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Abstract: Value chain model is a network of business processes that are bound by
inflows and outflows resources. Resource Event Agent (REA) is an enterprise domain
ontology based on value modeling perspective of business processes. REA value chain
is a sequence of REA models (processes) utilizing the REA ontology that are
interweaved into the chain by resource flows among them. Contrary to, supply chain is
the entire network of enterprises involved in providing a particular product or service
to an end customer. The paper focuses on finding common properties between supply
chain and value chain, especially REA value chain and possibilities of REA ontology
to be used to model supply chain. After describing the basic fundaments of the REA
ontology, REA value chain and supply chain, the paper deals with the examining the
principal aspects of the REA value chain that would bring closer and stronger bonds
between the REA value chain and supply chain. In this way, the REA ontology can be
potentially utilized as an integration of a value chain and a supply chain concept.
Achieved findings and results are discussed and illustrated in accompanied figures.
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Introduction

Enterprise Resource Planning (ERP) systems, in which data is classified using
system of accounts, are rooted in the double-booking entry paradigm. Despite their
success, the underlying paradigm they are built upon ensures that they have
limitations. Value modeling business ontologies provide a different view on the topic.
These ontologies are dealing with business process modeling with a special focus on
resource control and value flows. Some of these ontologies may also include property
rights modeling. Currently, they are represented by e’-value ontology [6] and the REA
ontology (Resources, Events, Agents) for enterprise processes [4].

The ¢’-value ontology stipulates that the actors exchange value objects by means of
value activities. The value activity should yield profit for the actor. Deeper insight in
¢’-value modeling in e.g. [6] shows that this method only covers exchange and trade
processes but leaves out production and conversion processes. The state-of-the-art e’-
value model only focuses on operational level (what has happened) but not on
management policies (what could or should happen).

Object of our interest is the REA ontology, because it links together business
process modeling with the underlying economic phenomena. REA ontology benefits
from the presence of a semantic and application independent data model, an object
oriented perspective, and abstraction from technical and implementation details. In
addition to other aspects, it offers full traceability of all activities that influence the
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value of the enterprise’s resources. This enables the possibility to calculate the value of
the enterprise’s resources on demand. The ontology uses five specific concepts to
create a model: economic resource, economic agent, economic event, commitment and
contract. Further more, the REA ontology contains rules for formulating well-formed
models of enterprise processes. The goal of economic agent’s processes is to increase
the value of its economic resources. All well formed REA models obey a fundamental
rule, that there is no increase of the resource value for free, that is, every increase of
aresource value is for an economic agent always paired with some decrease of the
value of some of its resources. This fundamental feature of every REA model is that it
answers the question why an enterprise performs a given activity, that is, why the
economic events occur.

1 REA Enterprise Ontology

By [4] the REA ontology is described as a three-level architecture consisting of the
REA value chain, REA value model and Task level specification. However, in some
publications e.g. [8] the REA ontology is presented as a four level architecture, see
Fig. 1. The fourth level creates the most upper level that is called REA value system.
This level focuses on the resources that are exchanged between the enterprise and its
various external business partners such as suppliers, creditors/investors, customers,
and employees. In this context, the top level (REA value system) is much closer to the
supply chain concept.

Fig. 1: REA four-level architecture
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The REA value chain level focuses on the resource flows between interconnected
business processes and on the economic events that accomplish the resource flows.
The REA value model level represents a business process level and focuses on one or
more transaction cycles in the enterprise’s value chain. A fask level addresses itself to
the individual steps involved in accomplishing events in an enterprise. Tasks are
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activities that may be changed or eliminated and therefore should not serve as
foundational elements in enterprise information systems.

1.1 REA Value System

REA value system clearly identifies external business partners and the resources
that are exchanged among them. Fig. 2 describes typical REA value system in an
enterprise. As can be seen from the figure, external business partners for the company
are: Investors and Creditors, Suppliers (Vendors), Employees and Customers. There
are resources such as cash, goods and services, labor that are exchanged between the
enterprise and its business partners. This model level illustrates only exchange
processes. Conversion processes remain hidden inside the company. (REA ontology
distinguishes only these two kinds of business processes - exchange and conversional
process). Between the enterprise and each of its business partners there are two ways
of resource flows, inside and outside modeled concepts, in the same way as in supply
chain.

