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Preface

Dear reader, for you this preface is probably tinstfglimpse of this thesis; for
me however, it is the end of a long and tough jeyrnrNow that | have arrived at
the end of this journey, | am immensely pleasechwite result, which is
presented in the book before you.

When explaining to people what | have been doinghim last five years, | noticed
that procurement is a hot item, which is remarkakiace it is also often
considered to be a dull topic. Furthermore | nodi¢kat besides the construction
industry also other industries are struggling wittocurement regulation in
general and lowest price based awarding in paraicul

As | mentioned, the journey was tough, especiatlyh@ beginning. Remember
the period just after the parliamentary enquiryiebllusion in the Dutch
construction industry. Experts from various disaigls were furiously debating
the problem, definitions, causes, approaches, gmstand implementations.
Consultants, scholars and politicians entered tlema which was traditionally
the battleground of procurers, suppliers and sub@ators. So to speak, it was a
total chaos.

So it turned out to be difficult to single out tpeoblem in the Dutch construction
industry. Of course there is not one ultimate simiif many matters need to add
up in order to have a good procurer-market relagfdp. But with the
identification of the difficulties surrounding tHeconomically Most
Advantageous Tender (EMAT) award mechanism | thiskicceeded in finding
an aspect which forms a barrier for implementingpiovements leading to better
products and a better interaction between procuaexdssuppliers in the Dutch
construction industry.

In the title | use the word “fair”. To prevent digaointments it has to be said that
this title could be slightly misleading, becauserthis no philosophical debate
about the concept of fairness in this thesis. Hosvethe title sums up the main
theme of the thesis; a fair evaluation of bidshs teading concept in
procurement regulation. Furthermore | believe thdair evaluation is also the
basis for a good procurer-supplier relationship gndd market dynamics. This
thesis presents some of the ways in which procuhens tried to make their fair
evaluation explicit.



Please note that this thesis is written by an eagirand not by a lawyer. As
such, some of the wordings will not correspond wvtitk words lawyers use. For
instance, in European Guideline 2004/18/EC (whiglhie basis for the subject of
this thesis) the word “criterium” has two meaningfscan be interpreted as
“award mechanism” or as one of the criteria that$ed in the EMAT award
mechanism. In the latter case | would suggest tbtbhase criteria “award
criteria”. But lawyers have reserved that definitifor the first meaning. Now
lawyers can accuse me of switching definitionseldefining that from now on
blue is green and vice versa. But by looking at htbe word criterium is used in
other disciplines and in normal speaking langudagseems it were lawyers who
switched the meaning in the first place. Since dr&ss a wider audience than just
lawyers, | use the more practical definitions.

| owe many thanks to people that have helped meahd\Vit them, this
investigation could never have been completed.tFfsall | want to thank my
promoter Hennes de Ridder for providing the pod#ibfor doing this research,
for inspiring me and for setting an example. Sedgrlere is Reza Beheshti, my
daily supervisor who navigated me through the diift parts of doing a PhD
research and who always stated his belief thatuld¢dinish this project. Bart
Luiten from TNO also played an important role in mitwring progress and
safeguarding the scientificity of the researchthis regard | also want to thank
the other members of the promotion committee. Idiadn | want to thank
professors Monica Chao-Duivis, Jan Telgen and Ardoeée for their valuable
contributions.

During the investigation, the input of several fiedxperts was necessary. Many
people generously provided information. | espegiallant to thank the experts
involved at the validation meeting (Appendix H).ofr those people | especially
want to express my gratitude to Siem Roetman anddHOrucq for generously
sharing their information with me. Without thatetinvestigation would not have
progressed as much as it has done now.

I want to thank my colleagues at the section Desigd Construction Processes.
Martien Reniers, who has been a roommate for a tomg. Edwin Dado for his
positive attitude and jokes. Jules Verlaan, for mi@ny jokes and anecdotes.
Roommate Ruben Vrijhoef for his excellent sensédofmour and encyclopedic
knowledge of van Kooten and de Bie quotes. Sandch@ina for their support.
The student assistants for their zeal and creadiiggod atmosphere. Furthermore
| want to thank all the other colleagues | did mo¢ntion explicitly. Looking

back, | can say | was lucky to be in such a humarisection; it was great!

| also want to thank the many fellow PhD studentsdt in the conference circuit
and on other occasions. You are like fellow tragedlbecause you all know the



problems associated with doing a PhD. From thesmpleel especially want to
thank Katja Osipova for her positive attitude bigaafor setting the good
example when it comes to working hard.

Of course | want to thank my friends from my gratkuatudy, from the rowing
club and from other occasions for being there asrdhfaving a good time in
various pubs and holidays. It helped me releaseesofithe built up pressures.

Finally | want to thank my family for showing intest and supporting me no
matter what.

| also want to thank those that | forget to menti&werybody thank you so much.

Marco Dreschler
September 2009



Summary

The research presented in this thesis containgtagidahe ongoing effort to
improve the situation of the Dutch constructionteec

For at least the last decade, a number of meadurewn as integrated
contracting has been heralded as the solution famyrproblems in the Dutch
construction industry.

One of the main reasons for integrated contractsntp stimulate suppliers
adopting innovative solutions. The innovative sadus can lead to bids with a
lower price, more value or both. However, not alkpibilities of the integrated
contracting philosophy are utilised, due to the doamce of the lowest price
award mechanism. Effective integrated contractiajscfor the application of the
Economically Most Advantageous Tender (EMAT) awardchanism, which
increases the chance for bids with a better valueepratio.

However, the application of the EMAT award mechamis not widespread,
because it is perceived as more complicated tharntrdditional lowest price
award mechanism. The main barrier for the impleraénoh of EMAT is the lack
of information on how to formulate suitable EMAT awd mechanisms, leading to
the main question of this research:

Which EMAT award mechanisms are suitable for thechwonstruction industry?

The research takes an empirical approach in ordewar this question. First,
suitability requirements are formulated. Then, imi@tion is collected on EMAT
award mechanisms that are applied in the procurémeactice. The matching of
the two leads to an overview of suitable EMAT awandchanism elements that
are then combined into a decision tree.

Several EMAT types were encountered during thissstigation. In order to
analyse these different types, the value price mosldeveloped. The value price
model is a graphical representation of a procurens@nation.

Two preference systems are distinguished namelyséem that bases preference
on the highest value price ratio and a system blastes preference on the highest
difference between value and price.



The introduction of several constraints in the veaprice model defines the
procurement space. Furthermore, the strategieproéé minimisation’, ‘value
maximisation’ and ‘value price optimisation’ can bepresented in the model.
Based on this model, the concept of ‘bidding fremdds introduced. The bidding
freedom is the share of the theoretically maximumsgible added value
compared to the price of the theoretical most espes competitive bid.

Several requirements determine whether an EMAT dwaechanism is suitable
or not. Legal requirements are ‘non-discriminatioiproportionality’ and
‘transparency’. Practical requirements are ‘su#iti bidding freedom’,
‘simplicity and elegance’ and the safeguardingrafditional project management
requirements.

The properties of twenty-four EMAT award mechanistinat were applied in
practice are presented. Four main types are diatgiged; the point system (six
cases), the price correction system (eleven casks)ratio system (two cases)
and the value maximisation system (one case). S¢vmvelopments are
identified. The average “bidding freedom” is ab®®% for cases from the civil
sector and about 20% for the commercial sector, wtiag to a combined
bidding freedom of about 25%. In the civil secttdre most used award criterion
is a process quality criterion, i.e. ‘quality ofetlproject management plan’. Most
used award criterion in the commercial sector imttionality of the built
object’, which is a product quality criterion.

The ‘value minus price’ system and the ‘value priaéio’ system are both
considered suitable. The design contest systemldhmaidiscouraged. There is a
preference for the price correction system overghat system when one
chooses for a ‘value minus price’ system.

Elements that should not be applied are weighedesridiscrete price-point
relationships, discrete performance-money relatiopms, comparative score
determination and price dependant value determomati

Most striking observations were 1) the sudden apgeee of ratio systems at the
end of 2007, 2) the conclusion that procurementpca applies EMAT elements
or systems that should be discouraged, and 3) bserwvation that the choice
between procurement profit and profitability is radéar.

Based on this research, procurers are recommeralade the developed EMAT
award mechanism decision tree and to use the valiee model to present
results. Furthermore it will be rewarding for themkeep the EMAT award
mechanism as simple as possible and to take evehtitdgetary consequences of
EMAT into account. Also, procurers are recommentedse curved



performance-money relationships when appropriate tanmanage knowledge.
Finally, it is recommended that in the phases pdétg the award phase enough
design freedom is left, in order to keep awardimgdd on EMAT useful.

Traditional construction companies operating in keds with integrated contracts
are recommended to develop themselves towards riateg suppliers in order to
remain competitive.

