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1. Introduction

The operations management (OM) community is widely regar-

ded as a problem-solving discipline, seeking to create knowledge

by interacting with the real world (McCutcheon and Meredith,

1993; Lewis, 1998). OM scholars have consistently echoed this

sentiment and urged researchers to develop valid and relevant

knowledge that can directly or indirectly support managers'

problem-solving efforts (Tang, 2015; Boyer and Swink, 2008). Van

Mieghem (2013) calls for OM research to increase its relevancy

dimensions and urges scholars to move away from the quintes-

sential “ivory tower” syndrome.

1.1. DSR as a research strategy for OM

The new Design Science department at the Journal of Operations

Management intends to contribute to this objective by publishing

original, high-quality and practice-based OM articles using a design

science research (DSR) strategy. Inspired by Herbert Simon (1996),

DSR is conceptualized as a research strategy, aimed at knowledge

that can be used in an instrumental1 way to design and implement

actions, processes or systems to achieve desired outcomes in

practice. DSR is driven by field problems or opportunities; instru-

mental knowledge is developed by deep engagement with these

real-life OM problems or opportunities.

DSR's core research products are well-tested, well-understood

and well-documented innovative generic designs, dealing with

authentic field problems or opportunities. DSR posits that such

generic designs have significant practical relevance. In the OM

context, they can take a variety of forms, from a highly responsive

scheduling system to account for strong demand variations to an

approach to manage power conflicts in a supply chain or a model

for patient-centered hospital care delivery.

The assessment criteria for Design Science department sub-

missions will be discussed in detail later in this essay. Key criteria,

however, cover questions of validity and relevance: (1) How strong

is the evidence that the design will produce the desired results (i.e.

pragmatic validity)?; and (2) In what way does the design make a

valuable contribution to addressing a significant field problem or
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1 The concept of instrumental knowledge use draws on Pelz (1978): it is use of
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exploiting a promising opportunity (i.e. practical relevance)?

DSR can be unfamiliar territory for social science researchers,

less so those with a background in practice. For them, DSR presents

a natural approach: analyze the problem, design a solution and

develop it further in cycles of testing and redesign. DSR, moreover,

is widely used in other academic disciplines. As defined above, it is

the main research strategy in engineering and medicine and is

gaining ground in areas such as information systems (see e.g.

Hevner et al., 2004).

1.2. DSR can be regarded as an engineering approach to OM

DSR in operations management can be regarded as a conscien-

tious transfer of the strategy used in engineering research, taking

into account the fundamental differences between designing and

building a material artifact and designing and realizing a socio-

technical system.

Generally OM-systems are socio-technical systems, having both

technical and social components. Those with minimal social com-

ponents (e.g. a fully automated assembly line) largely can be treated

as technical systems with a smooth engineering-OM DSR transfer.

Other OM systems such as professional services, however, may be

almost entirely social systems. The engineering-OM transfer here

involves specific and important issues, including establishing the

pragmatic validity of designs, generalizing the design, and exam-

ining the (social) mechanisms producing system performance.

Most OM systems lie between these two, thus a key OM research

issue for DSR is dealing with the social components. A key objective

of this essay is discussing ways to do so.

1.3. Essay structure

The remainder of this essay flows as follows. In Section 2, we

discuss the differences between DSR and explanatory research in

terms of research paradigms. In Section 3, we illustrate basic DSR

ideas using two OM examples we also will discuss later: the first is

predominantly composed of technical components (an assembly

line manufacturing setting) and the second predominantly

composed of social components (in a hospital health-care delivery

setting). In Section 4, we detail DSR's core research product, the

generic design, together with the design proposition, which gives

information on where and how the generic design is to be used in

practice. In Section 5, we discuss the impact of human agency on the

design, realization and performance of OM systems and experiential

learning as a strategy to deal with it. Establishing the pragmatic

validity of generic designs is discussed in Section 6, the general-

ization issue in Section 7. In Section 8, we discuss operational issues

when conducting DSR, followed by a look in Section 9 at the ‘DSR-

add-on’, the use of a design science approach as an addition to a

largely explanatory research project. We conclude the essay with a

discussion on the required documentation of the design and how it

has been tested along with the criteria on which Design Science

department submissions will be assessed.

2. Research paradigms: DSR and explanatory research

2.1. Two paradigms compared

Most management sciences research, including OM research, is

based on the paradigm of explanatory research, the iconic example

of which is physics. When using this paradigm, the mission of

research is to describe and explain the present (or past) from the

perspective of a detached observer. Research according to this

approach is a quest for understanding what is, the causal model

being the iconic research product. This type of research tends to be

a ‘science of the average’ focusing on average relations between

causes and outcomes and its outcomes are justified on the basis of

descriptive and explanatory validity.

