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Abstract. The term service is today defined and used in a multitude of ways, 
and there is no usage characteristic that is common for all of these ways. As a 
consequence natural language terms used for describing services are ambiguous 
and often confusing. The lack of a common agreed upon definition of the term 
makes it difficult to understand and classify services as well as distinguish them 
from non-service concepts. In this paper, we do not propose a new definition of 
service but a model of services that helps in analysing the concept. The model 
is based on three perspectives: service as a means for co-creation of value, 
service as a means for abstraction, and service as a means for providing 
restricted access to resources. 
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1   Introduction 

The increasing interest in services has created a multitude of alternative views and 
definitions, often conflicting, of the service concept. The lack of a common view of 
the service concept makes it difficult to reason about, describe and classify services in 
a uniform way.  

One attempt to defining services has focused on identifying properties (such as 
intangibility, inseparability, heterogeneity, and perishability [20]) that distinguish 
them from other kinds of recourses. However, [3, 4, 16, 5] and others have argued 
that the suggested properties are neither necessary nor sufficient for something to be a 
service. For example, not only services are intangible but also other kinds of 
resources, such as information and IPRs. Heterogeneity can be observed also in the 
production of certain goods and information, such as handicraft objects and 
newspaper articles. 

An alternative way of identifying services is to view them as perspectives on the 
use and offering of resources [3]. This view is shared by the Unified Services Theory 
[16], which also bases its definition of services on the use and exchange of resources; 
here service processes are processes where customers always provide significant input 
resources, as opposed to non-service processes where customers only select what 
output resources to buy and pay for.  
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Services may also be understood as a means for abstraction. A common view 
found in [18, 13, 14, 10, 17] is services as an abstraction of activities that once started 
will achieve some user goal, usually defined as a change of state in (user) resources.  

An often mentioned advantage of services is that the management (infrastructure, 
maintenance, technology, etc.) of resources are moved from customer to provider 
[12]. This is a consequence of the principle that service provision does not entail 
ownership transfer [12], [20]. The concept of service can be used as a means for 
providing restricted resource access without ownership transfer [2]. 

The diversity of service views and definitions, and the fact that these views are 
often conflicting, suggest that a multi perspective approach is required. We will 
introduce a number of service perspectives rather than propose a single service 
definition. We identify three main service perspectives from the literature introduced 
in the previous paragraphs: service as a means for co-creation of value [16, 10], 
service as a means for abstraction [18, 13, 14, 10, 17], and service as a means for 
providing resource access without ownership transfer [20, 2]. The purpose of the 
paper is to propose a conceptual model of services based on these three perspectives. 
The model has its theoretical foundation in the REA ontology [11] and Hohfeld’s 
classification of rights, [8]. REA is used because it is a well established ontology of 
business collaboration with the basic view that resources are exchanged between 
agents according to agreements. Hohfeld’s classification of rights is used as means for 
analysing what kinds of rights are transferred in exchanges of services and other kinds 
of resources. The work reported here builds on the work of [2], which is also based on 
a multi perspective view of analysing services. The main differences are (i): a new 
foundation for the model based on distinguishing between service as a resource and 
service as a process, (ii) the alignment of the model concepts with the core REA 
ontology. 

The remainder of this paper is structured as follows. In Section 2, we briefly 
outline the REA ontology and Hohfeld’s classification of rights. In Section 3, we 
introduce the three perspectives of services and elaborate them together with their 
corresponding conceptual models in Sections 4 - 6. Section 7 concludes the paper. 

2   The REA Ontology and Hohfeld’s Classification of Rights 

The REA (Resource-Event-Agent) ontology was originally formulated in [11] and 
developed further in a series of papers, e.g. [7, 9]. The ontology is based on the core 
concepts of resources, events, and agents, which are described in the following 
subsections. 

2.1   Resources 

A resource is something that is of value for at least one agent, e.g., a car or Internet 
access. Based on the degree to which a resource is tied to an agent, resources can be 
classified into three categories: internal resources that are existent dependent on one 
agent, for example skills, knowledge and experiences, shared resources that are 
existence dependent on two or more agents, for example relationships and rights, and 
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independent resources that can exist independently of any agent, for example land 
and information.  