Recommended topics for further investigation are itifluence of the application
of EMAT on the success of projects and on the lity of bids. Furthermore it
can be worthwhile to investigate whether the aweniteria can also be used in
other phases of the construction lifecycle. Finahg possibilities of streamlining
and objectifying the award phase by the use of aded ICT applications are
interesting topics for further investigation.

The policy of several Dutch governmental agenceespply integrated
contracting promises a bright future for the EMAWad mechanism.
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Dutch summary (samenvatting)

Het in dit proefschrift gepresenteerde onderzoekkbaeel uit van de lopende
inspanningen om de situatie van de Nederlandse beuerbeteren.

Al meer dan tien jaar wordt het “geintegreerd canteren” uitgedragen als de
oplossing voor vele problemen in de Nederlandsewbou

Eén van de voornaamste redenen voor het geintedjartracteren is het
stimuleren van innovatieve oplossingen. De innoanagi oplossingen kunnen tot
aanbiedingen leiden met een lagere prijs, meer deaof beide. Door de
dominantie van het laagste prijs gunningsmechanismelt een groot gedeelte
van deze mogelijkheden echter niet benut. Vooraféd geintegreerd
contracteren is toepassing van het gunningscriteficonomisch Meest
Voordelige Aanbieding (EMVA) nodig.

De toepassing van het EMVA gunningsmechanisme és$ wijdverspreid omdat
het als moeilijker wordt ervaren dan het traditiBngunnen op de laagste prijs.
De belangrijkste barriére voor de toepassing vanvi@Ms het gebrek aan
betrouwbare informatie over hoe geschikte EMVA gungsmechanismen te
formuleren, wat tot de hoofdvraag van dit onderztait:

Welke EMVA gunningsmechanismen zijn geschikt veoXederlandse bouwsector?

Om deze hoofdvraag te beantwoorden is er voor eepirésch benadering
gekozen. Eerst worden er geschiktheideisen gefogpmal. Dan worden de
relevante projectgegevens van in de praktijk toegép EMVA
gunningsmechanismen verzameld. De combinatie vadebleidt tot een
overzicht van geschikte EMVA gunningsmechanismeaerapten die vervolgens
gecombineerd worden in de vorm van een beslisboom.

Gedurende het onderzoek zijn er verschillende EMYpes aangetroffen. Om
deze EMVA types te kunnen vergelijken is het waapdigs model ontwikkeld.
Het waarde prijs model is een grafische weergave emn aanbestedingssituatie.

Er zijn twee voorkeurssystemen onderscheiden; gsteem waarbij de voorkeur
gebaseerd wordt op de hoogste waarde prijs vermagydiet zogenaamde
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ratiosysteem, of een systeem waarbij de voorkelnageerd wordt op het hoogste
verschil tussen waarde en prijs.

Het opnemen van verschillende randvoorwaarden inwa@arde prijs model
definieert de aanbestedingsruimte. Tevens kunnestidgegieén ‘prijs
minimalisatie’, ‘waarde maximalisatie’ en ‘waardeijp optimalisatie’ in het
model weergegeven worden. Verder kan met behulphetrmodel het begrip
‘biedingsvrijheid’ geillustreerd worden. Biedingsj\reid is het aandeel van de
‘theoretisch maximale toegevoegde waarde’ ten dpeicvan de prijs van de
‘duurste en toch nog concurrerende aanbieding’.

Verschillende vereisten bepalen of een EMVA gunsimgchanisme geschikt is
of niet. Wettelijke vereisten die onderscheiden e zijn ‘non-discriminatie’,
‘proportionaliteit’ and ‘transparantie’. Praktisclvereisten die onderscheiden
worden zijn ‘voldoende biedingsvrijheid’, ‘eenvort elegantie’ en het
waarborgen van traditionele projectmanagementvégnais

De eigenschappen van vierentwintig in de praktgkgepaste EMVA
gunningsmechanismen worden weergegeven. Er worganheofdtypen
onderscheiden; het puntensysteem (zes cases) ripgtgrrectie systeem (elf
cases), het ratio systeem (twee cases) en het wanakimalisatie systeem (één
case). Er worden verschillende trends waargenomengemiddelde
biedingsvrijheid is ongeveer 30% voor civiele prajn en ongeveer 20% voor
utiliteitsbouw projecten, hetgeen tot een gemideebidedingsvrijheid van 25%
leidt. Het meest gebruikte gunningscriterium inaleiele sector is ‘kwaliteit van
het projectmanagement plan’, wat een proceskwasiteiterium is. Het meest
gebruikte gunningscriterium in de utiliteitsbouwsacis ‘functionaliteit van het
gebouwde object’, een productkwaliteitscriterium.

Zowel het ‘waarde min prijs’ systeem als het ‘waamtijs ratio’ systeem worden
geschikt geacht. Het ontwerpwedstrijdsysteem zoummedigd moeten worden.
Als men voor een ‘waarde min prijs’ systeem kieahknen beter voor de
uitwerking door middel van een prijscorrectie systekiezen dan voor de
uitwerking door middel van een puntensysteem.

Elementen die niet toegepast zouden moeten worgargewogen prijzen,
discrete prijs-punt koppelingen, discrete prestatéd koppelingen,
prestatiebepaling door middel van onderling verjgeln en prijs afhankelijke
waardebepaling.

Meest opvallende observaties waren 1) de plotseliwgarnemingen van ratio

systemen eind 2007, 2) de constatering dat er ipra&tijk van het aanbesteden
elementen toegepast worden die eigenlijk ontmoediggden moeten worden en
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3) de constatering dat het niet duidelijk is of nhastedingsvoordeel’ of
‘aanbestedingswinstgevendheid’ gekozen zou moetemean.

Het wordt aanbesteders aanbevolen om de in dit mogd&k ontwikkelde EMVA
beslisboom te gebruiken voor het formuleren van EMyunningsmechanismen.
Om de resultaten van EMVA uitvragen te visualisemardt het aanbevolen het
ontwikkelde waarde prijs model te gebruiken. Verdaekt het tot de
aanbeveling het EMVA gunningsmechanisme zo eenvputbgelijk te houden
en om rekening te houden met de budgettaire coresgtps die gunnen op EMVA
kan hebben. Tevens wordt het aanbesteders aanbewalemet gekromde
prestatie-geld koppelingen te werken (indien va@ptssing) en om kennis
betreffende de EMVA gunningen te managen. Tenslattedt aanbevolen in de
fasen voorafgaand aan de gunningsfase voldoendeeopvrijheid over te
houden om gunnen op EMVA zinvol te laten zijn.

Het wordt traditionele bouwbedrijven die actiefreipp de markt van
geintegreerde contracten aanbevolen zichzelf tevikkkelen tot geintegreerde
aanbieders om concurrerend te blijven.

Aanbevolen onderwerpen voor vervolgonderzoek zgnimvloed van de
toepassing van EMVA op project succes en op deoweibaarheid van biedingen.
Verder kan het de moeite waard zijn te onderzoedkfedie gunningscriteria ook in
andere fasen van de project levenscyclus dan aldleegunningsfase gebruikt
kunnen worden. Tenslotte kunnen de mogelijkhedendengunningsfase te
stroomlijnen en te objectiveren door de toepassiaig geavanceerde ICT
toepassingen interessant zijn voor vervolgonderzoek

Het beleid van de Nederlandse overheid om steeds geintegreerd te
contracteren belooft een mooie toekomst voor hetVBWyunningsmechanisme.
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1 Introduction

One of the greatest pains to human nature is thnpd a new
idea - Walter Bagehot, English economist & jourrsal(1826 -
1877)

For at least the last decade (EZ et al. 1998) &esaf measures known as
integrated contracting has been heralded as thaisaol for many problems in the
Dutch construction industry. Effective integrateghtracting calls for the
application of the Economically Most Advantageousnt@ier (EMAT) award
mechanism. However, the application of the EMAT advenechanism is not
widespread, because it is perceived as more com@icthan the traditional
lowest price award mechanism.



1.1 Background of the investigation

The problems caused by traditional procurement

The continuous and monotonous application of theelst price award mechanism
in the Dutch construction industry has created @aethat is unhealthy from an
economical point of view. In a research by the AR{®02:7) the majority of the
involved parties stated that traditional procuremgractices make an integrated
approach and the accompanying efficiencies impdsesiborée (2004, 2005)
questioned the effects of too much price based aditipn. He argues that the
emphasis on price competition creates an envirornrrewhich sustainable
business behaviour is not empowered. In order topgejects, suppliers have no
other choice than to lower their prices to unretédisow levels. In such a
situation it is more the rule rather than exceptibat the most opportunistic and
untrustworthy supplier gets the contract. Priem2804:307) states that
irregularities have been provoked by the structafréhe building industry and
government policy on competitive tendering. Thel@amentary enquiry
committee for the construction industry states timaa lowest price procurement
suppliers will follow a strategy of interpretingeahrequired product as limited as
possible Tweede Kamer (2003b:122-123).