DSR, on the other hand, focuses on improving the present. The

main stream research strategies of engineering and medicine are

the iconic examples of the DSR strategy. DSR takes the perspective

of involved actors seeking to improvematterse a doctor needing to

deal with a certain medical disorder or an engineer designing a

bridge (see van Aken, 2004 on the paradigms issue).

As said, the core research product of DSR is a generic design. The

justification of a generic design is based on pragmatic validity, or

whether its implementation produces desired outcomes. For

instance, does a drug proposed for a disorder lead to the desired

recovery, or does an OM system produce the desired performance

in practice? Ultimately, DSR is a science of the average (e.g. by

developing a certain type of bridge) as well as a science of the

particular, giving knowledge on how to deal with specific contex-

tual issues (such as in designing an instantiation of a bridge over a

river with unstable shores). See Section 7 to explore this topic

further.

While based on different research strategies, explanatory and

DSR are not to be regarded as opposites, rather as complements.

DSR projects, in fact, consist of two components, respectively

descriptive/explanatory and design/testing. The first provides a

solid foundation for the second by cultivating a deep understanding

of the field problem for which the second component produces

improvement-oriented knowledge.

2.2. The logic of justification in DSR

In explanatory research on the present (or past), justification is

about truth, moving from question to answer using logical deduc-

tion: this is the research question, this is the research design, and its

execution produced these answers. The explanatory validity of

these answers is to be proven on the basis of the way outcomes

have been obtained.

Logical deduction is possible, when dealing with what is, an

attribute of explanatory research. Design-oriented research, how-

ever, makes a creative jump to what can be. A design, therefore,

cannot logically be deduced from the problem it is to solve, nor

from extant theory or from problem solution specifications.

The justification of a generic design concerns not truth but

effectiveness. Justification in DSR goes from answer to question:

this is our design (an answer to a design problem), this is how we

have tested it in various contexts, and this is how the design solves

the problem or satisfies given specifications. The validity of a

generic design is, unlike an explanation, not justified on the basis of

how it has been made but by proving that it “works.”

2.3. Research strategies sharing characteristics with DSR

There are other well-known research strategies, used in OM-

research, that share several characteristics with DSR for the social

domain. One of them is Action Research (see e.g. Eden and Huxham,

1996; Reason and Bradbury, 2001; Nair et al., 2011; Netland et al.,

2015). We must, however, note important differences, mainly that

most action research projects aim for case-specific improvements.

DSR, by contrast, seeks to develop generic knowledge to support

organizational improvement actions.

Another strategy similar to DSR is evaluation research (see e.g.

Powell, 2006). This stream is important for DSR because of its

contributions to field testing approaches. However, evaluation

research normally tests the effectiveness of a given system or

process, while field testing in DSR also has a crucial function in

optimizing and generalizing a design. For DSR the book Realistic
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Evaluation (Pawson and Tilley, 1997) is especially informative,

because in this book evaluation research has objectives comparable

with the ones of DSR.

3. Two examples of DSR in OM

To illustrate this rather abstract discussion on DSR, we give two

examples. First, we discuss a fictitious DSR project in a predomi-

nantly technical context inspired by an article by Trovinger and

Bohn (2005) on PCB assembly. The second example concerns

research by Senot et al. (2016) in a largely social context on doctor-

nurse collaboration.

3.1. Designing an OM-system with minimal social components

The Trovinger and Bohn article is based on deep engagement in

an authentic field problem: the large loss of capacity in PCB as-

sembly due to set-up times that can consume up to 50% of total

effective capacity. To reduce set-up times, researchers applied to

the process the SingleMinute Exchange of Dies (SMED) approach of

Shingo (1985). This can be regarded as a contextualization of the

generic SMED approach developed for the manufacturing of metal

components to the very different PCB assembly process. To handle

the vast complexity of the setup procedures, researchers added

modern information technology tools such as wireless terminals,

barcodes, and a relational database.

Our discussion is fictitious to the extent that we imagine the

research project producing this article, which focuses on the

design, underlying theory and technical context but details little

about the research project itself. A close read on the scant detail

there is nonetheless shows the researchers' engagement with the

problem and their expertise in solving it with the collaboration of

local engineers.

