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ABSTRACT

The aim of this paper is to show how speech act theory can be used in systems development as a
theoretical foundation for conceptual modelling. With the traditional notion of the conceptual model
as an image of reality, the predominant modelling problem is to analyse how the external reality
should be mapped into, and represented in, the system in a ‘true’ way. In contrast to this, we maintain
that the main modelling problem should be to analyse the communication acts performed by use of the
system within its business context. This implies an integration of traditional conceptual modelling with
action-oriented business modelling based on speech act theory. With such an approach it is possible to
reconcile traditional conceptual modelling and the pragmatic aspects of language and computer use.
1t is argued that such reconciliation is essential to arrive at systems that provide relevant information
to users and in which users can trace responsibilities for information, actions and commitments made.

1. INTRODUCTION

Conceptual modelling, as a systems development activity, is basically concerned with two different
views: a static and a dynamic view. The static view emphasizes static properties in terms of entities
and relationships [Chen, 1976]. The dynamic view captures how entities of the static model change
state over time. Such state changes are thought of as triggered by events occurring in the system’s
environment [e.g., Booch et al., 1999].

Although conceptual modelling is an important activity in the systems development process, there is
confusion as to how it should actually be performed. There is, for example, no consensus on how to
represent associations in the static model (such as weak entities, relationships and attributes) [Wand et
al., 1999]. There are also problems related to the modelling of dynamic and temporal aspects [see e.g.,
Gregersen and Jensen, 1999]. A further problem concerns pragmatic aspects, which are largely
neglected in traditional conceptual modelling. This implies that pragmatic concepts, such as actors,
responsibilities, actions and commitments, are not paid sufficient attention during conceptual
modelling [Goldkuhl, 1995; Nurminen 1988].

416



Pragmatization of Conceptual Modelling

These circumstances have consequences for the information system under development. They may, for
example, imply that the system fails to provide relevant information to users, that users do not
understand how to use it [e.g., Gulliksen et al., 1997], and that users cannot trace who is responsible
for information, actions and commitments made [e.g., Eriksén, 2001; Erickson and Kellogg, 2000].

We believe, in line with, for example, Holm [1996], that one important cause of these problems is that
traditional conceptual modelling is based on a descriptive perspective on information systems, which
embodies an objectivistic view of reality.

When creating a conceptual model, from a descriptive perspective on information systems, the
business at hand constitutes the universe of discourse, i.e., the part of reality that the model claims to
reflect. The model is then transformed into a computational representation and stored in the database
of the system being developed. (This is admittedly a somewhat simplified description, but it is
sufficient for the purpose of this paper.) This model of the business is then used as a source of
knowledge about the business, i.e., the business actors can use the computerized model instead of
looking directly at the world (see Figure 1). This objectivistic view of information systems and of
reality reduces the user to an observer who is observing the real world from the outside, through the
conceptual model as implemented in the system. The pragmatic aspect is here seen as mainly related to
how the user acts on the basis of information acquired from the system [Langefors, 1995]; i.e., action
is conceived as being external to the system.

- ~a

g S
’ Reality
I (Universe of 1
Mapping \ Discourse) /l
N S ~ o - ’
Information
System . Knowledge of
\ ........... facts about
Interpretation (]

Figure 1: Traditional view of an information system as an image of reality.

The descriptive view of information and information systems as an image of reality has been
challenged and criticized from a language action perspective on information systems [e.g., Goldkuhl
and Lyytinen, 1982; Winograd and Flores, 1987]. From a language action perspective, an information
system is regarded not as an image of reality that stores true information about the world but rather as
a vehicle for social action and communication within a business context [Goldkuhl and Agerfalk,
2002].

However, conceptual modelling is still important within such an action-oriented view of information
systems. One reason is that the systems must contain and provide a business vocabulary that includes
concepts used for communication [Goldkuhl and Lyytinen, 1982; Lyytinen, 1986]. Furthermore, the
systems must store information about the current state of the business and maintain a record of
business actions performed [Goldkuhl and Agerfalk, 2002]. In fact, as we shall see in the next section,
applying an action-oriented view of information systems implies a reconciliation of ‘traditional’
conceptual modelling and the pragmatic aspects of language and computer use.

