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Abstract

This document is a proposal for the vocabulary to use in the BPTT-project to formalize business plans and to gather information about the hypotheses of the plan. The terminology is designed to cover the issues that are discussed in business plans as well as the terms that describe the structure of the business plan itself. The ontology should serve as a basis for the conceptual schema of an object-oriented computer model of a business plan.
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1 Introduction

One of the main problems in business planning is the uncertainty about the status XE "status"  and the development of the environment in which the company operates. The environment includes, for example, the players (such as customers, suppliers, competitors and complementors), the goals and activities of the players, the added values of the players, the rules of the business, the perceptions of the game by different players, and so on. A business plan can contain many assumptions and hypotheses about these issues and the truth of the hypotheses can be quintessential for the validity of the actions defined in the plan. 

Consequently, the gathering of information to prove the hypotheses is of crucial importance in business planning. Fortunately, however, there are various sources of information available for any company. Extensive knowledge about the competitive situation XE "situation"  is usually distributed among the employees XE "employees"  of the company: sales personnel, engineers, purchasers, and so on. This information could be of a great value XE "value"  if collected and used in a systematic manner. 

In addition, there are various external information sources that the company can use. The sources can provide information about the development of different fields of industry, newsagents can provide information about latest events in the industry, and magazines may contain in-depth information about the latest technological developments. 

Currently, a new information source is emerging: the World-Wide Web. It is already a dynamic and rich source for information of almost any subject area. It is also a very unstructured source and contains much unreliable information. 

All information gathering requires communication with the sources of information. As a rule, the communication is easy in the technical sense: it is possible to send messages to information sources and receive replies. However, in order to transfer any information, there should also be a common understanding about the content XE "content"  of the messages. In very limited communication situations, a communication protocol consisting of a set of message types can be specified. Each message type has a special structure with the agreed-on meaning for each structural element of the message. 

However, the communication protocols are usually designed for discussion about very limited topics: who should use a specific resource XE "resource"  next, what offerings another agent XE "agent"  supports, etc. When there is a need to communicate about the complicated phenomena of the real world, the approach to define more message types does not work anymore. It can be seen that there is actually a limited set of functionally different message types – eg, inquiries, proposals, questions, answers, approvals – but their contents can vary widely.

It is a natural idea to distinguish two aspects of messages: the type (the role of the message in communication) and the content XE "content"  of the message. There is a need for only a limited set of different types of messages, but in complex areas the content can be endlessly rich. What is needed is a formal language to describe the content. There are many good candidates for such a language, for example, the first order language (or predicate logic). However, the meaning for the terms used in that language should be specified. When the concepts and the terminology used in the messages are understood, it is possible to transfer information between the parties.

Ontological engineering is a new engineering discipline that aims at defining shared terminologies for different fields and purposes. The STEP standard (ISO Standard for the Exchange of Product XE "Product"  Data) and the CYC ontology are large efforts to that direction. There are also various enterprise ontologies, for example, the Enterprise Ontology created in the Edinburgh University and the Toronto Virtual Enterprise (TOVE) created in the University of Toronto.

Every complex domain XE "domain"  has several aspects that can be defined with their own ontologies. For instance, the time, geography, geometry, contracts, products, and activities can have their own ontologies. Even the same areas can sometimes have multiple different conceptualizations. Thus, ontological engineering not only deals with the definitions of terms but also with the division of the terms to separate ontologies, and with the definition of the relationships between the ontologies. For example, the activity XE "activity"  ontology can use the time ontology as a building block as well as the product ontology can use a geometry-ontology. 

Since ontologies are to a large extent related to communication between different agents, no single agent XE "agent"  can dictate what ontology should be used. The development of ontologies should take place cooperatively among large enough group of agents. However, since no applicable ontology for strategic planning exists as of now, and setting up a large cooperative ontological effort is not within the capacity XE "capacity"  of the BPTT project, another path is taken. 

This document aims at defining a practical ontology that could serve as the basis for other work in BPTT project. The ontology is based on existing ontologies, especially on the Enterprise Ontology. The resulting ontology could later be used as one proposal in cooperative efforts to define more widely accepted ontologies.

Meanwhile, the BPTT Ontology can serve as a stable reference point. In the short term, the other possible ontologies can be translated to BPTT Ontology. Moreover, the BPTT Ontology can be used in the internal activities of a company, to support the information gathering and provide a basis for building a corporate memory. 

2 Requirements for the ontology

The ontology is a collection of definitions about the terms of a domain XE "domain" . The purpose of the definitions in an ontology, however, are very different from that of dictionary definitions. Dictionaries describe how words have been used in actual communication, while the definitions in an ontology are normative. They describe how a limited set of terms should be used in relation to each other. In that sense, an ontology can be called a “controlled vocabulary”. 

2.1 Integrity and extensibility

An ontology is not merely a simple list of terms to use in communication. The definitions in an ontology are mutually dependent. Therefore, existing definitions cannot be removed or changed in an arbitrary manner. A clear understanding about the relationships of different concepts is needed. 

The concepts of an ontology can be divided into basic terms and derived terms. When new basic terms are introduced, they should be complementary to and compatible XE "compatible"  with the existing terms. On the other hand, the new derived terms should be defined using the existing terms. These requirements are based on the observation that many domains can be conceptualized in several different ways. Mixing the different conceptualizations in a random manner can lead to a very confusing terminology.

For example, a theory of time could be defined based on the concepts of the time point and the relationships between time points. However, there is an alternative conceptualization in terms of a time period XE "time period"  and the relationships of time periods. One of the theories could be accepted as the basis of the ontology. The conceptualization based on time points is more primitive and thus justified as the basic ontology. However, a theory based on time periods is more expressive. Now, the fact is that people use both types of concepts when they describe temporal phenomena. They talk alternatively about time point and time periods. It thus seems reasonable to add both concepts into the ontology. However, they should not be added to the ontology separately, since they obviously talk about same phenomena and are related with each other in different ways. Fortunately, there is a clear relationship between time points and time periods that everyone can understand. A time period can be represented with the aid of two time points, the start XE "start"  time and the end XE "end"  time. In this example the time point and the relationships between time points are the primitive concepts, while the time period and the relationships between time periods are the derived concepts.

Thus the definition of the ontology does not mean that only a set of basic concepts could be used in the communication. It is possible and in practice very desirable to define the central terms used in the domain XE "domain" , even though they can be derived from the basic ones. For example the term telco can be defined as “a company that offers telecommunication operation services”. 

The definitions of terms can have necessary and sufficient properties that the individuals belonging to the extension of the term possess. The terms can be classified into primitive concepts, when the properties given in the definitions are necessary but not sufficient and defined concepts, when the definitions are given as necessary and sufficient properties. A defined concept can be recognized by the substitutability property: every occurrence of the term can be replaced by the definition of the concept
. An example of a defined concept is the above-mentioned telco. 

The possibility to extend the ontology is needed in practical domains since new terms will be introduced over the time. The new terms can be essential concepts of some new planning methodology and thus they may be used heavily in plans that have been created using the methodology. 

The extensibility is in practice achieved through the use of an object-oriented model as the basis of the ontology. The world is regarded as a collection of objects that have various attributed and relationships between each other.

2.2 Modularity

In a large domain XE "domain"  – such as the business planning – the set of concepts that are needed can grow very large. Moreover, the set of concepts can be somewhat different when the strategies in the different domains are analyzed. There is always the need use some domain specific terminology, such as telecommunication services. 

To keep the pursuit for a shared terminology manageable, the ontology should be developed in a modular fashion. That is, the terms that appear in business plans are divided into several subontologies. Examples of subontologies are the ontology of time, the ontology of composite objects, the ontology of telecommunication equipment, and so on.

The different subontologies are not independent of each other. There are different relationships between them. The main relationship is that one ontology can use another ontology. For example, the activity XE "activity"  ontology can use some of the terms of the time ontology.  

The criteria that characterize good software modules can also be applied to ontolgies:

1. High cohesion: Each ontology should represent as few phenomena as possible. That makes the ontologies reusable for other ontologies.

2. Loose coupling: The ontologies should be minimally dependent on one another. This minimizes the possibility that a change in one ontology will affect other ontologies. 

The modular decomposition of the terminology will be affected by the availability of the existing partial ontologies. However, the right module boundaries will probably develop over the time as the BPTT ontology is being defined.

2.3 Formalization of a business plan

In BPTT project one of the principal use of the ontology is to support the formalization of a business plan. In the formalization the goal is to translate the business plan into sentences of some formal language. This makes it possible to analyze and process the business plan partly automatically. An example of such automated support is the information gathering about the truth of the sentences. In addition, there are some elementary commonsense inferences that can be performed automatically, as described below.

We will consider the formalization of the business plan in an object-oriented framework. The business plan introduces a set of objects such as companies, offerings, markets, time period XE "time period" s, and so on. The objects belong to different classes in the ontology, and have some type dependent properties. For example, a company can have a property called revenue XE "revenue" . If a company E is introduced in the business plan, it is represented as an instance of the concept company and it can inferred that it has a possible property revenue.

The content XE "content"  of the business plan is formalized as a set of assertions (or claims) about the objects. Examples of assertion are revenue XE "revenue" (E)=r1, competitor XE "competitor" (N)=E,  and offering XE "service" (T)=telecommunication-operation-232.

The assertions have mutual dependencies. One assertion can be a justification for another. The links between assertions form a justification structure that represent the story line or the line of reasoning within the plan. 

The assertions that have no justifications are the hypothesis within a plan. One crucial issue within business planning is to identify the hypothesis in the plan and try to determine their truth values. 

The hypothesis can refer also to future events. For example, the hypothesis that “the markets will grow“ can only be verified over the time when evidence for or against it starts to accumulate. 

2.4 Elementary commonsense reasoning

Often when an assertion is made in the terminology, it has – due to the mutual dependencies between the terms – some implications that are obvious to people. For example, it is obvious that an activity XE "activity"  cannot end XE "end"  before it has started, or that a transportation is also an activity, and so on. 

Ontologies, by their nature, specify relationships between objects as well as constraints on the properties of objects. For example, is activity XE "activity"  A2 is performed immediately after activity A1, it means that there is a constraint that the start XE "start"  time of A2 is the same as the end XE "end"  time of A1.

