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Structured Abstract  
 
Purpose – The purpose of the paper is to present research designs that are suitable for 
investigating organisational forgetting. The overall and long-term objective is to 
encourage researchers to use non-experimental, quasi-experimental and experimental 
designs as well as computer simulations to test the idea of the benefits of forgetting for 
adaptation and change with high construct, internal and external validity.  
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Design/methodology/approach – We review the state of the art in management and 
organisational research and show options in how to use non-experimental, quasi-
experimental and experimental designs for testing causes and effects of organisational 
forgetting by giving concrete examples. We emphasise experimental designs because 
they are declared the gold standard in management research. In that respect, we introduce 
the distinction between special-purpose and non-special-purpose settings. In particular, 
“learning factories” as a prototype of a special-purpose setting will be described, in which 
internal and external validity can be increased simultaneously. 
 
Originality/value – Learning factories have emerged in the last 5 years to test new ways 
of manufacturing, for example, cyber-physical production systems and human–robot 
interaction  “live”, and to mirror a real production setting with a high physical and 
psychological fidelity. We suggest using learning factories as special-purpose settings to 
observe and investigate processes of organisational forgetting, e.g. for investigating the 
impact of forgetting routines, as routines are declared an important storage bin as part of 
the organisational memory.  
 
Practical implications – We show how a learning factory can be used as an experimental  
“theatre” for investigating the impact of eliminating retrieval cues that impede forgetting 
of a routine that has become invalid and been replaced by a new routine in order to adapt 
to a changing organisational environment. This example can be used as a model by which 
to design experimental procedures to put organisational forgetting to an empirical test on 
a group level, and implies the advantage of making temporal aspects of forgetting visible.  
 
 
Keywords – research design, special purpose setting, multi-actor routines, retrieval cues  
 
Paper type – Academic Research Paper  
 

1  Introduction 

1.1 Organisational unlearning and Forgetting – more concepts than evidence  

While the term organisational unlearning was introduced almost as early as the term 
organisational learning appeared in management research (Hedberg, 1981; Nystrom & 
Starbuck, 1984; Howells & Scholderer, 2016), the term organisational forgetting started 
to enter the stage of business and management literature some decades later at the turn of 
the century (e.g. Argote, 2013; Easterby-Smith & Lyles, 2003/2011; Martin de Holan, 
Philips & Lawrence, 2004; Martin de Holan & Philips, 2004; Martin de Holan, 2011).  

Insight has grown that in order to successfully learn and change, forgetting and 
unlearning are required, in addition to knowledge acquisition and dissemination (Kluge & 
Schilling, 2004/2003; Nonaka & Takeuchi, 1995; Schilling & Kluge, 2009) and 
exploration and exploitation (March, 1991). The number of papers published on the topic 
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of organisational forgetting and unlearning has increased (see Kluge & Gronau, 2018) 
since then.  

However, an imbalance between the number of theoretical papers including theories 
and their empirical testing has emerged.  

1.2 Organisational Unlearning, Organisational Forgetting, and Intentional Forgetting 
in Organisations 

The terms organisational unlearning and organisational forgetting seem to be used 
interchangeably in the scientific community.  

As outlined in the paper by Kluge and Gronau (2018), our research group prefers the 
term organisational forgetting over the term unlearning, as we shared Howells and 
Scholderer’s (2016) critique on the unreflected use of the term unlearning.  

Our approach to forgetting in organisations proposes the need for business processes 
that deliberately impede the recall of certain organisational memory items in order to 
support an organisation’s changed strategic goal achievement (Kluge & Gronau, 2018). 
We refer to intentional forgetting, which is defined as the motivated attempt to limit 
future recall of a memory item (Bjork et al., 1998; Johnson, 1994), e.g. motivated by an 
individual or group-level strategic goal. Intentional organizational forgetting is a 
motivated and planned suppression process of organizational memory items and the 
inhibition of the retrieval process in order to avoid memory items made available for 
current use (Kluge & Gronau, 2018).  

In the following section, we outline the current state of the standards in empirical 
management and organisational research in order to illustrate possible options with which 
to empirically test the theoretical assumptions on organisational forgetting and give an 
example of our own research into intentional organisational forgetting. 