In this paper, we discuss how conceptual modelling can be informed by an action-oriented perspective
of information systems to provide a practical, yet theoretically founded, basis for capturing important
properties of the business modelled. Properties such as actors, actions, associations, responsibilities,
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time constraints and state-changes. The pragmatic aspect is here seen as related to how the system is
used to perform actions not only on the basis of information from the system but also through the
system [Goldkuhl and Agerfalk, 2002].

We propose an integration of traditional conceptual modelling with action-oriented business
modelling, an integration that may eliminate the tendency of contemporary conceptual modelling
approaches to yield overly abstract models that lack a clear path from model to implementation in
business information systems. One, perhaps the foremost, reason why conceptual models tend to be
too abstract, we believe, is that the use of conceptual models and information systems is not analysed
pragmatically from within the business context. Instead, conceptual models and information systems
are considered as images or mirrors that are external to the business.

With the notion of the conceptual model (and the information system) as an image of reality, the
predominant modelling problem is to analyse how the external reality should be mapped into, and
represented in, the system in a ‘true’ way. In contrast to this, we maintain that the main modelling
problem should be to analyse the communication acts performed by use of the system within the
business, and how these acts may affect the business context. With such a pragmatic view, conceptual
modelling is still important, but we argue that the importance of the business context must be
emphasized more. In the next section, speech act theory will be used to give a theoretical background
for such a pragmatic approach to conceptual modelling.

2. INFORMATION SYSTEMS AND SPEECH ACTS

The assumption that information systems should serve as images of reality, used to inform users about
the world, suggests a rather restrictive view on the role of information systems within organizations.
We maintain that information systems are primarily used for communication and that this activity
cannot be viewed only as making descriptions of reality. People do not use language only to talk about
events in the external world as observers; they act and communicate within the world, as social actors.
Communicating implies doing things, and messages carry more meaning than just facts about reality:
they also carry the actors’ intentions and beliefs and are used to influence people and to change the
world. Communication can therefore be viewed as action. This is also the main idea in the theory of
speech acts [Austin, 1962; Searle, 1969]. According to Austin [1962], ‘to speak is to act’. When
saying something, we are doing something—for example, promising or commanding. Austin also
coined the phrase ‘descriptive fallacy’ to refer to the misconception that language is only used for
descriptions of reality; which is the case with a traditional conceptual view of information and
information systems.

According to Searle [1969], a speech act consists of four different sub-acts:
1. uttering words, i.e., performing utterance acts;
2. referring and predicating, i.e., performing propositional acts;

3. stating, questioning, commanding, promising, and so on, i.e., performing i/locutionary acts; and
4. causing an effect in hearers, i.e., performing perlocutionary acts.

Searle is explicit about the first three elements (1), (2) and (3) not being separate things that a speaker
does simultaneously. Likewise, (1) and (2) are not means to achieve (3). Rather, ‘utterance acts stand
to propositional acts and illocutionary acts in the way in which, e.g., making an “X” on a ballot paper
stands to voting’ [Searle, 1969]. This is different from the perlocutionary act (4), which is not really an
act at all [Allwood, 1987; Eriksson, 2000]; rather, it is the effect that the speech act has on the hearer.
It is also important to emphasize that there are a number of effects that can be the result of performing
a speech act, and that these effects can also be oriented towards the speaker. For example, the effect of
a promise is the creation of a commitment on the part of the speaker, to perform a subsequent act.
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All semiotic acts, both linguistic and non-linguistic, must be understood within the social context in
which they are uttered [cf. Searle, 1969.]. Actors must understand the context to participate
successfully in communication. Auramiki et al. [1988] define the context of a speech act to be a
combination of speaker, hearer, time, place and possible world. The first two concepts refer to the
actors who are performing and interpreting the action. Time and place represent the temporal and
spatial aspects of the action. Possible world refers to the residual features of the context that make a
particular action possible and meaningful, and hence potentially successful. Typically, these include
shared norms, values and beliefs and the existence of certain social and material (brute) facts. Note
that by referring to a possible world rather than the actual world, it becomes possible to talk about the
future and what ought to be [Auraméki et al., 1988.]. When doing business, the social context of the
communication is the business context. From this discussion, we can conclude that the business
context consists of actors, situated in time and space, performing communicative and material actions,
and these actions must be related to an intersubjective understanding of the business context.

This theoretical discussion can be applied to the use of an information system in a business context
with the help of the business offer described in Figure 2.

