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Abstract. The management of social phenomena in conceptual modelling re-
quires a novel understanding of the notion of representation. In particular, the 
principles for the existence and identification of objects need to be reconsi-
dered. To do this, the paper draws on the current ontological discourse in  
information systems engineering and proposes a sociomaterial ontology for 
supporting conceptual modeling. The ontology shows how organisational enti-
ties are grounded in physical ones and how they can be understood in terms of 
deontic notions like privileges, duties and powers. The sociomaterial ontology 
is able to assist designers in creating understandable and robust conceptual 
models. 

1 Introduction 

Work on ontologies for information systems design reflects a distinction between 
physical and social phenomena.  Much of this work has its origins in ontologies for 
physical things and phenomena, such as the BWW-ontology [15]. In order to address 
social aspects, some authors have proposed socially oriented ontologies, such the 
Enterprise Ontology by [1]. These ontologies focus on social constructions like 
agents, organizations, rights, obligations, commitments, contracts, and social actions. 
An ontology that addresses physical as well as social aspects is UFO proposed by [4]. 
While these ontologies have resulted in a deeper understanding of the subject matter 
of conceptual modeling and information systems, there is still a need for further clari-
fying the relationships between the physical and social domains, as suggested by  
recent work on sociomateriality, [9]. 

The main goal of the paper is to propose a sociomaterial ontology for conceptual 
modeling. Section 2 elaborates on the how the material and social world can be 
represented by language and presents the sociomaterial ontology, which is primarily 
based on speech act theory, [10], universal pragmatics (formal pragmatics) [5], rights 
analysis, [7], and social ontology, [2, 11]. Section 3 illustrates how the ontology can 
be used for supporting conceptual modelling. Finally, Section 4 concludes the paper 
and suggests directions for further research. 
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2 A Sociomaterial Ontology 

2.1 The Construction of Social Reality 

For the purpose of this paper, a first distinction is made between physical things and 
humans.  Humans, as well as other biological beings, are grounded in physical things 
in the sense that they are existence dependent on them through an asymmetric, transi-
tive and down linear grounding relationship, as suggested in [8].  

Humans can perform physical actions, i.e. create, modify and destroy physical 
things. We here take the view that also some physical things can perform physical 
actions, though not intentionally, e.g. an ATM ejecting a credit card. The notions 
introduced above are shown in the lower part of Fig. 1 as the classes Material Entity, 
Physical Entity, Human Being, Physical Media, and Physical Action. 

Humans regularly interact with each other and are related in various ways. Groups 
of people and their relationships may become more or less stable over time, resulting 
in social structures. A social structure can be defined as a group of people who are 
related to each other by holding some beliefs or dispositions with regard to some 
practices, [2]. In order to describe these kinds of structures, the notion of institution is 
helpful. Institutions can be defined as “systems of established and prevalent social 
rules that structure social interactions”, [6].     

In order to clarify the basis of social phenomena and how the world is constituted 
by the use of language, we will here follow the work of John Searle [10, 11]. A key 
assumption is that the social world consists of social relationships that bundle rights, 
and some of these have been created according to formal institutions.  

2.2 Rights and Institutional Entities 
A key observation is that not only humans but also other kinds of entities may have 
rights. For example, organisations may have duties and privileges to other organisa-
tions as well as to people. In order to capture the idea that some objects may have 
rights, the notion of institutional entity is introduced. An institutional entity is an ob-
ject that may have rights within some institution, where a right is defined according to 
W. N. Hohfeld, [7]. An institutional entity has a claim on another institutional entity if 
the second entity is required to act in a certain way for the benefit of the first entity, 
typically by carrying out some action. Conversely, the second entity is said to have a 
duty to the first one. An institutional entity has a privilege on an action if she is free to 
carry out that action in accordance with the regulations of an institution. A power is 
the ability of an institutional entity to create or modify a social relationship. An ex-
ample is that a person owning a piece of land has the power to sell it to someone else, 
thereby creating a new ownership relationship for that piece of land. In our work, an 
institutional entity has active power if it can carry out an action that contributes to the 
creation or modification of a social relationship. An institutional entity has passive 
power if its presence in a certain situation contributes to the creation or modification 
of a social relationship. 
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Fig. 1. The socio-material ontology 

