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IFIP - The International Federation for Information Processing

IFIP was founded in 1960 under the auspices of UNESCO, following the First World
Computer Congress held in Paris the previous year. An umbrella organization for societies
working in information processing, IFIP’s aim is two-fold: to support information processing
within its member countries and to encourage technology transfer to developing nations. As
its mission statement clearly states,

IFIP*s’ mission is to be the leading, truly international, apolitical organization which
encourages and assists in the development, exploitation and application of information
technology for the benefit of all people.

IFIP is a non-profitmaking organization, run almost solely by 2500 volunteers. It operates
through a number of technical committees, which organize events and publications. IFIP’s
events range from an international congress to local seminars, but the most important are:

+ the IFIP World Computer Congress, held every second year;
* open conferences;
* working conferences.

The flagship event is the IFIP World Computer Congress, at which both invited and
contributed papers are presented. Contributed papers are rigorously refereed and the rejection
rate is high.

As with the Congress, participation in the open conferences is open to all and papers may
be invited or submitted. Again, submitted papers are stringently refereed.

The working conferences are structured differently. They are usually run by a working
group and attendance is small and by invitation only. Their purpose is to create an atmosphere
conducive to innovation and development. Refereeing is less rigorous and papers are
subjected to extensive group discussion.

Publications arising from IFIP events vary. The papers presented at the IFIP World
Computer Congress and at open conferences are published as conference proceedings, while
the results of the working conferences are often published as collections of selected and
edited papers.

Any national society whose primary activity is in information may apply to become a fuil
member of IFIP, although full membership is restricted to one society per country. Full
members are entitled to vote at the annual General Assembly, National societies preferring a
less committed involvement may apply for associate or corresponding membership. Associate
members enjoy the same benefits as full members, but without voting rights. Corresponding
members are not represented in IFIP bodies. Affiliated membership is open to non-national
societies, and individual and honorary membership schemes are also offered.
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Towards sustainable industrial production

Motivation. The development and evaluation of new manufacturing paradigms is a very
active scientific and technologic area nowadays. The large number of ongoing
international collaborative projects addressing topics such as Integration in Manufacturing,
Intelligent Manufacturing Systems, Logistics and Supply Chain Management, Virtual
Enterprises, or Electronic Commerce, clearly shows the intensive efforts being put on this
sector worldwide.

On the other hand, the proliferation of international conferences and workshops on IT in
manufacturing and related topics opens new opportunities for the exchange of ideas and
discussion of experiences, therefore contributing to the rapid advance of new
manufacturing approaches and technologies.

However, most of these projects and events are still too biased by the "large enterprise”
scenario or by the context of highly industrialized regions. The issues of sustainability,
environmental impacts, anthropocentric and balanced automation approaches, or re-
engineering and migration from legacy shop floor systems, are not receiving an
appropriate level of attention.

In spite of this situation, in most geographical regions, the industrial scenario is mainly
composed of small and medium sized enterprises (SMEs). For instance, in a recent survey
reported in the Green Book of Innovation, promoted by the European Commission, it is
shown that more than 99% of the European companies are small enterprises with less than
100 employees!

Most of these enterprises are facing tough challenges due to the globalization of the
economy, the rapid technologic changes provoked by the Information Technologies and
the increasing requirements for quality and environment protection. On the other hand, the
engineering staff of such enterprises is quite limited. In many companies there is only one
engineer that has to take care of not only ihe technical aspects but also management and
even marketing problems.

In our opinion, the search for new solutions and approaches in the industrial production
R&D should strongly take this scenario into account.

History. The Portuguese Association of Engineers organizes, on a regular basis (every two
years) a conference on Computer Aided Design, Planning and Manufacturing. This is the
major scientific event in Portugal in the area of Computer Integrated Manufacturing that
attracts a large number of scientists and engineers.

In order to face the challenges of the globalization of the economy and the consequent
internationalization of the engineering, and also because we believe that most of the
problems the Portuguese engineering faces are common to many other regions in the
world, it was decided to transform this event into an international conference, the ISIP'97 -
International Conference on Integrated and Sustainable Industrial Production.

Objectives of ISIP'97. A major goal was the discussion of tendencies and experiences
regarding:

-Industrial strategies for peripheral regions;

-Engineering and penetration of new markets;

-Engineering and industrial surviving in open markets;

-Globalization of the economy and subcontracting;

-Achievement of appropriate combination of automation and human centered
manufacturing (balanced automation systems).

The focus is on SMEs from small geographical regions.



This proceedings book, including selected and invited papers, addresses some important
topics, such as virtual enterprises, systems modeling and integration, re-engineering,
performance indicators, time based competition, new management approaches,
mechatronics, intelligent manufacturing, machine learning, virtual reality and multi-agent
systems.

