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The research environment

The production of scientific knowledge is currerdlyoroadly discussed topic.
Not only because scientific knowledge is crucial e development of science but
also because of the emerging interest of societgciantific research. Researchers
therefore try to find a balance between the futate of science and society in the
production of knowledge.

The production of scientific knowledge always regsi a specific
organisation. Such an organisation creates settimggich researchers can perform
scientific research. These settings include etaressparent system of sharing research
results made public as scientific information. Tloigganisation is formed by the
research environment consisting of researchersyugt scientific information.

The researcher claiming intellectual property ssivfor recognition and
reputation in his research environment [Merton, 74 9%agstrom, 1965, 1974] as well
as other rewards resulting from it e.g. tenureatth, 1996]. Scientific information,
just like any information for an organisation, gveéhe researcher competitive
advantage. The recognition increases the rese&clpemwer in competing for
heterogeneously distributed strategic resourcestlaumsl in the researcher’s strategic
positioning. This is because society is more likedyshare strategic assets with
recognised researchers, as they seem to be modiblereand productive.
Furthermore, the researcher having a high reputagiable to direct this society.

Scientific information is thus an integral part oésearch. Scientific
information is not a final product but an intermaagi product accepted by the
scientific community as being worthy of furtheresdific effort and scrutiny [Popper,
1963]. Scientific information is not a goal in iiseThe information produced in
scientific research is being created in order tal adlue to existing scientific
knowledge. This value, however, is only an addetlievaf it's shared. Sharing
information is then in line with scientific ethoscarding to which science should be
universal implying that nobody should be excludexh¥ it. And scientific knowledge
as a common property has to be shared otherwdeeg not exist [Merton, 1973].
Therefore, the researcher being accountable tadgbearch environment makes his
research results public by means of a scientiflalipation. These results can then be
falsified in future research [Popper, 1934].

As already mentioned before, scientific researchowadays of interest not
only for researchers but also for society, moreciijgally the societal environment.
This societal environment plays one of the majéegan setting the research policy
and research directions. By setting the researgttibns this environment has an
impact on the scientific knowledge production.

This impact has been studied e.g. by Knorr-Cetit@8]], Gibbons et al.
[1994], Ziman [1994], Wilts [2000], and Laudel [Z]. All claim that the production
of knowledge is affected by a relationship betwé#sn researcher and his societal
environment.

A relationship established between the researchmglpart of the research
enterprisé and his societal environment determines the aeatf scientific
knowledge in terms of choices the researcher hasate in research such as e.g. the
choice of research goals, as well as in terms afisy governance in a research

! The research enterprise is defined as either dividtual researcher or a group of researchers
performing activities contributing to scientificsgarch. These activities include scientific adtgitas
well as organisational activities embedded in theetal environment of such an enterprise.



project [Wilts, 2000]. Like in any relationship lketen organisations, a main
parameter determining this relationship is thetstia positioning of the researcher in
the societal environment. Like any organisatiom, tesearcher positions himself in
the strategic relationship in order to attain loisg term, strategic goals. The overall
strategic goal of any researcher is to contribatedientific knowledge by scientific
research. To perform research activities, the reeea makes strategic choices that
lead to the strategic positioning of the researofigen his specific goals. The
strategic choices of the researcher concern tlextthns of research as well as the
acquisition of and matching of strategic resouafésred by the societal environment.
The strategic position that the researcher estadito attain his strategic goals, is
expressed in the relationship between the reseamnd his environment. In this
context the researcher, besides being an individes¢archer can be an actor at
different levels of aggregation: research at latbe, research institute, the research
group, the individual researcher.

At present, two modes of such a relationship ofeassher and his
environment are known. These are the ‘ivory toveerd ‘strategic research’, known
also as model and mode2 [Gibbons et al., 1994}hik papet, we present an
analytical approach to these two well-known mode® #&ading to a new mode,
mode 3 - the research entrepreneur. The reseafctbpmmeur, compared to the
researcher in mode2, is much more leveraging inr¢teionship with the societal
environment. The research entrepreneur is diredig environment by creating
demand for his scientific products instead of syimgl on the demand of the
environment.

In this paper we will report on results from a stumbnducted in a research
environment specifically selected for its high catifveness, i.e. the fast developing
domain of Nanoscience, more precisely, the casehef MESA+ Institute for
Nanotechnology at the University of Twente.

Strategic positioning of the researcher

The strategic relationship between the researaiehes societal environment
is being established with the goal to create addddge. Such a strategic relationship
can therefore be maintained if and only if the tiefeship results in the creation of
added value. The partners decide to collaboratausecwithout such a collaboration
they would not be able to create added value. Eshéig this strategic relationship is
a process of negotiation between these two partoersharing heterogeneously
distributed strategic resources and on governirgy directions of research. The
researcher decides then to give up governing relseara certain degree and accepts
sharing resources to a certain degree.

These two negotiated aspects in the relationshipwknas organisational
autonomy and strategic interdependence are us&daitegic management research to
analyse strategic alliances, joint ventures, merged acquisitions between business
partners [Haspeslagh, Jemison, 1991]. As the gitatelationship is considered as an
evolving process resulting in a deliberate and béisteed collaboration, it is
comparable with the abovementioned relationships.