Fig. 2: REA value system
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1.2 REA Value Chain Model

A value chain concept, developed and introduced by Michael Porter [10] can be
arranged as a series of input-output business processes with resource flows between
them, see [8]. A fundamental notion in value chain analysis is that a product gains
value as it passes through a stream of production within the chain in an enterprise. If a
resource flow is created by REA resources and business processes are modeled by the
REA value models, we can speak about REA value chain. REA value chain is
a network of business processes whose purpose is to directly or indirectly contribute to
the creation of the desired features of the final product or service, and to exchange it
with other economic agents for a resource that has a greater value for the enterprise
[3]. While the business processes are in the REA ontology stick together by the duality
relationships (see chapter 2.3), the value chain models are weaved by resource inflow
and outflow relationships. Studying a value chain construction in a detail way, we can
find out that only the flow of resources is carried out at the operational levels of the
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REA process models. The resource flows thus create a firm frame of the REA value
chain model. Fig. 3 shows resource value flows in the REA value chain model. The
REA value chain provides overall view of the modeling domain. It can be also used for
consistency checking. The REA value system depicted in Fig. 2, is transformed into
REA value chain, illustrated in Fig. 3, in the following way:

e Financing Process expresses relation between Investors and Creditors and the

Enterprise.
e Purchase Process describes relation between Suppliers (Vendors) and
Enterprise.
Fig. 3: REA value chain model
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e Payroll Process represents relation between Employees and the Company.

e Sales Process illustrates relation between the Enterprise and Customers.

e Production Process is a conversion process inside the company.

The REA value chain model also describes managing processes e.g. Planning
process that is closely connected with the Acquisition process. The aim of the
Planning process is to create Acquisition schedule that precisely specifies the needs of
the Purchase process which ensures material, tool and workplace for ensuing
Production process. Acquisition process is needed for arranging skillful labor and
computer that are necessary resources for Planning process.

1.3 REA Value Model

The REA value model represents a model of a business process and creates
a fundamental view provided by the REA ontology. This value model is further
specified as an exchange or conversion. While the REA exchange process models
exchange property rights of the economic, the REA conversion process models
conversion of resources to another kind. The REA value model is basically composed
of two levels, the operational level which deals with activities within the period of past
and near present time and the policy level which deals with activities within the period
of future time, especially those activities that should, could and must happen.
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The operational level creates three kinds of entities, an economic resource, an
economic event and an economic agent. An Economic Resource is a thing of given
value that is scarce, and has utility for economic agents. In business applications,
economic resources are changed or converted for another economic resource.
Examples of economic resources are products and services, money, raw materials, and
labor. An Economic Agent is an individual or organization capable of having control
over economic resources, and transferring or receiving the control to or from other
individuals or organizations. Examples of economic agents are customers, employees,
vendors, and enterprises. An Economic Event represents either an increment or
a decrement in the value of economic resources that are under the control of the
enterprise. Some economic events occur instantaneously, such as the sale of goods;
some occur over time, such as rentals, labor acquisition, and the provision and use of
services. Apart from entities, the REA value model declares relationships between
both different entities and between entities of the same type. The most important of
these relationships is the duality relationship that links decrement events with an
increment event.

Fig. 4: REA value model — exchange process
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The policy level of the REA exchange value model is created by a contract,
commitment, resource type, event type and agent type. The Commitment is a promise
or obligation of economic agents to perform an economic event in the future.
Examples of commitments in exchange processes represent obligations of economic
agents to provide or receive rights to economic resources. Each commitment is related
to an economic event by the fulfillment relationship. Decrement commitments relate to
increment commitments by the reciprocity relationship and bear resemblance to the
duality relationship among different events. A contract is a series of things or activities
that should be done during a given time interval. More specially, a contract is
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a collection of increment and decrement commitments. Examples of contracts are sales
orders, purchase orders and contracts for providing various services.

Typification semantic abstraction is utilized between the policy and the operational
level of the REA model; see [5]. The main use of this semantic abstraction is in
defining constraints and guidelines. It may be also used for the categorization of
physical entities. The typification relationship that relates category items at the policy
level to physical items at the operational level is a very powerful tool for business
process modeling. Examples of this relation are links between the resource type and
resource.

Reciprocity relationship interconnected with duality relationship creates in this way
the transaction pattern described by [7] as a core of business processes. Fig. 4
illustrates general exchange process that corresponds to one of the exchange processes
in Fig. 3.

2 Supply Chain

Supply chain is the entire network of enterprises (e.g., retailers, wholesalers and
transportation firms) involved in providing a particular product or service to an end
customer by [8]. Supply chain activities transform natural resources, raw materials and
components into a finished product that is delivered to the end customer. Supply Chain
Management (SCM) emerged in the 1980s as a new integrative philosophy to manage
the total flow of goods from suppliers to the ultimate user [2]. The essence of this
approach was the management of a chain of supply as though it was a single entity
with the primary objective of fixing the suboptimal deployment of inventory and
capacity [12].

