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ABSTRACT

Ventures undertaken by public administration sigaiftly
contribute to development of economy. Such ventaresusually
complex, so they require effective collaborationaohumber of
autonomous organizations. To face the challengeeffi€ient
cooperation, public administration should adopt thedel of
Virtual Organizations (VO). A key phase in eactiO life-cycle is
selection of partners which in case of public administration takes
a form of public auctions. In this paper aCollaborative
Contractor Selection method, denotedC-CS is proposed to
support selection of contractors for a portfoliopoblic ventures.
In the C-CS method a number of requirements are considered
associated with contractor offer properties, canta
competences, and social relationships among thée.s&lection
is performed step by step as successive ventuegseaformed. If
justified, the selection is done in collaboratioreteen
administrative units and potential contractors. ThES method
provides an opportunity for better computer suppafrtpublic
auctions leading to more efficient and effectivalimation of
public administration ventures.

Categories and Subject Descriptors
J.1 [Computer Applications]: Administrative Data Processing:
Business, Government

K.4.3 [Computers and Society]: Organizational
reengineering, computer-supported collaborativekwor

Impacts:

General Terms
Economics, Human Factors, Performance, Design,rilgos
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Public administration, virtual organization,
business processes, process mining
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1. INTRODUCTION

In every country, public administration is a sigeaht economical
actor, quite often a major one. Ventures undertalgrpublic

administration are usually complex and cannot bedleal by a
single organization but require effective collakimna of a number
of autonomous organizations from both the publid gmivate
sector. Cooperation on complex ventures is usualghallenge
for public administrations. To face this challengpublic

administration should adopt the model\éftual Organizations

(VO) [1, 2, 3] which permits to deal with complexity, rpuit for

agility, and take advantages of broad use of in&tiom

technologies in economic and managerial operatig@sis “a set
of at least two autonomous partners, where at mastof them is
an organization, cooperating within a particulausture of social
and legal relationships in order to carry out atipalar venture
due to the demand from virtual organization cliegntsl having a
plan to carry out this venture” [4Partners collaborating within a
VO are organizations — enterprises, public adnratigin units,
and non-government organizations — people, andrrirdton

systems.

The success of a VO strongly depends on ability adif
participating organizations to efficiently and séessly cooperate
via Internet. Good level of cooperation may be eckd by an
appropriate selection of partners. In case of pudiministration
ventures this selection takes a form pdblic auctions. In
European Union, approaches to conducting a publitien are
regulated by two main directives 2004/17/EC and
2004/18/EC [5].

Due to importance and complexity of partner setecpiroblem, a
number of computer supported methods has alreadsn be
proposed. Modern approaches to modeling cooperatinong
organizations are built around the concept of senand the
paradigm of Service-Oriented Architecture (SOA). [Ekamples
of methods supporting selection of partners angiceifor VO
have been described in [6, 7]. In some of the @sed
methods [2, 8] existence of Virtual Organization e@&ding
Environment VOBE is assumed. Public administrajieying a
role of VOBE is presented in [1]. So far, none loé {proposed
methods, has been evaluated for the use in pubiatioms.
Existing methods have the following shortcoming verging
them from effective application to contractor sétst for public
administration ventures: (a)the aspect of pastiabofation
between potential contractors is not included;it(i3 assumed
that the process model of a venture is known iraade and that
it does not change; (c) all the partners are temlebefore a



venture starts, while in practice new partners rhayrequired
when the venture progress, or some initially setkgtartners may
appear useless so the evolving aspect of the pasétection is
not addressed.

In this paper &C-CS method is presented in which selection of

contractors based on multi-variant analysis isse&n as a single
act, but as a process conducted in parallel to ghbélic
administration ventures. In th€-CS method legal restrictions
following from the public auctions are taken inttcaunt. TheC-
CS method takes advantage of process mining techsidoe
analysis of past contractor selections and
recommendations for ongoing and future contractlections
processes. The above features makeCH&S method well suited
for big public administration ventures.

The remainder of this paper is organized as folldwsSection 2,
the main law regulations concerning public consaatd public
auctions are presented. In Section 3, the apprtmasklection of
partners to portfolio of projects is justified. Bection 4, the
proposed C-CS method supporting contractor
presented. Finally, Section 4 concludes the paper.