Strategic interdependence is defined as the dalbersharing of
heterogeneously distributed strategic resourcesar{fial and human resources,

2 The earlier version of this paper was presente¢dea#d Anniversary SPRU conference in
September 2006 [http://www.sussex.ac.uk/Units/smeuits/ocs/index.php]



research facilities, and scientific knowledge) betw the partners in order to achieve
a joint strategic goal. Strategic interdependerxea inecessary but not sufficient
condition for an effective collaboration, meanihgttclose collaboration goes hand in
hand with a position of high strategic interdepere and vice versa.

Organisational autonomy is defined as self-govegrnm deciding about the
directions of research in a competitive environmartluding setting research goals,
in which scientific knowledge is being created auientific information is being
used. A high position in organisational autonomipvas the researcher to make
autonomous strategic decisions regarding settimdsgand establishing how to attain
these goals. A position of high strategic interaemnce does not necessarily exclude
a position of high organisational autonomy of theearcher. A strategic position is
defined then as a combination of positions in omg@ional autonomy and strategic
interdependence.

Organisational autonomy is not so much about magagsearch but more
about setting research goals. For instance, ajbdéicparoducts produced by the
researcher are in principle not intentions of thsearcher. In such a situation the
researcher fits his own research goals to the wbd@avironmental (whose intentions
is to produce applicable scientific products) beeahe is driven by his strategic
goals.

Collaboration is defined as management of reseaghgrganising activities
leading to goal attainment. This being the caskalsoration integrates the goal of the
strategic relationship: added value creation, atjiat interdependence and
organisational autonomy into a system. Collabomatbresearch includes managing
financial, human resources and research facilifadbe research enterprise as well as
managing exchange of scientific knowledge betwierpartners.

The strategic relationship between the researaietize societal environment
is seen in this paper as a social system [as peodpbg Parsons, 1962, 1964]. This
being the case, all the aspect of the relationsagided value creation, strategic
interdependence, organisational autonomy and aobaion are functions performed
by the partners in the relationship. These funetiare interrelated with each other,
while at the same time remaining distinct. We pnéslee possible relations between
these functions in the system as presented irethehiedron in Figure 1.

creating added value

strategic
interdependence

collaboration

organisational
autonomy

Fig. 1 The strategic relationship of the researahéne societal environment



The relations between the functions result in a emof combinations of
modes of strategic positioning. We assume that dnéyrategic interdependence is
aligned with collaboration, then research actigitiperformed by the research
enterprise will lead to added value. A positiorhagdh collaboration is aligned with a
position of high strategic interdependence, ane wiersa. Thus, a position of low
strategic interdependence together with a posiionigh collaboration or vice versa
is not possible, because if there is no exchangtrafegic resources there is no need
for managing them.

From all possible combinations of relations betwdbha functions, four
combinations meet the above conditions. These aquatibns lead then to four
possible modes of strategic positioning and cafobralised as:

AV=AV(C +OA +SI ) mode0
AV =AV(C +OA- +Sl ) model
AV =AV (C- +OA +SI-) mode2
AV =AV (C- +OA- +SI-) mode3

The model of strategic positioning analysing anstifjying these modes of
strategic positioning was presented in an earkgsion of this paper [Kurek, Geurts,
Roosendaal, 2006].

Given these possible combinations of relations betwthe functions and
degrees of these functions resulting in modes rategjic positioning we can order
these modes due to the energy the researchereasdairthe effort of creating added
value efficiently. To analyse energy differences ansystem consisted of the
researcher and the societal environment we apgyaim of the ‘ground state’ as
used in atomic physics.

Fig2. Ground state of strategic positioning

The ground state is defined from the view of treeegcher. The ground state
requires the least energy from the researcherdateradded value. This lowest state
means that the researcher possesses a positioowotdllaboration and of low
strategic interdependence and a position of higlamsational autonomy. Hence, the
researcher does not establish a relationship wgthsbcietal environment, which is
not involved in creating added value. The grouradesfits then the characteristics of
model.



Any other position that requires more energy foeating added value is
defined as an excited state. This means that teation of added value in
collaboration with the societal environment regsiradditional energy from the
system of the two partners of collaboration. Theuisition of strategic resources has
an impact on knowledge production by “consumingliappts’ and reviewers’ time
and money, which would otherwise be available &search” [Knorr-Cetina, 1981,
Chubin and Hackett, 1990; Lederman, 1993; Horrob296; Wessely, 1998; Laudel,
2006]. This acquisition requires also extra eneagythe researcher has to make an
“effort in gathering information about the rulestbe funding agency and ‘learning
the game™ [Laudel, 2006]. Another example of extmergy required from the
researcher is from the Framework Programmes ofBhepean Union. The EU
requires collaborative research projects only. Tésearcher therefore has to find
research partners and manage such a collaboraseanch organisation [Eichinger,
2007]. Furthermore, joint research projects requiregotiation, coordination and
integration of heterogeneous types of knowledgéjesgaand interests” [Maasen &
Lieven, 2006]. This additional energy results froexternal restrictions on
organisational autonomy that the researcher hasdept in the strategic relationship.
The researcher will only invest in collaborationttwthe societal environment, will
accept strategic interdependence to a certain degral will give up organisational
autonomy to a certain degree, if this collaboratwait result in added value. The
societal environment is willing to invest in scidctresearch if this research creates
added value for the environment. This added vauwmiobjective for the environment
and leads to external restrictions on researchh $ucadded value is then organised
and commanded, and therefore requires extra engoyy the researcher. The
environment can also invest in research withowt tbjective of added value. The
added value is then used by others for furthertisgriand for adjusting to possible
application. An example of such a situation is comy that is curiosity driven and
has spin offs in application driven domains, eugclear instrumentation for medical
applications.