2.2   Conversion Processes 

Resources are not unchanging but can be transformed, i.e. they can be produced, 
modified, used, or consumed. Resources are transformed in so called conversion 
processes consisting of conversion events. A conversion event represents a 
transformation of a single resource. A conversion event that creates a new resource or 
increases the value of an existing resource is called a production event. A conversion 
event that consumes a resource or decreases the value of a resource without 
consuming it, is called a consumption event or a usage event, respectively. Usage 
events are using resources that may be reused in several conversion events, (similar to 
the concept of ‘assets’ [6]), while consumption events use up resources (similar to the 
concept of ‘consumables’ [6]). Examples of conversion events are the production of 
bread, the repair of a car, and the consumption of a liter of fuel.  

A conversion process is a set of conversion events including at least one 
production event and at least one consumption or usage event. The latter requirement 
expresses a duality relationship between production and consumption/usage events, 
stating that in order to produce or improve some resource, other resources have to be 
used or consumed in the process. For example, in order to produce a car, a number of 
other resources have to be used, such as steel, knowledge, and labour. 

2.3   Exchange processes 

Resources can also be exchanged between agents, which occur in exchange processes 
consisting of exchange events. An exchange event is the transfer of rights on some 
resource to or from an agent. If the exchange event means that the agent receives 
rights on a resource, we call the event a take event. If the exchange event means that 
the agent gives up rights on a resource, we call the event a give event.  

An exchange process is a set of exchange events including at least one give event 
and one take event. Similarly to conversion processes, this requirement expresses a 
duality relationship between take and give events - in order to receive a resource, an 
agent has to give up some other resource. For example, in a purchase (an exchange 
process) a buying agent has to provide money to receive some goods. Two exchange 
events take place in this process: one where the amount of money is decreased (a give 
event) and another where the amount of goods is increased (a take event).  

2.4   Hohfeld’s Classification of Rights 

In the sections above, we have used the notion of rights in an informal way. As a 
more precise understanding of rights will be required for characterizing different 
kinds of resources and exchanges, we here introduce a rights classification based on 
the work of W. N. Hohfeld, [8], who identified four broad categories of rights: claims, 
privileges, powers, and immunities (not used in this paper).  
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• One agent has a claim on another agent if the second agent is required to act in a 
certain way for the benefit of the first agent, typically by carrying out some action. 
Conversely, the second agent is said to have a duty, or an obligation, to the first 
agent. An example is a person who has a claim on another person to pay an amount 
of money, implying that the other person has a duty to pay the amount.  

• An agent has a privilege on an action if she is free to carry out that action without 
any interference from the environment in which the action is to be carried out. By 
environments is here meant social structures such as states, organizations or even 
families. Some examples of privileges are free speech and the fact that a person 
owning some property has privileges to use it in various ways. 

• A power is the ability of an agent to create or modify a relationship. An example 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. 

Most relationships are governed by a combination of several of these rights. For 
example, owning a car means to have privileges on using it and also the power to lend 
or sell it, i.e. creating new ownerships involving other agents. 

2.5   Offerings, Commitments, and Contracts 

Exchange processes can be governed by agreements that specify when and how 
resources are to be exchanged. The two most important types of agreements are 
offerings and contracts consisting of commitments. A commitment on a resource type 
is a duty for an agent to carry out a conversion or exchange event for an instance of 
that resource type. For example, an agent may have a duty towards another agent to 
transfer the ownership (an exchange event) of a car (instance of a car type) to that 
agent. A contract is a collection of commitments and possibly additional rules 
governing their interrelationships. 

An offering for a resource type is a conditional obligation for one agent to some 
community of agents to enter into a commitment for that resource type. For example, 
an agent may provide a sales-offering for a certain car model, meaning that she is 
prepared to sell cars of that model, i.e. enter into commitments for the car model. An 
offering is similar to a commitment but differs from it by not being binding until 
another agent has accepted it. Thus, when an offering is accepted, it will result in a 
commitment. A set of offerings can be collected into a bundled offering, analogously 
to a contract. 

Fig. 1 summarises the notions introduced so far in the form of a UML class 
diagram. In the following sections, we will suggest further analysis and 
specialisations of these notions in order to clarify the different perspectives on 
services. Almost all of the concepts in the conceptual model presented here may exist 
on both a knowledge level and an operational level. According to [6], the operational 
level models concrete, tangible individuals in a domain, while the knowledge level 
models information structures that characterize categories of individuals on the 
operational level. The diagrams of figure 1 through 5 hence distinguish between 
knowledge level concepts such as Resource Types (categories of Resources such as 
Car model, Agent type, Real Estate) and operational level concepts such as Resources 
(specific and often tangible concepts like a specific car or a concrete piece of land), 



 5 

Event Types and Events, and so forth for every concept in the model. Due to space 
limitations, we include both knowledge and operational level concepts in the 
diagrams only when both concepts are required to illustrate a focal point in the model. 