A DSR project typically is driven by a type of field problem, in

this case production capacity loss, or an opportunity such as new

technology. A context is chosenwhere this problem is important (or

the opportunity has potential) and where its management and

other stakeholders are prepared to engage with it in cooperation

with researchers in order to develop a solution. After an intake

process an improvement project is started. The problem, its context

and causes are analyzed, a solution is designed (typically in

collaboration with local stakeholders2) and tested in the field. The

solution is further developed locally, drawing on increasing insights

through redesign and testing cycles. In the next stage the design is

generalized by using it as a model for making and field-testing

similar designs in other contexts (see Section 7 for more informa-

tion on generalization of designs).

3.2. Designing an OM-system with significant social components

Senot et al. (2016) is based on a multiple-case study on doctor-

nurse collaboration at five acute-care U.S. hospitals. While not

developed as a design science article, it can be regarded as such

avant la lettre because it addresses a serious problem e suboptimal

doctor-nurse collaboration e then analyzes its nature and causes

and presents a promising design for improvement3. Physicians and

nurses operate in different domains, are driven by different

objectives and regulations, have different roles and responsibilities,

yet execute interdependent tasks and share a commitment to pa-

tient welfare. The design involved a combination of “physician-led

cross-level collaboration” and “nurse-led cross-level collaboration”

wherein higher-level physician leaders communicate via formal

and informal mechanisms with front-line nurses on various issues,

including upcoming changes and care-process innovations. Higher-

ranking nursing leaders act similarly with front-line physicians.

Establishing such connections across disciplinary and hierarchical

boundaries, the researchers find, is a simple but potentially

powerful approach.

The proposed design needs further elaboration and field testing,

but the article still illustrates important aspects of social system

design. By itself, this is not fundamentally different from material

system design (van Aken, 2014) in that one makes a model of a to-

be-realized process or system on the basis of certain analyses and

design requirements in a process of synthesis-evaluation cycles.

The fundamental differences are the testing of the design “on pa-

per”, the actual building of the system, and the degree to which the

design determines system behavior and performance. A material

system such as a machine or building can be built by a workshop or

a contractor more or less exactly as designed. Design-based reali-

zation of social systems, however, follows a process of planned

change, communicating design contents to the “recipients of

change” and motivating them to learn to operate accordingly. The

design describes only the formal system, whereas actual system

behavior is the result of the informal system, emerging on the basis

of the interpretations of the formal system by the recipients of

change and their mutual interactions and learning processes (van

Aken, 2007).

This evolution process from a designed formal system to a

working real life social system makes that social system designs

tend to be much less detailed than material system designs (ines-

sential details do not survive this social evolution process) and,

furthermore, makes that system behavior and performance

strongly depend on the quality of implementation. A generic social

system designmay simply focus on the core ideas of the design, like

the Senot et al. design for cross-level collaboration, leaving much

room for practitioners to make their case-specific designs (i.e. by

developing case-specific practices).

4. The core product of DSR: the generic design supported by a

design proposition

DSR aims to improve, like also consultancy does. However,

consultancy aims to improve a local context through case-specific

designs, while academic research aims for generic knowledge

that can be transferred to various contexts within a specified

application domain. Generic knowledge, as we will see, is not

transferred as-is; transfer of such knowledge to a given context

involves contextualization.

4.1. The generic design and the design proposition

The core product of DSR is the well-tested, well-understood and

well-documented innovative generic design that has been field

tested to establish pragmatic validity. Logic, extant theory and

these field tests have produced an understanding of the (material

and social) mechanisms producing the outcomes, while the generic

design is well-documented enough to enable practitioners to use it

as a model for making case-specific designs.

The generic design is supported by a design proposition, pro-

ducing insight onwhere and how the generic design is to be used in

the field. The design proposition follows the basic pragmatic logic

of:

2 Another way to develop effective generic designs is to analyze and compare the

various designs already made in different contexts to deal with a given type of field

problem. In this approach the researchers are not involved in the actual design

process. Their contribution, then, is to develop a validated generic design.
3 Senot et al. distilled this design from effective approaches in two of their

hospitals.
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“if you want to achieve Y in situation Z, then use the generic

design X (or perform the action type X): Y ¼ X(Z)”.4

Design propositions can be formulated using the so-called

CIMO-logic (Denyer et al., 2008), which is as follows: For this

problem-in-Context it is useful to use this Intervention, which will

produce through these Mechanisms this Outcome. The interven-

tion in OM typically is the implementation of a generic OM system

design.

This pragmatic logic, which underpins a DSR article, need not be

formulated as a one-liner. The Trovinger and Bohn article can be

regarded as a design proposition, even if the authors have notmade

explicit its basic pragmatic logic, which is: If PCB assembly setup

times are regarded as being too long (the field problem in context),

our system (the generic design) can be used as a model for you own

setup procedures, which will produce significantly shorter setup

times. The authors further detail the mechanisms to reduce setup

times. Similar logic can be found in Senot et al.

