledge and network found paths to commercial players.

A4 Q1 TUT: research manager and professor [professor’s name removed]. At companies’
side [three persons, names removed]. No direct contacts to researchers.

A5 Q1 Aalto University and Tampere University of Technology (research manager and
researchers)

A6 Q1 Mostly the local contact person, in some cases direct contacts to professors and
researchers of TUT.



.

Answer
code

Q2: How has the advisory professorship model been utilized (e.g. fast inputs, re
searches/investigations, planning and preparing of R&D processes)? In what kind
of product development model the gained knowledge has been utilized (e.g. ex
perimental or systematic innovation model)?

A1 Q2 Studies and investigations. Systematic model.
A2 Q2 Fast inputs, studies and investigations.
A3 Q2 Analysis services, fast inputs (fast quick answers), couple of technological pre

studies.
A4 Q2 Fast inputs, studies and investigations. No planning of R&D projects. Most valuable

commercial value on characterization of materials and [product name removed]
tests. Utilized more on commercialization. Systematic innovation model.

A5 Q2 Fast inputs, planning and preparation of RD processes. The product development
model is systematic. Actually no product development projects but technological
projects (manufacturing, etc.).

A6 Q2 Fast inputs and studies. Time saving, the right contacts.

Answer
code

Q3: How has the identification of research needs taken place – at the company, at
the university, together?

A1 Q3 Original needs have come from the company, but further planning has usually
been done together.

A2 Q3 Need specification is company based
A3 Q3 Together
A4 Q3 In the company
A5 Q3 In the company, at the university and together
A6 Q3 In the company. Research is conducted according to strategic aims.



Answer
code

Q7: Have the projects created through the programme been part of larger pro
cesses – have they led to new ones or been linked to processes which have al
ready existed?

A1 Q7 Part of larger processes which usually have existed.
A2 Q7 Part of existing processes.
A3 Q7 Have led to new projects, but have also been connected to already existing pro

cesses.
A4 Q7 Both kind of projects, maybe more focused on the creation of new ones.
A5 Q7 Yes. More focused on already existing processes.
A6 Q7 Have been part of a larger project [project name removed]. Mainly projects which

have already existed.

Answer
code

Q6: What is the role of the advisory professorship model compared to utilization
of other external/internal expertise? Has the gained information increased the
heterogeneity of the knowledge available?

A1 Q6 The role of a research organization. If it hadn’t been available, the knowledge
would not have been supplied separately. Has increased the heterogeneity of in
formation.

A2 Q6 Yes, partly increased the heterogeneity of information. A research oriented role.
Co operation has increased activities that have improved knowledge.

A3 Q6 Its own research oriented role. Increased the diversity and reliability of infor
mation.

A4 Q6 The knowledge would not have been found inside own organization. A research
oriented role.

A5 Q6 Yes, diverse information on the same phenomenon from own organization and the
university. The role of university as a provider of deeper/broader knowledge.

A6 Q6 The role of a research organization. Co operation with university in testing and
research is easier when there is an organized information channel (one person).



Answer

code

Q4: How have the interactions been realized in practice – the most efficient com

munication channels?

A1 Q4 Direct communication, reports

A2 Q4 Regular, large co operation meetings, e mailing, phone

A3 Q4 E mailing, calls, meetings

A4 Q4

A5 Q4 Projects, meetings, etc.

A6 Q4 Direct contacts, e mail, phone, meetings



Answer
code

Q5: How has the co operation with advisory unit been organized inside the com
pany – how are the information of the model and its results moved forward in the
organization (leadership, catchers?) Has the organization had the capability to ab
sorb knowledge gained through the model?

A1 Q5 Knowledge has been spread well especially in the development team and organi
zation. Knowledge has been spread through one person’s activity. There has been
capacity to absorb.

A2 Q5 Has had the ability. Teams of [two names removed] have known about the model,
and people have been informed of the model. The utilization of the model varies
between the teams, team of [name removed] well, [name removed] within the
limits of resources.

A3 Q5 In the framework of the project organization the information has moved forward
well. Also the [a product name removed] example has been used in communica
tion, There has been the ability to absorb.