The promises of integrated contracting

The term ‘integrated contracting’ was coined toigate a way of contracting that
is different from traditional procurement. The termtegrated contracting is also
known as innovative procurement (EZ et al. 1998,10989, ARTB 2002:68,
Tweede Kamer 2003a:18). Key element of integratedt@acting is that the
contractors are responsible for more design wosdattvith traditional
procurement. That provides a more suitable allarabf responsibilities between
procurers and suppliers, allowing both partiesdous on their core
responsibilities. Public clients should interfeess$ in the details of the design-
and construction processes and should enable apdwear contractors to come
up with their own solutions. In that way, the cattors would develop
themselves towards responsibility-taking countetpaleading to more reliable
and better bids.

The idea that public clients should give contrastorore design freedom in order
to integrate the phases of design and construdiembeen high on the agenda for
quite some time now. A considerable body of opinwithin the construction
industry suggests that the traditional separatibthe design and production
functions within the construction process has bpamarily responsible for

many ‘Value for Money’ related problems Griffith &idwell (1995:1). They

state that integration between project phases tes®ary and even vital. In
several Dutch policy documents (EZ et al. 1998,1289) it is stated that by
applying integrated contracting, the market is wia to organise and cluster
itself in more efficient ways, resulting in projscwith a higher ‘Value for



Money’ ratio. All of these developments would inas® the competitive capacity
of the Dutch construction industry. Public cliemtsbraced this vision and took
measures to implement the suggested changes.

Collusion in the Dutch construction industry

In the year 2001 a former employee of the constanctompany Koop Tjuchem,
publicly announced (Bos 2001) that, despite stricegulation, illegal activities
such as bid rigging, division of the market and m¥le bribing of government
officials were still going on. As evidence, he peased an elaborate ‘shadow
bookkeeping account’ in which a substantial parthed suppliers in the Dutch
construction industry was involved. The Dutch pelieacted furiously by this
potential misuse of tax money and public trusthe Dutch construction industry
was severely damaged. A parliamentary enquiry (Tdeelkamer 2003a) was
conducted and many lawsuits followed. This seveidiBturbed the relationships
between public authorities and suppliers.

Renewed efforts

The uncovering of the collusion prompted extra ef§do improve the Dutch
construction industry. Some argued that regulatiod supervision should be
stricter and that penalties for economic offenclesudd be higher (Tweede Kamer
2003a:302-303). However, construction industry eesbers warned that these
measures could be counterproductive and would gaeathe industry even more
(AVBB 2003:6-7). After a thorough parliamentary eniy the research
programmes “RegieRaad Bouw” and the more operatigP&IBouw” (Process
and System Innovation in Construction) were starfBiese agencies targeted
problem aspects such as culture, integrity, trusthioess or the lagging use of
Information and Communication Technology (PSIB 208%I1B 2006b, PSIB
2006c, EIB 2006, Pol & Straathof 2005). Besidessthaitiatives the theme
“integrated contracting” remained high on the piigdist (EZ 2003, PSIB 2005a,
PSIB 2005b, PSIB 2006b, RRB 2005, RRB 2006a, RW&420 RWS 2004b).

The “het nieuwe bouwen” report

The “het nieuwe bouwen” (which roughly translates“a new construction
industry”) report (Ridder et al. 2002) was one bé texponents advocating the
philosophy of integrated contracting. It gainedo& &f momentum in the Dutch
construction research community, as was shownrietance at the Revaluing
Construction conference that was organised in 2@0Rotterdam (CIB 2005). In
order to improve performance in the Dutch constimetindustry, the report
introduced the so-called dynamic steering principtewhich the value-cost
balance of a construction object is maintained aber product lifespan by a
stakeholder alliance. One of the main distinguigh@ements of the “het nieuwe
bouwen” report is the more or less implicit plea foore design freedom for
suppliers. At each moment of a product lifespampdiers would be allowed to
propose design changes if these would improve #iaesprice ratio.



Quick scan into value quantification methods

In order to make the “het nieuwe bouwen” philosopiperational, the central
concept of value needed to be quantified. The qgtigation needed to be
acceptable to all parties involved and would havd¢ suitable for all the phases
of the product lifespan. A “quick scan” was condedttin order to make an
overview of available value quantification methotis,define the concept of
value and to establish a suitable strategy forolwHup research. Several types of
definitions for the concept of value were encounte(Dreschler 2005, Dreschler
et al. 2005, PSIB 2006a). It became clear that eefme uses the concept of
value, one should be aware of the differing defoms of the concept in order to
prevent communication problems. Furthermore, thigjective nature of value
seemed to be conflicting with the ambition to folate some sort of universal
value framework that would apply for all phasesagfroduct lifespan and would
be acceptable for all involved parties. It was doded that an artificial value
framework would be too ‘technocratic’ to facilitabeeakthroughs in negotiations
between stakeholders. “Integrated contracting” wsntified as the right context
for the concept of value; bids should be no longssessed on the lowest price
only but on their ‘value’ as well. It became clahat the Economically Most
Advantageous Tender (EMAT) award mechanism wassaem®tial item for
integrated contracting and that more knowledge ®ifAH was needed. Analysing
applied EMAT award mechanisms was identified asiiégable research strategy
for finding out how value was quantified in practic

Focus on the EMAT award mechanism

During the quick scan the application of the EMAWaad mechanism turned out
to be crucial for integrated contracting. ARTB (208) states that procurers
should specify “functionally”. VNG (2003:26) statéisat in order to specify
functionally, the EMAT award criterion is a preragite. The parliamentary
enquiry committee for the construction industrysemmended that the EMAT
award mechanism should be applied in case of coxmptejects. Furthermore it
stated that the procurement function needed langerévements (Tweede Kamer
2003a:301). In the mean time it appeared that prexsustill had difficulty
applying the EMAT award mechanism. A research igbeernment procurements
(PWC 2002:35) stated that EMAT was applied, buteofhot ‘in the spirit’ of the
mechanism. (RRB 2005) clearly states that the EMAWlard mechanism should
be applied more often, but that there are practizatiers. On the one hand that
seemed strange, because the knowledge of technigleted to EMAT, such as
Multi Criteria Evaluation (MCE), Operations Reselaf®R), value management
and requirement elicitation was well developed (seetion 2.1.3). On the other
hand it seemed understandable because formulatirgMAT award mechanism
is less straightforward than simply selecting thé Wwith the lowest price.



1.2 Problem statement

Integrated contracting in general (CROW 2004) amel EMAT award mechanism
specifically (PSIB 2006a) have already been appliedeveral projects. Although
some of these projects have proven to be succedsfeilmajority of procurers in
the Dutch construction industry is still reluctaotapply the EMAT award
mechanism in their procurement procedures. Thdiratance can be explained by
the initial extra difficulties and uncertainties tfe EMAT award mechanism. It
is obvious that the EMAT award mechanism is morempbcated and thus more
time consuming to formulate than simply using tbevést price award
mechanism. Furthermore, EMAT procurements had ta déth lawsuits

(Cobouw 2005, Rechtbank 2005) and problematic etienwf the projects.
These negative tendencies lead to the followingbpgm statement;

As a result of not knowing which EMAT award meclkars are suitable for the
Dutch construction industry, further implementatiohintegrated contracting
with its associated benefits is threatened.

Increasing the knowledge of which EMAT award medkars are suitable for the
Dutch construction industry therefore becomes tre@mgoal of this research.

Scientific relevance of the problem statement

While the application of the EMAT award mechaniseess very promising,
literature does not provide much information on hmwmplement it in the
construction industry. Successful implementatioRSIB 2006a) showed the use
of Multi Criteria Evaluation (MCE) techniques, thk@owledge of which has been
extensively developed, but the specific problemfgoocurers is how to express
product qualities in monetary terms. However, tilerbture does not provide
enough information about how to apply knowledgenirthe theoretical realm of
MCE to the practical realm of procurement. The AWWZD00:66) states that 1) the
theme construction process integration is of majoerest, 2) procurement
practice has a major impact on successful integratind 3) knowledge on that
area exists, but that the application of that knedge is lacking. Construction
innovation literature provides several views on tteeded developments in the
Dutch construction industry. But often these vieave confusing to the average
construction industry practitioner, because the saerminology is used to imply
different developments, e.g. “innovative procureitrie®n other occasions,
different terminologies are used to indicate thmseadevelopment, e.g.
“integrated contracting”. This investigation cresit& vocabulary which will
enable practitioners to communicate more effectivabout integrated
contracting and associated concepts, helping thertsfto improve the sector.