 
Fig. 1. REA ontology (adopted and extended from [15]). 

3   Service Perspectives 

In the following sections, we will introduce a conceptual model for services. The 
model does not propose a single service definition but instead suggests a number of 
service perspectives based on the ways resources can be used and exchanged. This 
approach is reflected in the model, which does not include the term “service” but 
instead a family of related terms, including “service resource”, “service offering”, and 
“service process”. We have identified three main perspectives on services: service as 
a means for co-creation of value [16, 10], service as means for abstraction [18, 13, 14, 
10, 17], and service as a means for providing resource access without ownership 
transfer [20, 2]:  
• Service as a means for co-creation of value. For most kinds of production of goods, 

customers are not involved. Instead, goods are produced internally at a supplier 
who later on sells the goods to a customer who uses them without the involvement 
of the supplier. In contrast, services are created and used in an interaction between 
supplier and customer.  

• Service as a means for abstraction. Services can provide an abstraction 
mechanism, where resources are specified through their function and not their 
construction. In other words, a resource is defined in terms of the effects it has in a 
process, not in terms of its properties or constituents. For example, a hair dressing 
service can be defined in terms of the effects it has on someone’s hair, not in terms 
of the resources being used in the execution of the service, such as scissors or 
electric machines. 

• Service as a means for providing restricted resource access. An agent can provide 
access to some of her resources to another agent by transferring the ownership of 
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them. However, such an ownership transfer may in some situations be undesirable 
or even legally impossible. Thus, there is a need for a way of offering access to 
resources without transferring ownership, and services provide a mechanism for 
this purpose. For example, instead of selling transportation vehicles, transportation 
services are provided. 

The model, based on these three perspectives, will be presented in a series of UML-
diagrams, all of which have the REA ontology as their point of departure. Fig. 2 and 3 
show services as co-creation of value, while Fig. 4 and Fig. 5 show services as 
abstraction mechanisms and providers of resource access without ownership transfer.  

4   Service as a Means for Co-creation  

For a typical goods producing company, its interactions with customers can be quite 
limited. Without any involvement of the customers, the company procures raw 
materials and other assets from suppliers and uses these resources to produce goods to 
be sold. The only role of the customer is to select which goods to purchase and pay 
for them. Thus, the company carries out a conversion process in isolation 
transforming input resources to output resources, see Fig. 2a. 

 
Fig. 2. Single agent process versus service-process. 

In contrast, a service can never be carried out by a provider in isolation, as it 
always requires a customer to take part in the process. In such a service process, the 
provider and the customer together co-create value, as both of them provide resources 
to be used or consumed in the process. For example, in a photo sharing service, the 
service provider will supply hardware and software, while the customer will provide 
photos and labour. Together, they engage in a process that results in value for the 
customer, shareable photo albums. Pictorially, a service process can be viewed as in 
Fig. 2b, which shows how both a service provider and a customer jointly contribute to 
the service process that produces an output for the benefit of the customer. 

In order to make the concept of service as co-creation more precise, it is useful to 
distinguish between service as a process and service as a resource. The word 
“service” is sometimes used to denote a process, e.g., in the phrase “Today, our 
company carried out 25 car repair services”. In other cases, “service” is used to 
denote a resource, e.g., “Our company offers car repair services for the fixed price of 
200 euros”.  
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A service process, see Fig. 3, is a conversion process that uses or consumes 
resources from two agents, called provider and customer, and produces resources that 
are under the control of the customer. The provider in the service process has to 
actively participate in the process, while the customer may be passive. For example, a 
customer driving a borrowed car is not a service process, while a customer being 
driven by (a representative of) the provider is. Thus, a service process differs from 
other processes in three ways: First, some of the input resources are under the control 
of one agent, the provider, while the output resources are under the control of another 
agent, the customer. This means that the provider uses or consumes her resources in 
the service process for the benefit of another agent. Secondly, not only the provider 
but also the customer provides resources as input to the service process. Thirdly, the 
provider actively takes part in the service process. 

 
Fig. 3. REA-ontology from Fig. 1 expanded with Service Process to highlight co-creation of 

value between provider and customer. 

5 Service as a Means for Abstraction 

 
Fig. 4. Service as an abstraction mechanism. 