The design proposition, with its action/outcome relation and

explanatory mechanisms, can together e with its specified appli-

cation domain e be regarded as mid-range theory, positioned be-

tween the case-specific and the universal.

Beyond the generic design and the design proposition, several

other DSR outcomes are possible. A DSR project can explore

fundamentally new approaches to a certain issue without produc-

ing well-defined generic designs. A DSR article also can present a

methodological innovation, e.g. approaches for field testing generic

designs in volatile environments.

4.2. The use of generic designs in the swamp of practice

The generic design can be regarded as a product from the “high

ground of theory” to be used in the ever-changing, under-

determined and insecure “swamp of practice” (terms, coined by

Sch€on, 1983).

Designing seldom is fully radical, producing a totally new

product. Most designing produces a variant of a design model that

fits the given assignment. For example, a civil engineer seldom

designs a radically new bridge, but in most cases uses a carefully

selected and well-documented type of bridge as a design model for

a context-specific instantiation. A generic design for OM systems is

to be used as a design model by well-trained and experienced de-

signers to make their own context-specific designs. In this con-

textualization they take into account the nature of their own

“swamp,” something that never can be done from the high ground

of theory.

5. Dealing in DSR with human agency impact

Many OM systems have significant social components, e.g. the

doctor-nurse collaboration from Senot et al. However, OM systems

of a largely technical nature may also have social components, for

example if they need frequent interventions from operators, while

maintenance, learning and continuous improvement can cause

further human agency impact. As a result, system behavior and

performance cannot be predicted with full certainty, thus applying

DSR to OM system research may present a number of issues not

present or less important in the engineering world. These include

the gathering of evidence on pragmatic validity of the design, the

generalization of the design and the determination of the (social)

mechanisms producing performance.

5.1. Strong mechanisms versus weak ones

These issues are not present, or less important, in the design of

material systems because in the material domain there are

invariant, universal, individual behavior-determining mechanisms

linking cause with effect, action with outcome. These will be called

“strong mechanisms” (van Aken, 2014). Galileo, for example, needed

only one drop test to prove that light balls fall equally fast as big

ones. The moon has no freedom to deviate from its orbit; its

behavior can be predicted with certainty.

Because of human agency, there are no comparable strong

mechanisms in the social domain. There exist regularities and

patterns in human behavior, yet it is governed by “weak mecha-

nisms” that are neither invariant nor universal, which influence,

but do not determine, human behavior (Pajunen, 2008; Hedstr€om

and Ylikoski, 2010). System behavior and performance, therefore,

cannot be predicted with the same degree of certainty as material

systems, making establishing a design's pragmatic validity more

difficult. Furthermore, as human behavior is strongly influenced by

context and human relations, OM systems with significant human

agency impact tend to be much more context-dependent than

technical systems. This makes the generalization of a design more

difficult. Finally, the social mechanisms producing performance are

less tangible than material mechanisms and, therefore, may be

harder to establish.

5.2. Experiential learning as a strategy to deal with human agency

impact

The weak mechanisms of the social domain still enable the

prediction of social behavior, be it with less certainty than possible

with strong mechanisms. In fact, the prediction of the behavior of

others in response to one's own actions is an almost universal

human competence ewithout it, intentional social behavior would

be impossible. The extent towhich this competence is universal can

be seen in people, lacking this competence because of an autistic

disorder.

Personal social experiential learning develops this ability, i.e.

learning from personal experiences (see Kolb, 1984; Kolb and Kolb,

2005). It is subsequently applied through case-based reasoning

wherein the present setting is compared e typically unconsciously

e with similar prior experiences and a line of action is chosen on

the basis of prior outcomes.

Personal learning is limited by the scope of one's personal ex-

periences, yet experiential learning also can be the basis of a

research design: systematic and methodical experiential social

learning. Research as experiential learning entails learning on the

basis of a series of case studies centered on a specific type of field

problem, producing “thick” descriptions and analyses of problem,

context, interventions and outcomes. Subsequent thorough cross-

case analyses produce insight in what is case-specific and what is

generic, i.e. what also can be used successfully in other contexts.

If the human agency impact on a given OM system is limited,

structured data gathering and mathematical modeling can be

powerful approaches to analyze and test designs “on paper”. If

human agency impact is significant a learning strategy, using

multiple case studies, may be more appropriate.