An ontology is a definition of a terminology and hence does not perform any inferences. However, it sanctions some inferences that an agent XE "agent"  with reasoning capabilities can make. For example, consider an information gathering agent that needs to gather information about the overall sales of a competitor XE "competitor" ’s product. It may not have this kind of information available anywhere. However, suppose that it can understand that the overall sales of the product are composed of sales in several different market regions, and there are information sources within each of the regions that can provide the sales figures. Now the agent can query those information sources and add the figures together to yield an estimate of the overall sales. 

There are some basic types of inferences that an ontology can sanction:

· conflict recognition: the violation of the constraints on the properties of the objects, 

· recognition of hidden assumptions: the recognition of a situation XE "situation"  where an assumption is not justified, 

· composite object XE "object"  inferences: combining information about parts of the object to yield the overall information about the object, 

· default value XE "value"  inferences: unless there is information to the contrary, assume that a default value can be used, and

· synonym inferences: when only text-based information sources are available, different wording of the queries can be tried. 

2.5 Information gathering

It should be understood that the BPTT project is involved in the ontology definition in an early state of the art. The need for shared ontologies is widely understood, for example, due to the limitations of textual queries in the World-Wide Web. Nevertheless, as of now, there are few generally accepted ontologies that could be used, and the existing ontologies cover the issues of strategic planning only partially.

The information gathering is a communication activity XE "activity"  with an information source. An inquiry is presented to the source and replies are received. If the communication is based on string matches, the inquiries are presented in terms of the surface structure of the text. The responses are also unstructured text strings. 

There is, however, some structured information available in the net already. An example are stock quotations. There is a set of objects like stocks of companies with various well known properties (rate, amount XE "amount"  of exchange, etc.). This information can be read and processed automatically, if the terminology is shared between the information source and the user. 

In more extensive areas, such as business planning, a much larger terminology will be needed., and it should be shared with the information source as well. However, in the short term this is a goal that is difficult to achieve, because most information sources do not distribute any structured information, and even when they will do so, it is possible that they will use a different terminology than BPTT project. Whatever the case, it is useful to have some well-understood ontology within BPTT project, as there are at least possibilities to automatically translate that ontology – or parts of it – into other well-understood terminologies. 

2.6 Scope of the ontology

Business planning is an activity XE "activity"  where a wide range of issues appear. A business plan is based on the analysis of the current state of the environment and the events that are likely to take place in the future as well as the general future trends and developments. One part XE "part"  of the analysis are the strengths and weaknesses of the company itself. 

A strategic plan establishes goals for the business, for example, in terms of its offerings, the market share XE "share"  that it should have, the growth of the volume of the operations, the level of customer XE "customer"  satisfaction, or the relative strength with respect to the competitors. 

A rational plan then determines what activities are needed to achieve the goals. The activities may have dependencies with each other. For example, some activities will only be possible after some preparatory activities have been carried out. Both the goals and the activities are defined with respect to the time. For example, the company may want to become the market leader within five years, and to do that it will develop a new and promising technology, partly by acquiring a small technology firm during the next year; and so on.  

In order to be able to talk about the issues there should be a set of ontologies that together cover many diverse subject areas:

· companies

· size XE "size" , location XE "location" , products, revenues, shares

· stakeholders, customers, suppliers, competitors

· markets and market segments

· offerings of companies, such as “deliver pumps of type p1”

· capabilities such as possible manufacturing operations (welding, grinding, etc.)

· organizational mechanisms such as control and information flows and decision making authorities 

· activities

· time of occurrence

· prerequisites and effects XE "effects"  

· decompositions into subactivities (first this, then that)

· objects that are transformed

· resources needed in execution

· intentional action XE "action" 
· missions, purposes, goals, objectives

· performance measurement

· control, planning, coordination

· competition, competitive advantage, and customer XE "customer"  satisfaction

· differences between the capabilities of competing companies

· requirements, expectations, and satisfaction

· strategy-oriented terminology

· core competence

· key success factor

· sources of competitive advantage

· bargaining power

· switching costs

· exit barrier

· product differentiation

· channel mix

· economics of scale

· organizational learning

It is clear that the concepts in the last category are the most difficult to define since they presuppose the existence of so many other concepts. The core competence, for instance, refers to a capability XE "capability"  of a company where it is best in the markets where it operates. There has to be concepts of company, capability, markets, in the minimum, before a sensible and operational definition for core competence could be given, and even then it may be difficult.

3 Meta-ontology

The meta-ontology is based on the concepts of object-oriented modeling. Object-oriented modeling regards the problem domain XE "domain"  as consisting of objects that have various properties and that can be in different relationships with each other. Since there are many distinct groups of objects that bear strong similarity with each other, the objects are specified as classes of similar object XE "object" : human beings, books, companies, cars, and so on.

The individual objects in the problem domain XE "domain"  can then be defined as instances of the classes. For example, Adam Smith is a human being. The state of the world can be described as a set of such assertions about the objects. 

Class XE "Class" : a kind or a type of an object XE "object" .

Properties:


Superclass XE "Superclass" : a set of class

Subclass XE "Subclass" : a set of class


Instance XE "Instance" : a set of object XE "object" 
Examples:

1. a person is a class 


2. a plan is a class


3. a time-point is a class
Notes: 

1. Class XE "Class"  describes a set of similar objects, called the instances of the class.

2. Classes have generalizations and specializations. 

3. Classes are said to inherit properties from more general classes.

Synonyms: 

1. Type 

2. Kind

3. Concept

Object XE "Object" : an individual in the domain XE "domain" .

Properties:


Class XE "Class" : a class.

Examples:

1. Adam Smith is an object XE "object" ; it is an instance of class human being.


Synonyms: 

1. Instance XE "Instance" 
2. Individual.

An object XE "object"  is always an instance of some class. Figure 1 shows an example of three classes (legal entity, person and company) and three objects (Adam Smith, Maria Callas and Northwestern). Both person and company are subclasses of legal entity, and conversely, legal entity is their superclass. Adam Smith and Maria Callas are both instances of the class person. Northwestern is an instance of the class company. 

The classes of an object XE "object"  can be dynamic. That is, over its lifecycle the same individual may belong to different classes. 
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Figure 1: Class XE "Class"  legal entity is a generalization of person and company

The second important aspect of an object XE "object"  are its properties. The objects in the same class have a similar set of relevant properties. Properties can be divided into two groups: the attributes of objects, that specify numerical or otherwise elementary values of objects, and relationships that specify properties where the value is another object. 
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Relationships are always between two objects. When more complicated relationships are needed, they are regarded as objects (this is a process called reification). This allows us to stick to the simple object-oriented framework where the all “real” relations can be understood as links between objects. An example is a complex relationship called “assignment” between a resource, an activity, and a time-period. It can be modeled as an object “assignment” that has relations “assignment-resource”, “assignment-activity” and “assignment-time-period”. 

Property: XE "Property:"  an aspect of an object XE "object" . 

Properties:


value XE "value" : the actual value of the property

domain XE "domain" : the possible set of values of the property.


Constraint XE "domain" : a set of constraints on the values of the property
Notes:
1. All properties can be considered variable. 

Attribute XE "Attribute" : XE "Attribute:"  a property with values that are not objects.
Examples:

1. “Weight” is an attribute of an object XE "object"  of class “physical component”.

Relationship XE "Relationship" : a property that describes how two objects are associated with each other.

Properties:

 XE "object"  inverse: a relationship
 XE "object"  transitivity: boolean

Examples:

1. “Neighbor” is a relationship of an object XE "object"  of class “person”.

2. “Parent” is a relationship of an object XE "object"  of class “person”.

Constraints:

1. relationship(a)=b ( inverse(b)=a

When all relations are between two objects, they can have a generic property “inverse”, that specifies the  relationship that they have to another relationship. If the inverse of an relationship is the same as the relationship itself, the relationship is symmetrical. 

The properties of objects can have definite values, or their values may be constrained in various ways. For this reason there is a generic mechanism to specify constraints between objects. The constraints can exist between any properties of objects, and in that sense the properties can be considered as variables. 

Constraint XE "Constraint" : a rule that defines what kinds of values different properties can simultaneously assume.

Examples:

1. width(x XE "x" ) < height XE "height" (x)

The third category is the descriptions how things actually are. The basic notion is the assertion that tells what is true in some context. The simplest form of an assertion is a condition. It tells that some property of an object has some value. A collection of assertions is a called a state of affairs.

Assertion XE "Assertion" : a description of elementary fact about a situation XE "situation" 
Properties:


probability XE "Established-by" : a number in interval [0, 1]


influenced-by XE "Established-by" : a set of conditional-probabilities

influences XE "Established-by" : a set of conditional-probabilities


environment XE "Established-by" : a set of contexts
Notes:

1. There is a causal relationship between the influencing assertions and this assertion.

2. The assertion may be influenced-by another assertion by a conditional probability 1.0. In this case the latter assertion is determined by the former assertion.

3. It is possible that an assertion is determined by the execution of an activity (or a set of activities); in this case it is influenced by the assertion that the activity is completed. 

Examples:

1. “the location XE "location"  of p1 is Helsinki from 1.1.1998 until 10.1.1998”

= holds([1.1.1998 – 10.1.1998], location XE "location" (p1)=Helsinki)
Synonyms:

1. Hypothesis

2. Assumption

3. Claim

Condition XE "Condition" : an assertion of the form:  XE "value" property(object)=value XE "object" .

Examples:

1. “the weight of pump1 is 1000 kg” = weight(pump1)=1000kg

2. “the superior of Mark is Mary” = superior(Mark)=Mary

Conditional-probability XE "Condition" : causal link between two assertions that states the probability of latter assertion to hold given the former assertion XE "value"  XE "object" .

Properties:


value XE "Established-by" : a number in interval [0, 1]


cause XE "Established-by" : an assertion

effect XE "Established-by" : an assertion
Context XE "State of affairs" : a specific collection of assertions
Properties:


conflicts XE "Established-by" : a list of conflicts

Notes:

1. Contexts are sometimes referred to as “worlds”

2. Constraints need only apply between values asserted in the same context.

Examples:

1. An agent (or agent’s mind)

2. An information object such as document; eg, a design document makes a set of assertions about the designed object (size(x)=s, shape(x)=h, parts(x)={x1,x2,x3},…)

3. A plan contains two contexts: the current world (premises) and the goal world.

State of affairs XE "State of affairs" : a non-empty set of assertions
Notes:

1. A state of affairs describes a set of assertions that hold simultaneously.

2. A state of affairs can be a partial description of a situation. It does not have to describe the situation completely. In that case any set of other assertions that is not inconsistent with the state can hold. 

