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ABSTRACT 

Conceptual modelling has gained a lot of interest in recent 
years and simulation modellers are particularly interested 
in understanding the processes involved in arriving at a 
conceptual model. This paper contributes to this under-
standing by discussing the artifacts of conceptual model-
ling and two specific conceptual modelling processes: 
knowledge acquisition and model abstraction.  Knowledge 
acquisition is the process of finding out about the problem 
situation and arriving at a system description.  Model ab-
straction refers to the simplifications made in moving from 
a system description to a conceptual model.  Soft Systems 
Methodology has tools that can help a modeller with 
knowledge acquisition and model abstraction.  These tools 
are drawing rich pictures, undertaking analyses ‘one’, 
‘two’, ‘three’, and constructing a root definition and the 
corresponding purposeful activity model. The use of these 
tools is discussed with respect to a case study in health 
care.    

1 INTRODUCTION 

This paper focuses on two conceptual modelling processes: 
knowledge acquisition and model abstraction.  These are 
explained and then the potential of Soft Systems Method-
ology (SSM) to help with both processes is explored.   

SSM is a problem structuring approach that has previ-
ously been combined with discrete event simulation (DES) 
(Lehaney and Paul 1994a, 1994b; Lehaney and Hlupic 
1995; Lehaney and Paul 1996; Lehaney and Paul 1999; 
Kotiadis 2006; Kotiadis 2007; Pidd 2007 ).  However, 
these studies do not specifically focus on the role of SSM 
in knowledge acquisition and model abstraction.  There is, 
therefore, an opportunity to reflect on SSM’s contribution 
to the process involved in understanding the problematic 
situation in a rigorous and transparent fashion, and ab-
stracting from this situation the conceptual model.  Al-
though we would argue that SSM’s main contribution is to 

problem structuring (knowledge acquisition), it does also 
have a role to play in model abstraction. 

The paper is divided into a further five sections. Sec-
tion two provides a brief description of conceptual model-
ling but then focuses on the artifacts of conceptual model-
ling. Special attention is paid to the issues that the modeller 
is faced during the processes of knowledge acquisition and 
model abstraction. In section three SSM is briefly ex-
plained and how its various tools can be used to aid and 
structure the processes of knowledge acquisition and mod-
el abstraction.  In section four we will discuss some of the 
SSM tools using an example of a health care simulation 
study. Finally we conclude with suggestions for future re-
search.  

2 UNDERSTANDING CONCEPTUAL 
MODELLING 

In broad terms, conceptual modelling is the process of ab-
stracting a model from the real world.  The modeller is pre-
sented with a problem situation that is amenable to simula-
tion modelling and then has to determine what aspects of 
the real world to include, and exclude, from the model, and 
at what level of detail to model each aspect.  These deci-
sions should generally be a joint agreement between the 
modeller and the problem owners i.e. the stakeholders who 
require the model to aid decision-making. 

The process of conceptual modelling requires deci-
sions to be taken regarding the scope and level of detail of 
the model.  It also requires assumptions to be made con-
cerning the real world and simplifications to be made to the 
model. 

2.1 Artifacts of Conceptual Modelling 

Figure 1 shows the key artifacts of conceptual modelling.  
The arrows in this diagram represent the flow of informa-
tion, for instance, information about the real world feeds 
into the system description.  The arrows are not representa-
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tive of the ordering of the steps within the modelling proc-
ess, which we know are highly iterative (Balci 1994; Wil-
lemain 1995).   
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Figure 1: Artifacts of conceptual modelling 
 

The ‘cloud’ represents the real world (current or fu-
ture) within which the problem situation resides.  The three 
rectangles represent specific artifacts of the (conceptual) 
modelling process.  These are as follows: 

• System description: a description of the problem 
situation and the system in which the problem sit-
uation resides. 

• Conceptual model: ‘the conceptual model is a 
non-software specific description of the computer 
simulation model (that will be, is or has been de-
veloped), describing the objectives, inputs, out-
puts, content, assumptions and simplifications of 
the model.’ (Robinson 2008) 

• Computer model:  a software specific design and  
software representation of the conceptual model. 

 
These artifacts are quite separate.  This is not to say 

that they are always explicitly expressed, with the excep-
tion of the computer model.  For instance, the system de-
scription and the conceptual model may not be (fully) do-
cumented and can remain within the minds of the modeller 
and the problem owners.  It is, of course, often good mod-
elling practice to document both the system description and 
the conceptual model. 