Business Offer
Date: 18-12-97 Time: 10:30am

Salesman: James Howard
Customer: Jenny Doe

Purchase object

Model: Volvo 850 GLT 2,5. Front-wheel drive, 4 doors.

Engine: Petrol. Catalytic. 5-cylinder. Transverse. 170 h.p./125 kW B5254F
Gear Box: Manual 5-geared. M56.

Color: Polar white nr: 189

Extra Equipment: ~ S-Package: Automatic climate control + Cruise control.
Amount due: £16,000

Offer valid until 31-12-97.

Figure 2: A Business offer.

The business offer in Figure 2 is communicated by the use of a sales support system within a car
sale/purchase business context [Eriksson, 1998]. The business offer above can be described as an
action-elementary message [Goldkuhl and Agerfalk, 2002], which consists of a propositional content
and an illocutionary component (corresponding to the propositional act and the illocutionary act as
discussed above). In the message above (Figure 2), the propositional content identifies and describes
the attributes of the purchase object, which is a car. The illocutionary component shows how the
propositional content should be used; in this case it should be understood and used as a business offer.
If we relate this example to Searle’s description of different sub-acts and effects, it can be described as
follows:

1. Utterance act: This is the production and communication of the physical written message, which
can be presented either on the computer screen or printed on paper.

2. Propositional act: The propositional act is performed by use of the propositional content, which
refers to an object, in this case a purchase object (a car) and its attributes.

3. lllocutionary act: The illocutionary act is performed through the illocutionary verb offer.
4. Effects: The business offer affects the business context; for example, by creating an obligation on
the part of the car dealer to sell the car under the conditions described in the offer. The business

offer may also create the effect of the subsequent purchase of the car by the customer, which is
certainly the intention of the car dealer.
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In this context, we prefer to use the concept communication act rather than speech act, because the
acts that we are talking about are performed through different types of media, not through speech
alone. The business context of the communication act consists of: time (18-12-97, 10:30 am), place
(car dealer’s office), speaker (car dealer together with the system), hearer (customer), and possible
world (the purchase object, i.e., the car and the price of the car, as described by the propositional
content; and business rules, social expectations and beliefs that govern the actors’ behaviour).

When the communication act is performed, it changes the state of the business context to the Car
Offered state. The transition implies that (a) information, which consists of the propositional content,
has been created, (b) the car dealer has expressed the intention and will to sell the car and (c) a
commitment has been created on the part of the car dealer to sell the car under the conditions that are
described in the business offer.

If we agree that communication is action that involves causes and effects that change the state of the
business context, and that these actions can be performed by the use of information systems, then we
can use Searle’s theoretical discussion to understand the integration of the conceptual aspect of
information systems with its pragmatic aspects. However, let us first give some examples of how
speech act theory has been used as an alternative to the strict representational view of information
systems in the information systems development community.

3. CONVERSATION FOR ACTION

Traditional descriptive conceptual modelling focuses on the propositional content of information. The
idea is to find generic information structures that are stable over time. However, detaching the
propositional content from its intended use is a prominent example of Austin’s ‘descriptive fallacy’
[Winograd and Flores, 1987; Holm, 1996].

To put more focus on the illocutionary component that is neglected by conceptual modelling,
Winograd and Flores [1987] propose a modelling approach based on speech act theory and the
coordinating power of language. Their ‘conversation-for-action’ (CFA) schema, which is based on
transitions between states, has had a substantial impact on our understanding of computer supported
collaborative work and has been of great importance for workflow management. Winograd and Flores
[1987] explain that the CFA schema is derived from the observations that computers can be used to
support human communication and that computers should be programmed on the basis of repetition
and reoccurrence. Their conclusion is that to design information systems that support human
communication, developers must identify repetitive and reoccurring structures. They further claim that
the CFA schema captures these structures accurately at a generic level.

According to the CFA schema, a business conversation is initiated by a request from a customer (the
initial speaker), which specifies some conditions of satisfaction. The supplier (the initial hearer) then
has the choice of accepting the conditions (promising to satisfy the request), rejecting it or making a
counteroffer. If and when the parties have agreed, the supplier eventually asserts that the conditions of
satisfaction have been met. The customer can then either declare that, in his or her opinion, the
conditions have not been met, or express satisfaction, thus ending the conversation happily. During the
conversation, both the supplier and the customer can withdraw at any point and thus cancel the
conversation sequence unhappily.

