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Abstract. Public procurement is a knowledge-based process. It involves,
amongst others the knowledge of needs and trends, knowledge of concerned
products or services, on their evolution in time and knowledge about actors able
to offer them. The knowledge of political and legal context should be also con-
sidered as well as the environmental and social impact. Electronic procurement
aims in reducing the amount of paper, but also in quicker and more knowledge-
able processing of proposals and decision taking. We consider procurement ac-
tivity as a part of a global organizational knowledge flow. This work goal is to
analyze the whole process, identify the elements of knowledge necessary for
successful purchase processing, to study the contribution of Al approaches and
techniques to support the above elements. It is also to position e-procurement in
the organizational knowledge flow.

Keywords. Procurement, Public Procurement, e-procurement, Knowledge
Management

1 Public Procurement

Purchasing is one of the most important activities for any kind of organization. Axels-
son and Hakansson [3] define three different roles for purchasing:

e The rationalization role — to buy at very competitive prices which will put pressure
on supplier efficiency.

o The developing role — to monitor the technical development (product and process)
in different supplier segments and to encourage the suppliers to undertake technical
development projects.

e The structuring role — to develop and maintain a supplier structure with a high
potential for both development and efficiency.

While purchasing is in many ways similar for both public and private sectors, public
procurement is in almost all situations and countries regulated by a specific legisla-
tion, which is stricter than the one that regulates the private sector's purchasing activi-
ties. For example, in public procurement environment the Request for Proposal (RfP)



after it has been published cannot be changed, there is a possibility to appeal for sup-
pliers if they consider themselves of being unfairly treated in the tendering process
and must be taken into consideration not only economical but also political goals such
as environmental and societal. The closest similarity between public procurement and
private purchasing is probably in the case of acquisitions of large investments, often
called project purchasing [1], [4], [15] and [30].

Public procurement activities by European Union member states are based on the
principles from the Treaty of Rome (1957) aiming for establishing the free market
within the EU is the base for public procurement and follows five fundamental princi-
ples:

Non-discrimination — all discrimination based on nationality or by giving preferences
to local companies is prohibited.

Equal treatment — all suppliers involved in a procurement procedure must be treated
equally.

Transparency — the procurement process must be characterized by predictability and
openness.

Proportionality — the qualification requirements must have a natural relation to the
supplies, services or works that are being procured.

Mutual recognition — the documents and certificates issued by the appropriate author-
ity in a member state must be accepted in the other member states [38].

Public procurement has great importance for the economy of any country, and for
the European Union it accounts “for almost one-third of government expenditure. In
2009, it amounted to 19.4% of GDP — or 2.2 trillion EURO - of all the income gener-
ated in the EU” [41].

A considerable part of all purchasing activities on any national market is due to
public procurement and corresponds to around 19.4% of the European Union’s GDP:
““at the local/regional level public procurement can easily reach the double of that in
terms of percentage of public expenditure. For the example, a study of public pro-
curement across Baltic city metropolises(3) shows that public procurement accounts
for 40% of the city budget in Helsinki and 30% in Stockholm” - CORDIS Community
Research and development of Information Service [40].

2 Electronic Public Procurement

Electronic procurement has over a number of years gained recognition in both pri-
vate and public sectors. More and more parts of the procurement process are done
electronically, even to carry out the whole tendering process electronically. Leukel
and Maniatopoulos [20] define “in a public sector context, e-Procurement as a collec-
tive term for a range of different technologies that can be used to automate the inter-
nal and external processes associated with the sourcing and ordering process of
goods and services”.



In Sweden, in December 2005, Verva' published a report for a national action plan
of procurement stressing that both buyers and suppliers would benefit from electronic
methods for procurement and that the whole procurement process from planning to
billing should and could be done electronically. Sveriges Kommuner och Landsting
(The Swedish Association of Local Authorities and Regions) is heading another im-
portant Swedish project - SFTI (Single Face to Industry) that aims to standardise the
communication between public and private organisations. It has received international
attention.

The Swedish research project KNUT (Electronic Public Procurement of Telecom-
munications Services), sponsored by the Swedish government agency Vinnova?, was
an attempt to develop electronically the missing parts of the whole public procure-
ment process by in a systematic and structured way collect and analyze needs and
incorporate the legacy system. This approach is of special importance in the public
procurement environment, since after the publishing of the RfP, no changes can take
place. When the pre-formal phases of the public procurement process are carried out
electronically, the results can be directly transferred to the electronically produced
RfP. One of the objectives of the project was to increase the number of SMEs partici-
pating in the public procurements [22].