The computer model is not strictly part of conceptual 
modelling, but it does, of course, embody the conceptual 
model within the code of the model.  The computer model, 
along with model design and coding, and white and black-
box  validation, are included in Figure 1 for completeness. 

It is important to recognise the distinction between the 
system description and the conceptual model.  The system 
description relates to the problem domain, that is, it de-
scribes the problem and the real world.  The conceptual 
model belongs to the model domain in that it describes 
what parts of the system description will be included in the 

simulation model and at what level of detail.  The authors’ 
experience is that these two artifacts are often confused 
and seen as indistinct. 

The definitions here are close to those used by Zeigler 
(1976).  The real world is equivalent to Zeigler’s ‘base 
model’; the system description to the ‘experimental frame’; 
and the conceptual model to his ‘lumped model’. 

2.2 Knowledge Acquisition and Model Abstraction 
in Conceptual Modelling 

The system description is obtained through knowledge ac-
quisition.  Knowledge and information about the real world 
is acquired from subject matter experts (SMEs).  The con-
ceptual model is obtained through abstraction.  The model-
ler and problem owners jointly agree on what parts of the 
system description to model and at what level of detail.  
We now explore  knowledge acquisition and model ab-
straction in some more detail. 

2.2.1 Knowledge Acquisition 

Because the real world is not fully known or knowable, the 
system description is only a partial representation of the 
real world.  There are limits to the knowledge about the 
real world because: 

• The real world has not been observed in all possi-
ble states.  If the system exists, it will not have 
been in every state possible and so cannot have 
been observed in every state.  In many cases the 
system does not yet exist; the only state in which 
it has been observed may be a design drawing. 

• Observations about the real world are incomplete.  
Observers will not have been able to record every 
aspect of the state of the system, and often such 
information is very limited. 

• Observations are subject to observer perceptions.  
Different observers may interpret events in a sys-
tem differently.  Hence there may be multiple ac-
counts of the same phenomenon. 

 
Further to this, the nature of the problem situation im-

plies that there are a limited set of modelling objectives.  It 
is desirable to develop a model that only addresses those 
objectives, rather than a general model of the system.  This 
saves time and reduces data requirements.  Hence, the sys-
tem description (and conceptual model) need only focus on 
the parts of the real world that are relevant to the problem 
situation and the modelling objectives. 

Because the real world is not fully known or know-
able, assumptions must be made concerning the real world. 
‘Assumptions are made either when there are uncertainties 
or beliefs about the real world being modelled’ (Robinson 
2008).  In general, assumptions are made by the problem 
owners in consultation with the modeller. 
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It is good practice to document assumption and assess 

them for the confidence that can be placed in them and 
their likely impact on the performance of the real system.  
Critical assumptions (low confidence, high impact) can be 
assessed later with the model by performing sensitivity 
analysis. 

2.2.2 Model Abstraction 

Model abstraction is important because it is not desirable 
to model all that is known about the real world, even that 
which is relevant to the problem situation and modelling 
objectives.  The benefits of simpler models are well docu-
mented (Innis and Rexstad 1983; Ward 1989; Salt 1993; 
Chwif et al. 2000; Lucas and McGunnigle 2003; Thomas 
and Charpentier 2005): 

• Simple models can be developed faster  
• Simple models are more flexible 
• Simple models require less data  
• Simple models run faster  
• The results are easier to interpret since the struc-

ture of the model is better understood  
 
Through abstraction, the conceptual model becomes a 

partial representation of the system description.  This is 
achieved by reducing the scope of the conceptual model 
from that of the system description, and/or by reducing the 
level of detail in the conceptual model from that of the sys-
tem description.  Both of these imply a process of simplifi-
cation.  ‘Simplifications are incorporated in the model to 
enable more rapid model development and use, and to im-
prove transparency’ of the model (Robinson 2008).  The 
process of simplification should focus on maintaining suf-
ficient accuracy for addressing the problem situa-
tion/modelling objectives. 

In general, simplifications are made by the modeller in 
consultation with the problem owners.  It is good practice 
to document all simplification and to assess them for their 
likely impact on the accuracy of the model.  It is unlikely, 
of course, that high impact simplifications would be ap-
propriate. 

2.2.3 Summary 

There are two distinct elements in conceptual modelling.  
Within the problem domain is the need to acquire knowl-
edge about the real world and to derive a system descrip-
tion.  This process entails making assumptions.  Within the 
model domain is the need to abstract a conceptual model 
from the system description.  Within this process, simplifi-
cations are made.  These distinctions and definitions are 
important in understanding conceptual modelling and pro-
gressing research in this area. 