In the research reported here, the assumption d riieat in any relationship
the partners each strive in principle to maximisgrtorganisational autonomy and to
minimise their strategic interdependence. This raedwat any external restrictions
from the societal environment on these dimensiand,finally on the added value are
not desired. The long-term strategic goals of #searcher may, however, lead to a
collaboration with the societal environment andwlithe environment to limit his
organisational autonomy leading to restrictionsadded value.

As said, the ground state model is characterised gmsition of low strategic
interdependence and high organisational autonorhis means that the researcher
does not establish a relationship with the enviremimand therefore there are no
restrictions on organisational autonomy. Thereftine, researcher does not need to
take into account societal needs and demands waténgshis research goals. He is
independent and autonomous in taking strategictimes in research. In model the
added value is a curiosity driven scientific pragueliable knowledge [Ziman, 1991]
as research goals are set by the researcher hifg#ié, 2000] and it is being
certified and accepted or rejected by the reseansironment. This, however, does
not say anything about the quality of a scienfioduct. It means that such a product
complies with scientific standards of the reseaehironment and results of research
are not necessarily meant to be of societal relsahhis type of strategic positioning
is well-known as ‘ivory tower’ or ‘free researclGibbons et al., 1994].



By allowing the societal environment making resioics, a scientific product
is application driven [Wilts, 2000] as the envirommb has its own intentions
concerning this product and the researcher alldwesenvironment to persuade its
intentions. Therefore, in modeO0, mode2 and mode&nsfic products are more
application driven, and socially robust [Novotnyaét2001].

The next mode that requires extra energy to cradted value is mode3.
Mode3 is characterised by a position of high sgiatéenterdependence and of high
organisational autonomy. We call this mode theaedeentrepreneur. In this mode
the researcher allows the societal environment akersome restrictions on added
value to an acceptable degree as the organisatartanomy remains high. The
research entrepreneur has the opportunity to aotoonsly determine the strategic
directions of research. He retains his own respdiigs for directing a project. The
research entrepreneur is an answer to the nee docial contract rewarding all the
parties, as proposed by Gibbons [1999]: the rebeamtrepreneur interacts with the
societal environment in such a way that “he speakshe environment and the
environment speaks back to him”. The two partibs, iesearcher and the societal
environment are keen on establishing this strateglationship. The researcher
because his research will be funded, the societalrenment because scientific
results will be applied. The research entreprenéke, a business entrepreneur,
influences the societal environment by creating al®nfor his scientific products.
The researcher entrepreneur influences added Vglusetting goals that determine
scientific information acquired and used, and metthagy used.

The second excited state of strategic positioniagai position of low
organisational autonomy and high strategic inteeddpnce. In this mode2, the
societal environment directs the researcher. lu@mices research directions taken by
the researcher and ipso facto influences the addke the researcher creates. This
means that the researcher matches his own respesblems to existing research
programmes based on the demand of the societabanwent. Examples of this mode
are consultancy and research outsourced by a fadgrartner if this partner demands
particular studies to be carried out and the rebearcomplies. In this case, the
researcher does not influence his societal enviesrinn creating demand for his
scientific products but supplies in reaction to deenand by the societal environment.
The researcher listens to the environment andidubcietal needs. By the societal
need we mean a need, which is explicitly expredsethe strategic partner of the
researcher, as a representative of the societalroenvent, in the strategic
relationship. The properties of this mode show tihé mode is comparable with
Gibbons’ mode2 or strategic research as broadlgribesl by him, his co-authors, and
Ziman [Gibbons et al, 1994, Ziman, 1994].

In modeO there is no strategic relationship betwd#enresearcher and the
societal environment but a position in low orgati@aal autonomy indicates
restrictions on organisational autonomy. An exangbleuch a mode is a researcher in
the Middle Ages supported by a maecenas. This meglgres most energy to create
added value. Nowadays researchers don’t accepkithis of positioning, therefore
modeO is rather irrelevant for this discussion.

The researcher positions himself in a continuurpasitions in between these
four ideal types of modes of strategic positioriigrek, Geurts, Roosendaal, 2006].

How to observe strategic positioning?



To observe the strategic positions we look at tkehange between the
partners, the researcher and the societal envinonmethe strategic relationship. The
researcher making strategic choices is being infled by other actors: the research
environment and the societal environniely analysing the strategic relationship
between the researcher and the environment we carally measure how the
strategic choices of the researcher are influebgetiis environment.