The first parts of the procurement process to be standardized and electronically ap-
plied were ordering and billing. This is due to the relatively low complexity and lim-
ited number of solutions for these parts of the procurement process.

According to IDABC (Interoperable Delivery of European e-Government Services
to public Administrations, Businesses and Citizens) [37] e-Procurement can benefit:

Public Administrations: e-Procurement should minimize the time and effort ex-
pended by administrations and contracting authorities for organizing public pro-
curement competitions.

Businesses: It will also benefit enterprises keen to trade across borders, by giving
them improved and easier access to public procurement opportunities across Europe.

Citizens: Making procurement procedures available to a larger audience of sup-
pliers enables the public sector to purchase goods and services at more economically
advantageous prices. Citizens will have reassurance that their administrations are

spending money in a more cost-effective manner.

! Verva was one of the Swedish Government’s central advisory agencies. Today, public coordi-
nation of framework contracts concerning products and services for the entire public sector
in the fields of information and communications is carried out by Kammarkollegiet.

2 Vinnova - (Swedish Governmental Agency for Innovation Systems) is a State authority that
aims to promote growth and prosperity throughout Sweden. The particular area of responsi-
bility comprises innovations linked to research and development. The tasks are to fund
needs-driven research required by a competitive business and industrial sector and a flour-
ishing society, and to strengthen the networks that are necessary parts of this work.



The implications of electronic public procurement and the objectives for using

electronic public procurement are many and can be summarized as:

To reduce public sector spending. In the context of public procurement, cost

reduction can be divided into three types:

— Overall

— The reduction can be achieved by purchasing goods and/or services that corre-
spond to the authorities’ specific needs (not too much, which could unnecessar-
ily increase costs, or too little, which risks not meeting the authority’s current
and future needs) or by changing internal processes using new technologies or
other innovative approaches. One example can be increased usage of informa-
tion communication technology, which may signify increased cost of purchasing
in order to reduce the overall cost.

— For specific service and/or goods

— Standardized procedures and descriptions of products reduce the cost for the
preparation of tenders. Electronic procurement makes it possible for more sup-
pliers to be aware of and easier bid for government contract and/or through
economy of scale in case of framework contract

— Of the procurement process

— By using models, standardized procedures for every phase of the public pro-
curement process and concentrating on analysis of needs specific for the author-
ity, thus, to reduce the amount of time and the number of staff involved in the
process.

To increase the service level. Usage of the same standardized procedures and

description of goods and services makes it easier for the suppliers to know how to

bid for the government contracts. Usage of a model for the analysis of needs and

standardized Request for Proposal reduces the number of misunderstandings.

e Toincrease the number of SMEs
e To reduce the dependency on consultants. Electronic procurement gives the

possibility for authorities to use the aggregate knowledge from earlier procure-
ments in the same area and of similar type of authorities, thus, to reduce the need
for external workforces, especially for less qualified type of information.

To increase competition. Standardized procedures, models for structuring needs
and requirements, and easier access to information about forthcoming public pro-
curements and to electronic RfP facilitate the possibility for a bigger number of
companies and from more EU countries to participate in public procurements

To rationalize and increase efficiency. This is especially valid in case of carrying
out the whole procurement process electronically. Even a partially electronic proc-
ess such as for example e-Invoicing can give substantial gains.

To increase the possibility to aggregate knowledge. Electronic procurement
makes it much easier to collect statistics over existing procurements and analyze
criteria, requirements, contracts and/or outcomes in order to attune new specifica-
tions and to avoid mistakes.

To increase the possibility to put pressure towards more standardization. If
the statistics based on a big number of procurements show similar difficulties in



achieving satisfactory results depending on the lack of standards for specific func-
tionality, there is pressure on standardization organizations to develop and priori-
tize standards that are in demand by the users.

e To empower each agency. Easy access to information about how to make an
analysis of needs using appropriate models, specify requirements automatically
based on analysis of needs and develop a Request for Proposal corresponding to an
authority’s needs gives the possibility to carry out the entire procurement process
by the agency itself.