Societal relevance of the problem statement

As shown in recent publications (Heijbrock 2006 ,ijdeock 2007, Koenen
2008a, Heijbrock 2008) the problem of lowest prggdection is persistent. The
implementation of integrated contracting is notybkneficial for procurers and
suppliers and their relationship, but for the emtidutch society as well. Under
traditional procurement, a lot of effort, time antbney go into resolving
conflicts and solving quality problems. A troubleelationship between public
clients and suppliers leads to a waste of taxpdyaomey and other societal
problems like extra hindrance due to projects tgkionger than strictly
necessary. De Ridder et al. (2002:25) estimated dloen for improvement to be
about 20% of the entire turnover. This estimatisrbased on, amongst others,
reports by SBR and Latham. So the reduction of ¢h@®blems means a large
contribution to the Dutch society. In addition, égrated contracting improves
the position of Dutch suppliers on a European amndrinational level, which is
good for the Dutch economy. Because suppliers arpoavered to develop
themselves towards integrated, responsibility tgkias well as being innovative
and mature counterparts, they become more competifAn integrated
production process as a prerequisite for becomimgemaining competitive is
described in sources such as STT (1999), ARTB (208Z (2003) and Deloitte
(2006:25).

1.3 Research questions

Based on the problem statement from the previoesiee, the main question for
this investigation is:

Which EMAT award mechanisms are suitable for thécBwonstruction
industry?

As shown in Table 1, this main question is brokenvd into several key
guestions. Furthermore, several background questéoa formulated in order to
validate the problem statement and to explore @l concepts related to the
main question. The column “section” of Table 1 icaties in which section the
research question will be answered.



Table 1 Overview of the research questions

Research question

Background questions

BQ 1 | What is an EMAT award mechanism? 2.1
BQ 2 | What is the context of the EMAT award mechanf?s 2.2
BQ 3 | Why should the EMAT award mechanism be implated? 2.3
BQ 4 | Why is the current application of EMAT problatic? 2.4
BQ 5 | How can the EMAT award mechanism be modelled? 3

Main question + sub questions

KQ 1 | Which requirements determine whether an EMAWaed 4
mechanism is suitable or not?

KQ 2 | Which EMAT award mechanisms are used in pe?i

KQ 3 | Which developments can be distinguished in ENA

5
5
KQ 4 | Which EMAT award mechanism elements are sué&ab 6
6

MQ | Which EMAT award mechanisms are suitable for thech
construction industry?

Legend: MQ = Main question, BQ = Background questiBQ = Key question.

1.4 Organisation of the research

The analysis of applied EMAT award mechanisms entified as the most
appropriate strategy for answering the researctstjoes of this investigation.
This section describes how this approach is orgathis

Research approach

The approach of analysing applied EMAT award mecé$mms is necessary since
literature does not provide many clues about howpply the EMAT award
mechanism. Furthermore it is an effective approbebause procurers are
required to define explicitly and transparently htvey are going to evaluate the
bids of suppliers in their procurement documentljol provides a very good
source of information. Not only because the infotima is explicit, transparent
and not subject to change anymore, but also beciaysevides qualitative



information about how product features are compawéti price as well as
guantitative information about the influence of tipealities in the award
decision. Another reason to choose this approadietzause it utilises the
considerations that practitioners had about formintpan EMAT award
mechanism. Finally, the acceptance of recommendatlmsed on real life EMAT
award mechanisms that have proven to deal with ym@ment regulation as well
as with other practical considerations, is liketyte much higher than the
acceptance of unproven theory.

Not all implementations of EMAT are suitable, whésaiitable” can be defined
as legally advisable and practical (Figure 1).

Legally not
advisable

Legally
advisable

Theoretically possible

Practical

A
v
Unpractical
Applied in practice
Figure 1 Categorisation of EMAT award mechanisms

The largest circle in Figure 1 represents the adltn of all theoretically

possible EMAT award mechanisms. Only a part ofthéise possibilities has been
applied in practice, as shown by the smaller cir@eth collections are crossed
by two straight lines which represent requiremefitse horizontal line represents
the requirement that EMAT award mechanisms sho@gtactical; mechanisms
above the line are practical, mechanisms belowlithe are not. The vertical line
represents the requirement that EMAT award mechasishould be advisable
from a legal point of view; mechanisms at the rigide of that line are
advisable, mechanisms at the left side are nots Tédves a quadrant of
“suitable” mechanisms. Some of these suitable meidmas only exist in theory,
while others have actually been “proven” by praetic

The approach of this research is therefore to isdnany suitable EMAT award
mechanisms as possible by studying already ap@iddT award mechanisms.



Scope of the research

In order to keep the research manageable, theviollg boundary conditions for

cases have been set:

« EU regulation must apply, so only public works abcev certain threshold.

e The EMAT award mechanism must have been applietthénDutch
construction industry (civil engineering or commialcsector).

e The EMAT award mechanism must have been applietthényear 2000 or
later.

* Only "Works” (see glossary), that excludes servisesh as design work by
architects.

Research roadmap

Section 2 validates the problem statement. Furtloeenit elaborates the concepts
related to EMAT award mechanisms, which answerskbexund questions one
through four. The value price model is introducadsection 3, which answers the
fifth background question. In order to answer thaimquestion, which requires
finding out which EMAT award mechanisms are suiggkdpplied EMAT award
mechanisms will be confronted with suitability enita.

To do that, first the suitability criteria will belaborated in section 4, answering
the first key question.

Section 5 presents the EMAT award mechanisms tleewapplied in practice,
which answers the second key question.

The third key question is answered in section 5¢xbrrelating several
parameters in order to see which developments eaditinguished.

The fourth key question is answered in section Bere all available
configuration options from the EMAT award mechanssare tested with the
suitability criteria, leading to an overview of allitable EMAT configuration
options. The considerations for choosing betweendptions are also mentioned
in section 6. The suitable options are grouped atcEMAT configuration tree,
which forms the answer to the main question “whEMAT award mechanisms
are suitable for the Dutch construction industry?”

The results are validated by presenting them t@s®lvprocurement specialists
and incorporating their feedback.

The conclusions and recommendations of this thasgspresented in section 7.



Figure 2 represents the structure of this thestsictv also forms the roadmap for

the research.

Section 2. Problem inquiry (BQ 1-4)

Section 3. A model for presenting
EMAT award mechanisms (BQ 5)

Section 4. Constrains on EMAT
award mechanisms (KQ 1)

Section 5. EMAT award mechanisms
applied in practice (KQ 2, KQ 3)

v

Section 6. Suitable EMAT
configuration options (KQ 4, MQ)

Section 7. Conclusions &
Recommendations

Figure 2 Research roadmap

At the start of each new section the research ragdwill be used to indicate the
position of that section in the total research.
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2 Problem inquiry

We can have facts without thinking but we cannotehthinking
without facts - John Dewey, US educator, pragmapisiiosopher
& psychologist (1859 - 1952)

Section 3. A model for presenting

Section 2. Problem inquiry (BQ 1-4) EMAT award mechanisms (BQ 5)

Section 4. Constrains on EMAT Section 5. EMAT award mechanisms
award mechanisms (KQ 1) applied in practice (KQ 2, KQ 3)

v

Section 6. Suitable EMAT
configuration options (KQ 4, MQ)

Section 7. Conclusions &
Recommendations

This section answers the first four background gwes. Section 2.1 introduces
the EMAT award mechanism and other related conceftlie context in which the
EMAT award mechanism is used is introduced in set.2. Section 2.3
presents the reasons for applying the EMAT awardhmeism and section 2.4
investigates why the current application of the EMAward mechanism is
problematic.

11



2.1 The EMAT award mechanism

This section presents the answer to the first bawligd question “what is an
EMAT award mechanism?” by displaying the originaifighition of the EMAT
award mechanism, by describing the main impleméotatas encountered in
literature and finally by a short review of litetme about Multi Criteria
Evaluation techniques.

2.1.1 Definition of the EMAT award mechanism

The EMAT award mechanism is defined in article 58fDDirective 2004/18/EC
(European Parliament 2004). According to the Dinextprocurers have two
possibilities for awarding contracts:

“Without prejudice to national laws, regulations or
administrative provisions concerning the remuneoatiof certain
services, the criteria on which the contracting laotities shall
base the award of public contracts shall be either:

(a) when the award is made to the Tender Most Eaunally
Advantageous from the point of view of the contiregtauthority,
various criteria linked to the subject-matter of ethpublic
contract in question, for example, quality, pricdechnical merit,
aesthetic and functional characteristics, enviromted
characteristics, running costs, cost-effectivenesdter-sales
service and technical assistance, delivery date adalivery
period or period of completion, or

(b) the lowest price only.”
Please note that in the article, the word ‘critehas two different meanings. In
the introduction of article 53.1 ‘criteria’ is uséd the sense of ‘award
mechanism’. Under (a) ‘criteria’ is used in the serof ‘product dimensions’.
This thesis will only use the second notion.

The essence of an award mechanism is to gradeitteedd suppliers and to select
the best bid, as illustrated in Figure 3.

