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The Field-tested and Grounded Technological Rule
as Product of Mode 2 M anagement Resear ch

Joan E. van Aken
Eindhoven Centre for Innovation Studies
Eindhoven University of Technology

The relevance problem in academic management research is an
old and thorny one. Recent discussions on this issue have
resulted in proposals to use more Mode 2 knowledge production
in our field. In these discussions the focus has been largely on the
process of research and less on the products produced by that
process. In this article the focus is on the so-called field-tested
and grounded technological rule as a product of Mode 2
research with the potential to help to remedy the relevance
problem. The nature of such technological rules is discussed as
well astheir actual usein management practice.

I ntroduction

A respectable objective for academic research is the development of knowledge for
knowledge sake (Huff, 2000). The key quality criterion for such knowledge is validity,
i.e. that it isdeemed valid by an informed audience — the relevant scientific community —
on the basis of the arguments and empirical proof given (Peirce, 1960). However, for
research at professional schools like Business Schools, one may want to add a second
criterion, viz. relevance. A significant part of the knowledge produced by research at
Business Schools should not only take the hurdle of academic rigour but also the one of
relevance (to use the double hurdles metaphor of Pettigrew, 2001). It should be relevant
for the world of management and business, as the mgjority of their students may expect
that they can use their Business School knowledge in their careers outside academia.

Y et, that relevance of academic research productsin the field of Organisation and
Management is problematic. And it isafairly old problem. Already in 1978 Susman and
Evered remark “Thereisacrisisin the field of organisational science. The principal
symptom of this crisisisthat as our research methods and techniques have become more
sophisticated, they have also become increasing less useful for solving the practical
problems that members of organisations face” (Susman and Evered, 1978, p.582). In
1982 as well asin 1983 the Administrative Science Quarterly devoted Specia Issueson
this problem. Several presidents of the American Academy of Management addressed the



issue, including Hambrick, who bemoaned the very limited role of academic research in
most major debates on business and management (Hambrick, 1994).

Recently the relevance problem has received again more attention. The Academy of
Management Journal published a Special Issue on collaborative research, prompted by
this problem (Rynes, Bartunek and Daft, 2001). And in the UK, the British Academy of
Management and this Journal play amajor role in drawing attention to the relevance gap,
starting with Tranfield and Starkey (1998), followed by the Starkey-Madan Report (an
abridged version of that report is given in Starkey and Madan, 2001a) and subsequently
by a Special Issue of this Journal (Hodgekinson, 2001). In the UK this debate is strongly
inspired by the semina work of Gibbons et al. (1994) on the distinction between Mode 1
knowledge production, purely academic and mono-disciplinary, and Mode 2 knowledge
production, multidisciplinary and aimed at solving complex and relevant field problems.

However, aswill be discussed below in some more detail, these discussions on
collaborative research and Mode 2 Knowledge production tend to focus on the research
process and less on the nature of the knowledge produced by that process. One may
expect that the intense interactions between researchers and practitionersin collaborative
or Mode 2 research will enhance the relevance of the resulting research products.
Nevertheless it seems also to be worthwhile to give a hard look at the products from such
research processes. The present article intends to contribute to the Mode 2 discussion by
discussing a possible research product from collaborative or Mode 2 research, viz. the
“field-tested and grounded technological rule’ . This approach has been inspired by what
can be called the “design sciences’ (like Medicine and Engineering), so this background
will be discussed as well. The technological ruleisachunk of solution-focused
knowledge, intended to be used in an instrumental way, as opposed to descriptive
knowledge, which usually will be used in a more conceptual way, i.e. for general
enlightenment of the issue at hand. Instrumental use of knowledge, however, is often
seen as problematic. Therefore also the use of the technical rule in an instrumental way
will be discussed: in actual management practice the rule is not to be applied as an
instruction, spelling out a certain course of action, but rather as a*“design exemplar”, a
well-tested and documented starting point to design one's own context-specific
intervention or system.