Synonyms: 

1. Situation

2. State

4 Basic ontologies

This chapter presents the ontologies that are in no way specific to business planning but that are needed in order to describe a business strategy: time, structural objects, information, and so on.

4.1 Time

Time is an essential aspect of information dealing with goal directed behavior. The reasoning and communication about the action XE "action"  needs information about the order of events, the approximate time windows when the events take place and so on. The goals of an enterprise or the activities that it plans to carry out are often positioned in the time dimension in very specific ways. However, the exact times when goals are to be achieved or the specific intervals over which the execution of the activities takes place are typically uncertain. For this reason, many time related concepts and relationships are needed. 
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Figure 2: A time line
Time line XE "Time line" : an ordered, continuous, infinite sequence of time points
Time point XE "Time point" : a particular, instantaneous point in time.

Synonyms: Moment, Instant, Date.

Notes: a time point can exists even if it is not known exactly where it is on the time line. For example, “when the next big earthquake hits California”. It is possible to talk about that point and constrain its possible location XE "location"  on the time line.

Duration XE "Duration" : An absolute distance between two time points. 

Notes: duration XE "duration"  will be measured in some time units (for example, seconds, minutes, hours, days, weeks,..)

Time period XE "Time period" : an interval of time specified as two time points.

Properties: 

start XE "start" :  a time point

end XE "end" : a time point

duration XE "duration" : a duration

Constraints: 

end XE "end"  – start XE "start"  = duration XE "duration" 
duration XE "duration"  ( 0.

Synonyms: Period, Interval, Time interval

Notes: 

1. in addition of representing a period of activity XE "activity" , a time period XE "time period"  can also represent a precedence constraint between two time points. For example, the constraint that time point t1 is earlier than time point t2 can be represented with time period, whose start XE "start"  is t1 and end XE "end"  is t2.

Time period XE "Time period" s can be in various temporal relationships with each other. The following is a list of the relationships that corresponds to the concepts of Allen’s time algebra. 

Before: XE "Before:"  a relationship between two time period XE "time period" s, whereby one precedes the other.

Inverse:


After 

Constraints: 

before(tp1, tp2) ( end XE "end" (tp1) ( start XE "start" (tp2)

Immediately before: XE "Immediately before:"  a relationship between two time period XE "time period" s p1 and p2 whereby the p1 ends when p1 starts. Inverse relationship is immediately after.

Inverse:


Immediately after 

Constraints: 

immediately-before(tp1, tp2) ( end XE "end" (tp1) = start XE "start" (tp2)

Overlap XE "Overlap" : a relationship between two time period XE "time period" s whereby they overlap each other. 

Inverse:


Is-overlapped-by 

Constraints: 

overlap(tp1, tp2) ( start XE "start" (tp1) < start(tp2) ( end XE "end" (tp1) < start(tp2).

Notes: Inverse relationship is overlapped-by.

Begin with XE "Begin with" : a relationship between two time period XE "time period" s so that the second period is an initial segment of the first one.

Inverse:


Begins 

Constraints: 

begin-with(tp1, tp2) ( start XE "start" (tp1) = start(tp2) ( end XE "end" (tp1) < start(tp2).

During XE "During" : a relationship between two TIME PERIODS so that the second is included into the first.

Inverse:


cover 

Constraints: 

during(tp1, tp2) ( start XE "start" (tp1) < start(tp2) ( end XE "end" (tp1) > start(tp2).

Simultaneous XE "Simultaneous" : a relationship between two TIME PERIODS so that they start XE "start"  and end XE "end"  at the same time. 

Inverse:


Simultaneous XE "Simultaneous"  

Constraints: 

simultaneous(tp1, tp2) ( start XE "start" (p1)=start(p2) and end XE "end" (p1)=end(p2)

4.2 Structural objects

The activity XE "activity"  and environment of a business enterprise is full of different types of structural objects. Examples can be found from all areas of the enterprise. The products consist of many interacting parts, the projects have many subactivities that need to be in clear relationships with each other. Moreover, the company itself has departments, teams and employees XE "employees"  that provide input and output for each other. In addition, the markets can be divided into segments, the costs can be divided into many cost categories, plans are composed of subplans, and so on.

Different kinds of structural objects have many similarities with each other, regardless of the type of their parts. The structure of an object can be defined by two mechanisms. 

· external structure of an object is specified by its interfaces that determine the ways it can be attached to other objects, and 

· internal structure of an object specifies how it is composed of other objects.

The central concept to describe the internal structure of objects is the part and whole relationships. There are many different examples of that relationship. 

The approach taken by Gerstl and Pribbenow (1995) is to divide the part-whole relations into three categories: component/complex, member/collection and portion/mass. However, they point out that these do not cover all the ways composite structures can appear. They note that the three relations mentioned above are dependent on certain point of view onto the compositional structure of the whole XE "whole" . They make this a key distinction in their classification: the part-whole relations are divided into those that arise from the inherent compositional structure of a whole and those that are externally induced decompositions of a whole.

The wholes are divided into three categories as shown in Figure 3. Mass is something that does not have any compositional structure and that is thus homogeneous. A collection consists of similar parts and its compositional structure is uniform. The complex consists of specialized parts with different roles. Its compositional structure is heterogeneous and it has potentially a rich internal organization. These categories are not strict as there are types of wholes that are in between the classes. The transition from mass to a collection depends on the granularity of observation (eg, the English term “rice” refers to mass but “peas” to a collection). There may also be collections where some parts – but not all of them – have a specialized role (a stack, for instance).  TA \s "Gerstl and Pribbenow (1995)" 
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Figure 3: The types of wholes induced by compositional structure 
(Gerstl and Pribbenow, 1995)
Characteristic to an entity of type mass is that it does not have any internal structure but it can be separated into quantities. A quantity defines an arbitrary piece of the whole XE "whole"  as long as it is of right size XE "size" , that is, there is a proper amount XE "amount"  of it. Instances of quantity-mass can be presented as a pair P = (Q, M) where Q is the quantitative measure and M the entity that is classified as a whole. The quantitative measure is the pair Q = (A, U) where A is the amount (a numerical value XE "value" ) and U a unit that can be used to measure M. In the sentence “thousand liters of pulp” A = 1000, U = liters and M = pulp. 

A collection provides a single part-of relation between itself and its parts. The parts do not have differentiated roles with respect to the whole XE "whole" , even though they might have differentiated roles with respect to each other. There may be collections that have an identity of their own (regardless of the exact set of elements) and any arbitrary set of entities may not form a meaningful collection.

A complex provides several different part-of relations according to the different roles that the parts play with respect to the whole XE "whole" . In a complex each part XE "part"  typically has a special role to support the function of the whole. In a personal computer, for instance, there can be the following relations between the whole and its parts: system-box, keyboard, monitor, mouse and cables. The system-box, again, could have relations such as the mother-board, bus, hard-disk, cd-rom, power-source, fan, and chassis. These roles are related to the part-relation in the sense that when an object XE "object"  has one of these relations with respect to the whole, it also has the part relation. The part roles do not necessarily have the properties of a part-of relation; for instance, they are not, in general, transitive. However, regardless of their properties, there are constraints between them and a proper part-of relation such as

main-unit(PC)=MU  ( subobject(PC)=MU.

In addition to the classification based on the compositional structure of a whole XE "whole" , Gerstl and Pribbenow (1995) define two classes of wholes that are motivated by external partitioning scheme imposed on a compositional structure. They call these classes segments and portions. 

A segment is a part XE "part"  of a whole XE "whole"  that is defined with the aid of an external frame of reference. This can be a topological partitioning of an entity into exterior, boundary, or interior parts. Typical examples are also spatiotemporal segments: the start XE "start" , middle, or end XE "end"  parts of a time period XE "time period"  or the upper, lower, left, right, front, or back parts of a physical object XE "object" . Other examples could be the “the bottom of the recovery boiler”,  “the end of the fiberline process”, “beginning of a project”, etc. The boundaries of segments are often vague but since their use in human communication is fairly common, there can be an implicit agreement or even an explicit definition about the exact boundaries. For instance, a project manual of a company could define when the “the beginning of a project” starts and ends. 

A portion is a part XE "part"  of a whole XE "whole"  that is derived from the properties of the compositional parts of the whole. Examples are “the pipes of the plant”, “the electrical parts of the recovery boiler”, “the critical components of the product”, “the foreign suppliers of the company”, “the suppliers with an ISO9000 certificate”, “the qualified project managers of a company”, “employees XE "employees"  that have startup management experience and have good skills in Portuguese”, etc. The portion can be derived from a compositional whole by selecting the parts that satisfy the given criteria of membership. The selector property should be such that it is applicable to the parts in the compositional structure.

Part  XE "Part-whole" : a relationship between two objects (o1 and o2) where o1 is part of o2

Properties:


inverse XE "partition criterion"  = whole.

Notes: 

1. An object can have simultaneously multiple different types of part-of relations

2. Part relationship is transitive within the same relationship type. 

whole XE "Part-whole" : a relationship between two objects (o1 and o2) where o2 is part of o1.

Properties: 


inverse XE "part"  = part XE "object" 
Examples: 

Notes: Part relationship is transitive within the same relationship type. 

Segment XE "Segment-whole" : a part relationship with a segmentation criterion XE "segmentation criterion" 
Properties:


segmentation criterion XE "segmentation criterion" : the criterion that defines what properties the part XE "part"  must have to participate to the relationship.

Notes:

1. The segmentation criterion XE "segmentation criterion"  refers to the properties of a part XE "part"  in relation to each other (upper half, lower half) or in relation to an external framework. 

Portion  XE "Portion-whole" : a part relationship with a segmentation criterion XE "segmentation criterion" 
Properties:


partition criterion XE "partition criterion" : the criterion that defines what properties the part XE "part"  must have to participate to the relationship.

Notes:

1. The partition criterion XE "partition criterion"  refers to the internal properties of a part XE "part" . Eg, consumers that earn more than x XE "x"  per year. 
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Figure 4: Geographical segments of the markets of a company
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Figure 5: Portions of markets based on the want for a product

Decomposition is only one aspect of structural objects. While it can be used to describe the “vertical” structures of the product, there are also important “lateral” structures. Different objects have interfaces through which they can attach to other objects.