As it is the first time ISIP is organized, not all the stated objectives are clearly addressed
in the presented papers. Some aspects, being still at a less structured status are more
appropriately discussed in a panel than in a formal paper. Therefore a number of panels
with industry experts were organized within ISIP'97, but their conclusions will be
published elsewhere. Nevertheless, we hope that the contributions included in this book
can contribute to some re-focusing of the research and engineering efforts in industrial
production systems.

The Chairman of the
International Programme Committee of ISIP'97

Luis M. Camarinha-Matos
New University of Lisbon, Portugal
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Business Process and shop floor
Re-Engineering
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Abstract

For companies, Business Process Re-engineering (BPR) is becoming a technique to attaining
a competitive advantage. But BPR is too often related to specific process while it should
ensure a global performance by covering multi-processes. By combining local view with
global one, and moreover, by combining physical view of the enterprise with its associated
decisional part, GRAI approach allows to introduce the Business System Re-engineering
(BSR) concepts.

The approach has been successfully applied in a lot of industrial experiments. One of the most
recent one has contribute to demonstrate the efficiency of the approach in the domain of
Shop-floor.

Key words
Business System Re-engineering, Methodology, GRAI approach, Shop-floor.

1 INTRODUCTION

Companies are under increased pressure today to improve performance while being customer
oriented. The high competition in a global international market and the decrease of product
life cycles have led manufacturing enterprises to increase their capability, to react rapidly, in
coherence with the objective focusing on their core-business.

BPR is an approach to re-design one or several processes of a company in order to improve
its performances. This can underlies a complete re-organization of the activities which
compose the process and so, a modification of its way of running or of its objectives.
Different existing approaches for improving these Business Processes help companies to
understand how. the different functions.or processes are acting. Nevertheless most of them are
focusing on the improvement of individual processes (Figure 1).
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Figure 1 Business Process Re-engineering

Now, global performance is not a set of local business performances, and improving a local
process does not underlie the fact that the performance of the whole system is improved. It is
absolutely necessary to improve each business process according to the overall manufacturing
enterprise performances, and not only according to the optimization of each process
individually.

INFORMATIO! ISION
SYSTEM SYSTEM

S e

o FVED

L Y

Lad A X

vanl arrven
Sub-system

t

SYSTEM

Products

Raw materials,

Components
@ Information fisering and aggregation

Figure 2 The GRAI conceptual model of the manufacturing system

This is the key idea of the GRAI approach which is based on the GRAI reference model.
This model includes as well a global view of the system as a local view which have the same
structure. The model identifies three systems in the manufacturing system : the physical
system, the decision system and the information system (Figure 2).

The physical system has to transform raw materials, components, into the output Products
through the resources. All along this transformation process, the physical system sends back
the information, related to the process performance back, to the management system. This
feedback information allows the management system to adjust its control.

The Decision System (DS), split up into decision making levels, according to several
criteria, each level composed of one or several Decision Centers (DC).

The information system contains all information needed by the DS : it must be structured in
an hierarchical way according to the DC structure.

The following part of the document describes a recent application of the GRAI approach for
the re-engineering of a shop floor department in the most important French company in the
domain of defense industry. Through this application, we will describe why GRAI approach is
more powerful than traditional BPR approaches by ensuring in one hand Business Process



Business process and shop floor re-engineering 5

integration through a multi-process improvement and in the other hand the coherence between
physical part of the enterprise and its related decisional part

[Mm':bBusIness Process Re-engineering ]

Figure 3 Multi-Business Process Re-engineering

Thus, instead of BPR we will use the concept of Business System Re-engineering (BSR)
(Figure 3).

2 PRESENTATION OF A CASE STUDY

The studied shop floor department belongs to an important French Defense company. It
works in the domain of mechanical industry and in the past, was acting as a subcontractor for
the various divisions of the company. Due to the tremendous changes in this industrial sector,
the re-structuring of the workshop and the re-orientation of the activities of this workshop was
absolutely necessary in order to find new markets. Further more, important financial losses
was questioning its future.

The context of the study was delicate because the whole enterprise was in total re-
structuring, and the social context was difficult. After different applications of re-engineering
studies which triggered few fruitless changes during two years, the majority of the employees
was skeptical before the application of GRAI approach.

For this structural and psychological reasons, it has been decided to perform the Business
System Re-engineering in combination with a training action.

The study performed with the GRAI approach was organized in three steps :

1. existing situation analysis : the modelling phase,
2. specification of the new shop floor department : the design phase,
3. implementation process and planning : the action planning.