The researcher starts establishing a relationshtip avstrategic goal in mind
that he strives to achieve. This goal is expressdds intentions and situation. The
researcher confronts then his intentions and sitwatith intentions and situation of
the environment. The intentions, but not the sgiategoal, are negotiable. The
negotiation process ends with an agreement thah isxpression of intentions and
situations of the partners including potential pesiand negative sanctions that could
be used in case the partners deviate from sitimon intentions they agreed upon.
The agreement is then the enactment of the neigotialhe strategic choices the
partners make afterwards are executed in termsositiye or negative sanctions
included in such an agreement. The strategic chadfethe researcher result in a
position in organisational autonomy and strategierdependence that he accepts in a
specific relationship. We can then observe posstionorganisational autonomy and
strategic interdependence in potential sanctionsvbith the partners agreed. An
analysis of contracts between research and envenhmuill then result in a partial
reconstruction of this negotiation process.

Intentions of the researcher and the societal enment refer to scientific
aspects of the research enterprise including sgimatdirections of research and
management of research, the acquisition of scieniifformation, exchange of
scientific information between the partners, ané thssemination of scientific
information to the societal environment. The sitwabf the partner (the researcher or
the societal environment) refers to all organisatloaspects of a research project
(mainly possession of strategic resources or laskich resources).

A strategic relationship between the researcherhesm@nvironment is in this
research analysed in terms of four types of beh&as proposed by Parsons [1963].
These types of behaviour are used by the partaagsttthe other to comply with their
demands.

intention situation

positive sanction persuasion (influence) inducement (money
negative sanction | activation of commitments  deterrence (power)
(commitment)
Table 1 Types of actor’'s behaviour towards ano#lagor and currencies of exchange
[Parsons, 1963, p.44]

Tablel presents the types of behaviour and conaamicurrencies of
exchangé (in brackets). To be able to compare differenategic relationships

% The societal environment is understood as usetpatential users of scientific products and sawic
who are interested in the development of scienkifiowledge and relations between these users. In a
strategic relationship that the researcher is welin the societal environment consists of sdienti
communities financing research e.g. research gooumstitute, government and industry.

* Parsons used to term “generalised media of exefiaRgr reasons of consistency with the business
literature we have chosen to use the term “curesnaf exchange” consistently throughout this agticl



established between the researcher and his soeretabnment we translate the types
of behaviour of these partners to these currenéiesirrency of deterrence is power.
In a strategic relationship between the researclied the environment, the

environment has power to e.g. terminate a reseavotract (negative sanction) and
therefore to affect the situation of the researclhercurrency for persuasion is

influence. To influence others, actor uses histigeshis reputation. The higher the
reputation of the person, the easier to persudu ot

The researcher influences the societal environmér@n he offers (positive
sanction) to create a new scientific product, a.gew theory that will supersede an
existing one (effecting intentions of the users)hei the partner in a relationship
wants to induce the other he uses money. Monegtiglways ‘money’ in the literal
sense; it can for instance be information or a @aysproduct, which is being
exchanged. It can be any scalable added value.h&natay to get one partner to
comply with demand is to commit him to the systdmalues and norms of the other
partner. The researcher being a part of the rdseamgironment is committed to
comply his research with high scientific standaras,discussed by Merton in his
normative structure of science [Merton, 1973]. Irelationship with the environment,
the researcher engages the environment to valuds namms of the research
environment, to a different extent in differentatenships.

As the situation of the societal environment refier organisational aspects of
research including the control over strategic reseaithe researcher can hardly affect
the situation of the general societal environmériie researcher can affect the
situation of the societal environment differenttydifferent levels of aggregation of
this environment. One level is the level of indystfhe researcher can affect a
company e.g. by producing a scientific product frarhich the environment will
financially benefit. The researcher can affect sit@ation of a company relatively
more than the situation of another level of aggiiegasuch as government funding
agencies or the entire European community. Theifigndgencies or the EU can be
affected only in the long term. This is because &rsmall-medium enterprise
financing a research project is usually a biggeestment than for the European
Union having larger research budget. Having inwkesteresearch, the situation of
such an enterprise can depend on scientific pragiocé than the situation of the EU.
The next level of aggregation of the societal emwment (the general level)
considered in this research consists of potentigkeis/users of scientific products.
These potential users do not enter the stratedatioeship and do not finance
research. They can purchase scientific productsh $woducts will not affect their
situation but can affect their intentions though.

The societal environment using negative sanctiamsohange the situation of
the researcher in a sense that he will have to fooknother financial source. By a
positive sanction the environment encourages tlseareher to conduct certain
research by means of rewards or strategic resaurces

We will expand on the use of these currenciesxahange in the following
paragraph. Observed examples of the use of cuagwtiexchange will be presented
later when presenting empirical results.