A4 Q5 The usability of information is affected by the nature of provided information and
the presentation format (e.g. the form of reports). There was information of the
model, but maybe it might have been even more extensive. In principal there was
capacity to absorb, but the nature of information also affects this.

A5 Q5 Gained knowledge was utilized well and has been moved in the organization.
Maybe the awareness of the model and its possibilities might have been spread
wider.

A6 Q5 It has moved. Through production and engineering department forward. Polariza
tion of information; plastics at midpoint.

Answer
code

Q13: Has the model had effects on the research culture of the company or on the
characteristics of the research culture? Has the model improved the absorptive
capacity of knowledge?

A1 Q13 Maybe increased the research orientation.
A2 Q13 Yes. Different methods of gaining research knowledge can be used. You don’t have

to do everything by yourself.
A3 Q13 No
A4 Q13 Has not changed the characteristics but tightened the already existing co

operation.
A5 Q13 At least in theory but very hard to measure.
A6 Q13 Through confirming the knowledge.



Answer
code

Q14: Has the model had effects on technological specialization?

A1 Q14 Yes: The utilization of [waste material name removed] has increased specialization
A2 Q14 No
A3 Q14 No
A4 Q14 No
A5 Q14 Indirectly through the development of own special knowledge
A6 Q14 No



Answer
code

Q8: In what kind of results the projects have ended: have they created
New IPR (or IPR affected by the projects)?
New products /services/product improvements?
Renewing of the manufacturing processes?
New knowledge?
Increase of data or information/control of information?
Expansion or intensification of knowledge transfer channels?

A1 Q8 No, no patents
Yes, [a product name removed], [a material name removed]materials
Yes, new equipment
Yes, especially in [development field removed]
Yes
Yes

A2 Q8 No
Yes, product improvements
Yes
Yes
Yes
Yes

A3 Q8 Has been created, not patented, but confidential information
One new product

Yes
Yes
Yes

A4 Q8 Not directly
No
No
Yes
Yes
Yes

A5 Q8 No
Maybe some product improvements, e.g. [a product name removed]
No
Yes
Yes
Yes

A6 Q8 No
No
No
No
Yes
Yes



Answer
code

Q9: Would these results have been created without the model/in what time?

A1 Q9 Maybe some of the results would have been created, but now in a shorter time,
however.

A2 Q9 Surely, and perhaps in same time, but now at least more efficiently. Or maybe
they might not have been realized at all.

A3 Q9 Getting confirmation, maybe shortens time through the elimination of uncertain
ties.

A4 Q9 Already started from the [a project name removed] project, the same results
would not have been achieved, and the results would been achieved in a longer
time.

A5 Q9 Would probably have been attained, but in a much longer time.
A6 Q9 Would partly have been created, but most probably in a longer time.

Answer
code

Q10: Effects on turnover/profits?

A1 Q10 One new product which is coming to the market.
A2 Q10 No
A3 Q10 Through decreases in material losses has directly affected profitability. Indirectly

through image might have affected the turn over.
A4 Q10 No direct effects
A5 Q10 Very hard to measure
A6 Q10 No direct effects



Answer
code

Q11: Other effects (e.g. image, long term effects on competitiveness)

A1 Q11 Through development of knowledge. Long term effects related to understanding
features of products and improvement of long term properties.

A2 Q11 No
A3 Q11 Using the best resources as part of activities of the company.
A4 Q11 Might have affected turn over indirectly through image.
A5 Q11 The development of know how have positive effects in the long run.
A6 Q11 No

Answer

code

Q12: Participation to national/international networks. Has the model

brought/created new networks or innovation processes, crossing the organiza

tional borders?

A1 Q12 The model is utilized on the international level through company’s own activities,

in international co operation. Some co operation with [a company name removed]

through the MTAP network.