The application of GRAI is also structured in terms of participants. It requires:

¢ a project board composed by the top management of the shop floor department (in
fact, the manager of the shop floor department and the Director of the whole
Manufacturing System). The goals of this group are to give the objectives of the
study, and to orient the study according to the results of the main phases,

e a synthesis group composed of the main decision makers of the shop floor
department : Purchasing, Engineering, Manufacturing, Supplying, Quality and
Maintenance functions (8 persons) . This group has to give global information, to
follow the development of the study, and to validate the results of the various
stages. Their technical abilities and their suggestions will be used to guide the
design of the new system. This group has in charge of analyzing and modeling the
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overall organization of the workshop : physical system, main DC, relations between
functions, hierarchical structure and coherence of the Production Management
System (PMS).

o a specialist/analyst, whose job is, in particular, to collect all the data needed for the
various phases, and to elaborate the proposals to the synthesis group. An analyst
from the company was helping the specialist/analyst.

o the interviewees group which has to provide more details on specific parts of the
shop floor department.

After the modelling phase, specific groups may be defined, according to the specific
solutions to be developed. ‘

Manufactoring Strategy
Physical Activ.
Information
Décisions Key Succes Factors

Functions

Functions

To Implement solutions
(Long Term Actions,
Medium Term actions,

To model for Short Term Actions)
understanding

T2

Shop floor New Shop floor
Department Department

To manage Evolution

Figure 4 Overall re-engineering process in the GRAI approach

The main advantages of this approach are the following.

First, there is a set of formalisms, which allows the user to perform an integrated model of
the shop floor department, according to the three sub-system identified in the conceptual
model, plus the functional view. The GRAI grid gives an overview of the decisions made in
the various functions. Through the links between these decisional activities, it is possible to
study the effective integration of these various functions. Further more, for all Decision
Centers, the activities to be performed are analyzed and designed according to the structure
and the organization of the physical system (the controlled system). This ensures the
coherence between the decisional system and the physical one. Finally, the information
system is structured according to the requirements of all the Decision Centers.

Second, the structured approach provides an efficient guideline to manage the project (step
by step approach) and it also ensures the validity of the model which are performed (top-down
analysis followed by a bottom up one).

These two main advantages give to the GRAI approach a real power to perform BSR in an
integrated way.
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3 DESCRIPTION OF THE MAIN RESULTS
3.1 The modeling phase

The main objective of the modeling phase of GRAI approach is to determine the
improvement tracks to be studied during the design phase. For that purpose, the study was
organized in three steps :
1. Training to modeling techniques,
2. Application to the shop floor department,
3. Analysis of the performed models to evaluate the shop floor department situation.
The modeling phase provides a set of models and the functional view of the system :
o functional view of the workshop (Idefg formalisms),
¢ physical model of the workshop (Idefg formalisms),
e decisional model of the management structure (GRAI grid and GRAI nets
formalisms),
o information system model (Entity/Relation formalisms).
The models of the shop floor department was elaborated using the knowledge of the
Synthesis Group. In parallel, we have created a group of Foremen in order to perform the
training at all levels and also to collect complementary information.

Two examples of model are presented figure 5 and figure 6 :

Consultations

Custom. Offers + Estimate
1 | Recorded Orders

o

Follow-Up info
Technical folders
Requirements
Technical | Customer | Maufcuring
folders d ity ——% 1 by _I Order
< >
> Unit Corrective Actions
Study Folder -I
Supplying &
b ‘ Suboogu:tm orders
Purchase
Supplier Offers ] Subcontractor .
.,[Schedul. & U Production |3
:l & Control
Corrective Actions

Figure § Example of the workshop functional model

These both models were elaborated from the knowledge of the Synthesis Group. Such a top-
down approach allows to focus on the real problems, and it avoids to be swamped by a mass
of irrelevant detail, which may cost time and money.

This top-down phase is completed by a bottom-up phase in order to collect information on
the floor by interviews. But this complementary collect is done in the frame of the initial
models performed through the top-down phase.

In this particular application, we have used the training session with the foremen to collect
additional information.



8 Part One Invited Talks

To Manage | To Manage | To Manage | To Manage[ ToPlan | To Manage| To Manage|To Manage
External
Info. [Engineerii i Products Resources | Quality | Gen. Serv. h‘:;:"

Levels - MC ME MPrep MP PL MR MQ MGS )

Bud,
H=1 Year (p:ﬂ

= fi ting

P=1 Year ion) orecasting

Budg Compare Rezuliz, roduction
l::ll ::MI: T e gsults to compared to follow-up

O 1 Order book budget the quality (PsC
= B fobkoives L ACCEPT
el Yeur | et c::'m Prospection
P=2 Weeks at Parin in progress
) Consultatio

T F TV |
H=l Week | receipt | oo analysi/ | Adjust PSC
P=] Week | Customer Weekly >e|pu:ily

modif. —— # I

Customer JADYV order = S F
Het Week | (o ) Swdy | prepartiony” check,  JAdjsut load Updating
P=l Day - 82 | launching taunching | Supplier } foreman PSC
proposition tion| elaanctin

Figure 6 Example of the workshop decisional model

The GRAI oriented evaluation is performed on the following aspects :

e production management structure (decisional level and functional decomposition),
¢ coordination principles (decision frames, information flows),
o production flow analysis (physical system organization).