Interface XE "Interface" : the point through which the object XE "object"  can attach to other objects

Properties: 


attachment XE "attachment" : a set of interfaces


compatible XE "compatible" : a set of interfaces

Examples: 

1. Tank nozzle

2. Pipe end XE "end" 
3. The call-interface of a software modele

4. The user interface of a computer

Notes: 

1. The interfaces can have various type-dependent parameters, such as the diameter of a pipe nozzle

2. Two interfaces can be compatible XE "compatible"  or incompatible with each other

3. Compatible interfaces can be attached to each other

Attachment XE "Attachment" : a relationship that can exist between two compatible XE "compatible"  interfaces.

Notes: 

1. The attachment XE "attachment"  can be temporary.

Examples: 

1. The user interface of a computer can be temporarily attached to the senso-motoric interface of a human being. 
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Figure 6: Interfaces and attachments between companies

4.3 Physical object XE "Physical object" s

Physical object XE "Physical object" s refer to any entities that have a stable physical manifestation, for example, persons, offices of companies, physical components, paper documents, and so on. They are characterized by their location XE "location"  and shape.

Physical object XE "Physical object" : an object XE "object"  that exists in the physical world

Properties:

subcomponent (part-whole) XE "subcomponent" : a physical object XE "object" 
location XE "location" : a geographical location


size XE "size" : a geometrical size

Examples:

1. The office of Company XE "Company"  X in Paris. 

2. A transportation container of components c1 and c2. 

Geographical location XE "Geographical location" : a location XE "location"  of an object XE "object"  on earth.

Properties:


longitude XE "longitude" : a number


latitude XE "latitude" : a number


height XE "height" : a number

Geometrical size XE "Geometrical size" : the dimensions of the object XE "object" .

Properties:


x XE "x" : a number


y XE "y" : a number


z XE "z" : a number

Examples:

1. The dimensions of a boiler are 20m X 10m X 10m. 

4.4 Information objects

In strategic planning it is often necessary to explicitly talk about the information that agents posses. For example, agent XE "agent" ’s reputation is information that other agents have about the agent. When trying to improve its reputation the agent has goals that concern the type of information that the other agents have.

Also the effectiveness of the plans can differ much depending on whether other agents know about the plan. The complementors may need to know it in order to make complementary plans. However, competitors should be unaware of any plans that aim at creating competitive advantage, as they may be able to attack the plans and make them ineffective.

When gathering information about the background of a decision of a competitor XE "competitor" , it can be useful to have a difference between the state of the world and what competitor believes is the state of the world. A competitor may introduce price cuts, because it believes that we are about to introduce a new product – which may or may not be true. When we are collecting information about the situation XE "situation" , we do not want to collect information about the fact whether we are going to introduce a new product, but whether our competitor believed that to be the case.

The ontology needs vocabulary to talk explicitly about the beliefs of different agents. The underlying model is that beliefs are assertions that some agent XE "agent"  holds. They can contain deeply nested assertion contexts, such as “our competitor XE "competitor"  believes, that we believe, that they are going to introduce a price cut”.

In particular, in BPTT project the reasoning about beliefs is required in the analysis of business plans. The support of evidence for the assertions made in the plan determines the need for information gathering about their truth. A belief can turn its status XE "status"  from a hypothesis to a fact when more information is gathered. What information is sufficient for that, however, may require much reasoning. 

Information object XE "Information object" : an object XE "object"  that contains information and has thus an independent belief context.

Notes:


1.
The object XE "object"  can be animate such as a person or inanimate such as a document.

Document XE "Document" : a kind of information object XE "object" .

Properties:


medium XE "medium" : 

Examples:

1. A drawing

2. A progress report

Notes:

1. Document XE "Document"  does not refer to a pile of paper. It can be stored in any form, electronic as well as paper. 

Message XE "Message" : a transferable object XE "object"  that contains an information object.

Properties:

receipt address XE "receipt address" : 

content XE "content" : an information object XE "object" .

Inquiry XE "Inquiry" : a message that contains a request for information and that requires a reply.
Reply XE "Reply" : a message that contains information in response to an inquiry.

Properties:


reply-to XE "reply-to" : a message.

5 Activity XE "Activity"  and planning

5.1 Activity XE "Activity" 
5.1.1 Model of activity XE "activity" 
Activity XE "Activity"  is the concept that is used to represent the meaningful elements of intentional action XE "action" . Activities have different aspects: they take place in the time dimension, they can be in several different states with respect to the execution, they have requirements for the execution and they produce effects XE "effects"  as the result of the execution, they can be composed of several subactivities and they transform objects and use resources to carry out those transformations. 

The states of an activity XE "activity"  can be presented with the state diagram in the Figure 7. The activity has three main states:

· unexecuted,

· in-execution, and

· executed.

Initially the activity XE "activity"  is unexecuted and when it is started, it moves into the state in-execution. In-execution has two substates:

· ongoing, and

· interrupted.

After the start XE "start"  the activity XE "activity"  in the state in-execution and ongoing. However, during the execution there can be several interrupt-activities that move the activity into the interrupted state and resume-activities that move it back into ongoing state. 

From the in-execution state – regardless whether the execution is ongoing or interrupted – the activity XE "activity"  can be ended. The resulting state is executed. Depending on the success of the activity there are two possible substates:

· completed, and

· terminated.

Activity XE "Activity"  is called completed if it has achieved its goals, or in other words, produced its intended effects XE "effects" . Activity is terminated, if the intended effects were not produced.


[image: image8.wmf]unexecuted

in-execution

completed

terminated

ongoing

interrupted

start

complete

terminate

interrupt

resume

executed


Figure 7: States of an activity XE "activity" 
The temporal aspects of an activity XE "activity"  can be represented with the time period XE "time period"  when it is in-execution. The time period provides the start XE "start"  (a time point) and the end XE "end"  (a time point) of an activity.  There is thus a clear connection between the temporal aspects and the status XE "status"  of the activity. 

The causal aspects of an activity XE "activity"  are defined with the aid of the requirements and effects XE "effects" . Most activities need that the environment of the execution satisfies various conditions. These conditions are sometimes called the preconditions or the prerequisites of the activity. However, these terms imply that activity can only depend on the conditions of the environment immediately before the execution of the activity. This is not true in general. Many activities require that certain conditions hold after a part XE "part"  of the activity has been executed. For example, the embedded software development activity can require that the new microprocessor will be available after 3 moths after the development project has begun. In the same way, an activity can produce some effects already before its end XE "end" . However, an activity cannot produce any direct effects after its end and cannot require any direct conditions before its start XE "start" . 

The requirements and effects XE "effects"  are related to the objects and resources of the activity XE "activity" . These relationships are shown in Figure 8. There is an analogy to the structure of sentences consisting of the subject, verb, and object XE "object" . The subject corresponds to the resource XE "resource" , the verb to the activity and the object to the object in Figure 8.
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Figure 8: Relationships between product, activity XE "activity"  and resource XE "resource" 
The requirements and effects XE "effects"  of an activity XE "activity"  refer to the objects and resources of the activity. 

In addition, an activity XE "activity"  can have an internal structure. It can consist of a set of subactivities. The activities can be in differentiated functional roles in the overall activity. For example, a project can consists of the design activity, manufacturing activity, transportation activity and installation activity. It is also possible to define activities where the subactivities are non-differentiated. The way that work breakdown structures are created is often based on the definition of portions or segments of activities whose roles are not functionally differentiated.

5.1.2 Definitions

These aspects can be talked about with the following terms.

Activity XE "Activity" : a transformation of an object XE "object"  through the work of resources over a period of time.

Properties:


time period XE "time period" : the period over which the activity XE "activity"  is executed

status XE "status" : an attribute with the range: unexecuted, in-execution, or executed 

requirement XE "requirement" : a set of assertions that have to hold in order the activity XE "activity"  to be executed.


effects XE "effects" : a set of assertions that the activity XE "activity"  establishes.


subactivity (part-whole relationship) XE "subactivity" : a set of activities

object XE "object" : a set of object (something being transformed, ie, mentioned in the effects XE "effects" )


resource XE "resource" : a set of resources.

Notes:

1. An activity XE "activity"  can have happened in the past, may be happening in the present, or can be a hypothetical future activity.

2. Activities can appear in a whole XE "whole"  range of different sizes: a manufacturing operation such as drilling is an activity XE "activity"  as well as a development project or creation of a business plan. Activities can be classified as “strategic”, “tactical”, or “operational”. 

3. Activities can be “physical” as well as “mental”; in the former case the object XE "object"  is physical and in the latter they an information entity.

4. Aggregate activities (ie, activities that have subactivities) can be of many different types. Examples are business processes and business functions. A business process – eg, order processing ​​– contains a definite sequence of  subactivities that have differentiated roles. A business function – eg, marketing – is composed of an open-ended set of marketing activities, that do not necessarily have specific roles with respect to the whole XE "whole" .

Synonyms: Task, Operation, Action, Project (depending on the size XE "size"  of the activity XE "activity" ).

Regular activity XE "Regular activity" : a kind of activity XE "activity"  that has only one object XE "object" .

Notes: 

1. It is possible to talk about the activities of the object XE "object" .
Event XE "Event" : a kind of activity XE "activity"  that is seen as outside of the scope of interest to model apart from its effects XE "effects" .

Examples:

1.
“Company XE "Company"  C1 entered markets M2”: the event of entrance has in all likelihood been preceded by a long preparatory project, but to model it would have been impossible, especially if the information about its existence is only gathered after the effects XE "effects"  have been produced.

Process XE "Process" : an activity XE "activity"  that continuously has requirements (inputs) and continuously produces effects XE "effects"  (outputs), when its execution is ongoing.
Notes:

1. Business processes are processes in this sense.

2. The term process has another common meaning as activity XE "activity"  sequences. 

Function XE "Process" : an process XE "activity"  that is composed of activities of similar nature or with the same theme. 

Examples:

1. Manufacturing.

2. Marketing. 

3. Product development

5.2 Intentional action

5.2.1 Values and intentions

Values signify states of affair that are inherently desirable for an agent. Values, in general, are relatively stable and cannot be changed in an arbitrary manner. However, the experience and a rational analysis can lead an agent to adopt new values. 

An agent can have a set of different values, each of which may have a different importance to the agent. They can have different overall weight, but their relative desirability can also depend on the context. Values affect the decision making of an agent. 

Intents are the states of affair that an agent aims to achieve. There are a variety of terms to denote intents: aim, purpose, goal, objective, target, mission, strategic intent, and so on. Some of the terms are relatively interchangeable, some have different connotations.  XE "action" 
Intents capture two related notions. On one hand, they represent the reason for executing a plan. On the other hand, an intention refers to something that an agent XE "agent"  can be responsible for. Intentions are thus characterized by a degree of commitment from the agent to act in order to achieve them. This commitment is one difference that they have with values.