3 THE USE OF SSM IN KNOWLEDGE 
ACQUISITION AND MODEL ABSTRACTION 

Soft Systems Methodology (SSM) is a problem structuring 
approach that has a number of tools that may be able  to 
practically assist in conceptual modelling. In section two 
we explored the conceptual modelling processes of knowl-
edge acquisition and model abstraction from a theoretical 
point of view. In this section we will focus on how SSM 
can be used to aid and structure the process of knowledge 
acquisition, which largely maps on to Robinson’s (2004; 
2008) first conceptual modelling phase: developing an un-
derstanding of the problem situation. In addition SSM can 
also help in abstracting the conceptual model from the sys-
tem description.  This corresponds with Robinson’s fifth 
conceptual modelling phase: determining the model con-
tent. 

We will not focus on the output of conceptual model-
ling (the conceptual model) but the process itself. More 
specifically a number of issues have been identified in the 
sections on knowledge acquisition and model abstraction 
in which SSM is able to assist the modeller. The following 
section will start by looking at the SSM approach but then 
we will reflect on how SSM was approached in a case 
study in a health and social care system. 

3.1 A Summary of SSM 

SSM has been described as an organised learning system 
(Checkland 1999) that deals with complex and messy prob-
lematical situations.  The process of inquiry into a situation 
can be organised as a learning system. In SSM the term 
system does not apply to a specific problematic 
area/domain (e.g. manufacturing system, health care sys-
tem) but to the enquiry process itself. Checkland’s (1999) 
four main activities version of the SSM methodology con-
sists of the following stages:  

1. Finding out about a problem situation, including cul-
turally/politically; 

2. Formulate some relevant purposeful activity models; 
3. Debating the situation, using the models, seeking 

from that debate both: 
• Changes which could improve the situation and 

are regarded as both desirable and (culturally) 
feasible, and  

• The accommodations between conflicting inter-
ests which will enable action-to-improve to be 
taken; 

4. Taking action in the situation to bring about im-
provement. 

 
The processes of knowledge acquisition and model ab-

straction largely map on to SSM’s first and second stage. 
Therefore we will only focus on these steps but readers in-
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terested in the other stages SSM or the methodology as a 
whole should consult Checkland (1999). 

3.2 Knowledge Acquisition: Finding out about a 
Problem Situation   

There are two main tools used to assist the modeller in 
finding out about the problem situation: drawing rich pic-
tures and analyses one, two and three. Pidd (2007) pro-
vides an in depth discussion on the latter. We will initially 
discuss these tools in general and then we will reflect on 
their usefulness in the case study.      

3.2.1 Drawing Rich Pictures 

Rich pictures involve a holistic drawing of the situation of 
interest. The pictures do not have a specific format or lan-
guage but aim to encompass the key elements of a situa-
tion. For example rich pictures can be drawn to include 
processes, issues, stakeholders. Therefore they can be 
drawn and understood by a wide range of stakeholders. For 
example they can be drawn by the modeller during a semi-
structured interview with a stakeholder or they can be 
drawn by a stakeholder or modeller in a participative fash-
ion with a group of stakeholders. Therefore the advantage 
of using this tool to find out about the problematic situa-
tion is that it is non technical and enables a wide participa-
tion of stakeholders.  

In terms of using this tool in knowledge acquisition for 
a simulation study, it is likely at the end of drawing a rich 
picture the modeller may not have a clear understanding of 
what should be modeled from this problematic situation, 
but will have a good grasp of the overall situation. This is 
particularly important when the modeller(s) or stakeholders 
are not familiar with overall situation but only a part of it. 
Also any initial assumptions about the situation can be 
brought forward through discussion and dealt with. 

This SSM tool has not been particularly reported on in 
simulation studies. This could be attributed to the fact that 
almost all studies have been in health care. Drawing rich 
pictures is best achieved in a participative environment (in-
cluding the modeller(s) and stakeholders) with a reason-
able amount of time at hand to undertake the process, 
which is difficult to arrange with health care professionals. 
Another reason is that this tool would be used at the start of 
the modeller(s)/stakeholders collaboration and the output 
of this tool tends to look like a child like drawing on flip 
chart paper. The modeller may feel that this tool does not 
fit with the image often sold to the client of working to-
wards a computer model. On the other hand, modellers that 
use visual interactive simulation software have the oppor-
tunity to use the animation to discuss the problematic situa-
tion of interest but are limited to what can be drawn using 
the package. 

