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Abstract

Thisisareport on the evaluation of Tekes, the
Finnish Funding Agency for Technology and
Innovation, technology programme Process In-
tegration 2000-2004. The programme was
launched in order to enhance the value chain
management of Finnish process industries by
developing and applying integrated and sys-
tem-oriented methodologies to the manage-
ment of energy, material or information flows.
The programme supported 35 public research
projectsand 22 company product devel opment
projects.

The evaluation was based on publications and
background material produced by the pro-
gramme, interviews of 30 persons participat-
ing in the programme in different roles, and a
web- based survey for all programme partici-
pants (260 were addressed, 130 answered).
The evaluation aso included benchmarking
with a process integration technology pro-
gramme carried out in Sweden in 1997-2004
by the Swedish Energy Agency (Energimyn-
digheten).

The analysis of programme impact was based
on aconceptua framework (Happonen 1999),
wherethe R&D system is analyzed by consid-
ering both the actual outputs of the system and
the underlying structure of Communities of
Professional Practicethat enablestheresults.

The Process Integration programme brought
together research teams and industry profes-
sionalsfrommany backgrounds. The scope of
the programme included process integration
related issues in arather wide sense, covering
generic optimization and design methods as
well as methods for information management
during the lifecycle of a process or a produc-
tion plant.

The programme has activated research work in
modelling and simulation. Some projects led
to the successful industrial application of
methods devel oped during the programme. In
most cases, however, the results are at their
best at a conceptual or prototype level. Major
changes in industry strategies or practices due
to new tools and methods are possible, but will
take years.

The main result of the programme was the en-
hanced networking and creation of communi-
ties among process professionals of different
backgrounds. Thiscreatesaplatformfor future
new developments and contributed e.g. to an
extensive industry initiative for the standard-
ization of plant design and maintenance infor-
mation.
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1 Background of the evaluation

Tekes, the Finnish Funding Agency for Tech-
nology and Innovation, uses technology
programmesto allocate itsfinancing, network-
ing and expert servicesto areasthat areimpor-
tant for business and society.

Tekes technology programmes are always
evaluated at theend of the programme. Evalua-
tion seeks to provide feedback on how the
programme aims have been redlised, to find
out how relevant the programme is and to pro-
duce information to support the strategic de-
velopment of programme activities and the ac-
tivities of Tekesin general.

The main target of this evaluation was to ana-
lyse the challenges of strategic change within
process industries and the relevance of the
evaluated Tekes programme in meeting these
challenges. Recommendations for the devel-
opment of Tekestechnology programme activ-
ities in general were also looked into.

The evaluation also included a benchmarking
study comparing Tekes approach for the ad-
vancement of Process | ntegration technologies
with the approach adopted in Sweden, where
the national energy authority (Energimyndig-
heten) funded and managed an R&D pro-
gramme of the same name (Process |ntegra-
tion).



2 Process Integration programme

The programme “ Process I ntegration 2000—
2004, Enhancing the Value Chain Manage-
ment” (Pl programme), was started at the be-
ginning of the year 2000. The term Process In-
tegration was given a broad meaning in the
programme. Consequently, the programme
supported industrial processtechnology devel -
opment projects in which energy, material or
information flows were involved. The focus
was on projects where integrated and system-
oriented methodol ogies were developed with a
view to improving the competitiveness and
productivity of the processing industries.

The programme covered generic optimization
and design methods as well as methods for in-
formation management during the lifecycle of
a process or a production plant. It also sup-
ported projectswhich implemented simulation
toolsin the processing industry and improved
decision-making at al levels of the industry.

The Pl programme supported 57 projects at an
overall cost of 23 million euros during 2000—
2004. Process Integration national seminars
were organized each year, with participants
both from theindustry and research communi-
ties. These seminars presented the results of
the projects and their future impacts on the
processing industries.

The programme sought to enhance the produc-
tivity and competitiveness of process indus-

triesthrough the development of tools, models
and methods for the design, optimization, op-
eration and management of these industries.

The programme focused on three main devel-

opment aress:

» Development of Methodologies for
Process Optimization and Design

+ Development of Methodologies for
Information Management

+ Development of Process Integration
Measurement Tools.

The Pl programme aimed at fostering strategic
change in the process industry. In this respect,
it represents a rather novel type of Tekes pro-
gramme. The programme was planned to
gather together process design, optimization
and information management expertise on a
national basisin order to boost methodol ogical
development that would enable strategic
change and a renewal of value chains within
the industry.