6. Establishing pragmatic validity

In any research effort, outcome validity is a key issue (Maxwell,

1992). In explanatory research this validity issue centers on truth: Is

4 One can also have design propositions as general recommendations, like “never

marry your first design idea.” Design propositions supporting generic designs, as

discussed here, however, are formulated on the basis of a concept from the phi-

losophy of technology viz. The technological rule. This is “an instruction to perform a

finite number of acts in a given order and with a given aim” (Bunge, 1967, p. 132).
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the given explanation true, or at least credible? In DSR, validity

centers on effectiveness: Does the realized design “work?” Does it

produce the desired outcome or performance5? In the explanatory

component of a DSR project, the issue also is truth (revisiting the

Senot et al. article, is the analysis of the causes impeding doctor-

nurse collaboration true?). In the design science component,

however, the issue is the future effectiveness of a system or process

(Can the proposed cross-level communication indeed improve

doctor-nurse collaboration?).

The impact of human agency on the behavior of some OM

systems can be small. If the technical context dependency is as

well, quantitative modeling can provide important contributions

to the body of evidence on performance. (Even then, it will be

interesting to know how operators, managers and other stake-

holders regard the system and how this may influence its per-

formance). However, when human agency impact is significant or

technical context dependency difficult to model, system perfor-

mance prediction is not straightforward and future performance

cannot be proven in the traditional sense. Here, the pragmatic

validity of a generic design is to be justified on the basis of a strong

body of evidence.

This body of evidence is to be compiled through field testing a

number of instantiations of the design within the intended appli-

cation domain. In most cases, this involves rigorous case-studies

using methods such as controlled observations, triangulation,

“thick” descriptions, careful cross-case analyses and member

checks. In DSR, field testing is key, often beginning with alpha

testing (testing by the designers themselves) followed by beta

testing (testing by third-party stakeholders). Field testing may be

complemented by “peer reviews” or focus group discussions with

experts, operators and other stakeholders. Both can produce valu-

able additional information on pragmatic validity and practical

relevance.

Pragmatic validity and practical relevance do not present a

trade-off; more relevance does not imply less validity. In explana-

tory research, increasing the practical relevance of a quantitative

causal model by aiming for a broader explanation may decrease its

explanatory validity (the truth of the explanation of a phenomenon

somewhere in the past). However, in DSR, the pragmatic validity of

a generic design refers to the outcomes of its future use. One may

aim to increase the practical relevance of a generic design by giving

more details on it or on its possible implementation process, yet

absent a “mechanistic” link between the generic design and specific

instantiations, more information does not decrease pragmatic

validity. Researchers can strive for maximum relevance as far as

they can.

The pragmatic validity of a generic design refers to the ques-

tion of whether it will work after contextualization and imple-

mentation. If there is no human agency impact on performance,

one may be able to “clone” the generic design for use in other

contexts and obtain full proof on future performance. In the case

of significant human impact on performance, however, the prag-

matic validity of a generic design is to be shown on the basis of

“saturated” evidence (see Section 8) supporting the claim that

experienced professionals are able to use it and implement sys-

tems with the desired performance. This evidence mostly is

collected through a number of case studies in which the generic

design is contextualized and tested.

7. Generalizing designs

Both explanatory research and DSR aim at generic, rather than

case-specific, research outcomes. In explanatory research, a

generalization typically is founded on analyses of random samples

from well-defined populations. Generalization, then, means

generalizing a finding in a sample as it is to the whole population.

This is a simple step in a logical argument, possible if the sample

has been drawn correctly.

7.1. Generalization in DSR

In DSR, generalization works differently. A generic design is a

design that can be transferred (within a certain application

domain) to contexts other than the ones in which it has been made

and tested without losing its basic effectiveness. Transfer is done

using the generic model as a design model for making context-

specific designs. For instance, a claim on generality for the

Trovinger and Bohn (2005) design could be that setup times can be

significantly reduced when experienced designers use it as a design

model for making case-specific designs for all (or certain types of)

PCB assembly operation setup systems.

The difficulty of generalizing a design depends on the impact of

context variations on system performance. For OM systems with

minimal social components, experienced designers may handle

context dependency without much further support from research.

This is chiefly because technical factors causing context de-

pendency tend to be more tangible than social ones (indeed, this

seems to be the case for the Trovinger and Bohn design). Human

agency impact on system performance, meanwhile, may be limited

once its operators have been sufficiently trained in the new pro-

cedures. Furthermore, one may expect that their design gives

experienced professionals sufficient information to use it as a

model for their own efforts in reducing set-up times in PCB-

assembly. Trovinger and Bohn even provide an example of design

transfer from one context to another: The authors transferred and

translated Shingo's SMED approach from metal component

manufacturing to PCB assembly.