Building on the generic speech act pattern of the CFA schema, the Action Workflow approach
[Denning and Medina-Mora, 1995] describes business interaction as consisting of four phases: (1)
preparation, (2) negotiation, (3) performance and (4) acceptance. As before, the roles of customer and
performer are pre-defined. These phases and roles are described by the Action Workflow loop.

Both the CFA schema and the Action Workflow loop can thus be regarded as generic schema for the
structure of business activity used to direct analysts’ attention to the action-oriented character of doing
business.
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The advantage of these state-transition modelling techniques is that they take into consideration the
illocutionary component and the way that speech acts affect the business context, when they model the
business to design information systems. However, a problem with these approaches, and similar ones
such as DEMO [Dietz, 2001] and COMMODIOUS [Holm and Ljungberg, 1996], is that they not only
shift from a narrow focus on the propositional content of information, but that they actually tend to
disregard the important coupling between the propositional content on one hand and the illocutionary
component and the way that speech acts affects the business context on the other. The speech act
based modelling techniques described above become as narrow as the methods used for traditional
conceptual modelling but with another focus.

In the next section, we will discuss an alternative to contemporary speech act based approaches, an
alternative that considers both propositional contents and illocutionary components and how speech
acts affect the business context.

4. ACTION-ORIENTED CONCEPTUAL MODELLING

Taking communication acts performed in a business context as the starting point for systems
development, as suggested in Section 2, implies that business design and information system design
become integrated into a single activity that encompasses both of them. This is so because information
systems are not used only for storing and providing information about an external reality (i.e., the
business at hand), which is the view of information systems in traditional conceptual modelling. In our
view, it is important to understand the system as a vehicle used for performing communicative
business actions embedded in a business context, which the system also affects.

From the discussion in Section 2, we have seen that communication can be seen as action and that the
performance of communication acts is a presupposition for subsequent communication acts as well as
for other ‘non-linguistic’ acts (i.e., communication acts may trigger subsequent acts). This means that
business modelling and systems development become an integrated activity of analysing the whole
context of action. With the previous discussion in mind (see Section 2), we would like to draw
attention to three important aspects of communication acts and conceptual modelling. Firstly, the
propositional content of a communication act can be described by traditional static conceptual
modelling (such as E/R modelling or object modelling). Secondly, the illocutionary component of the
communication act should be analysed together with the propositional content; this is important for
both static and dynamic modelling. Finally, actions change the state of the business context and thus
ought to be the basis of dynamic conceptual modelling.

These observations can be related to the distinction that is made in linguistics between the semantics
and pragmatics of language. Semantics is focused on the meaning of propositional content while
pragmatics is focused both on the pragmatic meaning of language when it is used in communication
situations and the effects that the communication have on speakers and hearers.

Based on this discussion, we claim that:

= traditional conceptual modelling has focused too much on the semantics of language and too little
on the pragmatic aspects (see Section 1); and that

= gspeech act based modelling techniques have focused too much on the pragmatics of language and
too little on the semantic aspects (see Section 3).

However, by using an action-modelling approach, we can take both the semantic and pragmatic
aspects into consideration. This approach makes it possible to reconcile traditional conceptual
modelling and the pragmatic aspects of language and computer use. In the remainder of this section,
we will give an example of how this can be done. The example is derived from a case study [Eriksson,
1998] of a sales support system used in a car sale/purchase business context. It is important to note
that the example is not intended to provide empirical evidence; rather, it should be understood as an
illustration of our discussion based on a real-world example.
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4.1. Dynamic modelling

The main idea with an action-oriented perspective is to analyse the way that information systems are
used to perform actions within a business context. Using Action Diagrams is one way of doing this
[Agerfalk and Goldkuhl, 2001]. The Action Diagram in Figure 3 shows five important business
actions (offer, purchase, order confirmation, delivery and payment) that are performed during the car
sale/purchase business process.

1. Offer [Car Dealer = System = Customer] Symbol Legend
Y

. Information flow
Business (communication)

offer

Material flow

Numbered activity with named
performers (the arrow indicates
the main direction of
communication)

1. Offer [Car Dealer > System]

Purchase

order Ordered sequence of activities

with no intermediate action
objects

Material action object

Information action object

Business (oral or written)

Contract

Named state of
business context

5. Payment [Customer = Car Company]

o

Payment
Issued

Figure 3: Action Diagram describing the car sale/purchase process.