Intentions can be at different levels of specificity. Mission XE "Mission"  is a long-term intent of an agent XE "agent" . Goal XE "Goal"  is a specific state that the agent has committed to achieve. Objective XE "Objective"  is a quantifiable and measurable goal. 

Value XE "Preference" : a relationship between an agent XE "agent"  and a state of affairs so that the state of affairs is inherently desirable for the agent
Examples:

1. High quality

2. Work safety

3. Excellence

4. Environmental safety

5. Predictability

Synonyms:

1. Preference

Notes:

1. A value does not entail a commitment by the agent to act in any specific way. 

2. A value affects the decision making of an agent. 

Intent XE "Performance objective" : a relationship between an agent and a state of affairs that an agent aims to achieve.

Notes:

1. An intent always entails some kind of commitment by the agent. 

2. The state of affairs can be specified in absolute terms or in relation to the current situation.

3. The intents of an agent should be consistent (in line) with the values of the agent.

4. Cohen and Levesque (1991) identify seven properties that need to be satisfied by intentions:

· Intentions pose problems for agents, who need to determine ways of achieving them. 

· Intentions provide a `filter' for adopting other intentions, which must not conflict.

· Agents track the success of their intentions, and are inclined to try again if their attempts fail.

· Agents believe their intentions are possible.

· Agents do not believe they will not bring about their intentions. 

· Under certain circumstances, agents believe they will bring about their intentions. 

· Agents need not intend all the expected side effects of their intentions. 

Mission XE "Mission" : an overall and long-term intent of the agent XE "agent"  whose achievement the agent regards as the purpose of its existence.

Notes:

1. A mission should answer what the agent is doing, to whom, and how. 

2. The values of the agent should answer the question “Why this mission?”

3. The term mission has religious connotations, and may have the aspect of the task given to the agent from outside.

4. Mission also has a connotation of  “organized work”.

References:

1. Ansoff regards a mission as the need of a customer. 

Strategic intent XE "Strategic intent" : an intent that an agent has about its external relationships and properties.

Notes:

1. The agent can be an industry, a corporation, a business group, a company, a business unit, or even a person.

Examples: Possible properties might be

1. Position

2. Price

3. Market XE "Market"  share XE "share" 
4. Competencies

5. New offerings

6. Profitability

Goal XE "Goal" : an intent to achieve an discrete and observable state of affairs.

Examples: 

1. to have a new product line introduced

2. to have entered to new markets

3. to have earned a quality certificate

Milestone XE "Objective" : a derived or subordinate goal that has been adopted as a means to achieve some other goal.

Examples: 

1. to have profits increased by 10% with respect to current state of affairs

2. to have in the minimum 15% ROI

Objective XE "Objective" : a quantifiable and measurable intent.

Examples: 

3. to have profits increased by 10% with respect to current state of affairs

4. to have in the minimum 15% ROI

Measure XE "Performance measure" : a quantitative attribute whose values signify good or bad results with respect to an intention. 

5.2.2 Control and planning

Control means to exert restricting or directing influence over the behavior to achieve the goals. Control can be carried out with many different mechanisms. However, it always includes observation, determination of activities, and influencing the execution of the activities. All control activities are thus include information processing.

Planning XE "Planning"  is one mechanism that can be used to carry out control. Planning is decision making about future activity XE "activity"  with the purpose of producing operational guidance for the activity and to estimate the performance of the activity. Planning can also have other useful effects XE "effects" . It can stimulate organizational learning and provide a framework in which the consequences of the current decisions can systematically be predicted. Also the decision needs created by known future events can be studied in the planning process.
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Figure 9: Current world and the goal world

Planning XE "Planning"  works with the gap of the current world and the goal world to reduce the difference. This process can be described with the aid of Figure 9. The current world represents what is expected to happen in the world. The goal world is what is desired to happen. The goal of the planning is to make the goal world a subset of the current world by identifying activities, that can be executed in the current world and that produce as the effect the conditions of the goal world.

In the following the current world is called the premises of a plan, and the goal world simply as goals. Rather than specifying a definite set of activities, the plan specifies a set of actions that define when activities are started.

Planning XE "Planning" : a kind of activity XE "activity"  whose goal is to create a plan
Plan XE "Plan" : an information object that can be used to provide operational guidance and to estimate the performance properties of the execution of an activity XE "action" .

Properties:

premise XE "situation" : a set of  Assertions
goal XE "action" : a set of  Assertions
action XE "action" : a set of implementation intentions XE "activity" .

Notes:

1. The plan is consistent, if the whenever the premises corresponds to the reality and the implementation intentions are carried through, the goals will be established.

2. A plan can be interpreted as a set of implementation intentions.

3. A plan can be used to estimate the performance of the activity XE "activity" , especially what it costs to act and how long will it take.

Implementation intention XE "Implementation intention" : a situation-activity pair that defines the activity to take in a given situation XE "situation" .
Properties:

situation XE "situation" : a state of affairs.

action XE "action" : an activity XE "activity" .

Examples:

1. When the component arrives, inspect it.

2. When there is a conflict in resource XE "resource"  use, ask X to resolve the conflict.

3. When the time is t1, start XE "start"  activity XE "activity"  A1.

4. When the activity XE "activity"  A1 ends, start XE "start"  activity A2.

Order intention XE "Sequential plan" : an implementation intention that specifies that an activity starts when another activity is completed. 

Event intention  XE "Event-related plan" : an implementation intention that that an activity starts in a specified state of affairs.

Time intention XE "Time-related plan" : an implementation intention that specifies a time point when an activity should start.

Action program XE "Time-related plan" : a plan specified as a set of activities with ordering constraints

Properties:


activities: a set of activities.

Notes:

1. The set of activities must be interpreted as a set of implementation intentions.

Policy XE "Implementation intention" : a plan of how to act in decision making situations. XE "situation" 
Notes:

1. A policy is usually in a form of rules about how to make a decision.

2. A policy can be specific to one decision making process or span several of them.

Examples:

1. A company may the policy to only hire Harvard graduates. The policy affects several different decision making tasks in the company: the selection of the recruitment efforts as well as the acceptance of new employees. 

2. A company may have a policy to never consciously send faulty products to a customer. The establishment of this policy may make it necessary to introduce the review and decision making tasks where the decision of whether to send the product is considered.

3. Equal opportunity / Affirmative action policy.

There are different types of plans based on the types of implementation intentions that they contain. The following are typical categories. 

Queue plans XE "Queue plans" : a kind of plan that specifies a resource use policy for a set of activities.

Strategy XE "Strategy"  is defined as one type of a plan. The specific characteristic of strategy is its goal, that is of the type strategic intent.

Strategy XE "Strategy" : a plan to achieve a strategic intent.

Notes:

1. Strategy XE "Strategy"  may consist of multiple subplans called strategic actions. 

2. The specificity of the plan can different: planner, enterpreneurial, ideological, umbrella, or process strategy.

References:

1. Strategy is different from the improvement of operational effectiveness (Porter)

Strategic planning XE "Strategic planning" : planning to produce a strategy. 

5.2.3 Categories of activities

Information production activity XE "Design" : an activity XE "activity"  whose result is a creation of information.

Observation activity: an information production activity that produces information about the world (how things are).  XE "activity" 
Design activity XE "Design" : an information production activity XE "activity"  that produces the goals of another activity.

Measuring activity: an observation activity XE "activity"  whose object is the achievement of the goals of another activity.

Planning activity: a design activity XE "activity"  that creates a plan for the execution of another activity.

Monitoring activity: an observation activity XE "activity"  that observes the execution of another activity.

Command activity XE "Design" : an activity XE "activity"  that uses a plan to direct the execution of an activity.

Implementation activity XE "Design" : an activity XE "activity"  that transforms the objects.

Creation activity XE "Design" : an implmentation activity XE "activity"  that transforms the objects.
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5.3 Coordination

Coordination deals with the management of dependencies between activities with the purpose of ensuring compatibility between activities. The compatibility can deal with different aspects of the activities: content XE "content" , time of execution, resource use, and so on. The strategic fit is an example of a compatibility requirement for activities.

Coordination can be modeled with two aspects: the interaction types between activities, and the mechanisms to manage the interactions.

Interaction XE "Design" : an activity XE "activity"  interacts with another activity if its execution or effects are different when the other activity is executed in a different way.

Enabling interaction: an activity establishes the requirements of another activity, thus making the execution of the latter activity possible.

Assisting interaction: an activity positively influences the requirements of another activity, thus helping or easing the execution of the latter activity.

Disabling interaction: an activity removes the requirements of another activity, thus making the execution of the latter activity impossible.

Harming interaction: an activity negatively influences the requirements of another activity, thus hampering the execution of the latter activity.

Complementarity interaction: the effects of an activity are more valuable with the effects of another activity.

Redundancy interaction: the effects of an activity are less valuable with the effects of another activity.

Synergy interaction: the execution of an activity is more efficient (eg, costs less) when another activity is also executed.

Limited-capacity interaction: two activities use a shared resource with a limited capacity and may not be executed simultaneously.

Simultaneity interaction: two activities must use a shared resource simultaneously.

Management mechanisms are ways to prevent harmful interactions or to take advantage of positive interactions.

Advance ordering: the execution order of two activities is fixed in advance.

Promotion: an activity is executed after another activity

Demotion: an activity is executed before another activity

Prechecking: a check before the start of an activity that the preconditions are satisfied; if they are, activity is executed, and if they are not, it is not executed.

Polling: repeated prechecking until activity can be started.

6 Players

6.1 Resources, assignments, capacities, capabilities, and offerings

This subchapter contains definitions that make it possible what the players do, what they can do, what they want to do and what they are allowed to do. From this perspective, we regard players as resources that execute activities.

Resource XE "Resource" : a kind of object XE "object"  that is able to participate in a assignment relationship whereby the object is consumed in the execution of the reserving activity XE "activity" 
Properties:


capability XE "capability" : set of activity XE "activity"  class


offering XE "service" : set of contract XE "contract"  class


capacity XE "capacity" : the extent of activity XE "activity"  that can simultaneously be performed

Assignment XE "Reservation" : a relationship between an activity XE "activity"  and an object XE "object"  that is needed in the execution of the activity

Roles:


resource XE "resource" : the object XE "object"  that is used in the execution of an activity XE "activity" 

activity XE "activity" : the activity that reserves the resource XE "resource" 

time-period XE "time-period" : the time period XE "time period"  during which the resource XE "resource"  is reserved

amount XE "amount" : the amount of resource XE "resource"  that is being reserved.
Notes:

1. A assignment can be potential.

2. A resource XE "resource"  requirements can be represented as assignments that activities need.

Synonyms:

1. Reservation.

Consumable resource XE "Consumable resource" : a kind of resource XE "resource"  whose state does not return into the original after the execution of an activity XE "activity" .