Based on this frame and on the resulting models, strengths and weaknesses have been
identified. In particular the analysis of the decisional model has highlighted different
problems for examples :

e there is no long term and medium term planning (it is detected on the GRAI grid),

o the yearly budget objective is not decomposed into operational objectives which
leads to the fact that it is difficult to elaborate a Master Production Scheduling,

e the supplying level can not be efficient without a master production scheduling.

This evaluation has also been performed according to the business planning of the
company. However, this business planning was not precise enough, and the information was
not enough disseminated.

Finally, this step has allowed to identify the weaknesses of the studied workshop :

e lack of long term and medium term decision for anticipation,
o low flexibility and lack of anticipation due to a short term event driven
management,
¢ insufficient cost evaluation and no meeting of lead time,
e concept of contract not enough used.
The strengths of the system have also been highlighted :
» real capacity for adaptation and reaction,
e good technical know-how,
¢ high quality product level,
¢ important human investment.

To improve the competitiveness of the workshop, seven improvement tracks have been
proposed based on the evaluation of the weaknesses and after discussions with the Synthesis
Group :

e strategic orientation and commercial actions,
o structuring of the physical system,
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organization of the "Scheduling department”,

implementation of a hierarchical planning system,

product quality control definition,

tools to support customer order engineering,

training on Benchmarking procedures in order to improve some Business
Processes.

3.2 The design phase

Before to start the design phase, the business planning of this workshop has been collected.
This business planning was deduced from a market analysis and also from the evaluation of
the strong points of the physical system (products and processes).

The design phase objectives was to eliminate the weaknesses, to look for practical solutions
and to define the planning to implement the selected solutions.

The organization of this phase has been performed according to the 7 improvements tracks.
For each track, a working group has been created, with participants from the both groups : the
Synthesis Group, and the Foreman Group.

For each group, the following approach has been used :

¢ detailed analysis of the identified problems,

¢ analysis of existing studies and solution proposal,
o feasibility study,

¢ selected solution definition,

o proposal for an implementation planning.

Also, to ensure the overall coherence of the results, various meeting of the synthesis group
were organized.

The results of the design phase is a global model describing the organization of the
workshop, based on the conclusions of each working group. This model specifies for the three
sub-systems (Physical, Decisional and Informational) the structure, the relations between the
various functions of the shop floor department, and the responsibilities to be allocated.

Physical system

Based on the evaluation of the current situation, and based on the business planning, a product
oriented organization has been selected. A detailed analysis has shown that the current
available machine-tools were sufficient to ensure the re-organisation of the production cells

(Figure 7).
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Figure 7 Production cell re-organisation
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A layout has been proposed, taking into account the technical constraints related to specific
machines. One constraint has led us to identify one common cell for the last activities of some
manufacturing processes (especially quality checking activities).

Training requirements and the new team organization has also been defined.

Decisional system

The interest of the GRAI approach is to allow an integrated modeling. So, based on the
structure of the physical system and based on the hierarchical planning principles, we have
specified the decisional structure of the PMS. From this decisional structure, the various
responsibilities in each function have been defined precisely (Figure 8).

Shop floor manager

[ MPS ||
k Load planning }

1l

| ) e I )

( Product cell | )( Product eell 2 )
G ) Commmme)

Figure 8 Function responsibilities regarding Production Management System

In this structure (Figure 9), the three basic planning levels and the relations between the
various functions have been defined.

The detailed description of each planning level is based on the physical system, as it is seen
by this level.
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Figure 9 The GRAI grid : the decisional structure of the Production Management
System
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Information system
The Information System was deduced from the Physical and the Decisional Systems including
some complementary collect of information. However, after the modeling phase, it appeared
that it was necessary to implement a scheduling system, because of the new environment
(customer order driven activity, important amount of work-orders, needs for simulation to
evaluate lead-times), and also because the existing system was supposed to stop at the end of
the following year.

So a specification book has been written. Three suppliers were contacted, and a
demonstration of each selected tool has been organized for the end users.