Action Diagrams show actions and performers of actions together with information and material flows
that are results of, and preconditions for, actions. In the Action Diagram of Figure 3, we have also
utilized an additional feature, tagged boxes, showing how the actions change the state of the business
process. This way, state transitions and actor-communication links can be modelled together.

Let us now examine further the meaning of the actions and the state transitions described in Figure 3.

Action 1 — Offer: The car dealer, together with the sales support system, performs the business offer
action, which is a communication act. The transition to the Car Offered state means that the car dealer
has expressed the intention to sell the car. It also implies that a commitment has been created on the
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part of the car dealer, who is on commission from the car company, to sell the car under the conditions
described by the propositional content of the business offer; for example, not to sell the car at a price
higher than that stated in the business offer.

Action 2 — Purchase: The customer makes use of the business offer to decide whether to buy the car or
not. If the customer decides to perform the purchase action, using the sales support system, then there
is a transition to the Car Ordered state. The Car Ordered state means that the customer has expressed
the wish that the car dealer should sell the car to him or her. It also implies that a commitment has
been created on the part of the customer to pay the price and to buy the car under the conditions that
are described by the propositional content of the purchase order.

Action 3 — Confirmation: The order confirmation action, which also is a communication act, is
performed by the car dealer, together with the customer, with the help of the sales support system, and
the order confirmation is manifested in a purchase contract. The Order Confirmed state means that the
car dealer has expressed willingness to accept the purchase order from the customer. It also means that
the customer has confirmed the intention of buying the car. New commitments are also created. One
commitment implies that the car dealer will deliver the car under the conditions described in the
purchase contract. Another commitment is created on the part of the customer, implying that he or she
will pay for the car under the conditions specified in the business contract.

Action 4 — Delivery: The supplier performs the delivery action, which is a material act. The Car
Delivered state implies that the car dealer (or rather the car company) has fulfilled the commitment to
deliver the car under the conditions that were specified in the business contract.

Action 5 — Payment: The customer performs the payment action, which can be either a material or a
communication act depending on how the payment is carried out. The Payment Issued state implies
that the customer has fulfilled the commitment to pay for the car under the conditions that were
specified in the business contract.

It is important to do action modelling because it shows that actions are performed with the help of
information systems. These actions create information and change the state of the business process by
creating commitments that must be considered and fulfilled as it proceeds.

In traditional conceptual modelling, the system is not viewed as a vehicle for performing actions
embedded in a business context. With a descriptive perspective, all actions are performed outside the
system, which is only used for description of an external world constituted by actions, objects and
events. Certainly, information systems are used for describing actions and events that are external to
the system. For example, the sales support system could be used to describe the material act of
delivering the car. A clerk at the delivery office who registered a delivery report in the system would
typically do this. Although this message is used to describe an external action (event) in relation to the
system, it is important to emphasize that the very registration of the delivery of the car (and hence of
the issuing of the delivery report) should be seen as a communication act. The Report action, which is
performed by use of the system, states that the delivery action has taken place. It is important to
emphasize that the clerk at the delivery office who registers the information is not only making a
description of the delivery of the car (which is the part of the communication act that is called the
propositional act, see Section 3), but is also stating that this is a fact (which is the part of the
communication act that is called the illocutionary act, see Section 3), which commits the clerk to the
truth of the propositional content. This Report action will of course not change the physical delivery of
the car; nevertheless, it affects the business context because it implies that the car company claims that
it has fulfilled its commitment. The state of the business is changed to Delivery Confirmed, which
implies (a) the creation of information about the delivery of the car, (b) the making of a commitment
on the part of the clerk regarding the truth of the report and (¢) a declaration that the car company has
fulfilled its commitments, which implies that it is free to invoice the customer, i.e., to request that the
customer should fulfil the commitment to pay for the car.
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The Action Diagram in Figure 3 and the description of the business process are, of course,
simplifications of the activities performed in the actual business process. For example, we have not
described the negotiation that takes place in the Proposal phase of the car deal. Normally, there is a
negotiation between the car dealer and the customer when the car dealer has made the initial business
offer. The purpose of the Action Diagram has been to indicate a number of generic actions in the
business process that can be used to illustrate the points that we are trying to make in this paper, i.e., to
illustrate that:

= the business context, and that way that the system is used within this context, is the focus of our
analyses, rather than a universe of discourse that is external to the system; that

= the business context is constituted of both material acts and communication acts, and both action
types must be analysed when we model the business, to analyse how the system is used in, and
affects, the business context; that

= the actions performed (both material acts and communication acts) change the state of the business
context; and that

= the communication actions performed are carried out together with the sales support system.