Improving therelevance of the products of academic management resear ch

There is along-standing debate on the relevance of academic research productsin the
field of Organisation and Management. As remarked above, aleading academic journal,
Administration Science Quarterly, devoted specia issueson it in 1982 and in 1983.
Beyer and Trice remarked in the first one, “Recently (...) scholars have expressed concern
about why organisational research is not more widely used (Beyer and Trice, 1982,
p.591). Thomas and Tymon (1982) cite an impressive list of criticisms with respect to the
relevance of academic organisational research, while, according to a survey at that time,
academics considered only some 20% of well-established academic organisational
theories as having a better than questionable usefulness (Miner, 1984). In launching their
new academic journal, Organization Science, Daft and Lewin also expressed concern
about the relevance of received academic organisationa theories (Daft and Lewin, 1990).



Hambrick (1994) in his Presidential Address to the Academy showed grave concern with
the external relevance of the field. In 2001 the Academy of Management Jour nal
published a special issue on the interaction between academics and practitioners, also
prompted by the problem of external relevance (Rynes, et al., 2001). And, as mentioned,
in the same year the British Journal of Management published a Special Issue on the
relevance gap in academic management research and on the ways to bridge this gap
(Hodgkinson, 2001).

Among the possible approaches to improve the use of the products from academic
management research one can mention three. The first one isto improve the
communication on these products with practitioners, based on the idea that they are valid
and relevant, but that they are not well presented to the world of business and
management. Thisis the solution Hambrick (1994) proposes and which still gets —rightly
so — much attention, see e.g. Wilmott (1994) and Kelemen and Bansal (2002).

A second approach that gets much attention nowadays, isto look at the process
producing these research products, and, more particularly, to intensify during that process
the researcher-practitioner interaction in order that the researcher gets a better
understanding of field-problems, of their possible solutions, of the needs of practitioners
and of the intricacies of effective communication with practitioners. Thisisthe casein
the already mentioned collaborative or Mode 2 research. Of course, in our field thisis not
really new, as researcher-practitioner collaboration has already been practised in various
forms under the umbrellalabel of Action Research (see e.g. Clark, 1972; Argyris, Putnam
and McLain Smith, 1985; Eden and Huxham, 1996; Reason and Bradbury, 2001).

Both better communication and research-practitioner collaboration may well contribute to
an improvement of the use of academic research products in management. Still, athird
approach can be to give ahard look at the nature of these products themselves. Gibbons
et al. (1994) don't give much attention to thisissue, as can also be seen in the analysis of
Mode 2 management research by MacL ean, Maclntosh and Grant (2002) and by
Kelemen and Bansal (2002). The emphasis Gibbons et al. put on the contextual nature of
the knowledge produced, suggests that their main ambition is knowledge production in
the context of their immediate application, rather than the production of knowledge that
may be transferred to other contexts. The same applies to a significant segment of the
Action Research approaches, see e.g. Reason and Bradbury (2001). However, on this
issue | will follow Eden and Huxham (1996), who contend that, in order to label a certain
collaborative problem-solving activity as research, it should produce knowledge that can
be transferred to contexts, other than the one in which it has been produced.

In the present article this third approach to the improvement of the relevance of
research products in Management will be taken by looking at the nature of these
products.

The nature of the products of academic management resear ch

Knowledge produced by academic management research can be of adescriptive or a
prescriptive nature. In the first case a given organisational phenomenon is described and



possibly explained in terms of some independent variables. Generally such knowledgeis
problem-focused. Prescriptive knowledge, on the other hand, is rather solution-focused
and describes some course of action to deal with a certain organisational problem.

The classics of our field like Taylor, Fayol and Barnard did not shrink from
prescription, but the subsequent scientisation of our field has greatly diminished its
academic respectability. Many researchers feel that the mission of all academic research
islimited to understanding, i.e. its mission is to describe, explain and possibly predict
(seee.g. Nagel, 1979, and Emory, 1985); developing prescriptive knowledge is seen as
rather un-academic. Prescriptive literature still abounds, but now mainly in the form of
“management literature”, dubbed “Heathrow literature” by Burrell (1989) or “Literature
on Principles’ (of management) by Whitley (1988). This type of literature generaly is
weak in justification and tends to oversell its contribution to problem-solving. It iswidely
sold, but — understandably so — abhorred by academics.