3.3 Actions Plan

The overall result of this design phase is a set of organization principles and technical
solutions. Such a result is not sufficient for a manufacturing manager, it is important to define
how and when the solutions would be implemented. The elaboration of the Actions Plan aims
at preparing the implementation of these solutions.
It consists in specifying a list of actions, with the related required investment, the
responsible person, and the scheduling of the various steps.
These actions were defined according three horizons :
1. short term actions (1 month horizon)
2. medium term actions (2 to 18 months horizon)
3. long term actions (more than 18 month horizon).

4 CONCLUSION

During this study, a BSR has been performed on the whole manufacturing enterprise. Most of
the individual business processes have been studied : customer order processing, workshop
control, quality checking, customer order engineering processes, long term management
process, product manufacturing processes, etc. All these processes have been designed in a
coherent way, based on the GRAI approach, which allowed to relate all these processes.

Also, based on this integrated design, the manager of the workshop succeed in discussing
about the CAPM to be implemented. At the beginning, the company top management was
thinking about one software for all the workshops of the company ; a MRP based software.
Finally, in this workshop, they have selected a simple scheduling package (specification book
already mentioned) which is more relevant for their type of production (specific tooling in
three main areas).

Three months after the end of the application, the workshop had increased its turn over
(=10%) and many improvements have been implemented (level of customer service rate,
number of firm orders / Number of quotations).

This study which is exemplary, has supported the application of GEM (GRAI Evolution
Methodology) which is a methodology developed in the frame of the EUREKA TIME
GUIDE project (TIME : Tools and Methods for Integration and for Management of the
Evolution of Industrial Enterprises - GUIDE : GUIDing the Evolution). GEM is an extension
of GRAI approach and aims at providing the industrial companies a methodological support
to steer and to guide their long term evolution process, mainly through modeling techniques,
Self-Audit capability and Benchmarking techniques. The figure 10 summarizes the main steps
of the structured approach of GEM.
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Figure 10  GEM structured approach

Industrials have already demonstrated their interest for GEM , particularly in the frame of
the European ESPRIT program. The partners of the project REALMS II (Re-Engineering
AppLication integrating Modelling and Simulation part IT) which are ELVAL (Greece), BSW
(Germany), NTUA (University of Athens - Greece), Siemens Nixdorf (Germany), IFAB
(University of Karlsruhe - Germany) and the LAP/GRAI (France) have decided to use the
methodology. The objective of the project is to finalize a methodology dedicated to the
European SMI market through the application of GEM overall approach.
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Abstract
Sustainable industrial production, which is the main theme of this conference, is only possible
when the firm manufactures goods which appeal to potential customers, at prices that they are
prepared to pay. These prices and the resulting sales volumes should enable the firm to meet
all its costs and make a profit whilst meeting its longer term strategic goals of capturing or
retaining appropriate levels of market share.

In order to help firms in the consumer goods industries to survive and prosper in
competitive and fast changing markets and to enable them to meet their strategic goals, it is
necessary to provide them with tools that enable them to better use the tactical decision levers
at their disposal. This paper focuses on the main short or medium term lever that such
companies can use in order to cope with the competition and examines the information
technology needs to support the use of this lever via the business process which it constitutes
i.e. the Pricing Process.

In the paper we show how certain novel pricing decision support tools developed in
Manchester could be used to enable the firm to take better (i.e. more profitable) pricing
decisions as compared to the unaided decision making process. Examples have been provided
from the petroleum and reference is given to work on other consumer markets.

1 INTRODUCTION

Modemn consumer goods companies can manufacture their products to meet the changing
needs of their market by using information technology to make their production processes
extremely flexible. The main focus of this conference is to show how information technology
can be or is being used for this purpose. Yet, the main driver of this need, i.e. the changing
needs of the consumer and the increased competition is only addressed peripherally in this
conference. In this paper, the ways of influencing the consumer in order to maintain profitable
and sustainable production is the key element considered. Specifically, how to price products
within their specific competitive market in order to meet the firm’s strategic goals and
maximize profits is the main theme of this paper.

The kinds of firms considered in this paper are firms who sell their goods directly to the
consumer,at_prices that they chose. Thus firms who sell their goods via intermediaries (e.g.
super markets) who set the final price are not considered here since in this latter case, there is
often a price negotiation whereas we are primarily focusing on the situation where the vendor
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is one amongst a small number of competing vendors who sell similar products and each is
able to set his own prices at which some consumers buy and others do not. Examples would
be oil companies, banks, companies making over the counter pharmaceutical products etc. In
the services sector, examples would include the pricing of telecommunication services, pricing
of goods on the shelf in mass retailing, pricing in banking i.e., the setting of interest rates,
pricing of insurance products etc.