The Process Integration technology programme
addressed a system consisting of process in-
dustries in Finland, the companies providing
equipment, systems, software or services for
process industries and research parties such as
universities and VTT (Technical Research
Centreof Finland). Fig. 1 describesthisfield of
actorsand therole of Tekesasenabler, initiator
and shaper of joint projects.
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Fig. 1. The sector system of innovation for the Pl programme.

The industry sector addressed by the pro- tion. Driven by pulp and paper producers, there
gramme is the traditional process industry, at isan established cluster of domestic equipment
the core of which isthe pulp and paper indus- suppliers and engineering companies. The re-
try. Similar process integration challenges are lationships between industry and research
relevant also in chemica and energy produc- institutions are close.



3 Implementation of the evaluation

3.1 Theoretical framework

To a large extent, the Pl programme was ex-
pectedtoresultin new waysof thinking, orga-
nizational changesand operational practicesin
enterprises. To shed light on these types of
phenomena, the eval uation wasbased on thethe-
ory of communities that create new knowledge.
Eval uation of thetechnology programmeand the
interpretation of the results are based on the
conceptual framework presented by Harri
Happonen (2001). This framework combines
the R&D process and the individual and col-
lective knowledge associated with it. Happo-
nen has applied a more general model pre-
sented by llkka Tuomi (1999) to large R&D
projects consisting of many subprojectsand in-
volving persons from several organizations.

Happonen describes an R&D system as de-
picted in Fig. 2.

According to thismodel, an R& D system con-
sists of the Process Dimension and the Knowl-
edge Dimension. The Process Dimension in-
cludesall goal-oriented business, implementa-
tion, and production processes, procedures,
tools, documentation, etc. Process dimension
often allows quantitative evaluations of goal
achievement, time schedules, efficiency of
resource usage, €etc.

Knowledge Dimension and
Communities of Practice

The Knowledge Dimension isa social system
consisting of partially overlapping Communi-
ties of Practice (CoP). Each CoP is defined by
shared themesthat are devel oped further by the
contributions of its members. CoPs learn,
evolve, and change while working together
and they develop new, shared language, meth-
ods, values, etc. Alsotheir target setting isevo-

CoP

Operations, Z
tools, etc.

Community
of
professional

practice Themes and sub-themes,

contributions

Human-in-society

Fig. 2. R&D system. (Happonen 2001)



lutionary. Communities of Practice are the
enablers and operational environments of in-
novation processes. Individual persons are
members of several overlapping CoPs. Thusin
adevel opment project of several parties partic-
ipating persons each represent their own pri-
mary organization, share itslanguage and val-
ues and give only a part of their time and
attention to the joint project.

Evauation of Communities of Practice is per-
formed through identifying CoPs, observing
their evolution and evaluating their capability
to host learning and innovation processes. The
sel ected approach can be applied toasinglein-
dustrial plant, an enterprise, project, or e.g. to
an entire technology programme.

The model presented is applied in this study
through theideathat the evolution of themesin
communities is essential for the generation of
new knowledge. Evolution isdriven by the mu-
tation, combination and copying of themesand
by the competition of themesfor thelimited at-
tention capacity and valuation in human
minds. The capacity of acommunity to create
new knowledge can be assessed by evaluating
how favourable an environment the commu-
nity providesfor evolution. The characteristics
of favourableenvironment would then bee.g.

« The community (project team) includes
complementary expertise and variety of
points of view.

« The participants share enough common lan-
guage to enable communication.

« The participants have enough time and
means to communicate with each others

+ The participants consider the work to beim-
portant so that the team can generate an at-
mosphere of enthusiasm, which is strength-
ened by successes and mutual encourage-
ment.

On the other hand, a lack of results may be

caused by different reasons:

« Different outside communities, where the
project team members belong, set priorities,
targets and values that conflict with each
other. Failure to create a shared value base
for the project.

« Communication within the team does not
work for some reason.

« The competence portfolio of the team istoo
narrow.

» Theteam has insufficient capability for ap-
propriate knowledge from outside.

» Project targets lose in the competition for
time and attention.

This kind of analysis may help us to under-
stand what is happening in the Knowledge Di-
mension, which isthe enabler of the more con-
crete and visible processes in the Process Di-
mension. The functioning of the Process Di-
mension allows a more direct evaluation in
terms of results, intermediate results, quality,
time schedules and costs.