2. PUBLIC AUCTIONSIN EUROPEAN
UNION

The aim of a public auction is to elaboratepublic contract
between one or more economic operators and one ae m
contracting authoritiesContracting authorities mean here the
state, regional or local authorities, bodies goedrhy public law
or their groups. Aneconomic operator is understood as any
organization which offers on the market productsemvices. An
economic operator or a set of economic operatodensigning a
public contract and responsible for its realizatisncalled a
contractor.

European Union directives define five main proceduallowing
contractors to be selectedopen procedures, restricted
procedures, competitive dialogue, negotiated procedures, and
design contests. To establish @omplex public contract defined as
a one where “the contracting authorities: are rigéctively able
to define the technical means, capable of satigfitieir needs or
objectives, and/or are not objectively able to Hpethe legal
and/or financial makeup of a project” competitivéaldg or
negotiated procedure procedures are used.

Conduction of the competitive dialog and negotiagidcs based on
collaboration that takes place on two levels: ({d3ide public
administration units, and (2) among public admmaisbn and
candidates for contractors. Collaboration inside bligu
administration units arises during preparation oblig auction

and during the interaction with candidate contrecto
Collaboration concerns contractor  selection participants
comprising domain experts, public administration itun

representatives, legal and technical advisors, goM@rnment
organizations, etc. Collaboration aims at: (1)migbn of the
contract notice content; (2) agreement on the $etconomic
contractors invited to take part in selection prhoes;
(3) evaluation of offer variants submitted by catadés during
negotiations and dialog. Cooperation on the sedendl with
economic contractor is the essence of negotiatiohcampetitive
dialog. It relies on exchange of information aiminat

provides

selection is

identification and definition of the means besteuito satisfying
the needs of contracting authorities.

A basic observation is that public administraticsually has to
conduct not just one but a portfolio of projects. cAmmon
approach to management of such projects favoredpubylic

administration is selection of one contractor pesjert In this

approach, however, the managerial role of publiiagtration is
reduced to supervision. A contractor manages a arktvof

specialized organizations executing different task®prising the
project. Currently, public administration is focdsen selection of
contractors for single ventures in separation frone another,
while paying not enough attention to the holistiew of the

whole portfolio of ventures. As a result, contracselection for
public administration ventures is not performedeetifzely and
often leads to non-effective realization of puléntures.

Current approaches to contractor selection for ipubl
administration ventures has the following shortougsi
(2) limited support for analysis of potential cattors in terms of
relationships existing among them, while thesetimiahips can
have a great impact on efficiency of realizatiorthaf portfolio of
projects; (2) limited support for analysis of cdéateon among
former and ongoing public auctions, while the resulthe course
of one public auction should be taken into accalurtng others;
(3) limited support for analysis of sets of econorabdntractors
involved in many public auctions; (4) limited shagiof good
practices concerning public auctions among puldimiaistration
units due to the fact that such practices are cdiffi to be
identified; such good practices may concern usegiirements,
definition of public auction scope, association amauctions
and projects, economic contractors, experts, pw@diinistration
units, non-government organizations involved in gedection
process, and invited economic operators for negotis.

3. CONTRACTOR SELECTION FOR
PORTFOLIO OF VENTURES

To deal with drawbacks of the current selectioncpss, it is
necessary to change the approach to conductiontdicpauctions
and management of public administration projectfpbo. In this

paper we propose to consider a portfolio of prgjentd apply a
coordinated partner selection process in a humbeawuctions to
all the projects contained in the portfolio, insteaf selecting
independently a contractor per project. The catdra selected
need to be able to mutually communicate, synchepnend
cooperate to efficiently realize a set of projecfdus, in the
proposed approach analysis of interrelations ampaotgntial

contractors is included. Public administration tbge with all the
contractors (a contractor per project) constitutd/@ within

which they collaborate as partners to conduct afgmr of

projects. TheCollaborative Contractor Selection (C-CS) method
proposed in this paper in Section 4 refers to campsupport of
two the most complex cases of public auctions, dampetitive
dialog or negotiated procedure.