Examples: raw materials, money,…

Reusable resource XE "Reusable resource" : a kind of resource XE "resource"  whose state return to the original after the assignment is of an activity XE "activity" .

Machine XE "Machine" : a kind of reusable resource XE "resource" .

Notes:

1. Machine XE "Machine"  is a resource XE "resource"  that can be owned.

2. Machine XE "Machine"  does not exhibit learning

Capability XE "Capability" : a relationship between a resource XE "resource"  and a class of activities.

Examples: 

1. Manufacture a power plant of type PP1

2. Transport object XE "object"  of weight < 10 kg anywhere in the world within 3 days.

3. Receive fax messages

Notes: 

1. Capability XE "Capability"  represents activities that the resource XE "resource"  can do.

2. The specifications of capabilities can become very complicated, with lots of constraints and qualifications on the properties of the activity XE "activity"  and the object XE "object"  transformed.

Authority XE "Authority" : a relationship between a resource XE "resource"  and an activity XE "activity"  that means the right of the resource to perform the activity – or any activity that conforms with the specification.

Roles:


agent XE "agent" : 


activity XE "activity" : 

Notes: 

1. The holder of authority need not have the capability XE "capability"  to perform the activity XE "activity" .

2. The activity XE "activity"  that the resource XE "resource"  has the right to perform may itself be the granting of such a right to another resource. This is called delegation.

3. Authority XE "Authority"  refers to those activities that a resource XE "resource"  may do.

Offering XE "Service" : a relationship between a resource XE "resource"  and a class of contracts in which the resource is the contractor. 

Examples:
1. to deliver a car of model x XE "x"  in one month against the compensation of sum y XE "y" 
Notes: 

1. Offering XE "Service"  specifies those activities that a resource is XE "resource"  willing to do under given contract XE "contract"  terms.

2. Offering specifies both the service or product delivered to the customer, and the compensation required from the customer.

3. Offering can be accepted by a customer.

Product-offering XE "Delivery" : an offering XE "service"  that involves the transfer of the ownership of a product to a customer XE "customer" . 

Notes: 

1. The product persists after the product-offering has been completed, and thus can act as a guarantee for the payment. 

2. The product is an object XE "object"  of value XE "value"  and can be a (partial) guarantee for the reception of the sales price. 
Product XE "Product" : an relationship between a resource XE "resource"  and an object XE "object" , so that the resource has a offering XE "service"  of type product-offering where the object is transferred to the customer XE "customer" . 

Notes: 

1. What is a product depends on a perspective. The same object XE "object"  can be a component to the customer XE "customer"  and the product to the supplier XE "supplier" . 

Service-offering XE "Delivery" : an offering XE "service"  that is not a product-offering. 

Notes: 

1. The product persists after the product-offering has been completed, and thus can act as a guarantee for the payment. 

2. The product is an object XE "object"  of value XE "value"  and can be a (partial) guarantee for the reception of the sales price. 
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Figure 10: Classification hierarchy for the players

6.2 Agents, legal entities, rights and responsibilities

This subsection deals with the players as parties of contracts. Such player are able to take responsibilities and they can have rights. The basic object XE "object"  categories are agent XE "agent"  and legal entity. 

Legal entity XE "Legal entity" : an object XE "object"  that can enter into a legally binding contract XE "contract" .

Properties:

contract XE "contract" : a set of contracts
location XE "location" : an office
revenue XE "revenue" : an amount XE "amount"  of money
expenses XE "expenses" : an amount XE "amount"  of money
profit XE "profit" : an amount XE "amount"  of money
Constraints:


revenue XE "revenue"  – expenses XE "expenses"  = profit XE "profit" .


revenue XE "revenue"  = ( revenue(c), c ( contact

expenses XE "expenses"  = ( expenses(c), c ( contact

Notes:

1. The legal entity combines the revenue XE "revenue"  and expenses XE "expenses"  from the contracts that it has signed. 

Office XE "Office" : a kind of physical object XE "object" 
Properties:


address XE "address" : a postal address

Notes:


The legal entities need not be physical objects but their offices must be. 

Agent XE "Agent" : a kind of reusable resource XE "resource"  that has the capability XE "capability"  to control an activity XE "activity" .

Notes:

1. Companies, departments, persons, and computation processes can be agents with respect to some activity XE "activity" .

Person XE "Person" : a kind of agent XE "agent"  and a legal entity that is not composite and does not have internal organization.

Company XE "Company" : a kind of agent XE "agent"  and a legal entity that is composite and has an internal organization.

Properties:

employees XE "employees" : the set of persons who have an employment contract XE "contract"  with the company
customer XE "customer" : the set of companies that have contracts with the company concerning its offerings.

supplier XE "supplier" : the set of companies that have contracts with the company concerning their offerings.

competitor XE "competitor" : the set of companies that have contracts with the customers of the company concerning similar offerings that the company offers.

share XE "share" : an object XE "object"  that represent part XE "part"  of the overall ownership of the company.

Notes:

2. The size XE "size"  of a company can be measured in terms of its revenues or the number of its employees XE "employees" . 

Responsibility XE "Responsibility" : a relationship between an agent XE "agent"  and an activity XE "activity"  which means that the agent is accounteble on the execution of the activity.

Example:

1. “Mark is responsible for taking these drawings to the construction site before Monday”

Synonyms: 

1. Obligation.

Notes: 

1. Responsibility XE "Responsibility"  often creates an implicit connection between the execution of the activity XE "activity"  and the preferences of the agent XE "agent"  (through a reward or punishment). 

Right XE "Right" : a relationship between a resource XE "resource"  and an activity XE "activity"  that the resource may perform.

Ownership XE "Ownership" : a kind of right that determines that the resource XE "resource"  is allowed to make decisions about the object XE "object" .

Notes:

1. The ownership usually entails the right to use, right to transform, and the right to transfer. 

Right XE "Right"  to use XE "Right to use" : a kind of right that determines that the resource XE "resource"  is allowed to use the object XE "object" .

Notes:


1.
The right to use can be transferred through the activity XE "activity"  of renting.

Right XE "Right"  to transform XE "Right to transform" : a kind of right that determines that the resource XE "resource"  is allowed to transform the object XE "object" 
Notes:

1. Sometimes the public authorities may keep the right to transform. For example, the construction permits must often be applied specifically from public authorities.

Right XE "Right"  to transfer XE "Right to transfer" : a kind of right that determines that the resource XE "resource"  is allowed to transfer the ownership of the object XE "object"  to another resource.

Notes:

1. Sometimes the public authorities may restrict the right to transfer the ownership. For example, the ownership of land cannot always be transferred to a foreigner.

6.3 Relationships of players

This subchapter defines the types of relationships that can take place between players. Economic agents are in various dynamic relationships between each other, as determined the “value XE "value"  net” shown in Figure 11. Every XE "y"  agent XE "agent"  has some customers that it serves and some suppliers that serve it. There are other companies that provide other offerings to that customer XE "customer"  or use the offerings of the same suppliers. If they decrease the attractiveness of the offerings of the company, they are its competitors. Conversely, if they increase the attractiveness of the offerings of the company, they are its complementors.
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Figure 11: The value XE "value"  net

Agents can be competitors or complementors either in customer XE "customer"  markets or in supplier XE "supplier"  markets. In customer markets two companies can reduce or increase the attractiveness of their offerings to the customer. However, the same is possible also in the supplier markets. When the supplier has a limited capacity XE "capacity" , the other companies that are customers of that supplier are our competitors. On the other hand, when the supplier have significant economics of scale with respect to its offering XE "service" , its other customers are out complementors. 
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Figure 12: Offering and player relationships

The roles are more specifically between the offerings of the companies: two offerings may compete of same customers, for instance. Companies usually have several offerings and they can be competitors with respect to some offering XE "service" , complementors with respect to another offering, and so on.

Customer XE "Customer" : a relationship between two agents whereby one uses the offerings of the other.

Inverse:


Supplier XE "Supplier" 
Supplier XE "Supplier" : a relationship between two agents whereby one uses the offerings of the other.

Inverse:


Customer XE "Customer" 
Competitor XE "Competitor" : a relationship between two agents so that they have competing offerings. 

Inverse:


Competitor XE "Competitor" 
Rival XE "Rival" : competitors that belong to the same strategic group.

Inverse:


rival

Examples:


Delta and American.

Substitutor XE "Substitutor" : competitors that belong to different strategic groups.

Inverse:


substitutor

Examples:


Delta and ProShare (producer of video-conferencing software).

Complementor XE "Complementor" : a relationship between two agents so that they have complementing offerings.

Inverse:


Complementor XE "Complementor" 
Competing offering XE "Competing service" : a relationship between offerings so that the customers of the offerings value XE "value"  the first offering XE "service"  less when the second offering is available than when only the first one is available.

Inverse:


Competing offering XE "Competing service" 
Examples:

1. Any two sufficiently similar offerings (cars, sausages, holiday trips, mineral water, mobile telephones, telecommunication operator services)

2. Video-conferencing software and traveling services (when good video-conferencing facilities will be available, less business traveling will be needed)

Notes:

1. The competitors do not have to belong to the same industry. Companies are competitors when they a rivals within the same industry or when they offer services that can substitute each other.

Complementing offering XE "Complementing service" : a relationship between offerings so that the customers of the offerings value XE "value"  the first offering XE "service"  more when the second offering is available than when only the first one is available.

Inverse:


Complementing offering XE "Complementing service" 
Examples:

1. Sausage and mustard (customers will buy more sausage if they also can buy  mustard and more mustard if they buy sausage)

2. Computer hardware and computer software (customers will buy more computers, and more efficient computers, if there is more software available; if they already have a computer, they will buy more software)

3. Cars and car loans (more cars are bought when car loans are available; car loans are taken because a car is bought).

Supply-side competitor XE "Demand competitor" : a relationship between two agents so that they have competing demands. 

Inverse:


Supply-side competitor XE "Demand competitor" 
Supply-side complementor XE "Demand complementor" : a relationship between two agents so that they have complementing demands.