Research products can be used in a conceptual or in a more instrumental way (Pelz,
1978). In thefirst case they give ageneral enlightenment of the issue at hand: knowledge
for understanding. In the second case they are used in a more specific and direct way in
problem solving or decision making: knowledge for action. Descriptive knowledge will
largely be used by practitioners in a conceptual way. The thesis of this article is that the
relevance of the products of academic management research may be improved if they
would also include prescriptive, or solution-focused knowledge to be used in amore
instrumental way. In the following the term “prescriptive” will be avoided, because of its
connotations with the medical doctor, prescribing a certain medicine to hisher layman
patient, who has in principle no other choice than to obey the prescription. For similar
reasons al so the term “normative’ will be avoided. Rather the term “sol ution-focused”
will be used, morein line with the nature of the researcher-practitioner relationship and
with the idea of using solution-focused knowledge as design exemplars rather than as
instructions.

In order to get more insight in the nature of such research products we may turn to
disciplines like Medicine and Engineering, for which the production of solution-focused,
instrumental knowledge is a natural objective of academic research. Aswill be explained,
such disciplines may be called “design sciences’.

Resear ch objectivesin the design sciences

One can make a distinction between “explanatory sciences’, like Physics, Biology,
Economics and Sociology, and “design sciences’, like Medicine and Engineering (Van
Aken, 1994; forthcoming). The core mission of an explanatory scienceisto develop valid
knowledge to understand the natural or social world, or — more specific — to describe,
explain and possibly predict. The core mission of a design science, on the other hand, isto
develop knowledge which can be used to design solutions to problemsin thefield in
guestion. Understanding the nature and causes of problems can be a great help in designing
solutions. However, a design science does not limit itself to understanding, but also
develops knowledge on the advantages and disadvantages of alternative solutions.



This distinction between explanatory and design sciencesis, of course, similar to the one
between the so-called “basic” and “applied” sciences. However, | prefer to avoid these
terms as they suggest that sciences as M edicine and Engineering just apply the results of the
true “basic” sciences, thus negating the extensive and significant scientific knowledge that
those sciences devel oped themselves. The term “design science” is chosen to underline the
orientation on knowledge-for-design (of solutions for real world problems), and not on
action itself and the skills necessary for adequate action, which is the domain of
practitioners.

Research in the Explanatory Sciences

In the explanatory sciences academic research can be seen as a quest for truth. It is
description-oriented and it aims at shared understanding. The typical research product isthe
causal model, with the laws of nature of Physics as the exampleto follow. If such laws are
beyond reach, asin most issuesin the socia sciences, the aim isto reach at least shared
understanding of causal patterns, shared between the researcher and an informed audience
(Peirce, 1960). The studentsin these disciplines are trained to be researchersin order to be
able to contribute to the collective understanding of their field.

Research in the Design Sciences

In the design sciences academic research objectives have a more pragmatic nature.
Research in these disciplines can be seen as a quest for understanding and improving
human performance. It is solution-focused, using the results of description-oriented
research from supporting (explanatory) disciplines as well as from own efforts, but the
ultimate objective of academic research in these disciplinesisto produce knowledge that
can instrumentally be used in designing solutions to problems. Their students are trained in
Professional Schools to be professionals, able to use the general knowledge of their
discipline to design specific solutions for specific problems. The training of researchersis
largely seen as a by-product and the professionals are supposed to contribute to their
disciplines by reflecting on their cases and publishing their insights to be used in handling
similar cases. Many academic researchersin these fields started their careers as
professionals.

The typical research product in a design science is not the causal model, but the
technological rule (Bunge, 1967).