2  General remarks and basic research strategies to investigate 
organisational forgetting and intentional organisational forgetting 

The purpose of management research is to generate knowledge that is valid as well as 
relevant from a practical standpoint (Aguinis & Edwards, 2014). Research questions 
should be inferred from relevant theory (e.g. on mechanisms with which to support 
forgetting) and anchored in issues relevant to the practice of management (e.g. Change 
Management or Knowledge Management). Stone-Romero (2011) recalls that whatever 
the purpose of research into organisation and management is, the soundness of the 
research depends on the degree to which it allows valid conclusions regarding:  

1) cause–effect relations (internal validity), e.g. the organisational processes and 
features that lead to intentional forgetting, 
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2) the correspondence between constructs (construct validity), e.g. whether a 
particular scale used in a questionnaire actually measures intentional forgetting, 

3) the statistical estimates derived (statistical conclusion validity), e.g. whether 
correlations in a cross-sectional research design allow for conclusions on intentional 
forgetting, which is a matter of time, 

 and  
4) the extent to which the found relation may generalise across different settings, 

units, treatments and observations (external validity), e.g. whether the organisational 
processes found to be responsible for intentional forgetting in a particular industry sector 
generalise to other sectors and branches. 

In the following, we want to consider these aspects for research into organisational 
forgetting and illustrate how our research group investigates intentional forgetting in an 
organisational setting.  

 
2.1 Non-experimental, quasi-experimental and randomised research designs to 
investigate organisational forgetting 

Investigating organisational forgetting requires the development of a research design, 
the specification of the unit (individuals, groups or organisations) under investigation, 
and the choice between four options with which to study the relation between variables in 
order to investigate organisational forgetting: 1) non-experimental (e.g. correlational), 2) 
quasi-experimental, 3) randomised (Stone-Romero, 2011), and 4) through computer 
simulation (Runkel & McGrath, 1972).  

Non-experimental designs. Applied to the subject of organisational forgetting, non-
experimental designs include correlational, path analytical studies, and structural equation 
modelling of relationships, e.g. between organisational variables such as age, size, 
climate, and perceived forgetting. An example is the study by Cegarra-Navarro and Moya 
(2005), who used structural equation modelling to test hypotheses in the relation shown 
between individual unlearning, group unlearning on human capital, and performance (to 
name a few). A second example is the study by Becker (K. 2010) which used a 
questionnaire to identify factors that hinder or help the unlearning process during times of 
change. In both studies, a closer look at the items of the questionnaire and the formed 
scale raises serious doubts as to the construct validity regarding the construct of 
unlearning instead of changing, learning or even development. Additionally, doubts are 
raised regarding the use of a cross-sectional design, as unlearning and forgetting are 
processes of time instead of “snapshots” (an aspect of internal validity).  

Especially for non-experimental designs, current technologies such as experience 
sampling in combination with more sophisticated statistical analysis, such as multi-level 
analysis, make it possible to gather data in a natural organisational setting over a longer 
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time period, which is relevant for organisational forgetting. Experience Sampling 
Methodology (ESM) allows for longitudinal examination of the nature and causal 
directions among the variables as temporal sequences as a necessary condition for 
inferring causal effects.  
Quasi-experimental and randomised designs. When causal interference is important, 
Stone-Romero (2011) pleads to conduct research that uses either randomised 
experimental or quasi-experimental designs that allow for ruling out threats to internal 
validity. Causal relations are considered actual when they are supported by sound 
randomised experiments and are assumed when based on evidence from non-
experimental research (Stone-Romero, 2011).  

To give an example of a quasi-experimental design, Martin de Holan (2011) proposed 
that the quantity and type of effort required to forget depend on the category of 
knowledge involved, as well as the relationship between the new knowledge and the old 
one (the distance between the new and old knowledge). Using a quasi-experimental 
design to test these hypotheses, one would require two comparable departments in an 
organisation that try to forget and in which the distance between the old and new 
knowledge is either far or near. Organisational members of both departments could rate 
the distance between the new and old knowledge and one could measure the rate or speed 
of forgetting and the speed of change in both departments over time. The results of the 
quasi-experimental design would then reveal assumed relationships between the 
independent variable (distance between old and new knowledge) and the impact on the 
dependent variable (speed of change). However, alternative explanations are difficult to 
rule out, as other variables, e.g. charismatic leadership or supportive group dynamics, that 
differ could serve as an explanation for the speed of change.  