A2 Q12 Yes, the MTAP network

A3 Q12 Has created new contacts between companies

A4 Q12 The MTAP “gang”

A5 Q12 No

A6 Q12 Maybe at least one ([a company name removed])





  Usage [N (%)] 
PNMG (mean)* 

(SD) PNIMG (mean)** (SD) 

METALS 10 (67) 1.8 (1.36)   
        Steel 10 (67)   1.1 (0.33) 

        Aluminium 7 (47)   2.0 (0.63)  

        Alloys 6 (40)   3.2 (0.5) 

        Other: alloy steel 1 (7)    2.0 

        Other: copper, brass 1 (7)    4.0 

PLASTICS 10 (67) 2.0 (0.94)   
        Thermoplastics 9 (60)   1.4 (0.55) 

        Thermosets  3 (20)   2.0 (1.41) 

        Engineering plastics 6 (40)   2.67 (1.15) 

        Reinforced plastics  2 (13)   3.0 

        Rubbers and thermoelastomers 6 (40)   2.5 (1.29) 

WOOD   7 (47) 2.1 (1.21)   
        Timber 7 (47)   1.4 (0.89) 

        Plywood 5 (33)   2.3 (0.58) 

        Paper/cardboard  4 (27)   2.7 (2.1) 

        Fibreboard 0 (0)    0.0 

        Impregnated or heat treated wood           1 (7)    4.0 

        Other: MDF 1 (7)    0.0 

        Other: Waste timber 1 (7)    1.0 

        Other: Veneer 1 (7)    2.0 

        Other: Chipboard 1 (7)    0.0 

TEXTILES AND FIBRES 5 (33) 2.8 (1.71)   
        Natural fibres 2 (13)   0.0 

        Synthetic fibres  5 (33)   1.5 (0.71) 

        Fibreglass, carbon fibres  2 (13)   1.0 

        Ceramic fibres  0 (0)    0.0 

CERAMICS 3 (20) 3.3 (0.58)   
        Engineering ceramics 1 (7)    1.0 

        Ceramic coatings 1 (7)    2.0 

        Other: Construction waste 1 (7)    1.0 

        Other: Sealing compounds 1 (7)    1.0 

        Other: Glass raw materials 1 (7)    1.0 

*Priority number of material groups, mean value, calculated as (priority number)/(number of companies used) 

** Priority number inside a material group, mean value (priority/companies used)  







  
Metals [N 

(%)] 
Plastics [N 

(%)] 
Wood [N 

(%)] 
Fibres [N 

(%)] 
Ceramics and 
glass [N (%)] Total [N] 

Fundamental research and 
material development    4 (27) 3 (20) 2 (13) 1 (7) 1 (7) 11 
Process development 3 (20) 3 (20) 1 (7) 0 (0) 1 (7) 8 
Recycling and recovering of 
materials  1 (7) 3 (20) 1 (7) 0 (0) 1 (7) 6 
Material efficiency 1 (7) 1 (7) 0 (0) 0 (0) 0 (0) 2 
Life cycle management and 
LCA  0 (0) 2 (13) 0 (0) 0 (0) 0 (0) 2 
Testing services 6 (40) 3 (20) 3 (20) 2 (13) 1 (7) 15 
Prototypes and trial manufac-
turing 2 (13) 2 (13) 1 (7) 0 (0) 0 (0) 5 
Material chain management 2 (13) 2 (13) 0 (0) 1 (7) 0 (0) 5 
Environmental related material 
research 1 (7) 2 (13) 1 (7) 0 (0) 0 (0) 4 
Joining methods 3 (20) 1 (7) 1 (7) 0 (0) 0 (0) 5 
Composite materials 1 (7) 2 (13) 1 (7) 1 (7) 1 (7) 6 
Material chemistry 1 (7) 0 (0) 0 (0) 0 (0) 0 (0) 1 
Coatings 0 (0) 3 (20) 3 (20) 0 (0) 1 (7) 7 
Surface treatment 1 (7) 1 (7) 3 (20) 0 (0) 0 (0) 5 

TOTAL [N] 26 28 17 5 6 82 



  
Metals [N 

(%)] 
Plastics [N 

(%)] 
Wood [N 

(%)] 
Fibres [N 

(%)] 
Ceramics and glass 

[N (%)] 
Total 
[N] 