Typically, rights do not occur in isolation but are bundled together in social rela-
tionships that bind several institutional entities together. A social relationship is a 
collection of rights among two or more institutional entities that are defined according 
to the rules of some institution. An example of a social relationship is a contract be-
tween a customer and a supplier for some products. The contract would primarily 
consist of a number of duties for the supplier to deliver products and for the customer 
to pay for them. Institutional entities always exist within social relationships, i.e. 
every institutional entity is existence dependent on a social relationship. For example, 
a customer exists only if there is a social relationship between the customer and a 
supplier; if the social relationship ceases to exist, so does the customer. In other 
words, the social relationship constitutes the customer - the customer exists because 
of the social relationship. Thus, some social relationships constitute new institutional 
entities, while others only relate already existing institutional entities, see Fig 1.  

When an institutional entity has been created, it will receive a number of rights, 
and during its lifetime it will continue receiving and losing rights. In order to 
represent these changes of rights, we use the notion of social functions where a social 
function is as a set of kinds of rights, e.g. those of a husband in a Marriage relation-
ship. Social functions can be assigned to institutional entities within a social relation-
ship, as modelled by the class Social Function Assignment in Fig. 1. Through such an 
assignment, an institutional entity will hold the rights given by the social function. 
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2.3 Kinds of Institutional Entities 
There exists a large variety of institutional entities, ranging from companies and citi-
zens to products and passwords. The taxonomy suggested here is based on the groun-
ding, [8], of institutional entities as well as the kinds of rights they may possess. On 
the top level, we identify three kinds of institutional entities: institutional subjects, 
things, and records. An institutional subject is directly or indirectly grounded in a 
human being, while a thing is grounded in a physical object and a record in physical 
media. 

Every institutional entity is directly or indirectly related to one or more material 
entities. Some entities are physically grounded in material entities through the rela-
tionship physically grounded, cf. [8]. An institutional entity may also be related to 
institutional entities through the relationship socially grounded, meaning that when 
the first entity is created it is based on the other entity. For example, when a credit 
card is issued and a credit card customer is created, it typically has its origin in a citi-
zen of some nation. Social grounding, unlike physical grounding, does not imply exis-
tence dependency, it is, however, still an asymmetric, transitive and down linear  
relationship. 

An institutional subject is an institutional entity that is existence dependent on one 
or more human beings. Four kinds of specializations of institutional subjects can be 
identified based on an analysis of (i) what types of rights an institutional subject can 
possess, in particular if it can have duties, i.e. be responsible to other subjects, (ii) 
whether or not an institutional subject is grounded. 

A person is an institutional entity, physically grounded in a single human being or 
socially grounded in another person that can have duties as well as privileges and 
powers. Examples of persons are citizens, students, and customers. A juridical person 
is an institutional entity for which there always must exist at least one person that can 
perform actions on its behalf. A juridical person can have duties as well as privileges 
and powers. Examples of juridical persons are companies and associations. A social 
group is an institutional entity physically grounded in a group of human beings or 
socially grounded in a group of persons that can have passive powers but neither du-
ties, privileges nor active powers. An example of a social group is a household. The 
household itself does not have any duties but it can have passive powers, e.g. a 
household with children may bestow a right on one of the parents to receive a 
monthly allowance. A social subject is an institutional entity for which there always 
must exist at least one person that can perform actions on its behalf. A social subject 
can have passive powers but not duties, privileges or active powers. In contrast to a 
social group, the social subject is not existence dependent on the persons that can act 
on its behalf. An example of a social subject is a rock band, for instance “The 
Beatles”. A thing is an institutional entity, physically grounded in a single physical 
entity or socially grounded in another thing that can have active and passive powers, 
as well as privileges but not duties. Examples of things are traffic lights and coins.  A 
record is an institutional entity that is physically grounded in physical media or so-
cially grounded in other records, e.g. a password or a discount code. Records cannot 
have duties or privileges but only passive powers. For example, a password can be 
used to provide privileges to a document.  
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Humans as well as physical things are able to carry out physical actions. Physical 
actions always change physical entities, but they can sometimes also be used for 
creating, modifying and terminating social relationships. In such cases, people per-
form social actions through physical actions, e.g. entering a treaty can be done by 
signing a document. A social relationship is created, modified, and terminated 
through a process of such social actions.  