The most important conclusion is that carrying out the whole procurement process
electronically can lead to considerable gains of rationalization and efficiency. The
upgradeable and scalable model enables analysis of needs, collection of information
about the legacy of currently valid contracts and a direct transformation of these re-
sults into the RfP. Thus, the whole process can be carried out electronically.

3 Analysis of a Public Agency purchasing activity

The purchasing activity of a public agency is presented in Figure 1.

K 0 — Anticipationof need to procure
K 1 - Analysis ofneeds

K 2 — Marketinvestigation - users

K 3 — Marketinvestigation - supp liers
K 4 — Legacy

K 5 - Procurement strategy

K 6 — DevelopmentofRfP

K 7 — Evaluation oftenders

K 8 — Decision and contract signing
K 9 — Contract administration

Start of the formal
procurement process

Fig 1. Public procurement — the purchasing process of a public agency [21]

The organizational buying process has been analyzed and structured by several re-
searchers, among them [35], [29], [36] and [19]. Their research findings constitute the



base for structuring and analysing the public procurement process of telecommunica-
tions services in the KNUT-project [22].

The public agency’s buying process shown in Figure 1 is composed of ten phases
and some of them can be carried out in parallel. The parts K1, K4 and K5 were devel-
oped in the KNUT project and K6, K7, K8 and K9 are the parts already available on
the market.

KO - Anticipation of need to start a procurement process. At this stage the organi-
zation, and especially its procurement department, observes the need of a new pro-
curement (link with Figure 3). The absolutely most common reason to anticipate the
need of the new procurement is the situation when the current contract is about to
expire. If this happen close to the expiration date of the valid contract, it can be diffi-
cult to allocate enough time to carry out all necessary steps such as market investiga-
tions, analysis of needs, survey of legacy or choosing the procurement strategy.

K1 - Collection and analysis of needs.

This is an internal activity in order to know what is needed in detail. Collection and
analysis of needs often start with an analysis of the current situation and sometimes
with a formulation of vision and strategy to achieve the vision. The vision can con-
centrate on “core” activities, improvement of the service level towards citizens and
businesses, increased efficiency and reduction of costs.

K2 — Market investigation — users.

This is an activity in order to find information about what others already have done
in similar types of procurements. To meet other public agencies, private companies
and/or users’ associations in the own country or abroad and learn from their experi-
ences from procurement of telecom services can be a very efficient way to develop
RfPs and to avoid repeating errors committed by others. In contrast with private com-
panies, there is no competition between public agencies, which gives possibilities to
exchange experiences regarding suppliers, procurement process and internal difficul-
ties. This input can be very valuable for the procuring agency in order to avoid prob-
lems or at least to be conscious of their existence.

K3 - Market investigation — suppliers

Public agencies are allowed to have contacts with manufacturers, operators and
standardization organizations in the pre-study and market investigation phase. It is
important to make use of this possibility in order to avoid unrealistic or costly re-
quirements as well as to avoid missing important “in the pipeline” future services,
solutions or functions.

K4 - Collection of information regarding legacy

This is an internal activity that investigates and collects information about already
existing contracts and equipment within the organization. The most important parts of
this investigation in case of telecommunications are legacies in form of ownership of



properties, PABX®s, terminal equipment, and routers, and own networks such as
building wiring or municipal broadband network. Other important parts are currently
valid contracts on fixed connections, telephony services, switched board operators
services, call center services etc. All these aspects must be taken into account in the
development of the RfP.

K5 - Choice of procurement strategy
In this activity, the procuring organization investigates possible procurement sce-
narios and carries out the analysis of the consequences for each of these scenarios.
The choice of the procurement scenario heavily depends on earlier undertaken inves-
tigations in K1, K2, K3 and K4.
In case of procurement of telecommunications, the KNUT project found three main
scenarios:
1. Purchase of equipment,
2. Leasing of equipment
3. Service procurement (procurement of function)
Each of the main scenarios has several sub scenarios.

K6 — Development of Request for Proposal (RfP)

The development of the RfP is the central internal activity for public procurement.
It includes structuring of mandatory and non-mandatory requirements, decision upon
evaluation criteria, and often also contract proposal. Phases K1, K4 and K5 are input
values for this activity. In the case of well carried out analysis of needs, legacy and
choice of procurement strategy, the development of the RfP can be done automati-
cally, i.e. electronically. With the development of the RfP starts the formal procure-
ment process. The RfP cannot be changed after being published.