In thisstudy, the model shownin Fig. 1 wasap-
plied to the structure of a technology pro-
gramme. All visibleactivitiesof the programme
and the results of its projects form the process
dimension of the system. The methods devel-
oped, software, implemented changes of pro-
cesses, reports, dissertations, etc. are included
in this dimension. However, the visible results
areonly apart of theimpacts of the programme.
Thisisespecially the casein aprogramme aim-
ing at changesin industrial processes and value
chains with very long lifecycles. Much of the
change induced by the programme consists of
the development of knowledge within partici-
pant communities, which in turn enables more
concrete and implemented improvements in
the future. The impact of the programme can
be better covered by also observing the knowl-
edge dimension.



3.2 Material and methods

Interviews

Thirty personswere interviewed for the evalu-

ation. These persons had been active either in

the R& D projects or inthe administration, e.g.

steering groups. They represented different

parties as follows:

 Research, 10 persons

+ Process industry enterprises, 6 persons

« Equipment, system and service providers,
11 persons

+ Tekes, 3 persons.

Theinterviewswere semi-structured themein-

terviews. The persons gave quite informally

their views and experiences about the pro-
gramme and significant issues within it.

Abackground guideline was used consisting of

evaluation questions addressing the whole

programme as a whole:

« How relevant wasthe challenge provided by
the programme from the process industry
point of view?

+ Wasthereroom and/or aneed for anew type
of thinking in the different industries? Are
there differences between industries (e.g.
pulp & paper, chemical,) in thisrespect, and
if so, what factors have influenced this?

« What kind of resultswereobtained inthere-
search and enterprise projects of the Pl
programme?

- Did the programme manage to incorporate
process integration thinking into the plan-
ning practices of the industry?

« Which factors promoted/prevented the
adoption of the results in the industry?

« What did adoption of the new way of think-
ing requireand will require of processindus-
tries and research?

Because many of theintervieweeshad seenthe

programme in practice through one of its pro-

jects, the following project-related questions

were addressed as well:

« Which parties participated in the project?

« What are the important and relevant themes
in the different phases of the project?

« What has each party seen as important?

« What did the different parties contribute to
the project?

« How did thethinking change during the pro-
ject?

« Were common tools, methods or language
created?

+ Hasthe project influenced the strategy?

+ What wasuseful intheproject and what not?

+ What kind of thingsin genera would beuseful
from the process integration point of view?

« Therole of Tekes?

« What was learned, what not, why not?

Two key persons on the process integration re-
search programme in Sweden were separately
interviewed for benchmarking.

Web-based survey

A web-based survey was sent to all persons
who had participated in the programme. Alto-
gether 260 persons were invited to take part in
the survey and 130 of them replied. Half of
them represented universities and research in-
stitutes, and half were from enterprises. The
survey examined the community structure
within the programme, and the preferences,
expectations and opinions of the participants
about the programme. There also was aproject
related part, where participants of individual
projects could assessthe characteristicsand re-
sults of their project. Free form feedback and
suggestions on how to improve Tekes pro-
gramme activity could also be given through
the questionnaire.



4 Evaluation results

4.1 The term “Process
Integration”

In its strictest sense, the term Process Integra-
tion isused to mean the optimization of energy
flowsinindustrial systems. Generally, theterm
Process Integration has meant integrated and
system-oriented planning, operation and the
optimization and management of industrial
processes. The Process | ntegration 20002004
technology programme in Finland took a new
view on processintegration by setting theover-
all mission to devel op tools and methodsto en-
hance val ue chain management of the process-
ing industries.

The term Process Integration was given a
broad meaning in the programme. The pro-
gramme supported industrial process technol-
ogy development projects involving energy,
material or information flows. It covered ge-
neric optimization and design methods but —
based on abroadened definition of processin-
tegration — also methods for information man-
agement during the process or plant lifecycle.
Additionally, it aso supported projects which
implemented simulation tools in the process-
ing industry and improved decision-making at
all levels of the industry.

Although “stretching” an internationally es-
tablished term for programme internal use can
be questioned, the selected approach may have
contributed to the success of the programme.
The programme has created around the en-
hanced process integration theme a commu-
nity consisting of industry, service providers
and researchers. The flexibility of the theme
enabled thiscommunity to addressmore useful
substance than would have been the caseif the

programme had been limited to pure energy
optimization.