3.2.2 Analyses One, Two and Three  

In addition to the use of rich pictures Checkland (1999)  
advocates analyses one two and three, otherwise respec-
tively known as role analysis, social system analysis and 
political system analysis. 

Role analysis, or analysis one, is an analysis of the in-
tervention system which involves exploring three main 
roles: the role of the client (who has caused the study to 
take place) the role of the ‘would be problem solver’ (who 
wants to do something about the situation) and the role of 
the problem owner. All or some of these roles may overlap.  

Social system analysis, or analysis two, is based on the 
notion that a social system is a continually changing inter-
action of three elements: roles, norms and values. Roles are 
social positions of importance to the problem situation that 
are institutionally defined or behaviorally defined. Fur-
thermore a role is characterised by expected behavior oth-
erwise known as norms. In addition, performance in a role 
will be judged according to values.     

Political system analysis, or analysis three, is about 
understanding how power is expressed in a particular prob-
lematic situation. For example, power may be in the form 
of personal charisma or even membership to a particular 
committee. 

Understanding the roles within a problem situation, 
typical behavior of the stakeholders and the allocation of 
power can mean that the modeller can manage the stake-
holders during the conceptual modelling process (and the 
rest of the simulation intervention) and arrive at a concep-
tual model that is agreeable to all, desirable and feasible. 
All three analyses compliment each other and do not nec-
essarily require to be undertaken in any particular order. 
Also the nature of some of the questions being asked 
should involve a certain amount of sensitivity and that can 
mean that some or all of this analysis may need to be done 
covertly (Pidd, 2007). A possible solution to this is taking 
advantage of the rich picture drawing session to observe 
stakeholders and ask leading questions as part of analysis 
one, two and three. This covert analysis is feasible as 
stakeholders can be made to feature within the drawings.     

3.3 Model Abstraction: Formulate some Relevant 
Purposeful Activity Models  

A purposeful activity model (PAM) is an SSM model. The 
initial stage to developing a PAM is to define the system of 
interest using a structured approach involving a set  SSM 
of tools. Checkland (1999) provides both extensive 
guidance and examples of how to use the SSM tools 
(transformation process, CATWOE, root definition, 
measures of performance) to arrive at the PAM. These 
tools offer guidance on how to format a set of definitions 
to help develop the PAM. The definition of the system, 
called the root definition, can be loosely compared to a 
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company's mission statement. However, central to the root 
definition is a need to demonstrate the transformation 
process (T) of some input to output. Essentially, the 
process undertaken to develop the root definition is an 
exercise in focusing the mind on the experimental frame 
prior to constructing the PAM. Checkland (1999) explains 
that a PAM provides an idealistic view of the elements in a 
system and does not represent reality as participants are 
asked to think outside the current bounds of what is there. 
This enables the participants to compare reality with the 
idealistic view, with the aim of reaching consensus on any 
feasible changes. 
 The process of constructing the PAM involves a 
certain amount of simplification as it is a record of the 
necessary activities to support the system’s transformation 
of input to output. Checkland (1999) recommends listing 
seven activities plus or minus two. The PAM is a 
simplification of the system description and has the 
potential to be used instead of the communicative 
conceptual model (e.g. an Activity Cycle Diagram) 
(Lehaney and Paul 1994a). 

4 CASE STUDY: CONCEPTUAL MODELLING 
OF A HEALTH AND SOCIAL CARE SYSTEM 

The study was to evaluate a health and social care system 
called Intermediate Care (IC) in a locality in Kent, 
England, in 2000. At that time, IC services were a 
relatively new concept and their introduction can be 
attributed to the growing population of older people that in 
many cases were found to be inappropriately using the 
expensive and scarce secondary care resources (hospital-
based resources). IC in contrast to acute hospital services 
would focus on rapid assessment, stabilisation and 
treatment. 

It was decided that DES modelling should be deployed 
as it had proved itself useful in other health care studies in 
evaluating resources. However, we were having difficulty 
deciding how to model the IC system. The actual IC 
system at the beginning of the study was in its 
development phase and interviews with individual IC 
employees and managers revealed that it was not 
particularly understood as a whole by any one person in the 
system and there were many conflicting interpretations. 
There was limited documentation for individual elements 
of the system and none for the system as a whole.  Hence 
SSM was used to help with developing an understanding of 
the system and the conceptual model. 