K7 — Evaluation of tenders

Tenders that do not comply with mandatory requirements are rejected and most of
the evaluation will be concentrated on non-mandatory requirements and prices fol-
lowing the evaluation criteria. As a result one or several suppliers are chosen for deci-
sion taking.

K8 - Decision taking and contract signing

Decision taken by the procuring organization is valid only after giving during the
stipulated time the possibility for the loosing tenderers to make a court appeal if they
consider themselves being mistreated.

K9 - Ordering, invoicing, and follow-up — After the contract is signed and up
and running, the delivery and invoicing period starts depending on the type of goods
or services. In case of framework contracts from a designated agency that procures on
behalf of other public agencies, it is necessary to have a call-off contract with each
specific agency that is calling off from the framework contract. The delivery and in-

¥ PABX - Private Automatic Branch Exchange



voicing is to the calling-off agency. In order to learn from the specific procurement,
both buyer and supplier should measure customer satisfaction and results/profits. This
is an important and valuable input for decision making for tendering in other pro-
curements in the same area.

The KNUT project aimed especially on the development of a model and a tool for
the phases K1, K4 and K5 since the information from these phases can directly be
transferred to already existing electronic procurement tools for the development of the
RfP. The KNUT project developed the methodology and a tool for purchasing tele-
communications services. The results of the project were tested in a real life procure-
ment of telecommunications services in Swedish local community Lindesberg.

The experiences from this procurement could be used for procurements of tele-
communications services by other entities and/or as a model for development of simi-
lar applications for other complex procurements. Possibly the most important learnt
lesson from this the project and the test is that carrying out of the phases (KO — K5)
before the formal procurement phase starts are crucial in order to achieve the best
results and it is also in these phases that the usage of Knowledge Management meth-
ods can of great help.

A Knowledge Management approach combined with electronic way to carry out
procurement activities can play a great role in increasing the efficiency of the whole
process [14].

4 Research Method

The research method we apply considers a whole cycle of life of knowledge related to
procurement activity. This cycle includes understanding (existing elements and
needs), modeling, choice of appropriate techniques and feedback integration.
Amongst the various KM approaches those of bottom-up supervised by a top down
[24] seems the most suited to study the knowledge flow of a procurement process. It
consists in deep understanding of the procurement cycle of life from activity, involved
actors and a related flow of knowledge points of view. The internal and external
sources of knowledge are studied as well.

The KADS* way of thinking [5] will guide this analysis in aim to:

o determine a goal,

o analyze the knowledge involved in the procurement process,

¢ indentify the contextual knowledge (all external knowledge that apply as legal,
environmental and others, necessary for understanding of all procurement aspects
and their connections.

4 Knowledge Acquisition Design Systems — European project Esprit 2



o define the actions (tactics) leading to the achievement of a given goal.

A general KADS structure is presented in Figure 2.

Goals

l Problem to solve

Knowledge involved

Strategy in problem solving

/ Reasoning
/ Domain
Context >

Knowledge of problem context

> Actions

Decisions

Fig. 2. Problem solving using knowledge

KADS, conceived for effective designing of knowledge-based systems [32], takes
into account the contextual knowledge, which is, in many cases, essential in decision
making process. Initially designed to assist knowledge engineers and experts in build-
ing a conceptual knowledge models and built upon principles of genericity, modular-
ity and reusability, KADS is also a way of thinking and problem solving. Conceptual
knowledge models are independent of implementation [28] and can also serve for
others applications. The goals are “translated” into a strategy and/or graph. Each leaf
of this graph corresponds to a reasoning model drafted for a specific purpose. It can
be generalized and instantiated for other similar reasoning according to principles
described by Clancey [8]. The domain layer contains static knowledge expressed by
hierarchically organized concepts and relations between them. Ontology is an exam-
ple of such a knowledge model.

In this context, the strategy of a studied organization is a part of contextual knowl-
edge. It can influence the way of problem solving by chaining the actions, organiza-
tion of actors and/or of information system (top-down). An important point is the
strategy of addressing the right actors the organization wants to respond to tenders.
The RfP must be crafted to attract targeted businesses. If they want to attract SMEs
the application format should be simplified and comprehensive.