Field-tested and grounded technological rules

A technological ruleis defined by Bunge (1967, p.132) as “an instruction to perform a
finite number of actsin agiven order and with agiven aim”. | use this powerful concept in
asomewhat more general way. A technological rule, then, is“a chunk of general
knowledge linking an intervention or artefact with an expected outcome or performancein
a certain field of application” . “General” in this definition meansthat it is not a specific
solution for a specific situation, but a general solution for atype of problem. (On the other
hand a technological rule is amid-range theory, its validity being limited to a certain



application domain). If the ruleis“field-tested”, this means that it is tested in its intended
field of application, and if it is*grounded”, this meansthat it is known why the intervention
or artefact gives the desired performance.

A technological rule followsthe logic of “if you want to achieve Y in situation Z, then
perform action X”. That action can be an act, a sequence of acts, but also the design and
implementation of some process or system. There are algorithmic rules which can be used
asinstructions, which have typically a quantitative format and whose effects can be
conclusively proven on the basis of observations through deterministic or statistical
generalisation. But there are also rules with a more heuristic nature, which can be described
as“if you want to achieve Y in situation Z, then perform something like action X”. A
heuristic rule has a more abstract nature and is to be used by the practitioner as adesign
exemplar, atested and well-documented general solution serving as basis for the design a
specific variant of it for application to a specific case. It has typically a qualitative format.

An example of an algorithmic technological ruleis: in order to cure disorder Y in adult
males, you follow atreatment consisting of taking 0.3 milligram of medicine X during 14
days. An example of a heuristic ruleis: in order to cure disorder Y in adult males, you
follow for some weeks a course of treatment of rest, some exercise and alow fat diet. Using
this heuristic rule implies that you still have to design your specific course of action. The
more indeterminate nature of the heuristic rule makes it impossible to prove its effects
conclusively, but it can be tested in context which can produce sufficient supporting
evidence.

Technological rules don’t have to be formulated in the format given above; that format
isonly given to describe the intervention-outcome logic of atechnological rule. For
instance, in mechanical engineering a set of drawings of a certain transmission system with
adescription of its application domain and its advantages and disadvantages can be seen as
atechnological rule: use this system if you want to achieve in that application those
advantages. In this article the term “technological rule’ is used to designate the knowledge
one may use to design an intervention (or series of interventions or artefact) to producein a
given setting a certain desired outcome.

Finally one may remark that the application of atechnological rule presumes
competence on the part of the practitioner: in Medicine and Engineering technological rules
are not developed for laymen, but for competent professionals.

Breakthrough by Testing and Grounding

Mankind has along tradition in developing technological rules. Early man developed rules
to produce artefacts like bow and arrow, and more advanced societies devel oped rules for
e.g building the complex irrigation systems along the Tigris and Euphrates and the medical
insights of Hippocrates.

Over the centuries Engineering and Medicine made significant progress, but their real
break-through came through their scientisation after the Enlightenment. This transformed
those fields from practice-based crafts into research-based disciplines. They used the
research methods and products of the natural sciencesto develop —in terms of Bunge's
(1967) philosophy of science — field-tested and grounded technological rules. Their rules
were tested, using the methods of the natural sciences and grounded on the laws of nature
and other insights produced by those sciences. It is, for instance, possible to design a



successful aeroplane by trial and error, like the brothers Wright proved, but the design of
further improvements is much more effective and faster if that can be grounded on the
research results from fields like aerodynamics and material knowledge. At first the actual
development of technological rulesin these design sciences was done predominantly by
professionals, but later on increasingly also by academic researchers (to which one may add
that academic recognition for the design sciences took quite some time and struggle, see
e.g. Noble, 1977, for the example of Engineering in the US).

Medicine deals predominantly with improvement problems, i.e. with designing
treatments to improve the well-being of patients, and Engineering predominantly with
construction problems, i.e. with designing artefacts to certain specifications. | will now turn
to Management, which deals with both types of problems.