In the C-CS method the contractor selection for public
administration venture is a process consisting of a set of possibly
overlapping public auctions associated with a deprojects.
These auctions lead to definition of a set of puldontracts
associated with the execution of projects compgisproject
portfolio. The input for starting a contractor sien process for



public administration is a project portfoli@ontractor selection
process encompasses: (1) definition of a set of publictians to
be conducted for the project portfolio, relatioqshiexisting
among these auctions, and main assumptions of tues#ons;
(2) conduction of the public auctions, where eacictian is
followed by establishment of a public contract &ach project;
(3) if applicable, as contractor selection proce@ds subsequent
auctions are performed and concluded), redefinitibthe set of
auctions, relationships among them, their scopeamsdmptions.
Step 3 captures the evolving aspect of contractlecton.
Contractor selection is completed when all the gutgj from the
project portfolio have assigned public contracts.

4. C-CSMETHOD

The C-CS method is a refinement of th&éAPSS method proposed
in [8]. The refinement of the method encompassEssélection
of contractors for a subset of projects composingo&folio—

economic operators are not assigned to all theept®jat once;
(2) analysis of social relations among contractaiected during
several public auctions; (3) collaborative appro&zicontractor
selection involving interested parties; (4) suppfort contractor
selection participant activities by recommendatioh good

practices in the form of activity patterns; (5) popt for analysis
of various variants of possible assignment of @mwitrs to

projects, where variant evaluation is based onirements and
preferences of selection process participants daty social

aspects.

4.1 C-CS concept
It is assumed that a contractor selection processists of a set
of public auctions. he aim of each public auctisnto find a

contractor providing the besbffer that observes the requirements:

(1) defined in the public notice and (2) imposedam auction as
a consequence of already completed auctions. Sochtraints
usually take a form of social requirements. Theljofe from a

holistic approach to selection of contractors fopatfolio of

projects. Subsequent auctions may be organizedarallpl to

venture proceeding.

A contractor specification is a set of requirements that an
economic operator must satisfy to be assigned fmaréicular
public contract. Aroffer specification is a set of requirements that
an offer of an economic operator must satisfy taésigned to a
particular public contract. Social reguirements concern
relationships among contractors. Anceptable contractor is an
economic operator satisfying requirements defined the
contractor specification. Aracceptable offer is an economic
operator offer satisfying requirements defined ime toffer
specification.

Public contract specification is a pair: <ontractor specification,
offer specification>. An acceptable public contract is a pair
<acceptable contractor, acceptable offer>. Requirements defined
in a specification may refer to expected experiesiceontractor,
financial stability, etc. Social requirements exgzrelependencies
among contractors being public auction outputs.eNbat each
acceptable contractor can be a VO. Thus, requirtsraafined in
contractor specification may refer also to intestalicture of such
a VO, e.g., a requirement concerning maximum numiier
subcontractors. Social relationships may concernast p
cooperation, recognition, former financial excharege.

4.2 Overview of C-CS phases

In every stage of contractor selection, S method consists
of four phases and follows the general selectionthote
guidelines presented in [2]: (1) specification afbpc auctions
envisioned for contractor selection stage — dédinit of
requirements and associated evaluation criterigefépgnces,
fithess function); this phase is performed withirublic
administration and its output is published in arfoof contract
notices; (2) contractor analysis prior negotiatichghe set of
acceptable public contracts is created and analyatsnally
within public administration; the aim of the anadyss to define
the best possible contractor group that the pudadiministration
will strive to achieve; such analysis is used fgparation of a set
of economic operators to be invited to participateegotiations
or a competitive dialog; (3) contractor analysis ring
negotiations — the set of acceptable public cotgrsccreated on
the basis of acceptable offers submitted by camelidantractors
during negotiation or competitive dialog; the aifittee analysis is
to identify the group of best acceptable public tcacts or
indicate the shortcoming of the acceptable puldistacts being
currently negotiated; (4) stage conclusion — siElacof the best
acceptable public contract for each public auctorisioned in
this contract selection stage.