Fundamental research 
and material development   3 (20) 5 (33) 3 (20) 0 (0) 1 (7) 12 
Process development 3 (20) 4 (27) 2 (13) 0 (0) 1 (7) 10 
Recycling and recovering 
of materials  2 (13) 5 (33) 3 (20) 1 (7) 1 (7) 12 
Control of material 
streams 1 (7) 0 (0) 1 (7) 1 (7) 0 (0) 3 
Material efficiency 3 (20) 4 (27) 2 (13) 1 (7) 0 (0) 10 
Life cycle management 
and LCA  1 (7) 3 (20) 1 (7) 1 (7) 0 (0) 6 
Characterization and 
testing 3 (20) 4 (27) 1 (7) 1 (7) 1 (7) 10 
Material chain manage-
ment 3 (20) 4 (27) 1 (7) 1 (7) 0 (0) 9 
Environmental related 
material research 1 (7) 3 (20) 2 (13) 1 (7) 0 (0) 7 
Joining methods 3 (20) 2 (13) 2 (13) 2 (13) 0 (0) 9 
Composite materials 0 (0) 2 (13) 0 (0) 1 (7) 1 (7) 4 
Material chemistry 2 (13) 1 (7) 1 (7) 0 (0) 0 (0) 4 
Coatings 3 (20) 1 (7) 3 (20) 1 (7) 1 (7) 9 
Surface treatment 4 (27) 1 (7) 3 (20) 1 (7) 0 (0) 9 

TOTAL [N] 32 39 25 12 6 114 





Answer
code

What are the most important possibilities and challenges of materials research by the
companies?

A1 Increasing the knowledge of material properties and especially the possibilities of new
materials

A2 Recycling
A3 1
A3 2
A3 3
A3 4

3D modelling so that the dimensional accuracy is as good as possible.
Cost effective heat resistant materials in [a product name removed]
Manufacturing of big sized plastic parts cost effectively
Joining metal and plastic parts

A4 1
A4 2
A4 3

Surface treatment
Environmental aspects
Development of materials, process development

A5 The selection of materials is challenging: Several suppliers, several materials suppliers with
standard [material name removed] which are different, because standards allow certain
tolerances. With [material name removed] suppliers, the batches are big, they have their
own product development

A6 Development of new competitive materials
A7 1
A7 2
A7 3
A7 4
A7 5
A7 6

Thermal properties of metals and alloys.
Erosion corrosion, abrasive wear.
Antifriction surfaces
Additives, catalysts
Moulding properties and thermal resistance of plastics.
Durability of sealing materials.

A8
A9 1
A9 2
A9 3
A9 4
A9 5

Globalization of research and development
Research, design
Testing of functionality
Special [material name removed]
Industrial activities in [name of a business removed] have moved out from Finland and are
not coming back. Product testing is a possibility where research is still needed and devel
oped.

A10 1
A10 2
A10 3

Eco friendliness, free of emissions
Structural strength
In general: recyclability, eco friendliness

A11 1
A11 2

Enhancing the use of renewable materials in products (sustainable development)
Bio based, natural and recyclable materials.

A12 Selection of materials and alternative materials.
A13 1
A13 2
A13 3

Recycling possibilities of materials
Non oil based plastic raw materials
Intelligent and active materials

A14 1
A14 2
A14 3
A14 4

Aseptic safety of materials
Antibacterial properties
Alternative materials, metals to plastics
Continuous problem: the product has to carry bigger stresses but the weight of products
cannot increase

A15 1
A15 2
A15 3

Optimization of supply chain
Materials recycling related issues: purity; availability, feeding
Optimization of development and manufacturing processes of plastic products



Type of resource input 

No investments [N 

(%)] 

Some investments [N 

(%)] 

Remarkable investments  

[N (%)] 

Internal R&D 1(7) 8(53) 6(40) 

External R&D services 2(13) 12(80) 1(7) 

Research services from  

universities 4(27) 8(53) 2(13) 





“Role of the research organization. If it had not been available, the knowledge would 

not have been supplied separately. It has increased the heterogeneity of information.” 

(A1-Q6)   

et al.



