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Abstract: 

Project Management existing methods lack adequate Information System concepts to support :

· the global design of the project management information system (PMIS) integrating all preoccupations of project control : time, perfomances, cost and risk. 

· new trends like: knowledge management and capitalisation, strategic decision support systems, integration to the information system of the enterprise and extended co-operative work. 

An example (DECIDE project, Esprit n° 22298) will be shown as the demonstration of a generic answer to these questions, focusing on early project organization and start-up techniques. 
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1 Introduction

Project Management existing methods and tools lack adequate Information System concepts and methods to support :

· the global design of the project management information system (PMIS). Existing tools answer separately planning and performances control. The need is now to integrate all preoccupations of project control : time, perfomances, cost and risk. 

· new trends like: knowledge management and capitalisation, strategic decision support systems, integration to the information system of the enterprise and extended co-operative work. Existing tools answer mainly project control and not the management or strategic requirements.

An example (DECIDE project, Esprit n° 22298) will be shown as the demonstration of a generic answer to these questions. 

2 Information System

Information System is both a concept to organise the enterprise as stated by Mintzberg (1982) and a method to specify the computer tools adapted to this organisation like MERISE in France (see Tardieu & al. 1982). The first is correlated to the requirement engineering and the second to the achievement engineering of the information processing. Both are necessary to fulfill complex expectations with the required computerised tools.

New information system methods are required to sustain the new preocupations of the enterprise. The conclusions of the MIT’s study program about the enterprise of the 90’s, as summarised by Scott Morton (1994) is that decision decentralisation and large process orientation are the main trends for agility and innovation. This conclusion converges with project management, which :

·  is a particular case of large process orientation and organises work distribution and co-ordination in a new way of work organization, with notably enterprise matrix structure

· decentralises decisions at the level of a project within the enterprise, and, with the support of project management methods as in Project Management Body of Knowledge or PMBOK (Duncan 1996), organises methodical decision making.

Another conclusion stated by Davenport (1993) is that information systems, with the support of new technologies for information processing and communication, are the only way to reach process innovation. Which makes project management information systems (PMIS) the leading trend for the success of work organisation in projects.

3 Information System in Project Management

As definition of information system for project management, we will take the reference of PMBOK, Chapter 10 (Duncan 1996). The PMIS is called Project Communications Management, which :

· « consists of the tools and techniques used to gather, integrate, and disseminate the outputs of project management processes. It is used to support all aspects of the project, from initiating through closing ». 

· « represents the processes required to ensure timely and appropriate generation, collection, dissemination, storage, and ultimate disposition of project information ». 

· « provides the critical links among people, ideas, and information that are necessary for success » 

· and includes «communications planning, information distribution, performance reporting and administrative closure». 

If the objectives to be reached are correctly established, the practical methods to reach them are not sufficiently precised. This is not coherent with the other domains of project management, which progressed towards a more and more precise task referential definition. 

Project Management (PM) principles, summarised by Turner (1992), were reached by Engineering Scientists. They do not include sufficient concepts to organise and specify precisely the required PM information system. Therefore enterprises lack today information system organisation adapted to this new work organisation. 

4 New trends for information systems

In information systems, very recent technologies and methods are considered essential, like corporate knowledge management (see Nonaka 1995), strategic decision making (cf. Kroenke et al. 1994) and cooperative work as stated by Davenport in process innovation (1993). They are not included in the methods of PM.
4.1 Knowledge capitalisation

Any project manager would agree that Information Systems for project management must answer knowledge capitalisation through projects, learning projects, knowledge reuse and discovery for innovation as established by Alquier et al. (1998). Lessons learned in a project, called in PMBOK (Duncan, 1996) “historical database for both the closed project and other projects of the performing organization”, is actually a problem of organizing corporate memory and knowledge management. 

A company produces goods or services, and, in the process, also produces knowledge. Knowledge management (KM), which means that knowledge created through business activities is gathered and shared, and then enhanced and reused when performing new tasks, is of great importance for companies.  The objectives of KM are to promote knowledge growth, communication and preservation in an organization and from a business point of view, to produce better business, competitive gain and greater profits. In a recent economic newspaper, European businessmen consider it will be essential over the next few years to gather knowledge first about customer needs and preferences, and second about the performance of the company.

The Knowledge capitalization process is the collection of processes that govern :

· the dissemination and utilization of knowledge to fulfill organizational objectives

· the creation, capture, modeling and storage of corporate knowledge.