Some intentions of the partners are presenteddntahlel. This list is not
definitive and will be expanded in the future.




researcher

societal environment

added value - to deliver research results that will- to get research results
be reported and justified delivered
- to add to existing theories - to obtain new solutions
- to disseminate research results in| (more cost effective, more
o scientific publication efficient) to existing
0 presentation applications
o internal research reports - to disseminate research
- to independently choose a mediurn results in
for dissemination of research results o research reports
- to create a theory driven scientific| O patents
product 0 business units
- to be recognised as an author of | to direct a choice of medium
research results in which results will be
disseminated
- to get an applicable
scientific product created
- to be recognised as a
contributor to research
strategic - to acquire strategic resources - to share strategic resources
interdependence | (financial, knowledge from the (financial, knowledge with

societal environment, research
facilities, to acquire human
resources without an involvement
of the environment)

the researcher, research
facilities if available, to be
involved in acquisition of
human resources)

organisational
autonomy

- to set research goals
- to direct research
- to be accountable to the research |-

- to communicate research results

- to govern methodology applied

environment only

primarily to the research
environment

and acquisition

- to set research goals
- to direct research

to ask the researcher to
deliver on demand

- to be informed on research

results

- to govern scientific
- to govern scientific information use

information use

- to govern methodology

applied

collaboration

- to organise research
- to manage available human

- to manage possessed financial

- to manage research facilities
- to manage exchange of scientific

resources

resources

knowledge with the societal
environment

- to direct the organisation of

research

- to direct managing human

resources

- to direct managing financial

resources

- to direct managing research

facilities

- to direct managing exchange

of scientific knowledge with
the researcher

Tab.2 Intentions of the researcher and the so@etafonment
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The potential sanctions that the partners may ighe strategic relationship
are specified in table3.

researcher

societal environment

Positive sanctions

- offering added value

0 scientific product
0 scientific services
o commercial product

- offering strategic resources

(human, knowledge, research
facilities)

- contribution of the societal
environment will be mentioned in

agreed media

- offering added value
0 recognition
o rewards
0 patents

- offering strategic resources

(human, financial,

knowledge internalised by

the societal environment,
research facilities)

- encouraging certain
behaviour, e.g.
dissemination of research
results

Negative sanctions|

refuse to conduct specific
research

- refuse to produce demanded

added value

- refuse to disseminate research

results

- refuse to disseminate research

results in a manner proposed/
medium chosen by the societal
environment

- disseminate research results

without acceptance of the societ
environment

- terminate contract
- refuse to conduct research if not

universal

- the researcher may acquire

strategic resources from anothe
representative of the societal
environment in next research

- disagreement

- refuse to finance specific
research

- control of research and
management activities

- obstruction on
disseminating research
results

- omit dissemination of
research results

- ask to delete certain
information from a

alpublication

- terminate a contract

- ask to conduct research
compatible with ethical and
political correctness

- stop financing in future (if
reputation is lost)

- disagreement

Tab.3 Potential sanctions by the researcher ansiatietal environment

The observable difference between the modes degitapositioning is in the
balance of the sanctioning of intentions and sibmat In balance, the partner
sanctioning the other has a stronger flow of cuayaghan the dependent partner. This
asymmetry in the balance in the exchange of cuigsris well visible in the excited
states of strategic positioning.

In the ground state (model) the researcher hassgiguoof low strategic
interdependence therefore there is no externalaage between the researcher and
the societal environment. There is no direct fldwcarrencies of exchange between
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these two partners; therefore there is no sanaipfiom the environment. There is a
symmetrical balance in exchange. The researchea pasition of high autonomy and
there are no restrictions on organisational autgnorhis results in a theory driven
scientific product as discussed before. In moded tésearch institute of the
researcher and external institutions exchange moiégse institutions do not
directly connect money with research tasks and atanfluence research directions
(e.g. lump sum financing of universities). In suahsituation, the researcher is
accountable not to his societal environment bul dal his research environment,
meaning that he has to comply with the norms ofréisearch environment. He has to
create added value according to agreed standartt®uwibeing constrained to
specific, externally set research goals. Furtheemdr isn’'t the intention of the
researcher in model to produce knowledge that eaapplied directly and influence
the societal environment. The researcher makesotigower and influence only
within his research environment. In the model sibma the researcher does not
sanction the societal environment but only theaegeenvironment and vice versa.

To get to the excited state the researcher alltvssbcietal environment to
sanction intentions (presented in table2) and sana having in mind the goal to
create added value that he cannot create withaatiegic resources provided by the
environment. The incentive for the researcher toerfoom the ground state is a long
term strategic goal that he wants to achieve.

In Mode3 the researcher is strong enough to santhi® societal environment.
The most important characteristic of the researthepreneur is that he influences
research management and directions including relsegoals in such a way that he
creates demand for scientific results he wantselover. The research entrepreneur
influences the environment by creating demand fog cientific products he
produces. Even being an equal partner in the awidion the research entrepreneur
is still accountable to the societal environmentt to a certain, negotiated degree.
This degree depends on the degree of autonomy deptacto give up reaching his
strategic goals. Moreover, the exchanged commitrirethe mode3 relationship is
more general than in the mode2 relationship asatsdwith more general issues such
as e.g. ethical issues [van Steendam, et al. 2806]ill be seen below. Commitment
is then not connected to specific research taskistia@ researcher himself directs
deliverables. This means that added value createdfidoresearcher is negotiated by
both partners but the societal environment doegoweern this value.

In mode2 added value creation is being restriciethb societal environment
as the researcher possesses a position of low isagjanal autonomy and of high
strategic interdependence. There is an exchangriroéncies between the societal
environment and the researcher. In such a reldtipritke environment sanctions the
researcher. The researcher is accountable to thieoement which is able to set
specific research goals for the researcher. Theéetaboenvironment will ask the
researcher to deliver a specific commitment dedat&b a specific research task. This
does not necessarily have to comply with high sdierstandards, but must comply
with the demand of the environment. Furthermoret h@ setting research goals the
environment influences the researcher and his mrgsedhe environment has also
power in the mode2 relationship.