Human beings have been pricing goods and services for thousands of years. However,
virtually all pricing decision making is based on cost based or competition based approaches
or some mix of the two. Computerization has merely provided spreadsheet like tools to enable
costing and thus pricing to be carried out efficiently. Whilst such efficiency is desirable, it is
surely more important to improve the effectiveness of such decision making. In this paper,
we will focus on the use of computers to improve the effectiveness of pricing
decision making in competitive markets. This will involve the processing of
information and knowledge that is potentially available but not at present used for this purpose
as well as the use of a learning loop which enables the decision support tools to adapt to
changes taking place within the environment of the client company.

It should be emphasized that pricing in large consumer goods companies is not something
which is done by one person but it is rather a process which involves the skills and judgments
of a number of people coming from different departments within the company (e.g. finance
for the accounting information, manufacturing to give an idea of existing stocks and state of
the production cycle, marketing and sales to provide an input on the needs of the consumers
etc.).The aim here is to examine the generic pricing process in consumer goods companies and
provide IT tools to support it such that the supported process enables superior decisions to be
made as compared to the unaided process.

Finally, it is worth noting that the pricing decision making that is addressed in this paper is
not strategic pricing which is something that one might do in a planning mode in order to
figure out whether it is worthwhile to develop a new product and what its functionality’s
should be and at what price it will be eventually sold if the product is in fact developed. Here
we are dealing with tactical pricing of existing products that needs to be displayed in the
market place in the immediate future.

In the rest of this paper, we start in section 2 with a description of the generic pricing
process and the pricing decision making problem that is at the heart of this process. In section
3, we provide an outline of generic tools developed in the Decision Technologies Group at
UMIST to support such decisions. In section 4, we show the specialization of this tool for the
petrol pricing decision making process as well as the results from controlled trials of the use of
this system to demonstrate the improvement in effectiveness of such decision making through
the use of this tool. In section 5, examples from other industries are cited in order to
demonstrate genericity of the concepts and tools. Some conclusions are provided in section 6.

2 THE GENERIC PRICING DECISION MAKING PROBLEM

The key elements for pricing decision making are{1,2]:

e Costs and how they vary with sales volume.

o Sales and how they vary with prices.

o Impact of competitor prices on the sales of the company’s products.

¢ Interactions between the prices of certain products within the company’s product

¢ Portfolio and sales of other products within the same portfolio (cannibalization effects).
e Strategic issues of: Price Positioning and Market Share goals

Information about costs comes from the accounting systems within the firm. However,
typical accounting systems do not readily provide the expected costs for different sales levels.
For this, a model is required which separates out the fixed and variable costs and then allows
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one to predict what the costs would be as the sales or other variables which affect the costs
change.

Information and knowledge about the relationships between the sales and own
prices lies in principle with the sales managers and the marketeers of the company. The
competitor analysis section within the marketing department typically possesses information
and knowledge

about the likely impact of changes in competitor prices on the sales of the
company’s products.

Although most of pricing practice is based on the idea that the pricing of each product of the
firm be considered independently of the other products of the firm, there is significant profit
potential if we can model the inter-relationships between the products. For example, certain
products within the portfolio of the company might be in very price-sensitive markets whilst
others might be in less price-sensitive markets. This might allow for tradeoffs to be made
between the products thus allowing for better pricing. Again the sales and marketing
departments should possess the information and knowledge required to assess these
relationships.

As far as the strategic aspects are concemned, two generic issues stand out i.e. price
positioning and market share goals.

Price positioning is concerned with giving signals to consumers about the quality of the
company’s products and it typically involves ensuring that an appropriate relationship exists
between the prices of the individual products of the company and those of competitors and
also between the individual products of the company. Price-positioning is not changed very
often since it is a part of the branding strategy of the company.

Market share goals represent the second key aspect of the company’s strategy in that the
overall market share of the company is a valuable commodity which is a significant component
in the value of the company itself. It is a part of the “capital” of the company. Sales volume is
an appropriate surrogate variable for market share.

It should be noted that there is always a tradeoff possible between profits and market share
since more profits can be obtained at the expense of market share by increasing prices but in
the longer term this is self defeating.

2.1 The idealized generic pricing process

In large or even medium sized firms, prices are not set by one person but are rather a group
decision to which many actors contribute. It should be seen as one of the important business
processes of the firm which typically is in dire need of re-engineering in order to improve its
effectiveness.

The main reason for this need for re-engineering of the pricing process is that present day
pricing processes were designed to solve the pricing decision making problem of the single
decision maker for whom, as examined above, the pricing problem is far too complex to
enable him or her to take all the above mentioned factors into account. The decision maker
thus ignores most of the above factors and takes the pricing decision within the framework of
satisfying rationality[3] by focusing only on costs or on the competition[4]. The advent of
computers to support pricing decision making has merely re-confirmed the satisficing
framework by providing spreadsheets for calculating cost based or competition based prices!