12



|:> Award |:> D . .
Mechanism
3

2 1
Bids Preference
ranking
Figure 3 An award mechanism grades the bids

The difference between award mechanisms (a) ands(dgscribed in Figure 4
and Figure 5. The former describes the lowest paward mechanism, while the
latter describes the Economically Most Advantagedaader (EMAT) award
mechanism.

Lowest Price award mechanism

Price [
Bids — Evaluation Preference
ToR | | technique ranking

check

Figure 4 The lowest price award mechanism

The evaluation technique in the lowest price awargchanism simply consists of
rejecting bids that do not comply with the TermsRdference (ToR) and
selecting the cheapest bid.

13



EMAT award mechanism

— Price —

— ToR check —

Bids | Award criterion 1 | Evaluation Preference

technique ranking

— Award criterion 2 —

— Award criterion n —»

Figure 5 The EMAT award mechanism

Besides price and conformance with the Terms ofelRerice, the EMAT award
mechanism also takes other criteria into accouhesk other criteria, hereby
defined as award criteria, are used to establighptdrtial performances of each
bid. The evaluation technique combines the perfaroeaand price information
into a preference ranking. Generally, the evaluatiechniqgue uses some
mathematical formula.

2.1.2 Types of EMAT award mechanisms

Article 53.2 of Directive 2004/18/EC (European Rament 2004) provides a
framework for applying the EMAT award mechanism:

“...the contracting authority shall specify in the rdoact notice

or in the contract documents or, in the case of ampetitive

dialogue, in the descriptive document, the relatiweighting

which it gives to each of the criteria chosen tdedenine the most
economically advantageous tender.

Those weightings can be expressed by providingafoange with

an appropriate maximum spread.

Where, in the opinion of the contracting authorityeighting is

not possible for demonstrable reasons, the coniractuthority

shall indicate in the contract notice or contraco@iments or, in
the case of a competitive dialogue, in the des@vgptdocument,
the criteria in descending order of importance.”

14



Most obvious way to formulate a mechanism that Wishin this framework is to
apply some Multi Criteria Evaluation (MCE) techniusee section 2.1.3. The
difficulty then is how to combine price informatiomith qualitative criteria in
such a way that it satisfies the legal criteriamasparency (“objectivity” of
criteria), proportionality (balance the weightingteria in such a way that the
value that is attached to performance remains “ecuinally realistic”) and equal
treatment (not making distinctions on criteria ohigh distinction is not
allowed).

Scientific literature (the journals Construction Megement & Economics,
Building Research & Information and several othedg) not provide much
information about applications of the EMAT awardterium.

Doornbos (2005) presented three main EMAT formppat system, a price
correction system and a ratio system. The pointeaysexpresses both the price
and the quality of the bids in points and then bl with the best combined
score wins. According to Doornbos, the point systgas the most used type at
the time. The price correction system rewards epgegformance of bids with an
added value, which may be subtracted from the pridee bid with the lowest
corrected price wins. The ratio system expressesadkal value of a bid in a
number, which is divided by the price. The bid witte highest ratio wins.
According to Doornbos there was no preference ftrex of these systems.

The usage of point systems was confirmed by théegto‘quick scan into value
guantification methods” (PSIB 2006a). That projdad not encounter the price
correction mechanism. The use of the price cormcthechanism was confirmed
by Rijkswaterstaat (RWS 2005b), the Dutch governtreegency for procuring
public works and water management projects. RW%®0 prescribed the use of
the price correction mechanism, due to known limdas of the point system. No
literature was found about the ratio type beinglegzhin practice, but there were
publications promoting this EMAT form (Ridder et 002, Staveren 2005).

A special type of the EMAT award mechanism is time an which the price is
fixed and given in advance to the suppliers; bids @llowed to vary on several
other product dimensions. This type is called aigle€ontest (MINFIN 2004:9).
From a legal point of view the design contest iscahn EMAT award mechanism,
so it is the fourth main EMAT type.

2.1.3 Multi Criteria Evaluation techniques

Returning element in each EMAT award mechanismhé&s use of Multi Criteria
Evaluation (MCE) techniques. MCE techniques origenkom the domain of
policy analysis. Voogd (1982:18) characterises Mi@Ehniques as methods that
can serve to inventory, classify, analyse and coiemtly arrange the available
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information concerning choice-possibilities. Thdlase a number of explicitly
formulated criteria that are not expressed in oimgle unit, as is the case in
Cost-Benefit Analysis (CBA), but in a variety of itsiwhich reflect as good as
possible the nature of the criteria concerned. pegformance of the choice-
possibilities on the criteria will determine theaibe; assuming there is a method
for aggregating the performances on the criteria.

Although the CBA is also able to combine a variefyunits, other literature
(Wee & Dijst 2002:247) also distinguishes MCEs fr@BAs. Van der Heijden
and Mol (1990:11) also separate the monetary metH@dBA) from the non-
monetary methods. As non-monetary methods he djsighes the matrix
summary method and the MCE techniques. They desdiib MCE type of
technigues as methods that aggregate the effeberdcteristics) of choice-
possibilities by standardisation procedures andiekporioritisation (weighing).

Van der Heijden and Mol (1990) distinguish qualitat MCEs (that only use
qualitative criteria), quantitative MCEs (that onlge quantitative criteria) and
mixed MCEs (that use both types of criteria). Earlvan der Heijden (1986:182)
distinguished the interactive goal-programming aygwh, the mixed ordinal
analysis and the geometric scaling approach asbkléttechniques for evaluating
choice-possibilities with a partially quantitatiaad partially qualitative
character.

However, these methods had their disadvantagehgdatroduced the subtracted
summation technique, the subtracted shifted intete#ehnique and the additive
interval technique. Drawback of these latter thneethods is that they depend
highly on mathematics and that the feeling with thieginal problem is partially
lost.

There is much information available concerning CBA&e result of a large
research program aimed at the economical effecisfodstructure, which was
conducted by several cooperating Dutch ministrpgsyvides an extensive and
thorough source of information concerning CBAs. &Zal. (2000a:1l) deem the
application of CBA essential before any large istracture project. They (EZ et
al. 2000b:25) state that in a so-called societaAGBe go/no go decision of a
project should be determined on the basis of thiecé$ the project has on the
wellbeing of all people in that society.

Criticism of the CBA is (amongst others) that ‘piex’ need to be applied in
order to express certain effects into monetary seand that there is no general
consensus on the underpinning of these proxies fi€ojan & Ham 2002:312).
Drawback of MCEs is that although they are ablextpress the level of
functionality of certain alternatives, the pricaathshould be paid for that
functionality is not clear. If price is one of tleeiteria, everything then depends
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on the way the weighing factors are determined. Waae & Dijst (2002:257)
seem to prefer MCEs above CBAs, mainly becausedatfrom the
environmental and social domain are more diffidoltexpress in monetary terms.
However, they also suggest combining the methods.

There are many MCE techniques. The “Afwegingsmetbken” (evaluation
methods) report (KC BPI 2004), which was a startpugnt for this PhD research,
made an inventory of thirty-three methods for ewding choice-possibilities on
more than the lowest price only. It distinguisheven evaluation methods, four
matrix summary methods, eleven multi criteria mathoncluding Saaty’s (1980)
well-known Analytical Hierarchy Process, four moast methods, four
forecasting methods and three environmental methods

An inventory done by the CIB (Porkka & Huovila 200distinguishes Saaty’s
Analytical Hierarchy Process as the foremost mattieria decision making
technique. The inventory also included requiremamalysis techniques and other
tools for performance based building.

Horstmeier (2002:11-1) describes the most basic M(BE weighed summation
technique. It uses criteria, weighing factors, suwhlieria and sub weighing factors
in order to combine several functionalities. (Bel4999) describes many
techniques (including the ones of Van der Heijded &orstmeier), not only for
evaluating and assessing alternatives, but for gaitegg them as well. De Boer
(1998) distinguishes six groups of methods for egigy suppliers, see Table 2.

Table 2 Inventory of multi criteria supplier selemt methods by De Boer
Categorical model Methods with implicit decision rules
Neural Networks

Cost ratio / Financial Analysis Methods that strictly include quantitative
Total Cost of Ownership (financial) criteria

Decision Analysis

Linear weighting Methods that employ compensatory
Weighted product method (including decision rules

Multi-Attribute Utility Theory and
Analytic Hierarchy Process)

Mathematical programming Methods that use quaritieatriteria and
relate supplier selection to order-volume
decisions

Cluster Analysis Methods that use quantitative criteria to

Data Envelopment Analysis sort suppliers

Interpretive Structural Modelling Analyses suppleglection criteria

17



Another science area concerned with combining pemémnces on several criteria
is the well-developed discipline of Operations Rash (also known as linear
programming), as for instance described by Winqtb991).

Ho et al. (2009) reviewed 78 multi-criteria decisimaking articles that appeared
in international operations research and supplyitih@nagement journals from
2000 to 2008. They identified several techniquesssiopplier selection. The most
used individual approaches were 'data envelopmealyais' (DEA),
'mathematical programming' and the 'analytic hiehgrprocess' (AHP). They
also encountered several approaches that combewthiques, the main one
being integrated AHP approaches.