Empirical study

An analysis of the exchange between the researehneér his societal
environment is being conducted at the MESA+ Insditior Nanotechnology being

12



part of the University of Twente (The Netherland$)ESA+ employs over 475
people including 375 researchers. MESA+ is a mistiglinary institute
collaborating at the national and international elevinternationally MESA+
collaborates with e.g. IMEC (Belgium), Max Planclstitutes (Germany),
Forschungszentrum Karlsruhe (Germany).

The societal environment of MESA+ is representedNidyO (Dutch National
Science Foundation), STW (Technology Foundatioajt& (an agency of the Dutch
Ministry of Economic Affairs for implementing pol&s on: innovation, energy and
climate and environment and spatial planning), Fdsearch foundation related to
NWO), the European Commission (framework programnsex industry.

As mentioned before a strategic relationship ianeef as a deliberate and
established collaboration in which partners sancgach other, both positively and
negatively, and are dependent on each other. Témsetions can be observed in
formal documents such as contracts. Contracts eea 8as expressions of desired
intentions and desired situations. They in factstite positions the involved partners
want to establish with respect to each other ardhdeds of the partners that had to
be resolved explicitly to establish the relatiopsiiccording to the model of strategic
positioning, the observation of sanctions allowseasing the use of currencies of
exchange and determining the mode of a strategsitipo. Therefore, a content
analysis of contracts of research projects at ME$A¢arried out in this empirical
study. Contracts are usually dealing in approxilga89% of their content with
standard issues, but focusing on those non-starzlavel gives insight to what has
been the core of the negotiation and thereforecatds the strategic positioning of the
researcher in a strategic relationship.

Studying research projects in this specific redeacvironment consists of
two steps: one step is contract analysis to beo@t by the second step of
interviewing researchers (not reported in this pape

The contracts were studied to analyse clauses atwg: the presence of
observables for added value creation, strategierdependence, organisational
autonomy, and collaboration. Each of these funstienoperationalised in terms of
intentions of the researcher and his societal enment as listed in table2. Each of
these intentions (as well as the situation of tlaetners) is being matched with
potential sanctions: positive and negative as me@dy one of the partners.

To illustrate the model and the measurement sortexesting aspects of
content analysis of the contracts are presentecrordth on one example of a
strategic relationship of MESA+ and the Europeariobrunder the 8 Framework
Programme.

As expected, not all of the intentions from thé (table2) can be found in the
contracts of MESA+. Nonetheless, in each contifzatet are at least a few, and this is
sufficient to test the feasibility of the modeldreating observables.

Each mode of strategic positioning has a specibimtmnation of strategic
interdependence, organisational autonomy and caoldion being variables
determining the added value creation (being in theglel a dependent variable). In
the different modes the researcher has to accptatit restrictions from his societal
environment on these variables in order to credtie@ value. This being the case,
each of these four variables will be analysed ¢tjosed separately to distinguish
between these restrictions.

In the exemplary contract between MESA+ and theiEld expressed that
MESA+ responds to a call for proposals with a neWtson to existing applications,
which up till now are not sufficient in terms ofstaeffectiveness and efficiency. This
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agreement is interpreted as a positive sanctioectfig the intentions of the
environment. Therefore it indicates the use ofuiafice by the researcher. This
statement also indicates that added value will beated in this relationship.
Furthermore, the researcher offers the environrfinmaintain such higher level
competitiveness’(positive sanction) of European research and whik affect the
intention of the societal environment who wantbeacompetitive.

MESA+ affects intentions of the societal environmday proposing this
specific solution, and can sanction negatively édm¥ironment (can refuse doing
specific research) if the environment does notegre tries to affect and change this
solution. This indicates the exchange of commitnignthe researcher for money that
the EU agrees to invest in the proposed solutiarsifiwe sanction affecting the
situation of MESA+). The commitment is more geneglit is MESA+ who decides
what solution to produce and the environment agoeeshat the researcher proposes.
MESA+ offers to*bridge the gap from ‘knowledge production’ to ‘kntedge use’™
(positive sanction) affecting intentions of the istel environment (indicating an
exchange of influence by the researcher). This raggi also indicates that the
environment affects the intention of the researchie researcher has to comply with
the restriction of the environment and deliver abldelue that can be applied
otherwise the environment will not grant the projéootential negative sanction
affecting the intention of the researcher indiagi@m exchange of commitment by the
EV).