The forming of new enhanced concept of pro-
cess integration has been ameasurable indica-
tion of an emerging new community of prac-
tice.

4.2 Strategic change as
an objective of
the programme

Basis for slow change has been
created

The most ambitious objective of the Process
Integration programme was to encourage the
process industry towards strategic change so
that entire value chains would be renewed
through enabling new methodsand moreholis-
tic thinking. Already in the preparation phase,
this was known to be a challenging target.

In practice, the results of the programme con-
sisted of two parts: thedevelopment and imple-
mentation of new methods on the one hand and
the creation of innovative communities around
thethemes of process design, optimization and
information management on the other hand.

The generation of communities formed by re-
searchers, process industry key persons, engi-
neering service providers and equipment sup-
pliers has probably been the most important
and lasting impacts of the programme. If the
change of process industry practices and the
value chain renewal targeted by the programme
materialisesinfuture, it will bethrough the coop-
eration of these people.



Whilst the strategic target setting has been
challenging, change is necessarily slow and
the visible results during the five-year period
of the programme are not big. However, the
communities created have futhered the in-
tended change. Individual results were ob-
tained, and changes due to the programme are
under way. Visible strategic changes will take
place maybe within atime span of ten years.

Tekes’ programmes and added
value of the programme

A technology programme seeks to bring to-
gether research and enterprise and to direct
joint development effort towards areas of na-
tional importance. A programme should be
more than the sum of its parts. The Pl pro-
gramme definitely meets this criterion.

The programme was led by a steering group
comprising industry representatives, together
with a programme manager and Tekes repre-
sentatives. The Pl programme steering group
shaped the programme strategy and selected
the research projects to be funded. The idea
was to give steering influence to the party that
would ultimately benefit from the results and
to gain the commitment of the companies to
the programme strategy. The influence of the
steering group was somewhat limited by the
fact that it had meetings only acouple of times
a year. Between the meetings, some steering
group members have had a significant role in
promoting programmegoalsin their own orga-
nizationsand networks, while othershave been
participating only in meetings.

Since thereis strong demand for research pro-
ject funding, the research activity can be di-
rected by selecting those applications best suit-
ing the goals of the programme. Enterprise
project applications are typicaly scarcer in
technology programmes and it is not always
obvious how anindividual project ispart of the
programme. In some casesthisquestionisalso

valid in the Pl programme, athough the en-
hancement of Process Integration definition
during the programme has enabled a broader
spectrum of different research initiatives. |de-
ally, aresearch project is carried out earlier in
the programme and its results are later imple-
mented in enterprise projects. Good examples
of this kind of linkage can be found in the Pl
programme as well.

If al funded projects in a technology pro-
gramme are successful, this probably means
the risk level for the funding was set too low.
The PI programme has been sufficiently chal-
lenging in this respect.

4.3 Process industry point of
view

The role of the Pl programme
subject area in companies’
strategies

In general terms, companies see process inte-
gration as part of their strategies. Energy and
material efficiency are key strategic themesin
the processindustry. However, it seemsthat in
practicethe processindustry isnot alwaysvery
willing to experiment and develop new effi-
ciency improving methods. The industry
would like to have process technologies and
methods developed and offered by reliable
vendorswho have proven productsin competi-
tive prices. Own risk taking and devel opment
tendsto be directed to operations towards own
customers, like the development of new prod-
ucts and marketing.

The persons interviewed widely agreed that
the challenges and targets of the Pl programme
are relevant for process industries. Thisis the
case especially after the programme scope was
enhanced to include plant information flows
and their development during the entire life-
time of the plant. The results can aso be inter-



preted to mean that process industry enter-
prises see the programme themes as a collec-
tion of potentially useful operationa tools
rather than as strategic drivers.

The use of new tools and ways of thinking are
more likely to spread through engineering
companiesand system suppliers, for whom the
themes of the Pl programme are at the core of
thelr strategies. In the long run, there will also
beachangeinthe practicesand prioritiesof the
process industry itself.

4.4 Influences and resources of
the programme

The projects
A great deal of the work in the Pl programme

involved modelling and simulation for indus-
trial processes. Inthisfield thereisan obvious
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Wet End —
Metso Paper
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PAKENE
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need in al branches of processindustries. The
implementation speed is perhaps not so much
dependent on the way of thinking than on the
speed at which the enabling technologies
evolve. Asthebasic grade of automation, infor-
mation processing toolsand the competences of
solution providers improve, there will be room
for industry applicationswithin thelimits set by
general caution and case by case payback re-
quirements. In this development it is notable
that the process industry is normally not very
willing to use small suppliers, and would prefer
towork with established vendorsat least in pro-
jects that are operation critical.