Field tested and grounded technological rulesin Management

A technological rule can be seen as a general solution to atype of field-problem. A genera
solution in the form of a certain intervention, or series of interventions, or a management
system, to be used if one wantsto achieve in a given setting certain desired results. For
example, to increase customer satisfaction, use account management if you have alimited
number of large and important customers, each with avariety of needs. Or, to decrease the
throughput time of new product development, use concurrent engineering. Or, to achieve
close co-operation between the partners of a strategic alliance, invest time and effort during
the first phases of the alliance in building sound social relations and trust among the key
playersin the partner organisations. Technological rulesin Management can be related with
improvement problems, like adesired increase in sales or adesired reduction of costs, as
well as with construction problems, like the design and implementation of a new
organisation structure or management system.

Such rules are typically developed through multiple case studies (see Eisenhardt, 1989
and 1991, and Parkhe, 1993, on the power of the multiple case study, and Brown and
Eisenhardt, 1997, for a good example of a multiple case-study). There are two types of
multiple case study. In the developing multiple case study a series of problems of a certain
typeis solved in collaboration between the researcher(s) and the local people (in akind of
Action Research, see e.g. Eden and Huxham, 1996). In the extracting multiple case study
best practicesin solving problems of a certain type are analysed. After theinitial series of
cases technological rules are developed by reflection and induction and subsequently tested
and further refined through still other cases (Van Aken, forthcoming). The multiple case
study operates as alearning system: step by step one learns how to produce certain desired
outcomes. Learning to deal with a certain type of management problems can further be
enhanced by not only using a single multiple case-study but several studies and by using
systematic review in drawing conclusions from them (see e.g. Pettigrew, 2001, and Pawson,
2002, on the idea of systematic review).

Technological rules can also be developed on the basis of large scale quantitative
studies, like the rule that one should use related, rather than unrelated diversification in
designing and implementing growth strategies (Rumelt, 1972). But also in this instance it
would be very interesting to do case-studies and to make cross-case analyses to get a real
understanding what goes wrong and why, if one triesto set up unrelated diversification and,



furthermore, to get more general understanding of the indications and contra-indications for
diversification (see e.g. Bettis, 1981).

Justification through Field-Testing

A key element of atechnological rule resulting from academic research isjustification. This
is obtained through testing the rule in its intended context. At first during the above-
described development of the rule by the researchers themselves through a series of cases
and subsequently by third parties to get more objective evidence. Third party-testing
counteracts the “unrecognized defenses’ of the researchers (Argyris, 1996), which may
blind them for flaws or limitations of their rules. Thisideais borrowed from software
development, where third-party testing is called beta-testing - see e.g. Dolan and Matthews
(1993) - and testing by the software devel opers themselves al pha-testing. Such beta-testing
can be seen as akind of replication research (see e.g. Tsang and Kwan, 1999), but its
design-orientation makes that it has more in common with evaluation research of social
programmes (see e.g. Guba and Lincoln, 1989, and especially Pawson and Tilley, 1997).
The alpha- and beta-testing of technological rules can give further insight in the intended
aswell as the unintended consequences of their application, in their indications and contra-
indications, and in the scope of their possible application, their application domain. For
algorithmic rules testing can lead to conclusive proof, or at least to conclusive internal
validity. The more indeterminate nature of heuristic rules—and in Management
technological ruleswill often be heuristic - makes such proof impossible, but alpha- and
beta-testing can lead to “theoretically saturated” supporting evidence (Eisenhardt, 1989).

Grounding on generative mechanisms

Without grounding the use of technological rules degenerates to mere instrumentalism, i.e.
to aworking with theoretically ungrounded rules of the thumb (Archer, 1995, p 153). In
Engineering and in Medicine grounding of technological rules can be done with the laws of
nature and other insights from the natural sciences. In Management grounding can be done
with insights from the social sciences. Normally, these are not given in the form of laws.
Here one can use the concept of generative mechanisms, a concept taken from Pawson and
Tilley (1997). They developed this concept in their evaluation research of socia
programmes, like educational programmes and rehabilitation programmes.