The pricing process is one of the key business processes in the firm since it is linked to the
revenues of the firm: most other processes deal with the cost side of the firm. It’s outputs are
highly visible to the consumer and give significant “image” messages about the firm and signal
the goals of the company to the competitors. Pricing, if done well, has the potential to
significantly add value for the firm. Equally, if not done well, it can put into question the very
survival of the firm.

In Figure 1 below, we shows what a generic idealized pricing process of the firm should
look like in order to meet all the imperatives listed in section 2 above. It shows what
information and knowledge is required for superior pricing decision making and from where
within the company it comes from.
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Figure 1 The generic pricing process.

Next we will examine the decision support systems developed within the decision
technologies group at UMIST to support such an idealized generic pricing decision making
process.

3 DECISION SUPPORT FOR THE GENERIC IDEALIZED PRICING
PROCESS: THE PRICE-STRAT SYSTEM [5]

Price Strat is a piece of software that is sufficiently flexible to enable the user to tackle a
variety of pricing issues in a coherent way. The flexible use of Price-Strat and the taking of it
from one industry to another is what constitutes the Price-Strat methodology.

In order to build up a picture of demand, cost structure, company strategic objectives and
competitors for any specific company in each of its markets, the Price-Strat software enables
one to first construct a knowledge repository. This is built up relatively rapidly by managers
defining their strategic aims, price positioning aims, their perceptions of competitors, etc. All
this information is fed into the computer and used by the Price-Strat program to generate a
series of ‘what-if” pricing scenarios where the prices of the company’s products vary as do
those of different competitors. For each ‘what-if” scenario, a group of the company’s
managers is asked to give their independent assessments of the impact on the company’s sales
and costs. In this way, Price-Strat is able to capture a significant element of the intuition and
expert knowledge of experienced managers. The intuitive knowledge is combined with any
other information available (e.g. past data and/or market research data) and this completes the
knowledge repository.

The knowledge repository is then interrogated by pressing a button and within 1-2 minutes,
the computer calculates the optimal prices which meet strategic constraints and maximise
profits.

The user can then modify any strategic constraint and recalculate (within 1-2 minutes) the
opportunity cost of shifting a strategic boundary. Equally, if a competitor makes a price move
or the company’s buying prices change, the new information can be fed in interactively and
the resulting optimal prices for the company’s portfolio of products can be calculated rapidly.
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Experience with the application of Price-Strat in different industries shows that despite the
differing views of the world of the various managers (head office, regional, marketing bias,
finance bias, etc.), the optimal pricing strategies are close to each other if not identical, thus
demonstrating the robustness of the approach.

3.1 Learning

The decisions recommended by Price-Strat can be implemented and, after a short time, the real
sales data can be fed in. This provides a reality check. More importantly, Price-Strat uses this
new data to enrich the knowledge repository and through it, keep track of the slowly changing
factors.

Competitor Prices

Expected Costs
E)—s o
. Expected Sales
Own Prices @ ———p Predictive User Changes
@ Model Constraints

Adjust Model
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Forcasted Sales

Real Sales
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Figure 2 Price-Strat Architecture.

Figure 2 shows the generic structure of the Price-Strat Knowledge Support System for
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Figure 3 Price-Strat within the re-engineered pricing process.
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Figure 3 shows how Price-Strat could lie at the heart of a re-engineered ideal generic pricing
process. This figure depicts Price-Strat as providing intermediation between top management
(as custodians of the company’s strategy), the Marketing Department (providing knowledge
and information about the market) and the Finance/accounting function providing costing
information and knowledge as well as performance monitoring

Next, we show the application of this approach and system for the important area of petrol
pricing.

4 KNOWLEDGE SUPPORT FOR PETROL PRICING [6]

To quote a senior oil company executive:

“One of the most pressing issues facing fuel retailers in Europe today is the continued pressure
on prices, and thus profit margins, for which intensifying competition is a s;gmﬁcant
contributory cause”

One of the most noticeable aspects of this competition is the structural change to the market
caused by the penetration into the fuel retailing market of food retailing Supermarkets.

Whereas fuel retailers place considerable emphasis on brand image, station quality, product
improvements and added facilities, the key to profitable retailing is increasingly becoming
pricing.

The Supermarkets have established their position as low cost providers of fuel, threatening
other low cost retailers who do not have the brand image. The Majors are becoming leaner,
offering keener prices than before. The Mini-majors are being squeezed. The density of
Supermarket outlets is increasing, intensifying the competition between them, cutting their
already tight operating margins.

No section of the fuel retail market is free from this pricing pressure.