At this step we will get a clear vision of knowledge related to the procurement
process and its nature. The next step is the understanding of the real needs of those
involved in the procurement process. The needs engineering method [23], [24], [25] is
particularly useful for discovering their unexpressed needs. It consists in observing
the users activity and working with them on elaborating the requirements of a future



system. During this step new functions or services useful for users can be suggested.
While the majority of applications and service providers are satisfied with expressed
needs, the unexpressed ones are the potential source of innovation. Such a way of
working “transforms” the users to “co-creators” of a future application; this fact is
vital for appropriation of a new solution by them.

The Figure 3 presents the benefits of involving selected users into a co-
construction of the future application.

Needs
Space of Opportunities

Discovered [ :
BEes I ""’“ﬁm with client

Expressed i

needs i

i Computer
possihilities

Solution  Technological
Possibilities

Fig. 3. Discovering of needs with future users

Traditional identification of needs and addressing them keeps participants in a small
square; they have a little chance to innovate. Implication of clients allows both clients
and service providers to reach the space of opportunities. It can lead to creation of
new products and services.

Supervising by “top-down” means that we need to know the studied organization
strategy to adapt our application to existing situation, but in the same time the feed-
back from the elaborating and use of the application can influence the strategy. In
some cases an “innovation process management assessment” [25] may be introduced
to argument the necessary adaptation and to provide a tool for systematic innovation
management simultaneously. In reality many organizations and companies that con-
sider themselves innovative are not managing the “knowledge innovation” process
“from idea to values”.

The analysis of a knowledge flow is fundamental for suited knowledge organiza-
tion supporting the procurement activity in connection with the others organizational
processes.

The KNUT project results are our starting point for this study.



5 The role of Knowledge Management in Electronic Public
Procurement

While there are many publications on e-Procurement and Knowledge Management
we found only few connecting the both fields. The main effort is made on recording
documents related to request for proposals, and past tenders into an organizational
memory in aim to have quick access and a possibility to reuse existing knowledge
[10], [8].

The MNEMOS project was, on our knowledge, the first that applied a Knowledge
Management approach to a procurement process. Matra Marconi Space (MMS) ac-
tivities were multidisciplinary combing knowledge about physics, electronics, satel-
lites, information processing and other related fields. To assist MMS commercial
engineers in relevant and quick answering the tenders by providing them an easy ac-
cess to company knowledge was the main motivation for introducing KM through
organizational memory [26].

Latter they added to the knowledge flow a skill management and decision support
systems [27]. This project is a good example of bottom-up and incremental KM ap-
proach.

At present two main categories of approaches can be found — first emphasizes on
management methods and organizational change and second focus on ICT, knowl-
edge modelling and processing.

The first category discusses the importance of including procurement into an or-
ganizational strategy [18], managing knowledge and skills relative to the procurement
process [12] and redesigning e-procurement as a new operating practice [14].

The second category focuses on management of the procurement process using
traditional information technology and knowledge techniques as well. De Nicola [10]
work is about knowledge modelling and processing and in particular they propose
knowledge models such as ontology, while Vlahovic [33] research focus is on knowl-
edge storing and processing.

De Nicola [10] describes also the interoperability between two different software
applications and documents. Ontology is considered as a “common language” as well
for applications as for involved various actors. A common language is one of the pil-
lars of effective Knowledge Management.

Vlahovic [33] presents a system composed of database for storing information
about calls for tenders and related documents. It is also used to track status of the call,
either its expiry or cancelation if one is published. The information extraction tech-
niques allow to access and retrieve information and accompanying documentation.

His knowledge base contains past tenders and feedback information supplied by
client users. The analogy engine (case-based reasoning) provides information about
preparing optimized proposals, estimating other characteristics of the tender and cal-
culating possible expectations in terms of contract negotiation, ordering and payment.



All of this information is made available to potential contractors through the client
application to enhance their decision making procedures.

Quite whole KM cycle of life including identification, recording using models and
processing is covered here:

Knowledge Management (KM) has been introduced as a new management method
in the late 1980s [11], [31], [2] and a decade latter via ICT (Information and Communi-
cation Technology), mainly without taking into account the artificial intelligence ap-
proaches, techniques and experiences in building various knowledge-based systems.
While one of the objectives of Artificial Intelligence (Al) has always been knowledge
modelling and processing, the KM have been introduced to this field in early 1990s
via Corporate Knowledge [7] and Organizational Memory concepts [9] Corporate
Knowledge goal is to build an optimized knowledge flow for a given organization
using conceptual knowledge modelling (Knowledge Models) and storage (Knowledge
Repository), intelligent access to knowledge (Knowledge Navigator) using hypertext
and semantic navigation in the knowledge repository and make it available for deci-
sion making (Corporate Decision) - [24].