3 Using the SMO - Case and Comparisons 

We introduce a running case to illustrate applications of the socio-material ontology 
and to compare it to a well-known upper-level ontology, UFO [4]. In Sweden, the 
right to financial aid is governed by the SoL, Socialtjänstlagen (Social Services Act) 
[12], which specifies rights of municipalities and residents. Municipalities have the 
power to assign allowances (a right) to household members depending on the number 
of people living in the household, income, etc. A household is a number of people 
who live in the same dwelling; they can be biologically related but this is not neces-
sary. In order to make decisions on the right to allowances, the municipality has to 
determine the members of a household. In terms of the sociomaterial ontology, the 
municipality creates a household relationship - a social relationship that constitutes a 
household and a number of household members. In doing so, it consults information 
from another juridical person, the Swedish national housing office that records what 
people are residents on what addresses. In order to be constituted as a member of a 
household, you must have been constituted as a resident by the Swedish national 
housing office (a juridical person outside of the municipality). A household member 
can be either an adult or a child. When a household is created, its adults are given 
duties with respect to its children, and the latter are given corresponding claims with 
respect to the adults. One of the adults is, optionally, granted rights to allowance from 
the municipality if the household does not reach an income-level specified in the SoL. 
The household itself (a social group) is not granted any rights other than passive pow-
ers, i.e. it is only in the presence of the household that its members can be granted 
rights. 

 

Fig. 2. Social functions (bundled rights) assigned to household members and households 
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The SMO can be used to guide conceptual modellers when designing models for 
social domains, in particular in inter-organizational contexts. The main guideline is 
that every class introduced in a domain model should be related to one of the SMO 
classes, e.g. by stereotyping. Applying the SMO for the running case results in the 
model in Fig. 2.  

Next, the running case is modelled using the UFO ontology [4]. Using the UFO, 
adults or children in a household are represented as phases. A Phase is a an anti-rigid 
sortal, where sortal refers to a core category in UFO representing entity types that 
carry a principle of identity for its instances, i.e. a principle for  determining whether 
two instances are the same or not.  The statement that a phase is anti-rigid means that 
an instance of the phase is not an instance of it in all possible worlds.  Class Resident 
is a specialization of Person - a kind from which Resident inherits its principle of 
identity. The fact that a member of a household has to be a resident is modelled as 
Household Member being a specialization of Resident, both of which are roles. A 
Role, like a Phase, is anti-rigid, e.g. persons who take on the role of resident or 
household member may move in and out of these roles. Roles differ from phases with 
respect to their specialization conditions, where phases depend on intrinsic properties 
of the phased entity, while roles depend on extrinsic (relational) properties of the role. 
For example, what determines whether or not a resident should be specialized into an 
Adult or a Child is the intrinsic property ‘age’. If a resident is classified as household 
member or not depends on the relations the person has to the other potential members 
of the household, in particular whether they are co-located on the same address. 
Household, finally, is a Collective, which typically provides an extensional principle 
of identity, i.e. two collectives are the same if their members are the same. 