Figure 3 shows a map of the projects of Pl
programme. The ovals represent research pro-
jects and the boxes enterprise projects grouped
according to application areasand generality. In
some cases research projects led to enterprise
applications during the programme time. Such
cases are indicated by blue arrows in the map.
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Some comments about the achievement of the
target and relevance of strategic areas of the
programme:

Generic planning and optimization
methods

The objective was

+ “to develop generic methods which support
Value Chain Management in the processing
industries and which have significant indus-
trial applications as a basis"

Inthis area, the role of basic research was sig-
nificant. The results of one research project
(PINHA) were applied in two enterprise appli-
cations within this project for optimization of
batch processes. The applications can be clas-
sified as pilots. How widely the methods will
come into use remains to be seen. Otherwise
the research projects and enterprise projects
within the programme were separate.

Implementation of simulation
systems and tools

The objective was:

+ to implement simulation systems and tools
for process design and optimization during
plant operation, and

« togenerate competitive simulation toolsand
prove their benefits in process design”

Simulation modelsfor pul p and paper processes
were built, and a VTT power plant simulation
tool was extended with forest industry specific
features. Developing the tools into packaged
and sellable products would still need effort.
Another paper industry simulation tool was de-
veloped in a separate enterprise project.

Development of multicriteria decision
making tools

The objective was

« to develop a methodology which supports
multi-criteria decision-making during the
life cycle of a process,

10

- to develop software tools and generate ser-
vice businesses based on the methodol ogy,
and

« todevelop asystemfor the measurement and
eval uation of the benefits of Process I ntegra-
tion

The programme developed a methodol ogy
which was applied to the design of industrial
plantsin case studies. Themethod formsadoc-
toral thesisto be published in 2006. Whilst the
method is promising, the implementations yet
remain to be seen in practice.

Forest industry applications

A number of system development projects ad-
dressed specific problems in the pulp and pa-
per industry, and gave participating enterprises
know-how and solutions. The projects typi-
cally neither have links with research projects
of thisprogramme, nor with any other research
party initiatives. By funding thesetypesof pro-
jects Tekes has supported research subcon-
tracting from VTT or universities and so pro-
moted networking and information exchange
between the research world and enterprises.

Development of information
management systems

The objectives were

« to develop flexible procedures and opera-
tions for information management during
the lifecycle of a plant, and

« todevel op software sol utions based on open
standards which are specific to branches of
industry and support cooperation between
multiple partners.

Processdesign information management formed
a sequence of projects during the programme.
The basic work of the NII'TM project was con-
tinued by creating adesign model gallery inthe
GALLERIA project and a plant lifecycle ser-
viceframework creationinthe PROSERV pro-
ject. The model gallery has been implemented



in an engineering company in asubsequent en-
terprise project.

A breakthrough in process design information
management was reached near the end of the
programme when it was discovered that several
parties in the country had been working on at-
temptsto define and standardize partially same
field. Thisled to awidejoint initiative of thein-
dustries to work on the development of stan-
dards and tools for design data management.

Energy and environment

The role of traditional processintegration, i.e.
the optimization of energy flows, remained
very minor in the Pl programme. Using tradi-
tional methods, a study of the investment op-
tions for regionally integrated heat and elec-
tricity production wascarried out. The steering
group did not think that substantial methodical
innovations in energy integration would be
likely and did not allocate major funding to this
subject during thelatter half of the programme.

Separate enterprise projects

The programme funded some enterprise pro-
jectsthat do not fit into the grouping above, but
whosethemeswere sufficiently closeto the se-
lected Process Integration interpretation.

What was expected of the projects?

In the survey, the participants were asked what
kinds of expectations were initialy set for the
project results. What the participants had most
expected was the deployment of new methods.
Networking with subject matter experts, prod-
uct concepts that could possibly be commer-
cialized and scientific results were expected to
a moderate extent. All the results mentioned
were also obtained. However, the most widely
achieved result was learning. Patented inven-
tions and commercia products were neither
expected, norobtained.