The importance of external contributors (stakeholders), including clients for the
organizational strategy has been better understood in the same period [2], [25].

By consequence, the definition of Knowledge Management we propose is follow-
ing:

The organized and optimized system of initiatives, methods and tools designed to
create an optimal flow of knowledge within and throughout an extended enterprise to
ensure stakeholders success (Amidon, Mercier-Laurent, 1997).

According to this definition, Al plays an essential role in the optimizing of the
knowledge flow and processing the knowledge elements influencing the success of all
participants. Al techniques are effective for capitalization of knowledge elements to
reuse, for collecting of “best” practices, feedback processing and decision making. Al
helps in providing an intelligent guiding (tasks and reasoning models) to involved
persons in accomplishing of the whole procurement process.

Information and Communication Technology will facilitate sharing of relevant
elements amongst participants.

In the case of public procurement process, the related internal knowledge contains
the elements such as needs, potential suppliers, technical knowledge, available tech-
nology, past projects and experience. In the majority of cases this knowledge is in the
heads, sometimes it is shared by email. The elements of external knowledge are legal,
political, environmental, economic and technological nature. This knowledge is
spread over the web and documents.

The electronic procurement allow reducing paper, but also introducing the new
way of thinking relative to usage of this media and instantaneous access to world base
of information. Instead of reproducing the paper mechanism, a given organization can



innovate in the way of preparing, diffusing and processing the proposals as well as in
the way of capturing knowledge, opportunities in real time and for decision taking.

5.1. Knowledge flow for e-procurement

Each step of the process presented in Figure 1 needs internal and external knowledge
to act and produces knowledge as well. Some elements of knowledge are shared by
several steps. These steps organization could be considered as initial flow of knowl-
edge. The process of procurement exchanges knowledge with other organizational
processes and applications, such as services provided to citizens and enterprises, for
example call for projects, electronic tax collection, healthcare, car registration and
practically all internal processes.

A preliminary analysis of a knowledge flow related to e-procurement process is
shown in Figure 4. The involved actors are organizations, procurement department,
partners, suppliers, clients, citizens and businesses. Knowing them is vital for success-
ful managing of procurement. All produce, have and use knowledge.

This flow is generic and works for purchase of equipment, leasing of equipment
and service procurement as well.

| Partners & | “Clients” ditizens 1

| Procurement Department

Organizational

i suppliers
Motivation: irmprovernent of
SEIVICeS, New Senvice

| & businesses

Vision & [innovation), efficiency, Strateqy Marketing
Strategy reduction of costa Technoiogy
Resources
\ ¢ Environment
Krnowledge . S—

T | New
procurement?

Documents
+
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Business Intefligence: analysis of
- Knowledge about needs

markiet and legacy v
Choice of topic
& tactics

about current
contracts &

- Opportunity

-—
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needs

Environmental constraints,
cther critera and constraints,
costs

Listigmogely Development and 4
Bebeloncdoey | publishing of RfP Documents RiP Khawledge o Suppliers
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constraints v /
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S decision taking supplier & project
management |

Fig. 4. Knowledge flow for procurement process
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The anticipation and definition of needs involve the elements like knowledge on
existing contracts and constraints such as end of current contracts, results, skills and
other resources, legal and environmental constraints. It depends on organizational
vision and strategy. Motivations of actors play an important role in the innovation
process — they may detect a need for a new service or improvement of existing by
adding for example the environmental aspects. Motivation by only reduction of costs
may influence a new more effective organization or...relocation of services and lost
of local jobs.

At this stage and all along the process the participants need the access to existing
knowledge and support in finding the relevant information and opportunity watch
(Business Intelligence). The Al techniques of knowledge discovery such as text min-
ing and semantic search can be helpful. Business Intelligence (BI) is also useful in
continuous discovering of new providers and services, laws, opportunities, practices
and technology.

As mentioned before a collection and analysis of needs should be improved by
adding “needs discovery” aspects [23]. It includes the involvement of selected users
into the early stage of procurement process. In function of a type of organization it
may include the knowledge about citizens businesses and their expectations.