4.2. Static modelling

The static view of the business emphasizes static properties of entities and their static dependencies.
Static modelling has been the focus of traditional conceptual modelling techniques but so far has not
been sufficiently included in speech act based modelling techniques. In our opinion, it is important
from an action-oriented perspective to focus on static aspects also. The main reason for this is that an
information system must store information about important entities, their properties and relations
between them, which are all elements of the business context.

Action modelling and Action Diagrams are of interest in relation to the identification of important
objects and the way that information about these objects should be structured. The reason for this is
that information about essential actions, and their results must be structured and stored in the system.
When performing static modelling, from an action-oriented perspective, both tangible things (e.g., cars
and actors) and less tangible things (e.g., actions and messages) can be regarded as objects. The reason
that messages are considered as objects is that messages are the results of communication acts, and
presuppositions and triggers for subsequent acts. This implies a need to store information about, and to
keep track of, important communication acts and messages produced.

When making static analyses of actions, it is of interest to describe both the actions and static
dependencies between actor(s) and actions. For example, if we analyse the business offer, which is a
communication act, and the static dependencies between the act and the actors involved, then we can
end up with a UML Class Diagram [see e.g., Booch et al., 1999] as shown in Figure 4.

1 0..* Business 0. 0.1
Car Dealer Offer Customer

Figure 4: Relations between a communication act (a business offer) and the actors involved in that act (a car
dealer and a customer).

From the Class Diagram in Figure 4, we can see that the car dealer, the business offer and the
customer are regarded as objects/entities; we have also described important static dependencies
between these objects. The car dealer can be related to many business offers or none, and one business
offer must be related to one car dealer. One business offer can also be related to one customer or none,
and one customer can be related to many offers or none. These static dependencies are conditions or
rules that must be derived from the business action context.
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When we make a static analysis of a message, both the type of message (the illocutionary component)
and the propositional content are of interest. In the diagram above, it is important to use the
illocutionary component (the verb offer) to describe the type of communication act performed. It is
also important to analyse the propositional content because it is used for referring to important objects.
It is important to notice that the propositional content of the business offer refers to something that is
called a purchase object, which refers to a car that the car dealer wants to sell. In this action context,
not only can the car company sell cars that physically exist at the time when the car is offered but also
the car company can offer cars that will be built after the customer has purchased the car (i.e., on
customer order). The pragmatic meaning of an offer is not that it is true that the car referred to exists,
which would be the case if the illocutionary component were used for stating a fact, for example, in
the case of a report. The pragmatic meaning of the offer should be understood as an undertaking of an
obligation to sell the purchase object referred to, whether it exists or not at the time the offer is issued.
This condition has consequences for the conceptual model.

Firstly, we cannot always use the licence number or the vehicle’s serial number as the key to refer to
the car object, because these are identifiers used for cars that physically exist. Secondly, the attribute
types and their values in the business offer may not refer to an existing car but can refer to a car that is
to be built. Thirdly, even if an existing car is offered, it can be the case that the car offered has
different attributes from the existing car. This would, for example, be the case if the car dealer added
attributes to the car in the offer, such as extra tyres and a sterco that were to be installed before the car
was delivered to the customer.

Altogether, this implies that the existing car object and the purchase object offered are not really the
same object; this is also obvious because we must allow for existing cars that have not yet been
offered. Ultimately, this exemplifies the need for analysing the illocutionary component and
propositional content together, and the need for the concept of possible world as discussed above.
Figure 5 depicts this discussion.

Business 1 1 Purchase 0.* 0.1 Existing
Offer Object Car

Figure 5: Relations between Business Offer, Purchase Object and Existing Car.

From the Action Diagram in Figure 3 we can also see that different actions are related to each other.
The business context is a network of actions where both material and communication are related to
each other. For example, the offer is a presupposition for the purchase action, and the result of the
purchase action is the purchase order. This implies that we must also describe interdependencies
between different actions (see, e.g., the Class Diagram in Figure 6).