For OM systems with significant social components, design

generalization requires serious effort, as is the case for the Senot

et al. design. Their alpha and beta design testing in a number of other

hospitals will produce valuable knowledge for the further articula-

tion of a generic design to promote doctor-nurse collaboration. This

testing also will produce a body of evidence on pragmatic validity as

well as context dependency. Generally speaking, in case context

variations cause significant variations in system performance, a

design can be generalized by testing it in a number of cases repre-

sentative of the intended application domain. Results are subse-

quently used for conscientious cross-case analyses in order to strip

the design down to its generic essentials: what is specific to the

context of the specific instantiation and what is generic and trans-

ferrable. Practitioners can use the resulting generic design as a

model to make context-specific instantiations, mirroring the use of

the SMED approach for the PCB assembly procedure design.

7.2. Generalization in DSR produces a need for the science of the

particular

Cross-case analyses are not only useful to develop “science of

the average”, in this case a generic design. They also can yield

“science of the particular” by shedding insight on the nature and

causes of deviations from the average. Indeed, professionals typi-

cally need results from both. Explanatory research, however, tends

to produce the former, focusing on average relations between

causes and outcomes. This may be sufficient for detached

5 In this essay the “effectiveness” of a realized design is used as a container

concept, covering all design requirements designers (or their principals) may want

to use, such as a required functionality or system performance or effectiveness plus

efficiency.
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observers, but practitioners focus on expected outcomes in their

specific case. Average outcomes nonetheless may be informative

enough if their contextual variance is limited and if the practitioner

has sufficient “clinical” experience to properly contextualize the

average intervention or system. In medicine, for example, Random

Controlled Trials (RCTs) are regarded as the gold standard for

determining the effectiveness of certain medical interventions

despite only providing average outcomes; physicians are left to

contextualize these average outcomes for particular patients.

OM designs with significant context dependency, by contrast,

require information on context-driven deviations from average

outcomes in addition to information on the average behavior and

performance of the generic design. For DSR, a science of the average

as well as the particular, knowledge on the particular comes from

testing the design in various contexts, followed by analyzing the

deviations from the average. Information on contextual deviations

from average outcomes may be given in the form of “if ethen”

instructions, yet this is not always possible or necessary. General

“user instructions” on context dependency may be enough for

experienced professionals.

8. Operational issues when conducting DSR

Because DSR is as yet an uncommon research strategy, we will

now discuss a number of operational issues in conducting DSR.

8.1. The two components of a DSR-project

As stated in Section 2, every DSR project has an explanatory and

design component. By the former, the chosen problem type, its

causes and contexts are analyzed. By the latter, a generic design for

addressing the problem is developed in design-testing-redesign

cycles. These two components are unequal in length and effort. If

the field problem in question (or nature of the new opportunity) is

well-studied, the explanatory component may be limited. If not, it

requires significant effort, whichmay limit ambitions for the design

component, maybe even to a “DSR add-on” (see Section 9).

These two components are not separate phases in the project

timeline, requiring one to be completed before the other begins. On

the contrary, it is important to begin soon after project launch with

sketching rough outlines of possible alternative designs. Doing so

yields insight on the descriptive and explanatory knowledge to be

produced by the explanatory component of the project to enable

sound designs and design choices by the design one.

8.2. Testing designs

Field testing is a key element of any DSR project. This requires the

design and implementation of a number of context-variant in-

stantiations of the OM generic system under consideration. Each

instantiation is tested on effectiveness and other relevant criteria.

Testing must produce input for redesign, first to optimize and

later to generalize the design. Once the design has been finalized,

field testing must produce evidence of pragmatic validity. It is the

quality of field testing (not design6) that determines the scientific

rigor of the research. Field testing produces the body of evidence on

the basic scientific claim of DSR: that applying the generic design

will produce the desired outcomes. In field-testing documentation,

it is also important to outline the role of the researcher, showing

what has been done to assure the objectivity of testing procedures.

Beta testing can achieve this, but even then, the researcher may

influence test outcomes.

Another issue at hand is the exclusion of rival explanations for

positive test results: these may not be the result of the tested in-

terventions. Much like listingmedication side effects, one alsomust

document possible less-desirable outcomes. Unsuccessful tests

must be documented as well, not only for reasons of objectivity but

because they can assist practitioners in selecting designmodels and

identifying potential implementation issues. Presentation of the

generic design to focus groups consisting of OM designers and/or

system users can yield important additional insight on its value.

A final issue in testing is that one should aim to test short causal

relations between intervention and outcome e in other words, test

for direct outcomes rather than for ultimate ones. One may, for

instance, want to test a new system for managing product devel-

opment, promising a significant reduction in time to market. This

may be motivated by a desired sales increase, yet directly linking

the new system to revenue may prove difficult because of the many

other factors at play. The researcher's task is to only produce evi-

dence of the direct outcome of the system e i.e. development time

reduction e combined with an in-depth discussion on its possible

ultimate outcomewith respect to sales (whichmay be largely based

on the literature).