“…Co-operation with university in testing and research is easier when there is an or-

ganized information channel (one person).” (A6-Q6) 

Structural level Social level Cultural level Intellectual

level

Resources heterogeneity of re
sources of the innovation
environment

A1 Q6, A2 Q6, A3 Q6
A4 Q6, A5 Q6, A6 Q6,
A3 Q11

generalized trust cultural diversi
ty

number of
workers in
creative jobs

Institutional

setup

structures for innovative
and creative initiatives
and activities

innovation net
works surpassing
the sectoral and
organizational lim
its

A1 Q1, A2 Q1, A3
Q1 A4 Q1, A5 Q1,
A6 Q1, A1 Q12, A2
Q12 A3 Q12, A4
Q12, A6 Q12, A4
Q13

Internal dy

namics

presence of multi
ple and contradic
tory views in inno
vation processes

A1 Q6, A2 Q6, A3
Q6 A4 Q6, A5 Q6,
A6 Q6

visionary capa
bility

A1 Q7, A2 Q7,
A3 Q7 A4 Q7,
A5 Q7, A6 Q7



“The programme has not changed the characteristics [of the research culture] but 

tightened the already existing co-operation.” (A4-Q13) 



“Yes, diverse information on the same phenomenon from own organization and the uni-

versity. The role of university as a provider of deeper/wider knowledge.” (A5-Q6) 



.



Structural level Social level Cultural level Intellectual
level

Resources public R&D funding participating in
national and inter
national R&D net
works

culture of re
search and life
long learning

A1 Q2, A4 Q2,
A5 Q2, A1 Q13,
A2 Q13, A3 Q13
A4 Q13, A5
Q13, A6 Q13

level of edu
cation; scien
tific speciali
zation; R&D
workers

A1 Q11, A5
Q11, A5 Q14,
A2 Q6

Institutional

setup

research and education
infrastructure

structures for con
necting of special
ized expertise to
the innovation pro
cesses

A1 Q4, A2 Q4, A3
Q4 A4 Q4, A5 Q4,
A6 Q4, A1 Q1, A2
Q1, A3 Q1 A4 Q1,
A5 Q1, A6 Q1, A1
Q5, A2 Q5, A6 Q5

Internal

dynamics

processes of collec
tive learning

absorptive ca
pacity

A1 Q1, A3 Q1,
A4 Q1 A1 Q5,
A2 Q5, A3 Q5,
A4 Q5, A5 Q5,
A6 Q5, A1 Q8,
A2 Q8, A3 Q8,
A5 Q8



“The development of know-how have positive long-term effects.” (A5-Q11)    

“Knowledge has spread well especially in the development team and the organization. 

Knowledge has been spread through one person’s activity…” (A1-Q5) 





“Within the project organization, the information has moved forward well. Also the [a 

product named] example has been used in communication. There has been ability to 

absorb.“ (A3-Q5) 



“The utilizability of information is affected by the nature of the provided information 

and the presentation format (e.g. the form of reports). There was information on the 

model, but maybe it might have been even more extensive. In principal there was capac-

ity to absorb, but the nature of information also affects it.” (A4-Q5)   

“…Most valuable commercial value for the characterization of materials and [re-

moved] tests. Utilized mainly for commercialization…” (A4-Q2) 



Structural level Social level Cultural level Intellectual
level

Resources support actions for
commercialization;
risk funding

A4 Q2, A1 Q8, A2 Q8,
A3 Q8, A5 Q8

participating in
national and inter
national business
networks

A1 Q12, A3 Q12,
A6 Q12

attitudes to
wards entre
preneurship

technologi
cal speciali
zation, busi
ness exper
tise

A1 Q14, A2
Q14, A3 Q14
A4 Q14, A5
Q14, A6 Q14

Institutional

setup

structure and casting
of the mediator organi
zations

amount of the in
novation related
firm level co
operation

A1 Q2, A2 Q2, A3
Q2 A4 Q2, A5 Q2,
A6 Q2, A1 Q8, A2
Q8, A3 Q8, A4 Q8,
A5 Q8, A6 Q8

Internal dy

namics

leadership of the
innovation net
works

A1 Q3, A2 Q3, A3
Q3 A4 Q3, A5 Q3,
A6 Q3, A1 Q7, A2
Q7, A3 Q7 A4 Q7,
A5 Q7, A6 Q7

change oriented
development
culture



“The model is utilized on the international level through the company’s own activities 

in international co-operation. Some co-operation with [company name removed] 

through the MTAP-network.” (A1-Q12) 



“Surely, and perhaps in the same time, but now at least more efficiently. Or maybe they 

might have not been realized at all.” (A2-Q9)



Number
In number of
companies/ Budget
companies inter
viewed [€]