Forming Communities

Building communities of practicewasacentral
form of implementation of the programme and
aso of itsresult. A community iscreated when
the participants generate shared language and
aso when the participants' valuations of the
central themes are aligned to some extent. Di-
versity and disagreement are aprerequisite for
the generation of new pointsof view, but onthe
other hand some amount of consistency is
needed to enable meaningful communication
and the building of shared knowledge around
common themes.

The evaluators had a hypothesis that there
would be significant systematic differences
between the research and enterprise parties re-
garding the priorities of someissues meaning-
ful in joint projects. The survey reveds, how-
ever, that on thewhole, research and enterprise
people agree about the priorities of essentia
issues.

Fig. 4 shows a comparison of the answers of
research parties and enterprise parties to the
question of what is important in design and
lifetime maintenance of an industrial plant.

We see that the priorities are very similar on
both sides. There are few significant differ-
ences. Research people emphasize process
safety, low emissions and suiting community
needs more than enterprises, whereas enter-
prise people place more value on financia in-
dicators and process availability.

Although there is quite much variation in the
answersof individual persons, it seemsthat the
research community and business world do
not, as groups, have significant differences in
the valuation of the observed issues. It would be
very interesting to know to what extent partici-
pation in the same programme has created con-
sensus and to what extent consensus comes
from other background factors. Unfortunately
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Fig. 4. The answers of enterprise and research parties to the question:
What do you think is important in the design and lifetime maintenance of

an industrial plant?

thisquestion remains openin an ex post evalua-
tion like this.

Because persona motivation is an essential
factor in creative R&D work, the survey aso
included a question about the importance of
various persona motivation factors associated
with participation in Pl programme work.

Also the personal motivation profile is amaz-
ingly similar for the two groups. All partici-
pants report issues associated with learning
and new knowledge creation asbeing at thetop
of the list and career opportunities and salary
are reported as being of less importance as
motivators.

Expansive networking

The influence of the programme as generator
of new expanding communities of practiceand
expert networks can be estimated by observing
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the amount of new contacts brought by the
programme to the participants. If the group of
programme participants was always the same
set of national actors that had been co-operat-
ing before, the programme promoted by Tekes
would have had no effect on creating a new,
expanding network.

The participants were asked how many new
cooperation contacts with different kind of
parties were established as aresult of the pro-
gramme. It became clear that the programme
had an essential influence in creating contacts
that would not otherwise have been in place.
Because of the programme, most respondents
obtained new contacts to more than one do-
mestic researchinstitute and more than one do-
mestic enterprise. Thenational character of the
programme is evident in the fact that only few
respondentswithin this programme have got to
know anybody outside Finland.



Knowledge transfer through persons
changing place

Communication between the persons in com-
munities is not the only way for the communi-
tiesto learn from each other. An essential part
of knowledge liquidity and accumulation has
to do with personsthat movefrom one commu-
nity to another, retaining their socia bonds
with the persons of their old communities.
Thesebonds often livelonger than the commu-
nities do, and they form an essential part of or-
ganizationa learning infrastructure.

Fig. 5 fromHarri Happonenillustratestheidea
of social bonds as avaluable * heritage” of dy-
ing communities

In order to study the knowledge transfer by the
people changing positions, the survey also
studied movement between employers after
participation in the programme. Twenty-three
persons of all respondents (18%) had changed
to another employer. Fig. 6 shows the move-
ments between different employers.

CoP life-cycle

The movement of people between research and
enterprise worlds is almost exclusively in one
direction. Some people who started their ca
reer with VTT or universities move to the en-
terpriseworld and stay there. Only onerespon-
dent has moved from an SME to VTT.

This uni-directionality, caused mostly by dif-
ferences in salary levels, is rather natural and
benefits the enterprises. However, it would be
beneficial for the research work and for multi-
party projectsif there was moreindustry expe-
riencein the research community. It restswith
the innovation infrastructure designers and
promoters to find ways to impact on this.

Participants in the projects of the Pl pro-
gramme have stated that it takes between ap-
proximately six months and ayear to create a
common language in agroup consisting of re-
search and enterprise parties. Only then does
the teamwork really get going. This observa
tion is relevant when the duration of funded
projects is considered, but it also emphasizes
the benefits of having more industry expertise
within research communities.

Learning as a
social process
Traditional
foriginal
approach
CoP life-cycle
Modern
approach**

*This slide presented in Society of Organizational Learning international Conference 2.-3.9.2002
""Leading Towards Sustainable Organizations", Finlandia-Hall

**Harri Happonen (2001), Framework for....PhD Thesis

Fig. 5. The social bonds between people live longer than communities.
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Not
in active
work

Fig. 6. Number of persons that have changed employer since
participation in the Pl programme.