Pawson and Tilley use as starting point what they call the basic realist formula
mechanism + context = outcome. Any socia programme can be seen as a coherent set of
interventions, applied in some context by some body of actorsin order to produce certain
desired outcomes. The generative mechanism is the answer on the question “why does this
intervention produce (in that context) that outcome?’ Pawson and Tilley discuss the
example of a programme to improve the safety of a car park. The proposed measures
include the closing of the car park for non-parking public and the introduction of close-
circuit TV-camera s. The generative mechanism, then, for the first measure isthat it will
become more difficult for potential wrongdoers to enter the car park, while for the second
one the possible generative mechanismsinclude that it will deter potential wrongdoers
because they will believe that this will increase the chance that they will be apprehended.
Insight in the generative mechanisms can help to design improved interventions. In the case



of the closed circuit TV-camera'sit isimportant that the camera’s are very visible and that
there are conspicuous signsin the car park, drawing attention their presence. Evaluation
research is subsequently used to verify the putative generative mechanisms and to supply
insight on possible additional mechanisms.

The generative mechanisms can have a “ structure-” or an “agency-nature’. The
mechanisms produced by the controlled entrance measure given above, is an example of a
“structure-mechanism”, a“ structure” external to the target group constraining or directing
its behaviour. The mechanisms produced by the closed-circuit TV-camera s measureis
rather an “agency-mechanism”, relying on influencing certain intentional behaviour of the
target group.

Grounding technological rulesin Management

Likewise one can ground technological rulesin Management on the generative mechanisms
that will produce the desired outcomes. Again these mechanisms are the answersto the
guestion: “Why will thisintervention produce in that context that outcome?”. This “why-
guestion”, of course, strongly resembles the key-question in description-oriented research,
leading to some kind of causal model. One difference is the nature of the independent
variable. In description-oriented research this often is a characteristic that is already present
in the organisation, while in solution-focused research it is a carefully designed
intervention, which, furthermore, may be redesigned on the basis of Iessons learnt from
testing and grounding (then to be tested again). In description-oriented research the
dependent variable is often some operationalisation of overall organisational effectiveness
(which is notoriously different to explain in terms of alimited number of independent
variables, see e.g. Lewin and Milton, 1986 and March and Sutton, 1997). In solution-
focused research the dependent variableis rather related to some more operational
objectives, like an increase in brand recognition or areduction of overal inventory.
Like in evaluation research on social programmes, discussed above, in the field of
Management the answers on the “why-question” may be given both in terms of “structure’
generative mechanisms and in “agency” generative mechanisms. An example of the use of
a“structure-mechanism” as generative mechanism is Goldratt’ s Theory-of-Constraints
(Goldratt and Cox, 1986). The rule isthat in managing afactory one should focus on
optimising the use of the constraining capacity group. The generative mechanism isthat it
isthis group that determines the output of the factory as awhole. An example of the use of
an “agency-mechanism” can be found in Tichy’s TPC-model (Tichy, 1983). Oneruleisthat
if agiven strategic change hurts the real interests of a certain subgroup, one should use
political interventions rather than technical or cultural ones. The generative mechanismis
that technical, i.e. content-oriented interventions will demonstrate even more clearly to that
group that their interests will be hurt, which will not help to overcome their resistance to the
change, that cultural interventions, i.e. inviting participation, will give them the opportunity
to organise coalitions against the change, while political, i.e. power interventions can be
accepted as being the duty of top management to act in the interests of the organisation asa
whole.

Testing a rule can provide both driving and blocking generative mechanisms. Cases
were the rule works less well can be at |east as interesting as successful ones, as they give
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insight in those blocking mechanisms or in limitations of the application domain of the
rule.

Thetechnological rule as design exemplar

The technological rule in management is meant to be used in an instrumental way. Itis
often assumed - explicitly or only implicitly - that instrumental use of knowledge means
that it isto be used as akind of instruction, spelling out how to act in a given situation to
achieve a certain objective. As effective management action is strongly context
dependent, the use of research products as instructions is regarded as problematic by
many, because it involves the transfer of knowledge from the context in which it has been
produced to another context, the context of application. The instruction cannot possibly
take into account all the intricacies of the specific local context.