Pricing is becoming the key tactical decision to protect the Retail business. Without careful
individual price management Volumes & Profits will decline.

4.1 The Business needs

The most usual approach taken by fuel retailers is to keep prices in line with competitor prices.

Although this does protect sales volumes, it does not enable the management to achieve profit

aims. More specifically profit performance is harmed by price wars and the subsequent

reaction of increasing prices (to recover profit margins) does result in the loss of sales volume.
To manage prices and to establish control over profit performance, fuel retailers aim to:-

Make available adequate up-to-date information.

Use this information in a Pricing Process, that also uses all the skills and intuitive market
knowledge available in the company, to promptly make effective price moves by grade
and by outlet.

Identify the tactics that will best achieve the strategic aims for the retail network in the
competitive market place.

The Pricing Process not only needs to set effective prices, but also needs to:-

Involve those staff with local market knowledge.

Reassure the retail network management that the pricing image is being maintained and that the
sales volume and profit performance goals will be achieved.

Provide feedback to reassess the tactics of price, promotion, acquisition/disposal etc. that will
best achieve the retail network’s strategic aims.
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The Price-Strat System has been specialized for this problem and this version is called
PriceNet.

4.2 The Pricing Process using PriceNet

PriceNet is a Price Decision Support system specifically designed for fuel retailers. PriceNet
provides the key benefits of:

1. capturing and enabling the explicit use of local market knowledge on the price/sales volume
models that are then constantly updated by actual performance.

2. Enabling the network management to set achievable sales volume and profit targets within an
explicitly defined price positioning strategy.

3. Providing prices for each grade and each outlet that will achieve the sales volume targets more
profitably.

4. Focussing management attention on those outlets that need (or would benefit from) a price
move.

5. Enabling alternative pricing options to be examined; quantifying the benefits and risks of
implementing each option.

6. Providing sales and profit forecasts and price positioning information that enables the network
management to review tactics.

The actual management of the pricing process involves the transmittal, on a daily basis, of
the prices of competing stations in the neighbourhood of each of the company’s stations, by
telephone to the company’s main frame computer which also has in it that day’s costs of the
products as traded on the Rotterdam market. All this information is downloaded into PriceNet
via a flatfile. PriceNet is then run by a single analyst and his manager who between them are
able to control and set prices at several hundred stations.

4.2.1The PriceNet Price/Sales volume model

Whilst a large number of factors influence the sales of fuel, it is only price moves that cause
rapid changes in sales volumes. PriceNet models the Price/Sales volume relationship in great
detail.

The PriceNet model is built by estimating for each product the elasticities for:

sthe influence of its own price on sales;
sthe influence of each competitor’s price on sales;
sthe influence of each of the other product’s price on sales.

PriceNet makes an initial estimate of these relationships using local knowledge of the market
supplied by the sales management, combined with historical data of the actual sales, prices and
competitor prices over the recent past (if it includes at least ten significant price changes).

At the end of each week the PriceNet models are updated with actual sales performance.
This learning process adjusts the elasticities and accounts for any changes in the influence of
the other factors on sales volumes.
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Figure 4 PriceNet site-specific price/sales model.

4.2.2 Representing the network strategy in PriceNet

PriceNet provides a forecast of this (coming) week’s sales volume and profits, using the site-
specific models, taking competitor price moves and changes in product costs into account.

PriceNet will offer 5 options, using prices for each grade and for each station that are within
the network price positioning strategy; and which give the optimum profits for five levels of
sales within the achievable range. The management can select the option that best achieves
their sales volume and profit aims, or revise the price positioning strategy giving more latitude
for price changes.

Period Targets Last 6 wk’s | Last week actual | This wk’s { This wk’s
actual forecast forecast
Current Prices Proposed Prices
Sales 15438 14765 15081 14973 15132
Profits 244 220 230 295 292

The price positioning strategy is represented in PriceNet as:

emin/max price limits for each grade

*min/max price relationships with competitors for each grade
emin/max price differentials between grades

*maximum allowable price change

*marketable prices
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4.2.3The Optimisation Process

Once the network tactics have been determined for this week, PriceNet will allocate the chosen
network sales volume target across the retail outlets and optimize each site-specific model to
determine the prices that will achieve the sales volume target within the price positioning
strategy; and yield more profit.

PriceNet resets the price changes for any outlet that yields insufficient improvement over
current prices; proposing the price moves for each outlet that best achieve the chosen network
tactics.

Network
Profit Budget 5 s o
Network Model Optimiser
Network
Sales targel
i Each individual station’s sales target -

| Competitor prices | l

Station Model

Optimiser | Client

prices

Figure S Group optimiser.

4.2.4Focusing management attention

PriceNet provides the management with an exception report fo