A randomised experimental design would need a special-purpose setting (Stone-
Romero, 2011) for investigating the influence of, for example, organisational actions as 
independent variables and their impact on unlearning and forgetting as dependent 
variables in order to measure effects on the organisational level. A special-purpose setting 
might be a laboratory setting that is equipped as a production setting or shop floor, or an 
industrial site that is used for experimental studies. All of these facilities are special-
purpose settings because they are created for the specific purpose of conducting research 
(Stone-Romero, 2011). Special-purpose settings cease to exist when research has been 
completed and they are designed for intentional manipulation of the independent variable.  

A “learning factory” is a special-purpose setting with a high physical and 
psychological fidelity. The advancements of learning factories over the past years show 
that they can be used to impart knowledge in respect of very different research questions 
that require randomised experimental designs (Kluge & Gronau, 2018). Abele and 
Metternich defined five topics to be learned in a learning factory: production processes, 
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logistic processes, energy efficiency, design processes, and virtual/digital/organisational 
change (Abele & Metternich, 2015; Kreimeier et al., 2014; Prinz et al., 2016; Gronau et 
al., 2017). The option to engage in production processes within a real-world 
manufacturing environment allows one to transfer problems, e.g. of forgetting and 
adapting, to one’s own operational challenges. Figure 1 shows the special-purpose setting 
of a hybrid factory (description below) at the University of Potsdam (Vladova et al., 
2017). Evidence shows that relations found in special-purpose settings are also found in 
non-special-purpose settings (Locke, 1986; Stone-Romero, 2011).  

 

 
Figure 1. Special-purpose setting at the University of Potsdam, which is used for the    study on 

retrieval cues as described below 
 

In contrast, non-special-purpose settings, e.g. those used for field experiments, are (in 
the first place) created for production or delivering services and are not intentionally 
designed for a research purpose (Stone-Romero, 2011). These settings, of course, would 
include all organisational characteristics and their impact on unlearning and forgetting in 
parallel, such as organisational history, culture and values, HRM practices, leadership, 
structure and technology, and would enhance high-context fidelity due to such naturalistic 
settings (Cheung et al., 2017). If we use a non-special-purpose setting for investigating 
the three phases of unlearning as proposed by Reese (2017, Phase 1: destabilisation, 
crisis, mismatch; Phase 2: discarding, weathering, interruption; Phase 3: experimenting, 
obsolescence, recovery), we could use two similar non-special-purpose settings, e.g. two 
production sites of one company in different countries, to investigate the impact of, for 
example, different leadership values that are displayed at these sites on workers’ and 
employees’ perception of the phases through which they have to go. The disadvantage of 
non-special-purpose settings is that they typically include non-representative samples and 
settings, use operational definitions of manipulation and measures of interest and cannot 
control for other confounding variables that are difficult to control over a period of time. 
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That means that non-special-purpose settings are more problematic when inferences 
regarding causes want to be drawn.  

Computer simulations are model-based descriptions concerning the consequences of 
theoretical assumptions and side effects in a fast-forward modus with which to observe 
interdependencies and complex interactions between variables and their dynamics. By 
using computer simulations, extreme and unusual system states can be observed which 
cannot be manipulated for ethical reasons in reality. Instead of a direct observation, 
consequences can be modelled and inferred from the simulation results. Finally, several 
simulation runs can be implemented to systematically vary system variables in different 
combinations (Kluge & Schilling, 2003/2004). For research into organisational forgetting, 
computer simulations could be used, for example, to model different forms of dynamic 
environments, several forms of interventions or organisational features that are assumed 
to support forgetting, in order to observe the speed of forgetting and the success of 
change and adaptation in the environments. In a simulation of Bruderer and Singh (1996), 
results of the simulation showed that replacing inappropriate organisational routines helps 
to quickly discover a new viable organisational form so as to adapt better to a fast-
changing environment.  

In the following section, we will describe an experimental study on a special-purpose 
setting in order to test cause–effect relationships in intentional forgetting in organisations 
based on our proposition on the relevance of retrieval cues. 

3  The empirical investigation in a special-purpose setting 

3.1 The theoretical background: Organisational memory, multi-actor routines, and 
retrieval cues 

Our research builds on three general assumptions: 1) organisations possess a memory, 
2) memory can be found in transformational processes such as routines, and 3) forgetting 
can be induced by the elimination of retrieval cues.  