Field tests are intended to produce a “saturated body of evi-

dence” on the pragmatic validity of a generic design. “Saturation” is

an instance of the law of diminishing returns.7 Testing procedures

produce “saturated evidence” on the effectiveness of a generic

design if further testing no longer produces results that add value to

the already obtained body of evidence. Thoroughly field testing is

very important in DSR, but the assessment of the presented body of

evidence ultimately is a judgment call by editors, reviewers and

others in academia. Over time, a kind of case law on the “saturated

body of evidence” will develop.

8.3. Establishing the mechanisms producing outcomes

An important but often difficult issue concerns the mechanisms

producing outcomes. Unfortunately, no straightforward approach

exists for establishing the material and social mechanisms pro-

ducing the outcomes and performance of a generic design. Neither

is there one for gathering evidence on how these mechanisms

affect outcomes and performance. Establishing mechanisms is

rather a matter of ‘bricolage’,8 combining one's social and technical

expertise, logic, generic explanatory theory on the phenomena in

play and conscientious cross-case analyses of design instantiations.

This may be enough to produce sufficient insight in the most

importantmechanisms. If not, it may be needed to invest additional

effort in explanatory research, targeted on one or more possibly

important mechanisms.

9. The design science research add-on

Developing design science can be the objective of a research

project right from its start. But it may also be that one has produced

6 The rigor of DSR (related to its core scientific claim concerning the effectivity of

a proposed design) is not the same as the quality of the design. Quality depends,

among other things, on the quality of the design process, its inputs and its de-

signers, but none of these guarantees the resulting design will work e field testing

does. Furthermore, a design question is an open one; there are always multiple

good answers possible. One never can claim to have designed the best possible one.

7 See e.g. Eisenhardt (1989) on saturated evidence in case-study research.
8 See e.g. Lincoln and Denzin (2000) on bricolage as an approach for making

research designs. A “bricoleur,” a French word, is a handyman, doing his jobs using

clever selections from his toolbox. They used this as a metaphor for qualitative

research designs, using combinations of well-chosen methods depending on the

nature of the research question.
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valuable explanatory knowledge and now wonders how this

knowledge might be used in practice. This can lead to a ‘DSR add-

on’. Such an add-onmay be regarded as a more elaborate version of

the management implications often given at the end of an article in

an academic management journal.

A DSR add-on differs in at least three significant ways from the

more common discussions of management implications, which can

be little more than an afterthought. First, and most importantly, it

provides more than understanding of the problem or the new

technology, instead focusing on actions/designs in order to get

desired outcomes. This action orientation is to be supported by an

actor perspective:Who is to execute the action or take the initiative

and responsibility for the design and implementation of a system?

For the Trovinger and Bohn case, the actor perspective is clear. One

expects in PCB assembly a clear managerial hierarchy where op-

erations managers must play a key role in projects on setup time

reduction, usually also involving engineering, product develop-

ment and higher-level management. This might be, however, less

clear in the Senot et al. design. Should the design and introduction

of the new system of cross-level communication be a joint venture

of doctor and nurse leadership and should higher-level hospital

managers become involved to ensure sustainable success? Or on

the contrary, should one try a more bottom-up approach? These

issues can affect design details and system implementation, as

implementation quality is crucial for the success of designed social

systems. For a DSR add-on, a thorough analysis of the issues of actor

perspective may not be possible, but some attention should be

devoted to them.

Secondly, some kind of field testing of the proposed action or

design is essential. Full field testing may not be possible for a DSR

add-on, but a pilot implementation on a small scale or partial field

test may be possible. Additionally, discussing the proposed actions

or designs with focus groups of experts and knowledgeable prac-

titioners can be very informative and lead to better and more

relevant management implications. In fact, the common process of

“testing” the value and validity of an academic research contribu-

tion through peer review is a comparable process. Even limited

testing can at least ensure the design deals with an authentic field

problem and has a certain level of credibility.

Thirdly, a DSR add-on articulates as accurately as possible the

pragmatic logic of the management implication presented: the

action or design, its application domain, its desired outcomes (the

specification of which often proves to be a far from trivial issue) and

themechanisms that may bring about this outcome in the intended

context. These articulations can yield much additional insight; in

particular, knowledge of the mechanisms involved can further

inform the detailing of the proposed action. It is even possible that

the work on the DSR add-on proves to be so interesting and

rewarding to the researchers that they decide to pursue full DSR.