Business 1 0..* Purchase
Offer Order

Figure 6: Relation between different communicative actions.
From the Class Diagram in Figure 6, we can see that a business offer can be related to many purchase
orders or none, and that one purchase order must be related to one and only one business offer.

In line with this discussion, we conclude that the ‘complete’ resulting static conceptual model would
consist of the classes Business Offer, Purchase Order, Purchase Contract (which would be related to
the class Payment) and Car Delivery, all signifying important communication acts.
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From this discussion, we can conclude that the class Business Offer is an object type in its own right,
(as is the Purchase Order, the Purchase Contract and the Payment). This is important to emphasize, as
it may be tempting to view the Business Offer merely as a weak entity (e.g., as an association class),
or as a state attribute of an order class, which can cause problems during database and system design
and usage, such as missing information and unintended deletion [see e.g., Balaban and Shovel, 1999].
This was also experienced in the case study where the sales support system was evaluated. In that
particular system, the business offer was not represented as a regular entity relation in the database
(i.e., it was not implemented as a separate relational table uniquely identifying offers). Instead, the
offer was considered as a state attribute of the order class, and information about the order was
updated by changing its status from ‘offer’ to ‘order confirmed’. This implied that when the offer was
confirmed, and the business contract was established, the information about the business offer was no
longer kept in the database. A problem caused by this solution was that the car dealers and the
customers could not compare the offer with the purchase contract of the same car deal in situations
when it was important to trace and compare these two generic business communication acts [cf.
Goldkuhl, 1998]. It also became difficult to make business analyses based on the information stored in
the database. For example, it was impossible to see how many business offers had actually resulted in
purchase contracts. This was believed to be essential information for analysing the effectiveness of the
business. From this experience, we can learn the importance of considering important communication
acts as object types in their own right, and that the change in state of the business context to Order
Confirmed should not be modelled as change of a state attribute associated with an order class. The
lesson learned is that it is essential to examine critically all important business communication acts to
decide whether or not they should constitute regular entities about which the system must keep
information. Our firm belief is that generally they should do so, to promote conceptual models that are
capable of handling changing business requirements.

Arguably, it would be possible to arrive at a static model that reflects these concerns without explicitly
applying the proposed action-oriented perspective. However, the proposed approach aims to make this
occur by intention rather than by chance.

S. CONCLUSION

In this paper, we have argued (a) on the one hand that traditional conceptual modelling has focused too
much on the semantic aspects of language and too little on the pragmatic aspects (see Section 1) and
(b) on the other hand that speech act based modelling techniques have focused too much on the
pragmatics of language and too little on the semantic aspects (see Section 3).

To remedy these shortcomings, we have proposed action-oriented conceptual modelling based on
speech act theory. The ontological standpoint that we propose implies that information systems can be
used by business actors to perform actions and to store information about performed as well as
anticipated actions. We act in the world and manage information about action in the world. We must
conceptualize and model the communication per se, not just the material world (or our conception of
it). The propositional content of a language act can describe things that are yet to be, and we thus must
understand conceptually and model both the existing world and a possible world.

Choosing speech act theory as a foundation for systems modelling is not a new concept. However,
contemporary speech act based approaches, the CFA schema and Action Workflow being the most
prominent examples, seem to have missed an important key notion within the theory, a notion that is
crucial for the successful adoption of the theory as a foundation for conceptual modelling. In an
attempt to incorporate the intentional action aspect into business and system modelling, they have
actually swung the pendulum too far and neglected the coupling between the propositional content and
the illocutionary component of speech—what is talked about and what speaking does.

In this paper, we propose a focus on both material and communicative acts and the business context
within which these actions are performed. Based on an understanding of the dynamic structure of the
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business context, we have shown how a static conceptual model of the business can be arrived at. We
propose action-oriented dynamic modelling where social action is analysed within a business context.
This analysis is performed from within (i.e., from the actors’ perspective), and attempts to answer the
question of what acting does (communicatively and materially). With this understanding as a base, we
further propose action-oriented static modelling where social actions constitute conceptual objects
about which the system is required to keep information. This analysis is performed from the outside,
and attempts to answer the question of how the action is related to other things about which we must
keep information. This way, the real strength of speech act theory as a foundation for conceptual
modelling can be established. As a result, a foundation is laid for designing understandable systems
that provide relevant information to users, and from which users can trace responsibilities for
information, actions and commitments made.
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