The results of the Pl programme
from industry’s point of view

The Pl programme has to date not led to any
visible changes in process industry plant de-
sign practices or widely implemented new
methodol ogy. Many enterprise projects started
during the programme are, however, till going
on and are expected to deliver actual results.

The industry is ready to widely employ only
proven and validated methods and tools, pref-
erably offered commercially by more than one
reliable and established vendor. Before a pro-
totype developed in ajoint project between re-
search institutes and enterprises has been de-
veloped to such maturity, there is a need for
new types of actors in the chain. The layer of
entrepreneurs who would take responsibility
for finalizing the prototype method, package it
as a product, commercialize it, market it and
arrange maintenance is at present too thin.

Table 1 summarizes the evaluations of the
programme by different parties.
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In addition to industrial enterprises, many en-
gineering compani es participated inthe Pl pro-
gramme. Engineering companies have a cen-
tral role in implementing and developing
methods of process integration. The deploy-
ment of new process integration methods is
slowed down by the very long lifecycles of in-
dustrial production processes. This means
plants almost always have to operate under the
conditions of design that is decades old. Large
process modernizations are rare and building
new plants even rarer. Process changes nor-
mally take place only when the capacity isin-
creased. During thetime of the Pl programme,
the markets have not allowed many capacity
increases in the process industries.

In practice, the possibilities to implement re-
search project resultsinindustry have often re-
quired the company to have acommitted indi-
vidual who hasassiduously advocated applica-
tion in the organization and ensured the re-
sourcesin competition with all other important
themes of the company. Where this kind of
champion does not exist, nothing happens.



Table 1. Opinions of different groups of participants about the programme.

+++= Strongly agree with the statement, - - - = Strongly disagree.
Research Large SME
Enterprise

Goals of the programme are clear to me ++ +++ ++
Participation made us redirect our resource + - +
allocation
We developed new things that we would not +++ ++ +++
have developed otherwise
We got valuable support and guidance from ++ + +
the programme manager
We got valuable support and guidance from + +/- -
the steering group
The PI programme studies issues that are ++ +++ ++
essential to business
Our technology know-how increased remarkably ++ + ++
because of the programme
The PI programme has changed our practices +/- -- +
permanently
The work that started in the programme +++ ++ +++
continues after it

4.5 Benchmarking

The evaluation also included interviews of key
persons of the Swedish programme Process|n-
tegration funded by the national energy author-
ity Energimyndigheten. Although the pro-
grammes have the same name, the starting
points and target scope of the Swedish pro-
gramme are very different from the Pl pro-
gramme. The two programmes have had con-
tacts with each other and in 2001 had a com-
mon introductory seminar.

The Swedish programme stays within the bor-
ders of the international definition of process
integration ad thus concentrates in the optimi-

zation of energy flows and energy systems,
considering the interfaces with other systems.
Theprogrammeislinked closely tothework of
the |EA.

Although the starting points of the two
programmes differ and there is only a minor
overlap in scopes, both programmes have met
similar challenges. The practical implementa-
tion of the results has been slower than ex-
pected. The enhancement of the scope by the
Finnish programme enabled a broader pro-
gramme and more results, but made communi-
cation with colleagues in Sweden and interna-
tionally more difficult.
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5 Evaluation of the selected approach

Looking at the communities of practice has
been a useful approach, because the actual re-
sults do not show everything a programme has
accomplished. Thevisible changesin processes
and practices are anyway years avay in the fu-
ture. Evaluation of the communities and net-
working caused by the programme has helped
to visualize the programme-originated changes
that in afavourable case will lead to the renewal
of industria practices and value chains.

Analysis of the knowledge dimension and the

communities of practice associated with the
programme have been limited by the ex post
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nature of evaluation. The archive of visiblere-
sults and intermediate documents of the pro-
ject enables analysis of the process dimension
afterwards, but the history of the knowledge
dimension and conception and growth of com-
munitiesareonly inthememoriesof the partic-
ipants. Survey tools and interviews can reli-
ably examine only the present status of values,
terminology and contact networks. It would be
useful for future programmes if there was a
toolbox that would be consistently used to ana-
lyze the knowledge dimension dynamics from
the beginning of aprogrammeall theway toits
completion.
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