Mietinnen (2009) shows there are at least seveiesies, forty journals and more
than thirty conferences in 2009 alone on the arfemuwltiple criteria decision
making. This leads to the conclusion that the krexdigle on MCE techniques is
abundant and well-developed, but apparently, gitrennumber of research
conferences on the subject, there are still mamgstjons which need further
investigation.

2.2 The context of the EMAT award mechanism

This section presents the answer to the seconddrackd question “what is the
context of the EMAT award mechanism?” by describihg procurement
procedures it plays a role in, along with the r@etvprocurement regulation.

The EMAT award mechanism plays a role in the awahhdse. The award phase
plays a role in several procurement procedures.

Pijnacker Hordijk et al. (2004) define procuremestthe act of purchasing goods
or services from an outside body by the governnwith a specified contract and
a specified award procedure. In this definitione hovernment comprises
traditional state authorities (state and regionbhfdies governed by public law
and associations of these first two bodies.

So in contrast with associated concepts as acdgamsibuying or purchasing (see
appendix F.1), procurement is always ‘public’. Basm the problem statement,
this thesis defines procurement as “the regulatatch and selection process on
the supplier market that a public client undertakesrder to fulfil its
construction need”.
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2.2.1 European procurement regulation

At this moment, the context of the procurement maberes is formed by

Directive 2004/18/EC (European Parliament 2004 )cti®a 2.2.2 describes
several procurement procedures. In some of thosequtures, the award phase is
preceded by a selection phase, see section 2.218n®the selection phase
several suppliers are selected (which needs a foausupplier properties), while
during the award phase tenders are selected, wigells a focus on properties of
the proposal. The Directive is the result of thefictation of several loose
guidelines on the area of works, supplies and s&winto one guideline. Table 3
provides the details of this development.

Table 3 The operative European Directives

Old European Directives The operative European Directives

Directive 93/37/EECof 14 June 1993
concerning the coordination of procedures
for the award of public works contracts
(i.e. construction of infrastructure, bridges
schools, service buildings, etc.)
Directive 93/36/EEMf 14 June 1993 “Classical sector”"Directive 2004/18/EC
coordinating procedures for the award of | of the European Parliament and of the
public supply contracts (i.e. supply of Council of 31 March 2004 on the

vehicles, hard- en software, radar coordination of procedures for the award of
installations, medical equipment, etc.) public works contracts, public supply
Directive 92/50/EECof 18 June 1992 contracts and public service contracts

relating to the coordination of procedures
for the award of public service contracts
(i.e. financial, courses and training,
insurance, advertisement, communication,
transportation, etc.)

“Utilities sector”: Directive 2004/17/ECof

Directive 93/38/EECof 14 June 1993 the European Parliament and of the
coordinating the procurement proceduresCouncil of 31 March 2004 coordinating the
of entities operating in the water, energy, procurement procedures of entities
transport and telecommunications sectorsoperating in the water, energy, transport
and postal services sectors

There is a distinction between a “classical sectmtl a “utilities sector”,
because for the latter, a less strict market retgauhaapplies.

The Directive consists of 51 considerations, 84ctgs and 12 annexes. Appendix
D presents the structure of the articles. Sectichfdescribes how the Directive
is implemented in the Dutch regulation.

On the internet, a lot of information concerningpurement regulation can be
found. The following portals have been identifiesl@mplete and authoritative:
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http://eur-lex.europa.eu/en/index.htmww.aanbestedingskalender,nl
http://www.ovia.nl/andwww.pianoo.nl Around 2006 the OVIA portal was
changed into the PIANOo portal.

2.2.2 Procurement procedures

Articles 28-34 of the Directive define the procuremh procedures. In article 28,
the Directive states that contracting authoritibalsapply their national
procedures, adjusted for the purposes of the DivectThey shall award their
public contracts by applying th@penor restricted procedureOnly in specific
cases and circumstances, contracting authoritieg apaly acompetitive
dialogue a negotiated procedurer other procedures

The open procedure

As stated in article 28 of the Directive, membeates have to apply their own
national implementation of the open procedure. Tihgilementation has to align
with the purpose of the Directive. The Dutch impkmtation (VROM 2005)
describes the open procedure as follows (translatetishortened):

Article 2.1 ARW 2005: The open procurement proced(iiopenbare procedure”
in Dutch) is a procurement that is made known gehefpublicly, and in which

all suppliers are allowed to tender. Before the alwaf the contract, the procurer
can arrange an electronic sale by auction, if pedpecifications for the task are
established.

The description of the open procedure in article 3.the same for the European
and the national procedure, but there are diffeesna the succeeding articles.
The requirements of a European procedure are nmiemsive than the Dutch
procedure, for instance on the area of announdegworks. Section 2.2.5
indicates the threshold values for when the promeet procedure becomes
European.

The restricted procedure

As stated in article 28 of the Directive, membeates have to apply their own
national implementation of the restricted procedurkat implementation has to
align with the purpose of the Directive. The Dutohplementation (VROM 2005)
describes the restricted procedure as follows @lated):

Article 3.1 ARW 2005: The restricted procuremenogpedure (“niet-openbare
procedure” or “procedure met voorafgaande seledtieDutch) is a procurement
that is made public and wherein all suppliers dieveed to request to be invited.
From these requests, the procurer selects andesvhe most suitable suppliers
to tender. Only the selected suppliers are allowetender. The procurer can
limit the number of suppliers that will be invited tender. This number needs to
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be large enough to ensure effective competition m@elds to be at least three (in
the case of a national procedure) or five (in thseof a European procedure),
provided there are enough suitable candidates.i@e@t2.5 describes the
threshold values for when a procurement procedboull be European.

The competitive dialogue

In article 29, the Directive states that the conijned dialogue may be applied in
the case of particularly complex contracts. Curigumnough, the article does not
provide any guideline for establishing the comptgxaf contracts. It does state
that the most economically advantageous tender dwschanism shall be the
sole basis of awarding the contract for the contpedgidialogue procedure. There
are many sources in which the subject of the comipetdialogue is elaborated,
see for instance Papenhuizen (2007).

The negotiated procedure
Article 30 describes the cases justifying use & tlegotiated proceduneith
prior publication of a contract notice, article @dthout

Cases justifying the use of the negotiated procedare summarised as follows:

e Specifications cannot be drawn up with sufficien¢é@sion to permit
open/restricted procedures;

« Research and development projects;

e Overall pricing is not possible due to nature ofrior risks;

« Failure of open/restricted procedures.

See Appendix D for a more detailed overview.

Other procedures

The Directive also distinguishes less mainstreabpcprement forms:

e Article 32: Framework agreements;

e Article 33: Dynamic purchasing systems;

* Article 34: Public works contracts: particular ralen subsidised housing
schemes;

e Title Ill: Rules on public works concessions;

e Title IV: Rules governing design contests.

The Dutch ARW also distinguishes the so-called ¢imhal” procedure, which is

not allowed for European projects. Throughout tHeeBtive, even more specific
situations and their corresponding procedures agationed.
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2.2.3 European regulation on the selection of suppliers

Articles 45-52 of the Directive arrange the seleatphase. The Directive defines
a strict separation between the choice of the pteviand the choice of the
tender. Because of that, we speak of a selecti@s@land an award phase.

For all procedures, suppliers should first be clegtkn theminimum standards
Noncompliance to these standards will provide gmbfor exclusion. Besides
checking on minimum standards, the restricted pdoce, the competitive
dialogue and negotiated procedures make usselgction criteriaas well. The
open procedure does not use selection criteria.

Article 44 states that requirements posed in tHecéeon criteria must be related
and proportionate to the subject matter of the caett Furthermore they need to
be “objective” (transparent), non-discriminatorydaonce they are published,
they cannot be altered anymore. According to PikeadHordijk et al. (2004),
there is a lot of jurisprudence on these topics.

Minimum standards

According to article 45 of the Directive, procuransistexclude providers in case
of:

e Membership of a criminal organisation;

e Bribery;

e Fraudulent behaviour;

e« Money laundering.

Procureranayexclude providers in case of:

e Bankruptcy;

e Conviction for misconduct or professional fault;
* Not having paid taxes etc.;

* False statements.

According to article 46 of the Directive, procuremist also check on the
suitability of suppliers to pursue the professioaativity. Suppliers must give
evidence of their enrolment in one of the professiloor trade registers, provide
a declaration on oath, or provide a certificatedascribed in annexes of the
Directive. In procedures for the award of public\see contracts, insofar as
candidates or tenderers have to possess a pantiautaorisation or to be
members of a particular organisation in order toabé& to perform in their
country of origin the service concerned, the coatireg authority may require
them to prove that they hold such authorisationmm@mbership.
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Selection criteria

Article 47 gives examples of criteria for suppligosprove their economic and
financial standing. Procurers can choose whicha&e criteria they define, as
long as they disclose them in advance, accompawiéd an evaluation
methodology.