Research results will be disseminated via scienpifiblications as well as via
the web site, the popular scientific press, andmw#ed European companié® lay
the foundations of a European network of compaaied research institutes that
develop, fabricate or apply (scientific product at hant)(positive sanction affecting
the intentions of the societal environment indicatehange of influence by the
researcher)Furthermore, the environment requires tlaaty notice or publication by
the contractors about the project, including at@anference or seminar, must specify
that the project has received research funding froine Community’s Sixth
Framework Programmebtherwise the research project will not be fundeaténtial
negative sanction affecting the situation of theeegcher indicating use of power by
the EU). The researcher will be recognised as d@noawas he can use his research
results“the contractors shall use or cause to be usedkihewledge arising from the
project, which they own, in accordance with theiterests” (negative sanction that
can be used if the environment would not agreeectifig the environment's
intention). However;the contractors shall set out the terms of usaidetailed and
verifiable manner, notably in the plan for usingdasisseminating the knowledge, and
in accordance with the provisions of this contracid the Rules for Participation”
(potential negative sanction affecting the intemtod the researcher)

The next variable determining the added value umeatis strategic
interdependence. As expressed in the contract, fiothers share strategic resources
with each other. MESA+ sharésxperience, infrastructure and know-howhd“the
consortium partners possess between them the veidgerof skills and relevant
infrastructure” (positive sanction affecting the intentions of Hueietal environment)
whereas his environment shares financial resoujpesitive sanction affecting the
situation of the researcher). Another indicatorstfategic interdependence is the
acquisition of human resources by the researchesit{pe sanction affecting the
intention of the societal environment).

As we assume in the model, the researcher striegesnaximise his
organisational autonomy. The researcher if accdlmtip his societal environment,
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like in this case, has always to provide argumémtsis choices in setting research
goals and in a choice of research methods.

A deficiency in this method is that we cannot olssehe research interests of
the researcher and to what extend he has to frieBearch interests to research topics
proposed by the societal environment. This defmyewill be solved by expanding
this study to include interviews and scientific pcdtions analysis (publication
records will help to define research interests edearchers involved in analysed
research projects). As this is a large project iregg extra energy to create added
value we assume in this example that, the resealabies for a call for proposal that
will fit his research interests as close as possidence, he sets a research goal more
autonomously.

MESA+ in this relationship defines the methodoldiggt will be applied:the
overall methodology has the advantage of inheremtigimising the risk of project
failure” (positive sanction affecting the intention of thecigtal environment)The
EU sets some restrictions on the methodology insdrese that the researcher tries to
prevent a project failure (negative sanction; ititers). But after all, it is the
researcher who directs methodology and the dineaforesearch (potential negative
sanction potentially affecting the intentions oetkEU and indicating the use of
commitment by MESA+).

As mentioned, MESA+ is accountable to the EU asgtaequires reports on
the progress of the research otherwise the ressracelm lose his reputation and this
can change the organisational aspects of resegotential negative sanction
affecting the situation of the researcher and imtthg the use of power by the EU):
“the project co-ordinator MESA+ will organise an arat assessment meeting (...)
with all parties and the Commission’s represent&®y’, and“final versions will be
proved before the end of each year for the assegsmeiew by the European
Commission?”

The last, but not the least, function of stratgmisitioning is collaboration.
Activities that the partners perform focus on thgamisation and management of the
research. According to the contract, the researchanages and organises the
research activities (positive sanction affectinge tintentions of the societal
environment; and potentially a negative sanctiothé researcher refuses to conduct
this research thereby affecting the intentionshefdocietal environment). The project
coordinator is chosen by the researcher and nam#tkicontract (potential negative
sanction, as mentioned above, affecting the irdan)ibut the EU has to agree to this
coordinator (negative sanction potentially changding situation of the researcher).
The EU requires a specific project managementishstandard for all the applicants
(negative sanction potentially affecting the siiiatof MESA+). The researcher has
to establish an international collaboration befapplying for the resources. Project
proposals without other research partners are akdént into account by the EU
(potential negative sanction affecting the intemsiaf the researcher as well as his
situation). This somewhat limits the researchevisty for independence in research.

This presented analysis shows that the contracersoglmost all of the
intentions of both partners. Some of the intentians not included in the contract
indicating that the exchange of currencies hagemthed the equilibrium for each of
the variables (table3). This needs further expionain future research.
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researcher societal environment

added value - influence - power

- general commitment - money

- commitment - commitment
strategic - influence - money
interdependence
organisational | influence * power
autonomy - commitment - commitment
collaboration - influence - power

- commitment - influence

Tab.4The strategic positioning of the researcher asesgad in the exchange of currencies

The balance in exchange of currencies in this eohtis asymmetrical as
presented in table4. This means that this progmptiires from MESA+ extra effort to
create added value. The balance shows that thexresti®nger flow of influence and
commitment (general commitment for added value)M&SA+. The flow of power
and money is stronger for the EU. A flow of infleenin collaboration from and to
both partners indicates a relationship of two sirpartners and the engagement of the
EU in the organisation and management of this reegaoject.

As the model of strategic positioning is a contimiithe researcher can be
more a research entrepreneur in some aspectsapégitr positioning e.g. in added
value creation whereas in the other aspects e.gorganisational autonomy,
collaboration he can be less entrepreneurial.

As said, the modes of strategic positioning haveciic combinations as
results of the model of strategic positioning. Hevielaborated the functions of the
model it can be concluded that MESA+ has a positah high strategic
interdependence (observed stronger flow of infleebgy the researcher) and high
collaboration (observed flow of influence on botrtges), and a position of quite high
organisational autonomy (not as in the ideal typehe strategic relationship with the
EU. This combination is therefore close to the idembination indicating the mode3
of strategic positioning.