All the phases of theC-CS method are performed in a
collaborative manner. Phase 1 assumes collaboratiopublic
administration units, employees, domain experts algers.
Phases 2-4 include in addition acceptable contracto

4.3 Information modd and selection

technique

The C-CS method is based on the concept of public
administration being a VOBE [1]. It is assumed thmtblic
administration collects information concerning femmpublic
auctions and their results for future reuse. Ctél@dnformation
may include properly documented former experierfaaconomic
operators or recommendations from former clientaichS
information refers both to single economic operstas well as
relationships among them. Such information is stoie a
repository consisting of four modules: (1) contoacand offer
specification module — provides relevant informatmncerning
economic operators, their operations and their refféoffer
variants) submitted during past and current public
auctions, (2) social network module — provides iinfation about
relationships among contractors and between cdotsaand their
offers, (3) requirement module — provides informatconcerning
requirements used in various public auctions; é&figipant’s
activity module - stores information concerning idties
performed by contractor selection process partitgpéhroughout
selection processes.

The C-CS method aims at finding a subset of economic
contractors and offers submitted for an ongoingtiancand
stored in the repository that are best suited étividies analyzed
during a given contractor selection stage. Thereotur selection
is performed on the basis of specification createBhase 1. As
the result of the specification phase, the fornadatpublic
contract specifications are published in a fornpoblic notices
and a set of requirements concerning social relghips.
Requirements associated with specifications magelected from
the repository or created for the need of a pddicaontractor



selection stage. Definition of requirements fortcactor selection
includes also definition of: (IPreferred value; (2)fitness
functions. In Phase 2 and Phase 3, contractor analysisidedi
into two steps: (1) acceptable public contract ysig] (2)
acceptable public contract group analysis.

In the acceptable public contract analysis step, on the basis of
public contract specifications defined in Phase al,set of
acceptable public contracts is created for eachipuntract

specification. ldentified acceptable public contsaare ranked
according to the level of conformance to -correspund
specification. The conformance is calculated on Hasis of
preferences and fithess functions defined in PHas@nalysis

performed in this step is followed by effective emion of

promising acceptable public contracts and rejectibthose that
should be disregarded. The number of potential@abée public
contract group that may be constituted for the remtor selection
stage with acceptable public contracts identifiedhie previous
step is usually high. The goal aéceptable public contract group

analysis step is to search for a sorted list of acceptalilelip

contract group ranked according tdifmess function. This step
takes advantage of technique proposed as a pahedlAPSS

method [8]. Genetic algorithm is used for generatid optimal

acceptable public contract groups ranked accortling fitness
function. In this phase each contractor selectiartigipant may
define his/her own fithess function. Thus, suggestioncerning
best acceptable public contract groups may berdiifedepending
on a participant. In this phase, social relatiopshiamong
acceptable contractors are verified and validated.

In the stage conclusion phase, once all public contract
specifications that are defined for contractor q@da stage have
assigned acceptable public contracts, this faotdsstered in the
repository. If applicable, this stage encompassegfinition of
the set of planned upcoming auctions, relationshipsng them,
their scope and assumptions

4.4 Recommendations during contractor
selection

Characteristics of a contractor selection processsach that in
general prediction of its full course is impossibidevertheless,
identification of its repeatable parts is useful éontext of
boosting efficiency of selection execution and potion of good
practices among selection process participantscésfy those
being representatives of public administration.

Mechanism of recommendation in th&CS method aims to
detect activity patterns in contractor selectiorogess, where
activity pattern is a set of activities that are frequently perfedm
in a structured way in a particular context by antcactor
selection participant. ldentified activity patternare later
recommended to other selection participants. Ifeation of
activity patterns is possible due to informationorst in
participant’s activity module of the repository. entify activity
patterns, the approach presented in [4] is used.

5. CONCLUSIONS

The C-CS method contributes to increased efficiency of the

contractor selection process. It is achieved bymder support
for multi-variant automatic analysis of economiceogtors and
offers submitted by them. A structured approaciprizposed to

definition and reuse of requirements, stored irepository in a
form of contractor or offer specifications. An inamt aspect of
the C-CS method is an analysis of relationships among ciatei
contractors from various ongoing or completed publiictions.
Such analysis eliminates the risk of selection ofset of
contractors unable to mutually collaborate whicluldolead to
one or more project failures. Identification ofigity patterns in

every phase of th€-CS method addresses the problem of process

evolution and unpredictability. Activity patterndicav good
practices to be identified and reused. Recommeonatienerated
on the basis of activity patterns enable more #gffe@xecution of
contractor selections.
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