Article 48 gives examples of selection criteriathe area of technical and/or
professional ability:

« List of educational/professional qualifications;

« Alist of works carried out over the last 5 years;

« Statement of tools, plant and technical equipmentilable for work;

« Average manpower;

e Statement of technicians and services.

The Directive (article 48.6) limits the extent dfet evidence that suppliers must
provide in order to prove they meet the selectioitecia.

Past performance

Procurers can incorporate the past performancaippliers in their selection
criteria. Past performance can be a statementttieasupplier has properly
completed relevant projects.

2.2.4 Dutch implementation of EU regulation

The Dutch construction procurement regulation isdzhon the European
Directives. As shown in appendix section E.3, whprlovides a historical
overview of regulation developments, this has natays been the case.

For several types of projects a threshold value been established, see section
2.2.5. Contracts with an estimated value lower ttrenthreshold will have to
comply with national procurement regulation. Comrtsawith an estimated value
higher than the threshold will have to comply wiEhropean procurement
regulation.

The Dutch implementation of Directive 2004/18/EQu(Bpean Parliament,
2004b), the Directive for the “classical sector’tie so-called BAO (Staatsblad
2005 408), which stands for “Besluit Aanbestedireggls voor
Overheidsopdrachten” (directive procurement regolafor public contracts). In
the BAO the procedure around EMAT is mentioned iiticke 54.

Compared to the old situation, the BAO has some plments, including:

* More flexibility as a result of new procurement pealures such as the
competitive dialogue and framework agreements;
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* Modernisation; as a result of the introduction bé tpossibility to procure in
an electronic way the procedures can be shortened;

e Simplification; Directives are combined and a simps$ystem for threshold
values is introduced;

e Clarification; the possibilities for including emeinmental- and social criteria
in the procurement procedures have been clarified.

The BAO is the basis for the procurement regulatiobhe document “ARW
2005 - Aanbestedingsreglement Werken 2005” (VRONZ)0

The Dutch implementation of Directive 2004/17/EQu¢Bpean Parliament,
2004a), the Directive for the “utilities sector” ibe so-called BASS (Staatsblad
2005 409), which stands for “Besluit Aanbestedin@greciale Sectoren”
(directive procurement regulation for public cordtain the utilities sector). The
BASS is the basis for the procurement regulationhi@a document “ARN -
Aanbestedingsreglement Nutssectoren 2006” (ProRa0i6).

Readers that are interested in details about thietregulation are redirected to
section 4 of the publication “Aanbestedingsregelseten innovatie bouw
stimuleren” (RRB 2005); it contains some very ilitegive pictures. Even more
considerations can be found in the so-called kelligation “Beter aanbesteden
in de bouw” (RRB 2006a, RRB 2006b)

Market consultation

Market consultation happens before a formal promeet procedure. In order to
comply with procurement regulation it is not alloadveo ask financial information
during the market consultation. That would jeopaedthe open market principle
and the governmental duty to treat all market pesrtas equals.

Papenhuizen (2007) indicates that regulation allpwscurers to have a
“technical dialogue” with suppliers or to ask/getvice from them during the
project specification phase, provided that the piphe of effective competition is
ensured. So although regulation imposes few linotat on the use of a market
consultation, care has to be taken that effectiwmgetition is ensured.

2.2.5 Threshold values

Article 7 of the Directive (European Parliament 200nentions the threshold
values for public contracts. Contracts with an mstied value that is higher than
the threshold will have to comply with European uégion. Contracts below the
threshold have to comply with the national regwatiwhich is less restricted.
The threshold values are updated yearly. The cuarttereshold values are
mentioned in Table 4 and Table 5, in Euros (exahgdVAT).
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Table 4

| | Central Government Decentralised Government

Threshold values public contracts 2008-2009

Works € 5,150,000 € 5,150,000
Services € 133,000 * € 206,000
Supplies € 133,000 € 206,000

* For certain exceptions the threshold value is06,900.

Table 5 Threshold values utilities sectors 2008-200
Works € 5,150,000
Services € 412,000
Supplies € 412,000
2.3 Reasons for applying the EMAT award mechanism

This section presents the answer to the third bemkgd question “why should
the EMAT award mechanism be implemented?” by statime reasons for
applying the EMAT award mechanism. The EMAT awardcmanism is essential
in the application of integrated contracting; akang implementation of the
EMAT award mechanism is a major hurdle for the iempkntation of integrated
contracting. But why would one want to implementeigrated contracting?
Reasons for implementing it are described in secfld.6. Before that, section
2.3.5 describes the concept of integrated contngcéind in contrast, section 2.3.4
presents the characteristics of the so-called tragal procurement. In order to
correctly describe these two main procurement pdfhies, first some basic
characteristics of the construction industry aregemted in sections 2.3.1, 2.3.2
and 2.3.3.

2.3.1 Description of the construction industry

A short overview of Dutch construction industry c@ found in Appendix D.
The appendix highlights financial figures, typesobients and a historical
overview of developments in procurement regulation.

The typology of Botter (Boer & Krabbendam 1993) Mdk used to describe the
construction industry. The typology provides a fleamork to position the
construction industry and describe characteristicd peculiarities in regard with
other industries. Or, to be more precise, it giaasidea of the position of
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different types of players in the construction isthy supply chain. The typology
of Botter is based on the work of Mintzberg, WooddjaHarvey and Hill. A
translated and slightly adapted version of the tggy is shown in Table 6.

The horizontal dimension of Table 6 indicates thiember of times a product is
reproduced. The “construction industry” as a whodéanot be placed in one cell
of this typology, because the construction industcyually consists of several
disciplines.

The discipline most relevant for this thesis isttbdthe main contractors. Their
products typically reside at column 4, since thenber of produced units is
almost always one for the utility and civil sectdote that although their end-
products are almost always unique, the main layspabmponents and sub
products are not.

Table 6 Botter's typology of industrial enterpris@®oer & Krabbendam 1993)
e 0 o
al allo alrge a
ple 1. Mass/stream | 2. Long-lasting | 3. Average 4. Small series
o production fabrication sized serial and one piece
series production production
1. Materials 11: Chemicals, | 12: Drinks, 13: Microchips, | 14: Sample
3 Metals, Beer, Meat Vitamins products
Paper, Glass
2. Simple 21: Rolled 22: Metal parts,| 23: Small 24: Special
products products Synthetic turnover from orders,
materials assortment Prototypes
3. Assembled 31: Cars 32: Engines, 33: Furniture, 34: Special tools
products TV's cables
. 4. Installations | 41: - 42: Airplanes 43: Office 44:
2l computer Telecommuni-
systems cation systems

Suppliers of installations and complex componeike Integrated floor systems
can be positioned in the columns two or three, sitliey have larger production
series. Using that argument, the main part of thaeshing industry also does not
belong in the fourth column.

There are a lot of suppliers in the constructiodustry that belong in the second
column: producers of piles, columns, facades, grefiements etc. Also the first
column is well represented with suppliers of protusuch as screws, nails and
bricks. There are also suppliers of materials saslasphalt, concrete, sand and
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gravel, but these often actually do not fit in tirst column, because all of these
products have a lot of parameters that are custednie project needs, so the
production series are actually quite small. Theg positioned in column two,
three or even one, depending on the number of timesrtain mixture is
required.

The vertical dimension of Table 6 indicates the pbewity of the produced
product, or the degree of assembly of the prodGt¢obally four types of product
complexity are distinguished. These are illustraitedrigure 6. This dimension is
relevant because it is an indication of the logistinvolved in the production
process.

Materials Simple Assembled Installations
products products
Sequential
Diverging (weakly Converging Strong!y
: . converging
diverging)

Figure 6 Product complexity (Boer & Krabbendam 1993

A diverging production process requires a different-out, planning and storage
management than a converging production process.dkear that main
contractors belong in the most right hand side oaiuand that suppliers of
materials such as sand, cement, steel and gravehgen the first column.
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2.3.2 Typical process phases in Dutch construction projec

There are several possibilities for phasing thestarction project development
process. One could for instance use the Britishspitaby the Royal Institute of
British Architects (RIBA) or by the Office of Govement Commerce (OGC
2006). Another authoritative source could be thBIEl, an international
federation of consulting engineers. But, keeping plmoblem situation in mind, it
is wiser to adhere to Dutch phasing systems. Datetihoritative sources are the
CROW, the Dutch centre for regulation and reseadnctivil engineering, the
ONRI, the Dutch association of consulting engine@&NA, an association for
Dutch architects or the SBR, a foundation for coastion research. Their
phasing systems (CROW 1997, ONRI 1998, BNA 2005RS®06) show many
similarities with the international phasing systerite following phasing is
derived from above mentioned phasing systems:

Phase 1. Initiative, orientation;

Phase 2. Research, feasibility study;

Phase 3. Definition, establishing Program of Requirement®nCeptual design;
Phase 4. Preliminary design, tender design;

Phase 5. Detail design;

Phase 6. Works preparation;

Phase 7. Construction + supervision, installation;

Phase 8. Testing;

Phase 9. Operation; use and maintenance;

Phase 10Demoalition or reuse.