Knowledge capitalization goes with theorganisation of a Corporate memory (CM), which is defined as the explicit, disembodied, persistent representation of knowledge and information in an organization, which  preserves reasoning, behaviors, knowledge, even in their contradictions, and with all their variety.

CM content covers various fields, but what is important is deciding which fields should be covered and why. Numerous examples can be found in the literature : product requirements, project tasks and planning, human expertise involved, resources used, project cost elements and structure, monitoring and control supports, electronic documents and reports, design rationales, the technical alternatives explored, lessons learned, risk management and control,... The products of the activities (documents, etc.) and the information given by the people concerned constitute the data in each of these cases. 

The PMIS must be organised to use, maintain  and even create a CM.
In the formal process of knowledge capitalization, information technologies are important : online information, document management and groupware are considered as the three key technologies for KM, with the support of the corporate Intranet.

A specific methodology and tool geared to analyzing corporate knowledge and to storing it on user friendly computerized platforms has been developed for the project DECIDE presented below.
4.2 Strategic decision support systems

They are the ultimate and real return on investment of all the information processing efforts. 

Decision Support Systems benefit from corporate memory which makes “information available during project plan development to assist with verifying assumptions and assessing alternatives that are identified”.

Strategic Decision Support Systems focus on enterprise and project strategy, separately or convergently. They are specific and very different from operational decisions. In PM, the later are quite generally enumerated because repetitive and structured. Strategic Decision Support Systems are ill-structured or unstructured, which means that the decision process is not known before the decision process takes place, and is irreversible and not frequent.

Decision is a knowledge processing process, where knwoledge capture and classification is an important point to make decision support tools. In the case of strategic Decision Support System, knowledge acquisition and classification is difficult and not repetitive. 

Generic strategic Decision Support Systems are very important to define.

The DECIDE project is a generic strategic Decision Support System for Project Management.

4.3 Integration with the enterprise information system

An adequate model of information system is necessary and proposed in [alq 93].
Information processing for project management do not take into account integration to and from the information system of the enterprise, which organises global information processing like accounting systems, production management, etc. Any manager would agree that the enterprise information system should harmonise with project management information system. As stated by PMBOK (Duncan, 1996) , “the performing organization will have a change control system that can be adopted “as is” for use by a project”. With such tools, integrative project management processes or administrative closure of projects are thoroughly transformed. For example, in the Project Plan Development, the action of taking the results of other planning processes and using them is a corporate process memory, which must be organized as such a process from the global enterprise point of view. 

Integration with enterprise Information System bring communication difficulties with not trivial semantics interface design. A specific model is necessary and proposed in (Alquier, 1993).
4.4 Extended co-operative work

Collaborative work is a specific domain of computer science, called GroupWare. GroupWare tools are mainly used for work co-ordination. 

But knowledge management has to make a virtual network between company employees, at the corporate-wide level. The network helps reuse past knowledge, or supports collaboration. Shared by several collaborating organizations, it is the core of the virtual enterprise. This is a specific trend for Corporate memory tools, which should support co-operative work. It is also a specific king of GroupWare tools, oriented on knowledge management.

This point has only be initialised inside the project DECIDE.

The distribution of work withina project should be that project mangement tools include or interface with a Corporate memory tool.

4.5 Competitive Information System

Another important issue for the PMIS is to organize competitive information. Competitive information is information about enterprise environment such as knowledge about customer needs and preferences, competitors, market trends, new technologies, suppliers, etc. Competitive Information System for project management makes available this type of information for all project stakeholders and their specific decision support systems.

Competitive Information Systems (C.I.S.) design involves specific difficulties to be carried on. There is several motives for that :

· most of the information sources are outside the enterprise

· information sources are heterogeneous, unstable and sometimes unreliable

· most of pertinent information sources are informal, i.e. information is detained by persons inside or outside the enterprise

· the required competencies to build and manage C.I.S. were till now relatively far from those required to design "classical" Information Systems.

As a first consequence, competitive intelligence is most of the time provided separately from the information about the enterprise. Most of the decision support systems don't integrate both types of information (internal information and competitive intelligence).

We propose a method for building more effective Competitive Information (C.I.) Systems (Salles 99), and for planning their integration into the enterprise information system.  The MEDESIIE research project aims such a method, essentially dedicated to the SMEs.

5 The proposed model of information system
A generic model (Alquier, 93) has been proposed to take all these points concurrently in the design of information systems, i.e. PMIS specification and design, including the new trends for information systems.

The model has been applied particularly to project management within the research Laboratory called “Génie des Systèmes Industiels”. Application takes into account two axes :

· The design of the information system of a specific project (PMIS)

· The design of the enterprise information system sustained by PMIS

and the links between them, to make coherent the needs of project managers and enterprise managers.