The first assumption includes the idea that organisations possess a memory that is 
comparable to human memory (Daft & Weick, 1984; Walsh & Ungson, 1991), which is 
found in transformational processes (Walsh & Ungson, 1991) such as routines. 
Researchers investigating organisational routines (e.g. Gersick & Hackman, 1990; 
Pentland & Haerem, 2015) or organisational forgetting (Martin de Holan et al., 2004; 
Martin de Holan & Phillips, 2004; Miller et al., 2012; Tsang & Zahra, 2008) stress the 
impact of routines on organisations’ stability and lack of change. Nevertheless, it is not 
stated explicitly how this stabilisation works or how the adaptation of routines through 
forgetting can be used to support change and adaptation in relation to the environment.  
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Regarding the second assumption, organisational routines are “multi-actor, 
interlocking, reciprocally-triggered sequences of actions” (Cohen & Bacdayan, 1994, p. 
554). As routines are the relevant sources of stability, reliability and speed of 
organisational transformational processes, routines are central to our propositions, as they 
additionally serve purposes of information and knowledge storage (Cohen & Bacdayan, 
1994; Becker, 2004).  

Concerning the third assumption, retrieval theories are used to actively support 
forgetting. Retrieval theories explain forgetting in terms of cue overload, cue availability, 
consolidation, and repression (Gronlund & Kimball, 2013; Nairne & Pandeirada, 2008; 
Roediger et al., 2010). We argue that the elimination of retrieval cues will enable the 
weakening of memory items and, therefore, forgetting, insofar as the memory items are 
not activated because the related situational, sensory or routine-related cues are not 
present.  

3.2 A cue classification for the elimination of cues and hypotheses 

Transferring the findings on the effects of the elimination of retrieval cues, we 
propose that three cue types need to be considered important in the forgetting of 
organisational routines and are directly related to the routines (Kluge & Gronau, 2018): 

x Sensory cues, which are basal cues such as visual, olfactory, oral and tactile 
cues, 

x Routine-related cues, which include actor-related, object-related, sequence of 
task-related and information-related cues, and 

x Time and space cues, which include stimuli indicating the location (e.g. 
production site) and time (of year, week, day) of the execution of a routine. 

Generally, we assume that sensory cues and routine-related retrieval cues of a former 
valid but now invalid routine need to be eliminated in order to stop the recall and retrieval 
of the old routine (Kluge & Gronau, 2018). In particular, in our research programme it is 
assumed that group-level forgetting depends on forgetting on the individual level 
(Hypothesis 1), that group-level forgetting takes longer than individual forgetting 
(Hypothesis 2), and that the exchange of an actor accelerates forgetting on both levels 
(Hypothesis 3). Forgetting is supported if all cues which might trigger the recall of a prior 
activity which is invalid at present are eliminated and if all cues that support the 
execution of the valid routine are made salient (Hypothesis 4), if a new activity can be 
performed without time pressure (Hypothesis 5), if the use of the currently invalid routine 
is penalised (Hypothesis 6a), and if the use of a valid routine will be reinforced 
(Hypothesis 6b).  
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3.3 Sample and general experimental setting 

We measured forgetting on an individual and group level in a special-purpose 
production setting (unit of investigation, see Stone-Romero, 2011). The sample size was 
calculated by using G-Power, testing 858 subjects in 286 teams of three. The sample 
included students from engineering and business administration departments, as well as 
those recruited via social media channels, newspapers and by using flyers on campus. 

The groups produced artificial knee joints as a team.  Knee joints were chosen 
because they need to be produced at a very high-quality standard by following a 
predefined procedure and are unique for each customer. In our experiments, participants 
visited the special-purpose factory setting twice, in week 1 and week 4. Week 1 included 
the training of the participants in executing an interdependent multi-actor routine without 
errors and in a predefined period of time in a team of three workers.  The routine of each 
worker included eight steps, each requiring a maximum of six action elements and a total 
of 33 memory items that form the routine under investigation. Fifty per cent of the routine 
needed to be forgotten in week 4. Each worker had his/her specialised role and task for 
which he/she was responsible. After week 1, participants needed to train in the execution 
of the routine in weeks 2 and 3 with the help of an app (Figure 2) in order to increase the 
storage and retrieval strength and assure that the routine had been well learned.  