The value chain, also known as value chain analysis, is a concept from business
management that was first described and popularized by Michael Porter. It is a chain
of activities for an enterprise operating in a specific industry. That is why it is said that
supply chains link value chains. Porter’s value chain is a tool and conceptual
framework for examining and diagnosing the competitive advantage of a company.
Although very useful as a modeling technique for business systems, the original
purpose of Porter’s value chain was not to design software business applications. This
concept divides processes of the enterprise into core business processes that add value
to the end products of the enterprise, and support processes that enable the core
processes and add value indirectly. In fact, every process adds value (otherwise
a rational enterprise would not have it), and the result of analysis should be a complete
model expressing how every process contributes to the complete chain.

3 REA Value Chain and Supply Chain

In general, a supply chain and a value chain are complementary views of the
extended enterprise with integrated business processes enabling the flows of products
and services in one direction, and of value as represented by demand and cash flow in
the other [1]. The REA ontology in its essence follows the resource value flows. There
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is no explicit general distinction between these individual directions. Each REA value
model distinguishes outflow and inflow of resource values.

REA value system, as it is illustrated in Fig. 2, is still delineated for one enterprise
only. However, the main purpose of the supply chain model is to cover all enterprises
and their business partners that participate in the final product production. Fig. 5
shows possible connection of two enterprises in the REA value system model.

As can be seen in Fig. 5, the diagram can also contain other enterprises in a similar
way. We suppose for simplicity that each enterprise would require the same structure
of their business partners. During transformation of the REA value system into REA
value chain, we encountered a challenge of dependent and independent views that
have their origin in REA value model and are also showed in REA value chain. REA
value model traditionally represents the given agent side of view. It can be e.g.
customer or entrepreneur side of view. Actually, by the view it is distinguished
whether the economic event is either incremental or decremental.

Fig. 5: REA value system for two enterprises
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If we take the view of another agent, the meaning of the events will be changed. In
case, the application model also covers planning (policy level) it is necessary to take
into account also commitments and to set proper meaning for incremental and
decremental commitment. In this way the same economic events have a different
meaning.

However, it is possible, in contrast to the trading partner models, to create the
model from the perspective of an independent view. This independent observer is
illustrated in Fig. 6. Note that in the independent view, the concepts of increment and
decrement do not exists, economic events represent transfer. Likewise, relationships of
inflow and outflow do not exist, and are represented by stockflow relationships. For
simplicity, Fig. 6 depicts only operational level of the REA value model. Above
mentioned solution may typically represent purchase/sales exchange process. For one
agent it is purchase process while for another it is sales process. This situation will
happen when REA value chains of different REA value systems are connected

74



together, see Fig. 7. In this case, an exchange process (purchase/sales) must be
modeled utilizing an independent view.

Fig. 6: REA value model — independent view
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The first conclusion for applying REA ontology in supply chain is utilizing
independent view in the bordering of the exchange processes. By border we mean
boundary of the individual REA value systems.

The next challenge concerns the core idea of the value chain concept designed by
Porter [10]. The value chain concept distinguishes between processes that add value to
the final products and those that do not. The current REA value chain is developed on
the notion of a resource flows. In this way, the resource flows create a framework of
the REA value chain. But there is a growing demand for including managing processes
in the standard REA value chain and thus increase modeling possibilities, see [11]. In
short, managing process creates managing entities such as a contract and a schedule
and also produce resources containing overhead (indirect) costs.

Fig. 7 REA value chain for one enterprise
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This is the way, how to include other business processes into a value chain. Some
research in this area was performed but there is still some work to be done to
completely finish this challenge and prepare for utilization. Fig. 7 illustrates the REA
value chain model of an individual enterprise. It is supposed that purchase/sales
process in the right hand side of the figure can be used for connection to another REA
value chain.

Conclusion

REA ontology provides semantic and application independent data model, uses
object oriented perspective and introduces concept of coherence between data of
different business events, as well as a means to define future data. From the
architectural point of view, it was proven that the two top levels of the REA ontology
are semantically very close to the supply chain concept. The essence of Supply Chain
Management (SCM) is the management of a chain of supply as though it was a single
entity with the primary objective of fixing the suboptimal deployment of inventory and
capacity. Utilizing REA ontology in SCM would bring more detail description of the
business processes inside supply chain and thus enables more detail modeling of the
topic. Modeling itself can start with REA value system and will continue through REA
value chain and ends up with the REA value model. In this way, supply chain could
use all benefits of the REA ontology approach.

On the other hand, it was illustrated that some adaptations and further research has
to be done on the side of the REA ontology. In some cases, it will be necessary to
introduce so called independent view for some of the REA value models as it enables
easier connection of these models mainly between different enterprises or enterprise
and customer. The other challenge concerns the fact that the value chain concept
distinguishes between the core processes that add value directly to the final product
and support processes that add value indirectly to the final product. On the other hand
REA value model can model both core and supportive processes. This area of
incompatibility needs further research too. Nevertheless, using REA ontology seems to
be useful and beneficial means for integration of both these concepts.
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