5.1 Early project organization and start-up techniques

The approach going with the model focuses on early project organization and start-up techniques. This is :

· the most efficient way of transforming work organization

· the main issue for return on investment

· the best phases of PM to organise concurrently and make converge project preoccupations with enterprise management.

In project management, the early phase of a project (bid process, new product launching), called the concept or conceptual phase, is considered the most important in terms of the rewards for industrial users
, and in particular for complex and innovative products. Project uncertainties are highest in the initial phases when costs are relatively low. The potential rewards are known but not the risk of achieving them. An inexpensive feasibility study, which is a short but very well documented step during this concept phase, has the greatest effect on cost and profits, as the window of opportunity for optimizing affordability and profitability shrinks exponentially as a project matures. It provides a basis for deciding whether to go into development phase and with which precautions or design to cost management. 

Focusing on early life-cycle decisions and the required specific Decision Support Systems connects the information system directly to business use and better business decision making. The developed information system tools add business value in a  very short term.

But organising at the same time corporate memory and knowledge management, the developed information system tools are long term trends for process reengineering and change support.

5.2 Focusing on strategic Decision Support Systems for risk and cost management

The proposed information system approach concentrates on strategic Decision Support Systems, and on measure and control varaibles which are integrative of the other preoccupations.

Delay and performance measurement are important but not integrative.

The only really integrative variable is cost, with the addition of risk management.

Design to cost (see Michaels et al., 1989) and Information System design converge on a few project phases and Decision Support Systems. The DECIDE project shows one of them.

6 Example : ESPRIT research project DECIDE (n° 22298)

The DECIDE project (ESPRIT n° 22298) will serve as demonstrator of the propositions above. It proposes a general methodology for bidding processes and a related toolkit helping to fix or to negotiate the price of a product during the bidding or conceptual phase of a project, assisting in the same way user companies to improve their overall bidding processes. 

The DECIDE methodology and associated strategic Decision Support System aim to improve the efficiency of companies’ bidding processes, by a better use of corporate memory capabilities in building technological solutions and evaluating their costs. 

This is carried out by a tool for a technico-economical corporate memory. It is a management tool for an agile enterprise, adding higher levels of intelligence because it organises satisfying, serviceable and valuable  knowledge transfer and re-use. 

6.1 The methodology

The methodology focuses on the decisions made during the early phases of a project and puts clearly in perspective, from the very beginning of a project, the main issue of business : company strategy on profit, in relation to project cost, company know-how, customer or market requirements, and competition. 

The methodology is an up-front analysis method for project managers, in the early phase of a project. This phase is generally regarded as the conceptual or concept phase of a product
. It concerns the bidding process for complex and innovative products produced on a small scale.

The methodology proposed in DECIDE deals with the problem of organising systematically a Cost Element Structure e.g. as explained in (Michaels et al. 1989) , to support up-front analyses in the early phase of a project.

During the bid process, it is needed to manage :

· a compromise between the implicit or explicit customer requirements, the product performances, dependability, maintainability over its full life-cycle, and the company’s technical and organisational process, with its possibilities and peculiarities. 

· the technico-economical trade-off made between all skilled specialists involved in this compromise during the bidding process.

The various steps of the approach are :

· identification of technical solution elements (proposal breakdown)

· solution costing 

· comparison between different technical solutions 

· management of cost reduction (plan to cost)

· performance indicators and syntheses report.

The process is highly co-operative. The work breakdown is organised according to actors’ competence and with the actors themselves.

To describe products, processes and associated costs bid managers obtain information on recurring products and processes from:

· technical staff. Products and processes are indeed managed and known by the technical staff (engineers in charge of design, production), who calculate their quotations by analytical estimates.

· partners and competitors. 

It is very important for bid and sales managers to know which people or partners have specific knowledge in a particular area for technical or costing information.

However partners can become competitors and competitors partners. Therefore, they find it necessary to keep technical characteristics of the solutions and dates of delivery from all the sources (internal partners, external partners, competitors) in EPPMR.

With every bid, bid managers acquire more and more knowledge and reliance on the capability of the technical and costing staff, likewise they acquire expertise in the company's particular field. This expertise allows them to evaluate technical characteristics and costs themselves with sufficient accuracy, so they often no longer require quotations. The « bid / no bid » decision is faster and safer.

6.2 The Decision Support System

The Decision Support System is a IT tool which orients the organisation of cost strategy in the early phases of a project (bid process). 