Inverse:


Supply-side complementor XE "Demand complementor" 
Competing demand XE "Competing demand" : a relationship between the demands for offerings so that the suppliers of the offerings value XE "value"  the first demand less when the second demand is available than when only the first one is available.

Inverse:


Competing demand XE "Competing demand" 
Examples:

1.
American and Delta both have a demand for landing slots and gates, and they compete for them. The demand posed by the American is less important for the economy of the airport when also Delta is demanding the gates.

Complementing demand XE "Complementing demand" : a relationship between demands for offerings so that the suppliers of the offerings value XE "value"  the first demand more when the second demand is available than when only the first one is available.

Inverse:


Complementing demand XE "Complementing demand" 
Notes:

1.
Complementing demand XE "Complementing demand" s mean that there is economics of the scale in the supply for the demand. 

Examples:

1. American and Delta complement each other with respect to Boeing. When both of them decide to commission a next-generation airplane, it is much cheaper for Boeing to design a new airplane for both companies together than design a new plane for each of them separately.

6.4 Added value XE "Added value"  and success in competition

The central concept in defining the competitive position of an agent XE "agent"  is the added value XE "value" . The idea is to consider business as creating value and capturing value. To quote Brandenburger and Nalebuff (1997): “It's a way to think about [the business as] creating value and capturing value. There's a fundamental duality here: whereas creating value is an inherently cooperative process, capturing value is inherently competitive. To create value, people can't act in isolation. They have to recognize their interdependence. To create value, a business needs to align itself with customers, suppliers, employees XE "employees" , and many others. That's the way to develop new markets and expand existing ones. But along with creating a pie, there's the issue of dividing it up. This is competition. Just as businesses compete with one another for market share XE "share" , customers and suppliers are also looking out for their slice of the pie. Creating value that you can capture is the essence of business.”  … “Game theory says that if competition is unfettered, no player will get more than his or her added value in a game. Thus added value allows us to characterize who has power and who doesn't. It allows us to understand how pie is created and how it is divided up.”

Added value XE "Added value"  of an agent XE "agent"  is the amount XE "amount"  of value XE "value"  created in a business system that the agent can control. Without the agent that amount of value would not be created. If there is another agent that can completely substitute the agent, the added value of the agent is zero. 

Added value XE "Added value" : a property of the agent XE "agent"  or a offering XE "service"  equal to the loss of value XE "value"  that there would be without the agent or the offering

Constraints:

1.
added-value of X = 

        total value XE "value"  created with X in the game – 

        total value created without X in the game 

Notes:

1. In practice, the added value XE "value"  of an agent XE "agent"  (or the perceived added value) sets the maximum limit to the incomes of the agent, since the other players rather play the game without the agent than pay him more than his added value.

2. Added value XE "Added value"  is an allocentric, not egocentric, concept. It does not entail asking what you can get from the fame but what others will lose if you go away. 

3. Added value XE "Added value"  determines the attractiveness of the agent XE "agent"  as a cooperation partner.

4. Added value XE "Added value"  characterizes the bargaining power of different players in negotiations. Higher added value XE "value"  means better bargaining position.

5. The term added value XE "value"  should be distinguished from the term value added that has a different meaning.

Example:

1. Consider a deal between agents A and B where A sells a product P to B. The value XE "value"  of P is 6 to A and 10 to B. When P is transferred from A to B, 4 units of value is created. Without A, the deal would not be possible and the value thus created would be 0. The same is true also for B. Therefore, the added values of both A and B are 4. That is the maximum amount XE "amount"  that they can try to capture from the value created in the deal. 

2. Consider that in the previous example there is an additional buyer C whose value XE "value"  for P is 9. Now, if B were missing, A could sell P to C. The value created without B would thus be 3. In that situation XE "situation"  the added value of B is 4-3 = 1. Thus, B has chances to bargain only one unit of value for itself and it can expect to get the price 10-1=9 in the best case.

3. Consider that in the first example there would be additional agent XE "agent"  D that would sell P and whose value XE "value"  for P is 5. The added value of D would be 5, and the added value of A would become 0. …..

4. Consider a competitive situation XE "situation" , where A and B both provide exactly the same offering XE "service"  to customer XE "customer"  C. If one of the reduces the price of the offering, its added value XE "value"  does not increase…..

Competitive advantage XE "Competitive advantage" : an activity XE "activity"  that an agent XE "agent"  can do better or cheaper than its competitors; an activity that increases the added value XE "value"  of the agent

Notes:

1. Within a company the high performance of any function – product development, marketing, sales, manufacturing, etc. – can be a competitive advantage but also the combined activity XE "activity"  of several functions. For example, the good coordination between sales and manufacturing can be a competitive advantage.

2. Competitive advantage XE "Competitive advantage"  can be temporary. The concept as such does not imply any kind of sustainability.

3. The fact that a company has a competitive advantage with respect to some of its activities does not imply that the company is successful. If the other activities are not good enough, the high performance in one activity XE "activity"  can not create success in competition. However, even in such a case the company may have a competitive advantage, for example, because of its location XE "location" .

4. The concept of competitive advantage is inherently relative (Kay). A company can enjoy competitive advantage only by reference to other suppliers to the same market, other companies in the same industry, or other competitors in the same strategic group.

5. A company may have competitive advantage in one of its markets but not in the others. 

Examples:

1. A company may be able to deliver a product faster to the customer XE "customer"  than its competitors.

2. A product of a company may be technically superior to its competitors’ products. 

3. A company may be able to manage its production better than its competitors – eg, in a cheaper and more timely and predictable way – and gain competitive advantage because of it.

4. A significant innovate power can be a competitive advantage for a company.

5. A company may be able to finance its operations better than its competitors.  

Source of competitive advantage XE "Source of competitive advantage" : the state of affairs that enables the agent XE "agent"  to do an activity XE "activity"  better than its competitors
Notes:

1. A source of competitive advantage becomes a competitive advantage only when applied in a market (Kay).

Examples:

1. A company may be able to deliver the goods faster to the customer XE "customer"  than its competitors due to its geographical location XE "location"  with respect to the customer. The location is thus a source of competitive advantage.

2. A particular patent may enable the company to create superior products to its competitors. The patent is a source of competitive advantage.

3. A company is able to manage its production better than its competitors because of an excellent production scheduling system. The production scheduling system is thus a source of competitive advantage.

4. An enthusiastic and open organization culture can be the reason for the significant innovative power of a company. The culture is a source of competitive advantage.

5. The parent company with large economic reserves can help a company to finance its operations better than its competitors can do. The existence of such a parent company is a source of competitive advantage.

Distinctive capability XE "Distinctive capability" : a source of competitive advantage that cannot readily be reproduced by a competitor XE "competitor" .

Notes:

1. Distinctive capabilities are – almost by definition – difficult to achieve. The attempts to develop new distinctive capabilities are often unsuccessful. The question that companies should pose to themselves is “what distinctive capabilities we have” and not “what distinctive capabilities would we like to have". (Kay)

Examples:

1. Superior architecture 

2. Good reputation

3. Capability XE "Capability"  to innovation

Core competence XE "Core competence" : the distinctive capability XE "capability"  to execute a business process.

Examples:

1. Efficient product development process.

2. Capability XE "Capability"  to create an attractive brand image.

Strategic asset XE "Strategic asset" : a source of competitive advantage that derives from the factors external to the company (rather than from its distinctive capabilities).

Notes:

1. Strategic asset XE "Strategic asset" s are factors that give the company a dominant position on markets but which are not derived from the 

Examples:

1. Natural monopoly 

2. High entry barrier to the market where the company is already incumbent

3. Market XE "Market"  restrictions such as licenses.

Customer XE "Customer"  perceived value XE "Customer perceived value" : the added value XE "value"  of a offering XE "service"  to a customer XE "customer" , that is, the value customer creates with the offering minus the value created without it.

6.5 Success

In the ontology a relatively generic notion for the success of a player is defined. Success means the condition that a player has achieved its own goals, whatever they are. This notion actually presupposes that the player is able to set realistic goals. 

Success: a state of affairs that a player has achieved its own intents.

Notes:

1.
Success is often a matter of degree.

Success factor: a state of affairs that is causally linked to success of the player and that is controllable by the player. 

Notes:

1.
If goals are stated in the terms of the market share for an offering, the success factors deal with the criteria that customer uses in the decision making when selecting between alternative, competing products. Those features of the product that influence the customer to make the decision to the favor the offering of a player are success factors of the player.

Critical success factor XE "Critical success factor" : a success factor where a worsening would cause the player to deviate farther from the success.

Notes:

1.
The set of critical success factors can be different but not necessarily disjoint from the set of sources of competitive advantage.

Examples:

1. The one-week delivery time XE "delivery time"  may XE "y"  be a standard in a certain industry. If the delivery-time of a company is longer than one week, its competitive position is worsened. However, a faster delivery time does not necessarily bring any competitive advantage to a company. The “one-week delivery time” is thus a critical success factor for the company.

Key success factor XE "Key success factor" : a success factor where the improvement would lead the player closer to the success.

6.6 Groups of players

This subchapter defines a set of concepts that is often used to define the groupings of players into industries, markets and strategic groups.

Industry XE "Industry" : a set of companies with similar production technology (Kay)

Notes:

1. There are different official classifications of the industries.

2. Industry XE "Industry"  is defined by the supply conditions.

Examples:

1. Telecommunications

2. Electronics

Strategic group XE "Strategic group" : a set of companies that are rivals with each other (Kay)

Notes:

1. A strategic group is defined by the strategic choices of the companies (Kay).

2. The definition of a strategic group is often subjective (Kay).

Examples:

1. Pepsi and Coke form a strategic group.

Market XE "Market" : a mechanism by which the exchange of offerings takes place as a result of customers and suppliers being in contact with each other (Encyclopedia Britannica). (Economic market is) a range of strongly substitutable offerings of meeting the customer XE "customer"  demands (John Kay). (Strategic market is) the smallest range of activities across which the company can viably compete.

Market XE "Market"  segment XE "Market segment" : a part XE "part"  of a market. 

Supplier XE "Supplier"  camp XE "Supplier camp" : a part XE "part"  of a market.

Switching cost XE "Switching cost" : the cost of moving from the camp of one supplier XE "supplier"  into the other.

6.7 Dynamics of markets

This subchapter defines a set of concepts that is often used to define the dynamic roles of the players with respect to the markets and industries

Entry XE "Entry" : an event of bringing a offering XE "service"  to a market by a company that previously did not have a offering at the market.