4.1 Analyses One, Two, Three 

In this study analyses of the roles, social and political 
system started early on and continued throughout most of 
the study. There were several people involved in this 
system and as the study was over a period of about three 

years, there were a lot of changes that redefined each 
analysis. For example, some employees within the system 
were promoted and therefore acquired more power and so 
could commission extensive changes to the system. 
Understanding the political situation meant knowing what 
type of system would be feasible. From the analysis of the 
roles we were able to understand what action some key 
stakeholders were prepared to undertake within the system. 
This also meant knowing who to persuade to organise 
meetings with other stakeholders to obtain information. 
Undertaking the social analysis enabled a better 
understanding of the stakeholders within the system and 
enabled the modeller to align herself to the culture of this 
health and social care system and through interaction gain 
access to information and insights. Also some behavior 
was directly or indirectly included in the simulation model.  

4.2 Drawing Rich Pictures 

During the analyses above it became apparent that it would 
not be possible to observe the system as a whole because 
of its size, the slow pace of change in the system and its 
geographic dispersion.   Therefore, apart from observing 
individual services within the system and talking 
individually to stakeholders it was very useful to meet 
concurrently with a number of stakeholders with 
knowledge of individual sections of the system as well as 
the key stakeholders with power over the entire system. In 
this particular case study these meetings were mostly 
arranged on the back of preexisting meetings, which meant 
that there was only limited time available and the 
stakeholders on many occasions were preoccupied by the 
business from the other meeting. In addition these 
meetings were scheduled weeks apart from each other so 
the process was slow.  

We did not have the time to build up rich pictures with 
the dedication that one would observe in a stand alone 
SSM study but some ready made pictures of the processes 
within the system were brought along for discussion. It 
should be noted that these were not referred to as rich 
pictures but as diagrams. The stakeholders were told that 
we were using  these to help us figure out their system. In 
fact these diagrams were not typical rich pictures as they 
did not directly include issues or stakeholders. However 
these did emerge and get discussed within these meetings.  

In hindsight it would have been better use of time for 
the modeller and stakeholders if a workshop was arranged 
for dedicated knowledge acquisition through rich picture 
building on the system as a whole. This opportunity could 
have been identified in the political or role analysis. How-
ever this was not a failure in terms of the analyses, but a 
failure in recognising how these key stakeholders could be 
best used to the advantage of the study. The information 
acquired using these tools should compliment each other 
and support the process of knowledge acquisition.   
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Despite the missed opportunity to have a dedicated 

knowledge acquisition workshop, as no one had an overall 
understanding of how the system worked, the short 
meetings helped structure this ill-defined problem 
situation. Within these meetings the modeller realised that 
the IC system was not working as a whole because the 
individual services had not yet integrated their operational 
functions. SSM was able to deal with this because it 
enabled action research to take place. More specifically, 
the process of action research comprises of enquiry, 
diagnosis, action planning, action/intervention, evaluation 
and learning (Hart and Bond 1995). The stakeholders, who 
were aware of this lack of system integration, were 
interested in action research, which means they were 
willing to take action to improve the system during the 
study and not just as a result of the findings of the study. 
Therefore, it was sensible to aim at building a simulation 
model of a future integrated system rather than of the 
current situation and use SSM to determine what was 
considered by the stakeholders to be a desirable and 
feasible future system. 

4.3 The Purposeful Activity Model 

In stand alone SSM it is common practice to develop 
several root definitions and consequently PAMs within an 
intervention. Only one purposeful activity model (PAM) 
was developed in this study and that is fairly typical when 
using SSM in simulation studies (Kotiadis 2007).  More 
specifically, in this case study, a primary task approach 
was adopted, in which only one relevant system (rather 
than many subsystems) that could potentially map on to an 
organisational boundary was concentrated upon. The focus 
was on building one overall PAM because the aim was to 
get an overall understanding of the IC system that was 
agreeable to all involved in order to build the simulation 
model. The stakeholders were asked a number of questions 
about the system individually or in the group meetings 
(when drawing rich pictures), but for reasons such as 
having to explain to the many stakeholders the SSM tools 
and how to use them within relatively short meetings, they 
were not directly involved in structuring the root definition 
or constructing the PAM. However, a group of 
stakeholders that included key stakeholders (with power 
and influence over the others) examined the root definition 
and PAM, and agreed that this was the most agreeable and 
feasible view of how the system could work.  
 The mnemonic CATWOE, one of Checkland’s best 
known SSM tools and central to the process of deriving a 
root definition, was used to define the Customer, Actors, 
Transformation process, Weltanschauung (the worldview), 
Ownership and Environmental constraints. The definitions 
in terms of the IC system according to each of Checkland’s 
acronym guidelines is as follows: 

• Customers – the victims or the beneficiaries of the 
transformation process – are the Older People 
over 65 that require rehabilitation or convales-
cence.   