Companies that participated in the MTAP programme 18
Companies that funded the MTAP programme 8
New products, services or product improvements 4/6
Process improvements 2/6
New know how or expertise 6/6
New data, information or knowledge 6/6
New knowledge networks 6/6
New turnover or positive effects on profits 2/6
Positive effects on company image and other long term
effects 4/6
R&D projects started 4 4/6 1,633,420
Research projects started 8 573,420
Materials related innovation and research processes 34 6/6
Processing technologies related innovation and research
processes 14 4/6
Other new innovation processes started 12
New innovation processes, total (studies, investigations
etc.) 65





















Environment
A2 Recycling
A10 1 Eco friendliness, free of emissions
A4 2 Environmental aspects
A10 3 In general: recyclability, eco friendliness
A11 1 Enhancing the use of renewable materials in products (sustainable development)
A11 2 Biobased, natural and recyclable materials
A13 1 Recycling possibilities of materials
A13 2 Non oil based plastic raw materials
A15 2 Materials recycling related issues: purity; availability, feeding





Design
A1 Increasing the knowledge of material properties and especially the possibilities of

new materials.
A3 1 3D modelling to make dimensional accuracy as good as possible.
A14 4 Continuous problem: products have to carry bigger stresses but their weights

cannot increase.
A3 4 Joining of metal and plastic parts
A3 3 Manufacturing of big sized plastic parts cost effectively
A10 2 Structural strength
A14 3 Alternative materials, metals to plastics
A12 Selection of materials and alternative materials
A5 The selection of materials is challenging: Several suppliers, several materials sup

pliers with standard [material name removed] which are different, because
standards allow certain tolerances. With [removed] suppliers, the batches are
big, they have their own product development.

A9 2 Research, design
A9 3 Testing of functionality
A7 1 Thermal properties of metals and alloys
A3 2 Cost effective heat resistant materials in [removed]

A7 2 Erosion corrosion, abrasive wear
A7 3 Antifriction surfaces
A7 4 Additives, catalysts
A7 5 Moulding properties and thermal resistance of plastics
A7 6 Durability of sealing materials
A13 3 Intelligent and active materials
A14 1 Aseptic safety of materials
A4 1 Surface treatment



Practical innovations
A6 Development of new competitive materials
A15 1 Optimization of supply chain

A15 3 Optimization of development and manufacturing processes of plastic
products

A3 3 Manufacturing of large sized plastic parts cost effectively
A4 3 Development of materials, process development
A9 5 Industrial activities in [removed] have moved out from Finland and are not com

ing back. Product testing is a possibility where research is still needed and de
veloped.

A9 1 Globalization of research and development







Resources Delivery Access
Materials Plastics + ++ ++

Metals + + +
Wood + + +

Research
fields

Fundamental research and
materials development

+ +

Recycling and recovery of
materials

+ ++ ++

Characterization and test
ing

++ + +

Process development + + +
Material efficiency + + +

Research
services

Testing services + + ++

Possibilities Properties of materials ++ + ++
Product properties + + +
Recycling + + +













































































Akateemisen ja soveltavan materiaalitutkimuksen tarve Päijät-Hämeen yri-
tyksissä 

Selvityksen tilaaja: Lahden tiede- ja yrityspuisto Oy 

Selvityksen tekijä: Sauli Eerola, Muovipoli Oy 

______________________________________________________

TYÖN SUORITUS JA LUOTTAMUKSELLISUUS:  

Selvityksessä käydään läpi merkittävimmät päijäthämäläiset teollisuusyritykset, 
joiden toimintaan liittyvät olennaisesti materiaalit. Yrityskohtaiset vastaukset jäävät 
luottamuksellisesti ainoastaan selvityksen tekijän ja tilaajan käyttöön. Vastauksista 
koostetaan julkinen raportti, jossa ei esitetä yrityskohtaisia vastauksia eivätkä vas-
taukset ole jäljitettävissä yksittäisiin yrityksiin. Raportissa on luettelo kyselyyn vas-
tanneista yrityksistä. Vastaukset voidaan antaa myös nimettöminä.  