However, the use of technological rules in management as instructionsisrare. It may
be to some extent the case in the use of algorithmic rules, like in inventory control
possibly the use of some reordering rule (reorder stock level plus reorder quantity). But
most technical rulesin management will be of a heuristic nature and such rules are to be
used as design exemplars. Theruleis awell-tested and well-documented solution to
some type of management problem and the practitioner designs his/her own specific
variant of that solution for his’her specific situation (see e.g. Fowler, 1996, for the use of
variant design in another discipline, i.e. Engineering). Like in the application of heuristic
rulesin Medicine and Engineering, variant design presumes competence on the part of
the practitioner. In such problem solving the practitioner has to use this competence,
his/her experience and creativity and a deep understanding of the local context to design
his/her specific solution to the problem on the basis of the technological rule. This
trandlation from the general to the specific necessitates a thorough understanding of the
rule and of the mechanisms driving or blocking its effects and hence it needs thick
descriptions (Geertz, 1973) and the rich evidence from testing it under various
circumstances.

The transfer of knowledge incorporated in an algorithmic technological rule can
follow alinear view of knowledge transfer. The instrumental use of heuristic
technological rules as design exemplars, however, rather follows a constructionist view
of knowledge transfer (see e.g. Gergen, 1982, and Gibson, 1999). Knowledgeis
produced by the practitioner in the context of his/her problem solving, but in doing so
he/she does not start as a tabula rasa but uses prior knowledge, which is produced in
solving similar problems in similar contexts. In that view management research products
areto be used to inform the self-design (Mohrman, Gibson and Mohrman, 2001) by the
practitioner.

Description-oriented resear ch compared to solution-focused resear ch
More emphasis on solution-focused research, as discussed above, does not mean that the

results from classical description-oriented research have no relevance. On the contrary,
such results may be used for devel oping hypotheses on generative mechanisms producing
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desired outcomes. For instance, motivation theory can be a great help in understanding
the above-discussed “ agency-mechanisms’.
Furthermore, description-oriented research results often can be reformulated in terms
of technological rules, like
- if you want to realise alarge-scale, complex strategic change, use a process of
logical incrementalism (Quinn, 1980)
- if you want effective realisation of the outcomes of strategic decision-making,
promote perceived procedural fairness (Korsgaard, Schweiger and Sapienza,
1995) and active participation of middle management (Woolridge and Floyd,
1990)
- if you want to manage the activities within the operational core of a professional
organisation, use standardisation of skills rather than direct supervision
(Mintzberg, 1979).

Compared to sound design-oriented research, however, amagjor differenceistesting. In
descriptive academic articles possible “rules’ are often formulated as managerial
implicationsin their last pages and these are not tested as such by the authors and even less
so by third parties, the above-discussed beta-testing. Another differenceis that testing and
grounding can make the rules much more sophisticated. It is one thing to suggest that active
participation of middle management in strategic decision-making is important (Woolridge
and Floyd, 1990), but quite another to set up an effective participation programme and that
isnot just an issue of filling in some practicalities. For design-oriented management
research this means among other things the devel opment of alternative designs for the set-
up and main elements of such participation programmes and in particular an analysis of the
generative mechanisms that make those programmes effective. It is especially theinsight in
those generative mechanisms that makes it possible for the user of the rule to design a
specific variant of the general technological rule for a specific situation.

Still another differenceis that design-oriented research is solution-focused, aiming at
developing and testing solutions, while description-oriented research usually is rather
problem-focused, aiming at understanding the problem and detecting its causes. As said,
understanding can be a great help in developing solutions but full understanding is not
always necessary. Traditional Chinese medicine developed, for instance, powerful drugs for
many diseases without knowing their causes and man was able to design and fly an
aeroplane, before the laws of aerodynamics were formulated. And — more importantly —
understanding a problem is usually only halfway in solving it. Understanding the sources of
resistance to certain organisational changes, still leaves undone the task of developing
sound change programmes. Understanding the changes on certain markets still leaves
undone the task of devel oping successful strategies.