• Actors – those who will do the transformation 
process – are the Intermediate Care employees i.e. 
nurses therapists etc.  

• Transformation Process – the conversion of input 
to output – the need to support Intermediate Care 
in our locality is met by designing and operating a 
system of strategic and operational level activi-
ties.  

• Weltanschauung – the worldview which makes 
the Transformation process meaningful in context 
– a belief that these strategic and operational level 
activities are important in providing effective care 
for the older people. 

• Ownership – those who could stop the transfor-
mation process – the local health and social care 
authorities.  

• Environmental Constraints – elements outside the 
system which is takes as given – local IC funding, 
Department of Health guidelines etc.    

 
Using Checkland’s (1999) guidance on how to cast a 

root definition but also taking into account our CATWOE 
definitions the following root definition was developed for 
our system: ‘A local health and social care owned system 
operated by IC staff, that supports IC in our locality by 
designing and operating a system of IC strategic and 
operational activities in order to provide effective care for 
the older people, whilst recognising the constraints of local 
IC funding and Department of Health guidelines.’ The root 
definition describes an agreeable future view of the IC 
system. 
The core PAM of the IC system can be seen in Figure 2. A 
more detailed description of how to use the SSM tools to 
construct the PAM and derive the simulation study 
objectives can be found in Kotiadis (2007). Some of the 
PAM shown (left hand side) is useful in determining the 
simulation objectives (Kotiadis 2007). The right hand sec-
tion of the PAM is closest to the computer model. 
Therefore the PAM is a simplification of the system 
description, but also with further abstraction provides the 
model description. More specifically, the PAM includes all 
the main IC operational activities (simplification / reduc-
tion in the level of detail in the conceptual model from that 
of the system description), but also describes in a focused 
way what actually takes place in the computer model (re-
duction in the scope of the conceptual model from that of 
the system description). Therefore, through this level of 
abstraction the conceptual model can be derived from this 
simple representation of the IC system.  
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Figure 2: The core Purposeful Activity Model for the IC System 
 

4.4 Discussion of SSM in conceptual modelling  

This paper has focused on two conceptual modelling proc-
esses: knowledge acquisition and model abstraction.  SSM, 
a problem structuring methodology, has been shown to be 
useful in knowledge acquisition and model abstraction us-
ing a case study. In this section we will continue to argue 
that SSM is useful by looking at two of its general benefits: 
it is flexible and it is a structured approach to applying 
common sense.     

Pidd (2007) also recommends using SSM in DES to 
tease out various stakeholder worldviews and assumptions. 
He achieves this through developing more than one route 
definition but does not look any further at constructing the 
corresponding PAMs. In this paper we have focused on 
getting one agreeable root definition leading to one agree-
able PAM. This demonstrates that SSM is not prescriptive 
and the SSM approach can be adapted to better map on to 
the specific needs of simulation studies. Checkland (1999) 
in his 30-year retrospective of the use of SSM provides a 
lengthy discussion on what constitutes a claim to using 
SSM, but regardless of that emphasizes that SSM should 
be mouldable to the situation. 

 It could be argued that the SSM approach is actually 
nothing more than common sense and much of analysis 
one, two and three is probably undertaken anyway by most 
experienced simulation modellers. However novices may 
find SSM helpful in undertaking their first few interven-
tions until the process becomes internalised. Checklands 
(1999) puts forward two ways of thinking about the proc-
ess mode 1 and mode 2. Mode 1 is a prescriptive way of 

thinking about the SSM process and mode 2 is  internal-
ised. 

5 CONCLUSION 

In recent years some attention has been paid to conceptual 
modelling in order to overcome this DES process lacuna. 
Process lacuna has been described as “the lack of concern 
in operational research (OR) with the processes that are as-
sociated with the work of analysts” (Keys 2007, p. 285). In 
this paper we have discussed the artifacts of conceptual 
modelling and focused on the processes of knowledge ac-
quisition and model abstraction. We have argued that SSM 
tools can be useful in undertaking these processes and pro-
vided examples via a DES case study in health and social 
care. It would be useful if other studies reported their 
approach to knowledge acquisition and model abstraction 
in more detail than currently provided, regardless of 
whether  SSM is used. 
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