Exit XE "Exit" : an event of a dropping a offering XE "service"  from a market by a company that as a result is not left with any offerings at the market.

Entrant XE "Entrant" : a relationship between a player, a time period XE "time period"  and a market, so that the player does not have a offering XE "service"  at the market in the start XE "start"  of the time period but has in the end XE "end"  of the time period. 

Incumbent XE "Incumbent" : a relationship between a player, a time period XE "time period"  and a market, so that the player does have a offering XE "service"  at the market in the start XE "start"  of the time period and in the end XE "end"  of the time period.

Surrender XE "Surrender" : a relationship between a player, a time period XE "time period"  and a market, so that the player does have a offering XE "service"  at the market in the start XE "start"  of the time period but not in the end XE "end"  of the time period.
Synonyms:

3. Abandoner, break-off, dropout.

Entry XE "Entry"  barrier XE "Entry barrier" : the costs of an entry to a market.

Notes:

1. High entry barrier means high costs.

2. High entry barrier can be due to the customer XE "customer"  loyalty, the learning needed, the high number of patents in the area, and so on.

Exit XE "Exit"  barrier XE "Exit barrier" : the costs of exiting a marker.

7 Architecture

There can be different types of contracts between the players in a related business. Contracts are especially apparent between the suppliers and customers, but may also be done with complementors (most of the contracts between competitors being prohibited by law). Contracts can be informal or legally binding agreements. A contract typically specifies an enforcement mechanism; for instance, a party of legally binding contract can be forced to fulfill its obligations even if it is not willing to do so.
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Figure 13: A contract XE "contract"  specifies two interacting processes
Contract XE "Contract" : an agreement stipulating a set of future exchanges between contract XE "contract"  parties.

Properties:


contract XE "contract"  party XE "contract party" : a set of legal entities

enforcement mechanism XE "contract party" : a conditional plan

Organizations can be described as nexuses of contracts. Offerings offered by an agent XE "agent"  are classes of contracts, eg, to sell something with specified price and delivery time XE "delivery time" . Contracts also partly determine the rules of the games that companies are playing.

7.1 Spot contracts and transactions

A spot contract can be represented as a set of obligations. Each obligation specifies an activity that some player has promised to execute. That is, the contract indirectly specifies a set of players called contract parties. Contracts may have more than two parties but a two-party contract is the most typical. The special case of two-party contract is a sales contract where there are two obligations, one of which is a monetary compensation of the other. In a sales contract the delivery determines the value created in the exchange and the compensation determines the way this value is divided between the contract parties. 

Spot contract XE "Contract" : a contract that defines a finite set of obligations between the contract parties. 

Properties:


status XE "status" : one of unsigned, signed, fulfilled, broken

obligation XE "obligation" : a set of responsibilities
Constraints:


Each contract XE "contract"  party XE "contract party"  performs at least one of the obligations.


Each obligation XE "obligation"  is in the responsibility of one of the contract XE "contract"  parties.

Two-party contract XE "Two-party contract" : a contract XE "contract"  between two contract parties, where one is the customer XE "customer"  and other is the contractor.

Properties:


customer XE "customer" : a legal entity.


contract XE "contract"  party XE "contract party" : a legal entity
Constraints:


The customer XE "customer"  is a contract XE "contract"  party XE "contract party" .


The contractor is a contract XE "contract"  party XE "contract party" .

Notes:

1. The contractor has a set of obligations that can be called deliveries.

2. The customer XE "customer"  has a set of obligations that are called the compensations.

Monetary-compensation contract XE "Monetary-compensation contract" : a two-party contract XE "contract" , in which all the compensations are payments
Properties:


contract XE "contract"  price XE "contract price" : an amount XE "amount"  of money. 

Constraints:


The contract XE "contract"  price XE "contract price"  is the sum of the amounts of the payments made by the customer XE "customer" .
Fixed-price contract XE "Fixed-price contract" : a monetary-compensation contract XE "contract"  where the contract price XE "contract price"  is fixed when the contract is signed.

Cost-dependent contract XE "Cost-dependent contract" : a monetary-compensation contract XE "contract"  where the contract price XE "contract price"  is fixed when the contract has been fulfilled.

Sales contract XE "Sales contract" : a fixed-price contract XE "contract"  where both parties have one obligation XE "obligation" , the contractor the delivery obligation and the customer XE "customer"  the payment obligation.

Properties:


delivery time XE "delivery time" : a duration XE "duration" 

payment time XE "payment time" : a duration XE "duration" 
Constraints:


The delivery time XE "delivery time"  is the time from the contract XE "contract"  signing (confirmation of the order) to the end XE "end"  of the delivery obligation XE "obligation" .


The payment time XE "payment time"  is the time from the end XE "end"  of delivery obligation XE "obligation"  to the end of payment obligation.

Proposal XE "Proposal" : an unsigned contract XE "contract" 
Notes:

1. A proposal may only be partially specified contract XE "contract" . That is, it could not be signed as such. 

2. A proposal may specify various constraints on the open issues, such as earliest delivery date.

Request for proposals XE "Request for proposals" : an inquiry that asks for proposal
Properties:


contract XE "contract" : a specification of the kind of contract that is looked after.


winner XE "winner" : a legal entity.

Examples:


“Will buy a German car manufactured after 1990 with max price of 50000 mk.”

Notes:

1. The requests for proposals that are won by someone else are lost contracts. 

2. The inquiry invariably includes constraints on the type of contract XE "contract"  that is looked for. 

Transaction process XE "Transaction process" : the activity XE "activity"  to design and fulfill a contract XE "contract" .

Notes:

1. A transaction process is composed of the negotiation process that designs the contract XE "contract"  and the implementation process that fulfills the contract. 

Negotiation process XE "Negotiation process" : the activity XE "activity"  to design a contract XE "contract"  

Notes:

1. The negotiation process does not have to succeed in creating a contract XE "contract" .

2. Negotiation is composed of problem solving activities that create economic value XE "value"  and bargaining activities that aim at splitting the value between the contract XE "contract"  parties. 

7.2 Relational contracts

The above description covers only so-called spot contracts or classical contacts (Kay, 1993). Many important contracts between business entities are, however, relational contracts that do not specify any particular exchange between parties. Instead, it specifies an exchange relationship that is not completely articulated. Relational contracts may be implicit in that they are never spelled out, even though they exist. The enforcement of relational contracts is based on the value of the continuing relationship between the parties (Kay, 1993): if one party breaks the contract, it faces a threat to lose all subsequent value that could be created in the relationship. An example of a relational contract is the employment relationship. The exact behavior expected from the employee can seldom be completely specified in the employment contract. Relational contracts cannot be represented by a set of obligations, but in some cases they can be represented by decision making rules, or contingent obligations (Milgrom and Roberts, 1992).

Relational contract XE "Negotiation process" : a contract that does not articulate any obligations 

Properties:


Period XE "contract" : a time period
Notes:

1. The enforcement mechanism of a relational contract is based on the threat to loose the value that could be generated if the relationship is continued XE "contract" .

2. Relational contracts typically change the play by reducing contractual opportunism and increasing the cooperative ethics of the contract parties.

Employment contract XE "Employment contract" : a relational contract and a monetary-compensation contract XE "contract"  where the contractor is a person and whereby the contractor transfers the authority to make decisions about his or her activities to the customer XE "customer"  in exchange of a monetary compensation.

Notes:

1. The compensation can be a fixed salary or a bonus salary dependent on the execution of the activities.

Ordering agreement XE "Employment contract" : a relational contract between a supplier and a customer.

Alliance XE "Employment contract" : a relational contract.

Ownership XE "Employment contract" : a relational contract.

Licensing XE "Employment contract" : a relational contract.
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9  Glossary

Approbriability

Asset specificity

Auction

Business strategy

Classical contract

Cold wars

Commitment

Competitive strategy

Complementary asset

Concentration

Conglomerate

Contestable market

Contingency theory

Contingent contract

Contingent strategy

Cooperation

Coordination

Core

Core business

Corporate strategy

Cost driver

Cost leadership

Cost of capital

Credible commitment

Differentiation

Dominant strategy

Dominant strategy equilibrium

Economic market

Economics of scale

Emergent strategy

Engineering method

EPS (Earnings per share)

Equilibrium

Equity, Equity capital

Excess return

Experience curve

Experience good

Extensive form game

Externalities

Focal points

Focus

Game theory

Gearing

GDP (Gross Domestic Product)

GE Screen

Gross output

Hedging

Historic cost

Horizontal product differentiation

Hot wars

Implicit contract

Incremental cost

Informal contract

Just in time (Kanban)

Kanban

Keiretsu

Kigyo-Shudan

LBO (Leveraged Buy Out)

Leverage

Market

Market segmentation

Market share

Matrix organization

Mission statement

Model

Nash equilibrium

Natural monopoly

Net cash flow

Net output

Niche player

Oligopoly

Opportunism

Organizational knowledge

Pattern (one of Mintzberg’s fife Ps)

Pay-off matrix

PE Ratio See Price-earnings ratio

Perspective (one of Mintzberg’s fife Ps)

Perfunctory cooperation

PIMS (Profit Impact of Market Strategy)

Plan (one of Mintzberg’s fife Ps)

Planning

Ploy (one of Mintzberg’s fife Ps)

Portfolio planning

Position (one of Mintzberg’s fife Ps)

Positioning 

Predation

Price discrimination

Price-earnings ratio

Prisoner’s dilemma

Profitability

Product differentiation

Product life-cycle

Relational contract

Relationship

Reputation

ROE (Return On Equity)

ROI (Return On Investment)

ROS (Return On Sales)

Scale economics

Scope economics

Search good

Shareholder value

Sogo Shosha

Spot contract

Strategic asset

Strategic business unit

Survivor method

Sustainable

SWOT analysis

Synergy

Tradeoff

Tradeon

Value added As net output

Value chain

Vertical integration

Vertical product differentiation

Vertical relationships

Winners curse

Wish-driven strategy

Virtual corporation

Yield curve

Zaibatsu
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Machine, 31
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Performance measure, 26
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Physical object, 19

Plan, 27

Planning, 26, 27
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Preference, 25

Process, 24
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profit, 33

Property:, 11

Proposal, 44

Q
Queue plans, 28
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Regular activity, 24
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Reply, 20

reply-to, 21

Request for proposals, 44

requirement, 23

Reservation, 31
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Resource, 31

Responsibility, 34

Reusable resource, 31
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� In so-called referentially transparent contexts.
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