 

 
Figure 2. Training app to train the procedure 

262



   

 

   

   
 

   

   

 

   

       
 

 

 

    
 
 

   

       
   

 

   

       

 
Figure 3. Interaction via the real interface of the demonstrator (“Cube”) of the produced good 

in the special-purpose setting (see below) 
 

 
By analysing the log files, we controlled for the training trials conducted and the 

errors made. In week 4, participants returned to the laboratory and expected to execute 
the routine in which they had trained in the previous three weeks. Unexpectedly for the 
participants, however, they were informed that, due to a merger with an American 
company, routines had been changed to some extent, e.g. by using American measures 
such as “inches” instead of “centimetres”. Additionally, the independent variables (which 
in each experiment were defined by the independent variable under investigation) were 
introduced, e.g. through the exchange of a team member, the elimination of cues, and 
context conditions such as time pressure and a reward system. All material was 
standardised, e.g. by means of a video instruction, to avoid effects caused by different 
experimenters.  

3.4 The special-purpose setting at the University of Potsdam  

The trade-off between a realistic experimental environment and the possibility to 
control the influences on the experiment led to the design of a special-purpose setting at 
the University of Potsdam (Figure 1). The Research and Application Center for Industry 
4.0 provides a hybrid simulation within which hardware equipment (i.e. transport 
systems, manufacturing robots, QR scanners) is enriched with software components 
(Gronau, Theuer & Lass, 2012). Participants can experience physical, visual and audible 
effects of their interaction (Gronau et al., 2012). Using industrial components and footage 
from a real production environment, it is possible to re-enact modified real-world 
processes, in our case the production of knee joints. 
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In the special-purpose environment, machines and workpieces are simulated as 
software components running on "cubes", small computers with three displays (Figure 3). 
Machines possess an interface for participants to start and monitor certain production 
steps, e.g. selecting a production program. The interaction is followed by audible or 
visual effects or the start of a physical component, e.g. the robot arm. Relevant 
environmental information is delivered for input by various sensors (Gronau et al., 2012). 
A transport system connecting the machine cubes allows for the representation of various 
factory layouts with sequences, parallelism or repetition (Gronau et al., 2012). 

Workpieces are configured with specific parameters, i.e. their 2D or 3D model, 
dimensions and category. These parameters change during the production process. 
Participants can hereby see the effect of their machine interaction and obtain feedback on 
the production success. In this immersive experimental environment all interaction can be 
recorded. Certain aspects can be controlled in the experiment. It therefore strikes the 
balance between a realistic setting and a controlled environment.  

 
3.5. Dependent variables measuring organisational forgetting 

As dependent variables, we measure individual forgetting by means of log file 
analysis and identifying errors in the sequence of routine execution (elements of the 
invalid routine are executed) and by means of gaze data, as all participants wear eye 
trackers to identify whether participants “look for” certain information of the invalid 
routine elements. We also measure objective switching costs and change costs (Gersick & 
Hackman, 1990), in terms of longer reaction times and more errors (i.e. Gilbert & 
Shallice, 2002), which we also read out from the log files. We additionally measure 
subjective switching costs in terms of lower self-efficacy, reduced perceived control, and 
frustration. To measure group-related forgetting we measure group performance and 
errors on the group level, gaze data related to looks between the participants to coordinate 
the multi-actor routine, the overall time in which to forget the invalid routine, and the 
overall time in which to execute the now valid routine as a team without errors. We 
additionally measure person-related variables such as demographic data, memory, 
fluency, and presence. 

Results of the first experiment will be presented and published by the end of the year 
(Schüffler, Thim, Gronau & Kluge, submitted). 
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4  Conclusion 

The purpose of the paper was to show possible ways in which to empirically test 
assumptions and theoretical models on organisational forgetting and unlearning with high 
validity. We described a special-purpose setting in which to test hypotheses concerning 
the role of retrieval cues and their elimination in a randomised experiment. As outlined in 
the introduction, this has advantages, e.g. testing actual cause–effect relations with high 
internal validity, a representative sample, and a sample size that allows for statistical 
validity and sophisticated methods. However, there are also disadvantages, such as 
limitations grounded in the selection of the unit of analysis (in our case groups) and in 
how far the results can be generalised to large organisational settings. We tried to 
maximise the advantages of control in a randomised experimental design and of 
generalisability of results in terms of external validity by using a special-purpose setting 
that represents an organisational setting and an immersive shop floor layout.  

Due to the fact that in an experimental setting, only one independent variable should 
be manipulated at a time, we conducted four experiments sequentially in order to 
understand the entire and complex picture of organisational forgetting and change by 
adding piece by piece to the big puzzle. Nevertheless, eliminating retrieval cues is only 
one approach to explaining the nature and speed of organisational forgetting — many 
more variables and their relations are ahead and to be discovered. 
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