The toolkit :

· promotes the reuse of recurrent know-how in order to benefit from previous experience

· takes into account previous bids, organising knowledge capitalisation (or corporate memory), so as to improve the quality and efficiency of the bidding process. 

The DECIDE tool is  generic for this phase of a product life-cycle. It corresponds to a strategic Decision Support System, which helps to organise the elaboration of a cost and technological referential as well as the company cost and profit management strategy beyond bids.

Its architecture follows the model of Co-operative Information Systems (MUSIC) for knowledge capitalisation (Alquier, 1993), achieving an information infrastructure which provides the required data at each step of the bidding process.

The DECIDE generic software architecture is organized in three modules related to decision phases :

· estimate price. Price depends only on the customer, competitors, market conditions or technological position, and is independent of the cost. Price estimate calculation uses only competitive information and model. This module was developed by UMIST (University of Manchester). The DECIDE project serves as a demonstrator of the need for competitive information systematic organization. In the DECIDE project, information is collected only from internal non formal sources. The MEDESIIE project takes into account all types of information sources (formal and informal, external and internal).

· estimate cost using analytical evaluation and a corporate memory of bids, organized as a knowledge base system. Cost estimate calculation uses only internal information about processes, product components and resources ( connected to the enterprise information system). It is based on the use of a corporate memory as a referential of products and processes of the enterprise. Costing is made by analytical mode, and the corporate memory structure is a support for recurrent design. The corporate memory is linked to the enterprise information system with different types of technical or organisational interfaces. 2 modules are assigned to the building and cost estimation of technical solutions :

· An Enterprise Products and Processes Model Repository (EPPMR). Developed by the authors, this repository describes at a detailed level the company product models and related processes for product engineering, production and maintenance. It represents the result of the research work on Co-operative Information Systems, and notably the design of a knowledge capitalisation tool, as the EPPMR module makes it possible to solve the knowledge capitalisation and re-use problems in companies.

· A Product Cost Modelling Support System (PCMSS) toolkit, developed by BIBA (University of Bremen), which enables one to estimate the cost of any solution. 

· strategy simulation, which is based on respective value analysis of price and cost. The value analysis module corresponds to the importance the client gives to product functionality’s. It puts into perspective the customer valuation of the product and the product characteristics. It helps to match usage function (customer point of view) with technical function and cost, and can therefore help negotiation with the customer. To support his final decision, the manager puts into perspective external and internal information, by using the appropriate models. He has to fix the price charged to the customer for the proposal, and he must work out his strategy as regards the evaluation of the related margin or company profit. The strategy might be to appropriate a technology (and therefore envisage to lose money), or to find the conditions of maximum margin,... A Value Analysis Support System (VASS), that will be used to define relevant solutions with regard to the customer's wishes. It was developed by IXI (Software House, Toulouse). It corresponds partially to the strategy module. 

The DSS costing and repository modules (DECIDE project) used for engineering and costing technical solutions deal with:

· decomposition of alternative technical solutions which meet the customer requirements  with the required methodology 

· re-use of recurrent elements from previous bids, organised appropriately for bid processes (high level knowledge capitalisation) 

· analytical costing, i.e. cost evaluation calculated using elemental cost evaluation. Precision is a main issue in this type of costing, compared to parametric costing for example, which relies on only a few parameters (plane wig weigh for example).

After the bid step, the user has the possibility of organising the corporate memory for possible future bids. The tool helps to organise corporate memory with a view to the orientation of cost management requirements as well as to capitalise and organise data as a management referential for projects. 

7 Conclusions 

The DECIDE expected results for an enterprise are :

· to ensure shorter bid response times

· to help concentrate on the cost drivers of a proposal and, therefore, the main valuable trends of a bid

· to help to compete effectively by elevating cost to at least the same level of concern -if not to a higher level- as performance and schedule

· to improve the efficiency of bids, as a company’s position is evaluated as early as possible (bid/no bid) at a high level of visibility and integration 

· technical and technological management support : optimal selection of product and process concepts which optimises affordability and profitability.

The cost breakdown structure provided was described by users as  an excellent means of organising work more efficiently.

As to the general concepts developed for Project Management, the DECIDE results are to demonstrate :

· the need for information system intelligent methods, making enterprise and project managers preoccupations converge through well managed dual concepts of project management information system and enterprise information system.

· the interest of focusing on strategic decision support systems, integrating knowledge management and project management integrative variables (cost)

· the genericity of strategic Decision Support Systems during early project organization as start-up techniques.
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