Furthermore, in description-oriented research the analysis may be partial. One can limit
descriptive research to a specific aspect or component of a complex system. In solution-
focused research the testing of aruleisin principle holistic: it is tested in context and both
known and unknown factors contribute to its effects. Which also means that even with solid
grounding there will always be factors present which remain wholly or partially unknown.
Or, in other words, even grounded technological rules usually retain to some extent a black
box character.
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Finally one may remark that in Management some technological rules have already been
developed. An early example is the work of Halman on the development of arisk
management system in New Product Development. He first developed aversion in a series
of developing case-studies and had that version subsequently beta-tested and further
developed under his supervision by students in various settings. Thiswork has been
published in his doctoral thesis (Halman, 1994) and subsequent work in Keizer, Halman
and Song (2002).

Discussion

The instrumental use of technological rules in management may raise a number of issues,
two of which will be discussed briefly here, viz. the limitations of human agency and the
political implications of improving management effectiveness.

Academicsin the socia sciences give much attention to the limitations of human
agency in the context of socia structure (Giddens, 1984; Archer, 1995), but in
Management the general public, (top)managers themselves and academic authors of
textbooks on management tend to strongly overrate the potential of managerial agency.
Almost all textbooks use — in most cases only implicitly- a design approach, giving the
message “ use this theory to design your interventions and you will be successful”,
illustrating this message by many examples of (top) managers, who in hindsight proved
to be successful. Everyone knows that there may be some *implementation-problems”,
but if amanager is unsuccessful he/she must have picked the wrong theory or is not a
good manager in the first place. Alfa- and beta-testing of technological rules will show
both the potential and the limitations of human agency. Even with a solid grounding of
the rule, itsworking will not be fully understood and in any case there are many factors
influencing the outcome of an intervention, which are beyond the control of the manager.
So testing of technological ruleswill also give insight in the distinction between a good
decision (based on state-of-the-art management knowledge and all available local
knowledge), and a successful one, a decision through which relevant objectives have been
realised. On the average good decisions should prove to be more successful than bad ones
and technological rules should help managers to make more often good decisions.
However good decisions will not always be successful.

The second issue is connected with the fact that virtually every human action has
political implications, i.e. the material or immateria interests of some are promoted and
possibly those of some others are harmed. Critical management writers (see e.g. Grey and
Mitev, 1995, and Alvesson and Deetz, 2001) give much attention to the fact that
organisations have multiple stakeholders and that it may not be the mission of academic
management research to promote the interests of only one group of stakeholders, i.e.
managers. The aim of this article isto advocate the development of technological rulesin
management with the idea that their use will lead to more effective management action
and hence to more successful organisations. The underlying rationale is that managers
and managed (and other organisational stakeholders) do not play a zero-sum game, in that
the interests of managers are contrary to those of the managed, but that the success of an
organisation isin principle in the interest of all stakeholders, even if some get alarger
part of the pie than others: in a successful organisation the pieislarger. Thisis not aplea
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to close ones eyes for e.g. the gross misuse of organisational power by some topmanagers
for personal gain, as we have recently seen. However, the solution of that problem falls
outside the scope of an article, intending to help organisations to become more
successful.

Conclusion

In order to improve the use of products from academic research in Management more
researcher-practitioner communication has been advocated (see e.g. Hambrick, 1994;
Kelemen and Bansal, 2002), as well as researcher-practitioner partnerships in research
(see e.g. Rynes, Bartunek and Daft, 2001, and Starkey and Madan, 2001b). This article
supports this plea and would like to add that one should also ook at the nature of the
products produced by academic research in Management. The field should aim to
develop, next to descriptive knowledge, also solution-oriented knowledge. The field-
tested and grounded technological rule is an example of such aresearch product. It is
solution-focused, based on intervention-outcome logic and meant to be used in an
instrumental way and has as such the potential to be relevant for practitioners.
Description-oriented research will remain relevant to understand management problems
and to provide insights for the grounding of technological rules, but it should be
complemented with solution-oriented research, producing research products for
instrumental use by practitioners.
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