Submissions of explanatory articles on issues of significant value

for practice, combining these insights with a sound add-on, also are

eligible for submission.

10. Submissions to the design science department

10.1. The key elements of a DSR-article

The key element of a design science article typically is an

innovative generic design for an action, process or system dealing

with an authentic OM field problem or opportunity. It is preferably

well-tested, well-understood and well-documented and supported

by a design proposition (explicitly or only implicitly, as in Trovinger

and Bohn): the problem in context, the design, expected outcomes

and the material and social mechanisms producing these outcomes

in the intended application domain.

The design is to be described in sufficient detail that practi-

tioners can use it as a model in their designing. Trovinger and Bohn

might have presented more details on their design but they pro-

vided enough detail to enable experienced professionals to design

their own setup procedures. Of additional interest will be infor-

mation on the design process, its inputs (problem and context

analyses, relevant literature), possible design principles used,

decision-making on design adoption, and implementation and

learning curve issues. Feasible design alternatives to the design also

can be of interest for both academics and practitioners as they can

highlight the unique or attractive properties of the design.

10.2. The criteria to be used in assessing a DSR-submission

Generally, DSR-articles will be assessed on the following

criteria:

- Provides a new and valid answer (called below the generic

design) to an authentic type of OM field problem or presents

sound ways to use a new technology;

- Gives a generic design that can be used as a model for designing

within a given application domain;

- Is based on solid analyses of the field problem in question or of a

new promising technology, uses the relevant extant literature

and adds new insights;

- Produces a saturated body of evidence on the pragmatic validity

of the generic design;

- Sheds insight on the material and social mechanisms producing

these outcomes;

- Gives ample attention to the design, design approach and pro-

cess, design process inputs, implementation, and feasible

alternatives.

The department also will accept: high-quality explanatory ar-

ticles combined with a sound DSR add-on; or articles only dealing

with a significant issue in making sound generic designs for a type

of field problem; or articles contributing to the further develop-

ment of DSR methodology.

10.3. Practical and academic relevance

An article in an academic journal for a professional discipline

must add to the extant literature and combine practical relevance

and academic relevance. The basic idea of DSR is that new generic

designs, with the properties as described above, do have significant

practical relevance.

Academic relevance, in our opinion, means the article is relevant

for teaching and/or research. In teaching, academics in OM want to

share with their students effective and well-understood ap-

proaches to issues in the field. The generic designs discussed here

support just that.

Research relevance may imply a somewhat contradictory

requirement as research is inspired exactly by what is not yet

known or understood. However, this is not a real contradiction. Like

in every engineering discipline, a good and important design is a

challenge for research to design better ones. A new design also may

not yet be fully understood, thus follow-up research on mecha-

nisms driving the new system's performance may beworthwhile. A

good design is a pair of shoulders upon which the next generation

of researchers can lean. The much-vaunted process of knowledge

accumulation may be easier to realize in DSR, with its drive for

improving extant generic designs, than in other areas of social

science research.
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11. Conclusion

DSR is a domain-independent research strategy focused on

developing knowledge on generic actions, processes and systems to

address field problems or to exploit promising opportunities. It

aims at improvements based on a thorough understanding of these

problems or opportunities. It is not a specific method with fixed

rules; rather, it is a strategy that can be operationalized in various

ways.

Though a strongly practice oriented research strategy, DSR as

academic research differs from much practitioner work in its aim

for generic designs, emphasis on establishing the (pragmatic) val-

idity of a generic design, and a drive to understand the workings of

the design, i.e. the material and social mechanisms producing

outcomes and performance.

DSR is a research strategy. The differences with the more com-

mon explanatory research strategy lie at the level of strategy. There

are, in principle, no differences at the tactical level of methods for

data gathering and data analysis; DSR does not need specific

methods at this tactical level.

Experienced researchers, for whom DSR is a new research

strategy, might encounter two hurdles. The first is in seeing that a

well-tested, well-understood and well-documented innovative

generic design also can be a valuable product of academic research,

much like in engineering and medicine. In case the design has

important social components, the second hurdle is to develop

effective ways to deal with the consequences of human agency for

establishing the pragmatic validity of a generic design, generalizing

a design, and understanding the mechanisms driving system

behavior and performance.

DSR in the social domain is a still-developing research strategy,

also in OM. Submissions accepted in the first years of the depart-

ment may not meet all the criteria given above. Furthermore, the

editors will support further development of promising

submissions.

In engineering and medicine there exist a strong partnership

between research and practice. The aim of the coming develop-

ment period is to contribute to the creation of a similar partnership

in OM.
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