- AV=AV (C- +OA- +SI-) mode3

In this particular contract MESA+ is positionedgslily above mode3 (see
Figure 3) on the scheme of energy required fronrésearcher to create added value.
The energy required from the researcher is mucleddthan in mode2 but somewhat
higher than in mode3.

The exchange between MESA+ and the EU (STRP 01303)
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Fig.3 A particular strategic position of MESA+ i relation with the EU

A similar analysis was done for other contractdV@SA+. An example of a
strategic relationship with a company shows tharehis also an asymmetrical
balance of power, money and commitment for the @wpThe position of MESA+
is not very high in organisational autonomy andatmration. We can conclude that
this particular relationship is more mode2 than e®d

Outlook and conclusions

In this paper, the concept of strategic positioniagoeing applied to the
relationship between researcher and environmendedBan this concept, a new,
analytical model of this relationship of the reséar is developed. The model is built
on the assumption that the researcher has long-¢eais and in order to achieve
these goals he strategically positions himself dmsl research in his societal
environment. The second assumption is that he ledtab a relationship with this
environment, with the goal to create added valukerwpositioning, and such a
relationship is comparable to relationships astexgia alliances, joint ventures,
mergers and acquisitions. This model then resultslifferent modes of strategic
positioning. These modes depend on the researchgdtegic choices and on his
long-term strategic goals. The model is able td deth the researcher at different
levels of aggregation ranging from the individuasearcher to the research institute
or research at large.

With this model the modes well known from the ktiere, model — ivory
tower and mode2 — strategic research, and a neve3nethe researcher entrepreneur
can be measured. The research entrepreneur, asctdisom the other modes, is
highly autonomous and at the same time fully imgréd with his environment.

The model is able to measure the positions in asgéonal autonomy and
strategic interdependence that the researcher pnolkably is likely to accept given
his strategic goals. Therefore, it is able to measlie mode of strategic positioning
the researcher decides to establish, under thengsisun that the researcher behaves
like a rational actor and given ceteris paribusditbons.

These modes of strategic positioning are beingyaedl in terms of energy
that is required from the researcher to create chgtdie. The term “ground state” is
used here to analyse the creation of added vakierdyuires different degrees of
energy from the researcher for different modes.a@a of added value in
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collaboration with the societal environment regsiisdways more effort because the
environment wants to influence research with his awentions.

Energy differences have consequences for sciemiibducts. More curiosity
driven scientific products (reliable knowledge,defined by Ziman, [1991]) require
less energy to create and tend to be like in mo@&eientific products in mode2
require more energy to create. This is becauseade@ (more than in mode3) the
researcher is accountable to the societal enviratn driven by the intentions of
this environment in this way accepting restricti@msresearch. The mode2 scientific
products are mostly intended to be application afrisocially robust as defined
Novotny et al.,, [2000]). The mode3 researcher, asirfluences his societal
environment, accepts fewer restrictions from thegirenment and therefore fewer
intentions of this environment. The mode3 scienfioduct can be application driven
as well, if agreed.

Different research organisations and scientific dim® are characterised by
different distributions of modes of strategic pisitng, and are necessarily
commensurate with the added value intended by tbeganisations and domains.
For example, theoretical physics, mathematics awdmology will position
themselves more like the model researcher wherea®tathnology, applied
mathematics etc. more like the mode2 or mode3 relsea

The research entrepreneur is claimed to be the eansw the need, as
articulated by Gibbons, for a new social contragtween research and the societal
environment requiring research to “enter the agana participate fully in the
production of socially robust knowledge” [1999]. Paraphrase Gibbons [1999], the
research entrepreneur speaks to the societal anvénat and this environment not
only speaks back but also listens to the reseaashbe directs the environment.

The results from this preliminary study conducteédha MESA+ Institute for
Nanotechnology show that the researcher establishdss negotiations different
strategic positions in different relationships witifferent partners. The position
depends on the strategic long-term goals of theneer that make the researcher to
give up the governance of research and to accepinghstrategic resources. In its
relationship with the EU MESA+ positions itself reoas the research entrepreneur.
This is an example of a relationship of two strqgraytners who are strategically
interdependent on each other resulting in a joord gnd an exchange of resources to
attain this goal, and at the same time, the rebBearis autonomous enough to
influence the societal environment and the EU siselpresentative. This relationship
is typical mode3. In its relationship with a compaESA+ positions itself more as
the strategic researcher. MESA+ can thus be demenoh a partner such as a
company who wants the researcher to deliver aisalub a set of certain research
goals only. This relationship is a typical modefatienship.

The empirical findings confirm the feasibility ohd proposed analytical
model; the model is feasible as it is able to @@ditservables for the different modes
of strategic positioning of the researcher. Furttesearch focused on predicting the
performance of research tasks e.g. acquisition cxénsfic information by the
researcher as determined by strategic positionitigp@/reported in the future.

The researcher will in the long term strive to aeki a position of highest
possible organisational autonomy and lowest possgifategic interdependence.
Along the path to achieve this desired strateggitfmm, the researcher may encounter
the need to compromise on strategic positioningiiae2 or in mode3. Nevertheless,
at the end of the day mode2 and mode3 will onlynbermediate positions necessary
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to attain the desired model strategic positions Thithe position of the least energy
required for added value creation, the “groundestat
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