Market investigation involves knowledge on similar types of procurement (known
cases), feedback from experiences, users [34] and suppliers. Availability of all this
knowledge can enhance the effectiveness of the whole process.

The information on legacy, environmental and other constraints to be considered
can be collected by all participants and semantic search. However, for better effi-
ciency the knowledge exchange should be organized to avoid spamming and waste of
time.

The choice of knowledge-based procurement strategy and tactics will be based on
knowledge of benefits related to the various scenarios:

e Purchase of equipment,
e Leasing of equipment
o Service procurement (procurement of function)

Corporate Social Responsibility (CSR) and norms related to environmental impact
(1SO 26000 and 14001) encourage choosing rather the last scenario, if possible. Leas-
ing of equipment and services of function procurement become more popular because
of the environmental constraints. Some economists advice to focus more on leasing
and service procurement rather than on purchase [16], [6].

The scenarios should also take into consideration knowledge about relevant busi-
ness models in order to choose one or more that best suits a given case.

At the stage of evaluation the benefits and impact of a given choice can be simu-
lated to help decision taking.



A continuous feedback from experience, which is also an attitude of knowledge
cultivator, will allow improving the both e-procurement processing and knowledge
management. A system of practice collection and processing, using for ex case-based
reasoning (analogy) could be an added value. The opening to external knowledge,
such as experience with suppliers and tools is vital.

The tasks chaining represented in Figure 1 may be considered as a generic reason-
ing model for e procurement process and tested in various fields.

The described knowledge flow is the first step of Knowledge Management ap-
proach. It should be validated by applying to KNUT project and tested on a real case.

5.2. Knowledge Management and KNUT model/tool

After understanding of the procurement and e-procurement processes specificities
and getting a clear representation of involved actors and flow of knowledge, the next
step will deal with knowledge modelling and a choice of appropriate tools.

One of the important prerequisites for the best usage of the KNUT model is the
construction or adaptation from existing generic knowledge models for collection of
information from already carried out procurements. The RfPs, procurement processes
and contracts could be then compared as well as all comments taken automatically
into account.

At this stage we will study existing ontologies. KNUT conceptual knowledge
model can be built incrementally or adapted from existing. The use of knowledge
modelling techniques will facilitate more effective RfP construction; a new RfP can
be quickly composed with existing modules, as Lego™ toys. The phase of proposals
evaluation may follow an appropriate reasoning model and use a decision support
system and constraint propagation engine if apply.

The feedback form testing of KNUT model combined with Knowledge Manage-
ment approaches and techniques will be integrated to improve the whole cycle of life.

With the collective, aggregated knowledge about procurements of specific goods
or services (in case of KNUT model/tool, it deals with telecommunications services)
KM techniques can not only speed up the process of development of a RfP but also to
analyze and then improve both the model/tool and next procurements that use the
model. It can influence more accurate choices.

6 Conclusions and perspectives

Public procurement could be a first step in introducing a holistic knowledge manage-
ment approach in organizations that are not yet practicing it. The described case is just
a beginning of a larger project which could be followed by a PhD student using
KNUT model and working on a real case in aim to study a genericity of knowledge



models and reasoning related to electronic public procurement. A tool for assistance
for procurement cycle of life will be prototyped and tested.

Knowledge Management approach will certainly increase the efficiency of the pro-
curement process by organizing and optimizing the related knowledge collection,
modelling and processing, including access and sharing. The reuse of existing knowl-
edge components and experiences, as well as the quick access to relevant information
will help more effective development of RfP. Knowledge-based decision support
system may assist in the process of evaluation and in the choice of the best supplier.

The procurement process is just one element of organizational flow of knowledge,
which has a potential of the integration of other processes into the whole flow of
knowledge. It may impulse the systematic management of the innovation process. It
can also influence the organizational strategy.

The Al approaches and techniques can bring a significant help in knowledge gath-
ering, modelling, reusing as well as in discovering knowledge from data, text and
image when apply.

To attract the SMEs, the whole procedure should be simplified to focus on essen-
tial in aim to encourage the SMEs to apply for tenders. A SME can not spend a month
answering if it is not sure to gain the contract. Testing the elaborated model on some
SMEs may be of interest in this case.

The experience in introducing the Corporate Social Responsibility in organizations
may bring interesting feedback to e-procurement policies and process.
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