To be able to specify resources in an abstract way provides several advantages. It 
becomes easier for a provider to describe the benefits of an offering when she can 
focus on the effects of the resource offered and abstract away from its accidental 
features. The provider can address the needs and wants of the customer and clarify 
how these are fulfilled by her offering without going into detail about its composition. 
Furthermore, the provider does not have to commit to any specific way of delivering 
her offering; instead, she can choose to allocate the resources needed in a flexible and 
dynamic way. 
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A service resource is an abstract resource that is defined only through its use and 
effects in a service process, i.e. what changes it can bring to other resources when 
consumed in such a process. For example, a hair cut service is defined through the 
effects it has on the hair style of a person. It is not defined by means of the concrete 
resources used when cutting the hair, such as labour and scissors. Rather, the concrete 
resources to be used are left unspecified and can change over time. On one day the 
hair dresser may use scissors and on another day an electric machine, but in both 
cases he provides a hair cut service. Thus, the same service resource can be based on 
different sets of other resources, as shown in Fig. 4, and when it is consumed exactly 
one of these resource sets will be used. 

6 Service as a Means for Providing Restricted Resource Access 

When satisfying a need, an agent can often choose between using a service or some 
other kind of resource, like goods or information. Using a service instead of another 
kind of resource provides several benefits, as the service consumer does not own the 
service. This means that she does not need to take on typical ownership 
responsibilities, like infrastructure management, integration, and maintenance. For 
example, a person can satisfy her transportation needs either by buying and driving a 
car or by using a taxi service. In the former case, she will own the car required for the 
transportation, i.e. she will be responsible for cleaning it, repairing it, getting the right 
insurances, and many other infrastructure and maintenance tasks. When using a taxi 
service, on the other hand, she does not have to care about any of these 
responsibilities but can focus solely on how to use the taxi to best satisfy her 
transportation needs. Thus, services provide a convenient way of offering and 
accessing resources by allowing agents to use them without owning them. 

Fig. 5 depicts three different ways for an Agent to make its resources available to 
other agents through offerings:  

 
Fig. 5. Service as a means for restricted access provisioning. 

• an agent may offer to sell a resource to another agent, i.e. to transfer the ownership 
of the resource to the other agent, as modelled by Ownership Offering. A transfer 
of ownership means that a number of rights are transferred from seller to buyer, in 
Fig. 5 modelled by class Right. The rights transferred include powers and 
privileges according to Hohfelds's classification of rights in section 2.4. For 
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example, an agent offering to sell a book to a customer means that the agent is 
offering the customer privileges to use the book as well as the power to transfer the 
ownership of the book to yet another agent if she so wishes.  

• an agent may offer to lend a resource or provide access to it in a Lending Offering. 
This means to offer an agent to get certain privileges on the resource for a period of 
time but without getting any ownership, i.e. the borrower is not granted the power 
to change the ownership of the resource. Optionally, the borrower may get some 
other powers, such as lending the resource to a third agent.  

• an agent may make a Service Offering to a potential customer, which is the most 
abstract way of providing access to an agent’s resources. A service offering means 
that the provider offers to use some of her service resources in a service process 
that will benefit the customer. Effectively, the provider restricts access to these 
resources. In particular, the customer is not offered any powers or privileges on 
any concrete resources. Instead, she is offered a claim on the provider to contribute 
to a certain service process.  

7 Concluding Remarks 

In this paper, we have proposed a conceptual model of the notion of service. A 
main characteristic of the model is that it describes services from three perspectives - 
service as a means for co-creation of value, for abstraction, and for access restriction.  

The work presented here was partly motivated by a language problem identified by 
Wittgenstein [19]. He contends that a word is defined by its use, that it can be used in 
different ways, and that there is no usage characteristic that is common for all these 
ways. In the context of services, this is particularly problematic since no common 
agreed upon definition of the term exists and the natural language terms used are 
often confusing. Analysing services along the dimensions co-creation, abstraction and 
restriction mechanisms makes it possible to distinguish between similarly labeled but 
different concepts. For instance, a ‘health care insurance service’ is different from a 
‘burglar insurance service’ (there is little to no customer participation in the latter and 
hence it is not a service process).  

Our three perspectives can be compared to those introduced in [1]. There the 
chosen perspectives are called ‘service value’, ‘service offering’, and ‘service 
process’. The service value perspective is analogous to our abstraction perspective, 
where a service is described by the effects it produces, but it also contains elements 
from our co-production perspective. The service offering perspective is related to our 
view of services as a means for restricted access to resources. The service process 
perspective describes how a service offering is put into operation, but in contrast to 
our proposal the authors do not investigate realization issues in detail. 

In addition to their theoretical contributions, we believe that the results of the paper 
will find applications in structuring service descriptions and developing service 
classifications. Further research will investigate these issues as well as consolidate the 
proposed model. 
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