_____________________________________________________

Perustiedot

Yrityksen nimi: ___________________________________________________ 

Vastaaja: __________________________________________________ 

Yrityksen liikevaihto ja henkilömäärä: _______________________________ 



Yrityksen toimiala:  

  Elintarviketeollisuus   

  Puutuoteteollisuus 

  Kone- ja laiteteollisuus 

  Muovi- ja kumiteollisuus 

  Perusmetalliteollisuus 

  Huonekaluteollisuus 

  Rakennusteollisuus 

  Tekstiili- ja vaatetusteollisuus   

  Kemianteollisuus 

  Ympäristöteollisuus 

  Pakkausteollisuus 

  Paperi- ja kartonkiteollisuus 

  Muu toimiala:_______________________________ 



1. Mitä materiaaleja yrityksenne käyttää? Numeroikaa käyttämänne mate-
riaalit tärkeysjärjestykseen.  

__Metallit       

 __Teräs      

 __Alumiini      

 __Metalliseokset    

 __Muu__________________________________  

__Muovit      

 __Kestomuovit     

 __Kertamuovit     

 __Tekniset muovit     

 __Lujitemuovit     

 __Kumit ja termoelastit     

 __Muu__________________________________   

__Puu       

  __Sahatavara     

 __Puuliimalevyt, vaneri     

__Paperi/kartonki     

__Kuitulevyt      

__Kyllästetty puu, lämpökuivattu puu    

__Muu__________________________________   

__Tekstiilit/kuidut      

 __Luonnonkuidut     

 __Synteettiset kuidut     



 __Lasikuitu, hiilikuitu 

 __Keraamikuidut     

 __Muu__________________________________   

__Keraamit       

 __Tekniset keraamit     

 __Rakennusmateriaalit     

 __Kivi      

 __Keraamiset pinnoitteet     

 __Muu__________________________________   

2. Mitä materiaalitekniikkaan liittyviä tutkimuspalveluja yrityksenne on 
hyödyntänyt viimeisen kahden vuoden aikana? 

          Yliopistot        AMK:t Kaupalliset tutkimuspalvelut 
               (esim. VTT)

  Opinnäytetyöt            

  Muu tutkimus             

  Materiaalitestaus ja  

analyysipalvelut                    

  Prosessointi             

  Tuotetestaukset               

  Muu____________________          



3. Mitkä materiaalitekniikan osa-alueet ovat tärkeitä yrityksellenne? 
(Me=metallit, Mu=muovit, P=puu, Ku=kuidut, Ke=keraamit) 

Me  Mu  P  Ku Ke

   Materiaalien perustutkimus, materiaalikehitys                

  Tuotanto- ja valmistusmenetelmät ja niiden kehitys           

  Materiaalien kierrätys ja uusiokäyttö               

  Materiaalivirtojen hallinta                  

  Materiaalitehokkuus tuotesuunnittelussa               

  Tuotteen elinkaaren hallinta                 

  Materiaalien karakterisointi ja testaus                

   Materiaalien saatavuus ja vaihtoehtoiset materiaalit              

  Materiaaleihin liittyvä ympäristötutkimus               

   Liittämismenetelmät                   

  Yhdistelmämateriaalit ml. komposiitit               

  Materiaalikemia                  

  Pinnoitusmenetelmät                  

  Pintakäsittely                   

Tarkennuksia:  

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________



4. Mitä materiaaliteknistä tutkimusosaamista arvioitte yrityksenne hyö-
dyntävän  seuraavan kahden vuoden aikana? 

                         Me  Mu P  Ku Ke 

   Materiaalien perustutkimus, materiaalikehitys                

  Tuotanto- ja valmistusmenetelmät               

  Materiaalien kierrätys ja uusiokäyttö                

  Materiaalitehokkuus tuotesuunnittelussa              

  Tuotteen elinkaaren hallinta                

  Testauspalvelut                  

   Koeajopalvelut, prototyypit                 

   Materiaalien saatavuus ja vaihtoehtoiset materiaalit            

  Materiaaleihin liittyvä ympäristötutkimus              

   Liittämismenetelmät                  

  Yhdistelmämateriaalit ml. komposiitit              

  Materiaalikemia                 

  Pinnoitusmenetelmät                 

  Pintakäsittely                  

Tarkennuksia: 

_______________________________________________________________

_______________________________________________________________

_______________________________________________________________



5. Mitkä ovat mielestänne tärkeimmät tulevaisuuden suuntaviivat ja haas-
teet liittyen materiaalitekniikkaan ja -tutkimukseen? 