 

Fig. 3. Running case modelled using UFO [Guizzardi05] 

Comparing Fig 2 and 3, one distinguishing feature of the SMO is how generaliza-
tion relationships are handled, e.g. Household Member is not viewed as a subclass of 
Person in the SMO. The ontological reason for this is that household members, child-
ren and adults, are constituted by the municipality, while persons are constituted by 
the Swedish state (a Juridical Person). For the same reason, Household Member is not 
a subclass of Resident, since instances of the latter are constituted not by the munici-
pality but by the Swedish national housing office. In contrast, in the UFO model, 
Household Member is a subclass of Resident. The SMO model instead only relates 
Household Member to Resident or Person such that a household member is socially 
grounded in a resident. Thus, a household member is viewed as different and not  
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existence dependent, though related to, a person. One advantage of this approach is 
that we get a looser coupling between the classes Household Member and Person, 
which makes the model more robust to changes. One scenario is that the Swedish 
national housing office changes the principle of application of Person (or Resident) so 
that it becomes more restricted. This could invalidate the subclass relationship be-
tween Household Member and Person/Resident, as there may be household members 
that are no longer residents. To handle this, the subclass hierarchy in UFO would need 
to change as the class Resident is replaced. In the SMO, the change is more restricted, 
as we only would need to replace Resident without making any changes to the sub-
class hierarchy. Furthermore, in SMO the members of a household are given different 
rights depending on the social function assigned to them - either duty to provide 
(adults) or claims to be provided (children). In UFO, the phases Child and Adult are 
not characterized by the rights the household members receive in the household but 
on intrinsic properties of a person, in this case his or her age. The class Household, 
finally, is a Social Group corresponding closely to the UFO concept Collective (here a 
group of persons), i.e. a household is existence dependent on its members. 

4 Concluding Remarks 
The main contribution of this paper is a sociomaterial ontology to be used for support-
ing conceptual modelling. Using the SMO as guidance in designing conceptual  
models will provide advantages in terms of understandability and robustness. The 
ontology identifies and distinguishes key notions for modelling social phenomena and 
associating them to material ones. In particular, the models will explicitly and syste-
matically represent the rights that govern the social interaction in the domain, typical-
ly in the form of attributes included in classes representing social relationships or 
institutional entities. Material aspects will also be made explicit in a structured way, 
typically by means of attributes included in classes representing institutional entities.  
Furthermore, the ontology supports the creation of robust models by using grounding 
relationships instead of generalization relationships, thereby making models more 
resilient to changes in identifier or principle of application, as discussed in Section 3.  

The SMO has been compared to the UFO ontology though an example. Another 
work similar to SMO is the Agent-Object-Relationship metamodel (AOR) by [14]. 
AOR also makes use of deontic notions for analysing and explicating social pheno-
mena. However, the SMO differs from AOR in several respects. While AOR classi-
fies agents into biological, institutional and artificial ones, SMO instead shows how 
institutional subjects can emerge from other entities through grounding relationships. 
This enables us to define several institutional subjects grounded in, for example, the 
same human being. Furthermore, the SMO allows powers to be assigned also to 
things, i.e. entities grounded in material objects. Another difference is that we have 
made social relationships explicit as containers for claims and other rights, which 
allows for a convenient representation of contract terms. In this respect, our ontology 
is similar to the REA ontology, [3], which distinguishes between contracts and  
commitments.  
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Further work on the sociomaterial ontology will include consolidation, in particular 
how to manage the notion of social function on various levels of abstraction, which is 
closely related to issues in role modelling, [13]. 

Another issue for further research is to consolidate the categorization of institu-
tional subjects. For example, in Section 2, it was stated that neither social groups nor 
social subjects can have duties (as neither can be held legally responsible). In symme-
try with this, it was stated that they cannot have claims. However, it might be argued 
that not having duties does not necessarily entail not having claims.  If so, the house-
hold in Section 3 could actually have claims on the municipality for getting allow-
ances. Further analysis of the relationship between rights and the categories of  
institutional entities needs to be undertaken. 
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