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

___________________________________________________________

6. Kuinka paljon arvioitte yrityksenne panostavan materiaalien tutkimus- 
ja kehitystoimintaan seuraavien vuosien aikana? 

    Ei ollenkaan   Jonkin verran   Merkittävästi      

      

Oma t&tk-toiminta                                                     

Muilta yrityksiltä ostettu t&tk                                                   

Akateeminen tai soveltava ostotutkimus                                                       

                                 



7. Millä summalla yrityksenne voisi osallistua yrityksellenne tärkeän aka-
teemisen tai soveltavan materiaalitutkimuksen rahoitukseen vuosit-
tain? 

            

Yliopisto    AMK 

 0 €/v     0 €/v   

 1-2 500 €/v    1-2 500 €/v   

 2 500-5 000 €/v   2 500-5 000 €/v 

 5 000-10 000 €/v   5 000-10 000 €/v           

 10 000 – €/v    10 000 – €/v  





Johdanto

Aineiston hyödyntäminen ja luottamuksellisuus





OSIO 1. Materiaalit ja materiaalitekniikka











OSIO 2. Materiaalitekniikan kummiprofessuurimallin vaikutukset
v. 2008 2012

2.1. Kuvaus yhteistyöverkostosta. Millainen verkosto on ollut, kenen kanssa yhteistyötä on
tehty (kummilaitoksen professorit, tutkimusjohtaja, tutkijat jne.) ?

2.2.Miten kummiprofessuurimallia on hyödynnetty (esim. nopeat syötteet, tutkimuk
set/selvitykset, tk prosessien suunnittelu ja valmistelu)? Minkälaisen tuotekehitysmallin
osana saatua tietoa on hyödynnetty (esim. kokeellinen tai systemaattinen innovaatiomal
li)?

2.3.Miten tutkimuksen tarvemäärittely on tapahtunut – yrityksessä, yliopistossa, yhdessä?

2.4. Miten vuorovaikutus on käytännössä tapahtunut – tehokkaimmat vuorovaikutuskanavat?



2.5.Miten yhteistyö kummilaitoksen kanssa yrityksen sisällä on organisoitu – miten tieto mal
lista ja sen tulokset ovat liikkuneet organisaatiossa eteenpäin (johtajuus, kopinottajat?)
Onko organisaatiossa ollut kyky absorboida mallin kautta saatua tietoa?

2.6.Mikä kummilaitosmallin rooli on suhteessa muun ulkopuolisen/sisäisen asiantuntemuksen
hyödyntämiseen? Onko saatu tieto lisännyt käytettävissä olevan tiedon heterogeenisyyt
tä?

2.7.Ovatko kummilaitosmallin kautta syntyneet projektit olleet osa laajempaa prosessia –
ovatko johtaneet uusiin vai olleet linkitettynä jo olemassa oleviin prosesseihin?



2.8.Mihin projektit ovat päätyneet: onko syntynyt
uusia IPR:iä (tai IPR:iä, joihin projektilla on ollut vaikutuksia)?
uusia tuotteita/palveluja/tuoteparannuksia?
tuotantoprosessien uudistumista?
uutta osaamista?
tietomäärän kasvua /tiedon hallinnan tehostumista?
tiedon hankkimiskanavien laajentumista/tehostumista?

2.9.Olisivatko nämä tulokset syntyneet ilman mallia/missä ajassa?

2.10. Vaikutukset liikevaihtoon/tuottavuuteen?

2.11. Muut vaikutukset (esim. imago, pidempiaikaiset kilpailukykyvaikutukset)



2.12. Osallistuminen kansallisiin/kv. verkostoihin. Onko malli tuonut/luonut uusia verkostoja
tai organisaatiorajat ylittäviä innovaatioprosesseja?

2.13. Onko mallilla ollut vaikutuksia yrityksen omaan tutkimuskulttuuriin tai tutkimustoi
minnan luonteeseen? Onko malli parantanut tiedon absorbointikykyä?

2.14. Onko mallilla ollut vaikutusta teknologiseen erikoistumiseen?