This phasing connects with current practices in Bhtch construction industry
and is suitable for describing several possibifitier dividing the construction
project development tasks, with all kinds of orgeation forms and contracts as a
result.

The procurement phase is excluded from this listthe moment of procurement
differs for each task allocation type. The nexttsmt describes these moments of
procurement in more detail.

2.3.3 Contract/Organisation forms

In the construction project development proceserehare many possibilities for
dividing the tasks between procurer and supplidre Thost used and thus most
important task allocation types in the Dutch coaostion industry are (Ridder &
Noppen 2008):

1. Traditional (Bid-Build);

2. Design Team;
3. Design-Build;
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4. Partnering and Alliances;
5. BOT (Build-Operate-Transfer).

These types of task allocations are mentioned omareasing scale of amount of
procured activities. Number 5 could actually bersas a subtype of category
number 4. The properties of these five main tastcation types are described
into more detail by De Ridder & Noppen (2008). Appéex G presents the
considerations that play a role when formulatingracurement strategy.

2.3.4 Traditional procurement

The procurement that takes place under the ‘BidkBuask allocation type with
accompanying organisation and contract forms isvikmas traditional
procurement. The ‘Bid-Build’ task allocation is I$tihe most used type in the
Dutch construction industry. This model has a Idmgtory and there is a lot of
experience with it. Because of that, a lot of fastare highly standardised.

The product specifications are written with the afda standard system, e.g.
RAW (Dutch specification system for the civil sectf the construction
industry) or STABU (Dutch specification system fidre residential and
commercial sectors of the construction industryleTesulting product
description is very detailed.

The contract stipulations are highly standardisedvell. The contractual
obligations (technical and administrative conditsprare derived from the so-
called UAV model (uniform administrative conditiofer the execution of
works). In an international context the use of mfieche FIDIC standard contracts
is common.

The task allocation between procurer and contraig@iso very clear. There is a
strict organisational separation between the desaégr construction phase, and
the relative large involvement of the procurer dwrithe construction stage. The
procurer is responsible for the design and forpghevision of the tender package.
The procurer (or his engineer) supervises the walksng construction (Dorée
2001) The contractor ‘designs’ the method of comstion (works preparation),
makes a planning schedule for the works and exectite works in accordance
with the UAV. This process is depicted in Figure 7.
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Procurer Contractor

[ 1. Orientation |

[ 2. Feasibility |

[ 3. Concept design |

| 4, Preliminary design |
I

[ 5. Detail design |

[ Tender package I—‘—»@ ‘

[
[ 6. Works preparation |

I
[ Supervision (7)  |———»] 7. Construction (8.) |
I

‘ |
I
| 9. Maintenance (10.) I: :
I
I

Procurement

Figure 7 Bid-Build task allocation (CROW 1997)

The award mechanism

As indicated in Figure 7, procurement takes platerahe phase of detail design.
Contract award is usually based on the lowest priogarding based on the
Economically Most Advantageous Tender (EMAT) wouwldt make much sense,
since the design is fully specified and there israom for design optimisations.
However, sometimes the “traditional way of workinig’combined with an
EMAT award mechanism. The room for optimisationerths at the execution
process. For instance a project that could be dalkry traditional on all
accounts still used EMAT as award mechanism. Thgqgot, a bridge renovation
project, took “societal costs” caused by traffimtifance into account (RWS
2001). Another project (RWS 2004b) took into accotlre quality of the work
plan, the level of 'sustainability’ elements in therk plan and the degree of
product- and process innovations in the work planthe latter case, a
specification of how the work plan aspects wereetaknto account was missing.
In both cases, the share of these “optimisatiosstbio low to cause any
distinguishing effects in the final bids.

Advantages of traditional procurement for procurers

(Ridder & Noppen 2008, ARTB 2002, SBR 2006, Griifi& Sidwell 1995)

* The detailed and standard clauses hardly give aagans for discussion;

e The parties clearly know their position, tasks,harities and responsibilities;
« It offers good checking possibilities;

 Low transaction costs as a result of experiencé whe procurement form.
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Disadvantages of traditional procurement for procurers

(Ridder & Noppen 2008, ARTB 2002, SBR 2006, Griffi& Sidwell 1995)

e Detailed product description necessary;

e All requirements need to be checked;

e Less suitable for change;

« As a consequence of the sequential character o&thiities, the strict
separation of design and construction stages caaisglowdown’ effect on
the building process;

* The expertise of the contractor can only be usethenconstruction /
execution stage;

« There is a high chance of additional work as a itegithe inadequate
‘tuning’ of design and construction;

« As aresult of the fierce price competition, in ptiae the quality prescribed
in the Terms of Reference becomes the “upper lifot’suppliers, while the
procurer sees it as a “lower limit”;

e« There is a high chance of cost overruns as a redudtrategic behaviour of
contractors during the tendering phase;

e« The level of collaboration between the contracttigaris low; the method of
tendering causes an adversary culture/contract;

* High chance of unacceptably high costs of additlomark; that can lead to
serious conflicts between the procurer and the reaor;

« Eventually, as a result of the skewed distributadmresponsibilities,
contractors become passive and opportunistic.

2.3.5 Integrated contracting

The term “integrated contracting” is used to indee@rocurements that take place
under all the task allocation types other than ‘Bid-Build’ task allocation. The
term is used to emphasise the difference with tradal procurement. Because
one or more process phases (see section 2.3.Xoateactually combined with

the construction phase, these types of task allonatare also known as
integrated contracts.

The ‘Design-Build’ task allocation type is most repentative for the philosophy
of vertical integration (see section 2.3.6) behintkgrated contracting;
integrated contracting is all about bidding freedfomthe suppliers, because it
enables product differentiation as well as stantaation of supplier production
processes.

In a Design-Build procurement (in the Netherlanad®wn as Design &
Construct), the contractor both designs and butildsworks. The product
specification is less detailed. According to RW®(@{8a) ideally, the design is
specified functionally. That means prescribing guieed behaviour rather than a
required solution. This leaves open the possibifdy several solutions. In
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practice this concept is often used to indicate@prement which has
considerable freedom of design for the supplierjolhhis erroneous, because even
a bolt can be specified functionally. On the othand a very precise requirement
- note the difference between requirement and gfation - can still leave open
many possibilities, for instance the requiremergttthe product must have a
certain colour. Another point of criticism towartspecifying functionally’ is

that it is difficult to implement in the procuremephase, because the check
whether a design proposal complies with the funtaity specified Program of
Requirements is more difficult and not unambigu¢R$VS 2002b), which creates
problems on the area of the legally required eduedtment principle. Specifying
functionally is interwoven with the Systems Enginieg working method; see
(RWS 2005a) and (RWS et al. 2007) for more inforimaton that subject.

The contract stipulations are usually derived frdra UAVgc, the Dutch uniform
administrative conditions for integrated contradiext to that the RVOI (ONRI
1998) and the DNR (BNA 2007), Dutch client-consultaervices agreement
models, are often used.

An essential feature of the Design-Build task a#iion is that, theoretically, the
activities in the design- and construction phase thie responsibility of one
contract party. In most cases a construction corgpant not necessarily always,
since also an architect, engineering firm, instadlas company, project
management bureau or other type of company coWldd tg the responsibility as
main-contractor. The procurer’s involvement will mby concern the definition
of his main requirements. Usually, the procurerlw#quire process safeguarding
measures such as a quality assurance system. Thacetraditional form of
supervision during the construction phase fromgtde of the procurer, although
the contractor shall allow him a general authoiisatfor inspection, to ensure
contract compliance. As indicated in Figure 8, pnament takes place after the
concept design phase. To summarise, the involveraktiie procurer in the total
building process is much less. In the mean white, ¢ontractor becomes much
more involved, and sooner, in the whole processider & Noppen 2008).
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Employer Contractor

[ 1. Orientation |

[ 2. Feasibility |

Procurement

| 3. Concept design Design proposal

——
[ 4 Prehmmary design }—@‘

5. Deta|I design |

Acceptance and inspection [«———— 6. Works fjreparation |
I
I
I
I

l«————] 7. Construction (8.) |
I | I
| 9. Maintenance (10.) |<—%—| 9. Maintenance |

Figure 8 Design-Build task allocation (CROW 1997)

The award mechanism

From an equal treatment point of view, award cahbmwmbased on the lowest
price. Because the design is not fixed into deyatil, prices cannot be compared,
because the offered products are not the same. Mkans that award can only be
based on EMAT. However, this is not entirely trlie.the case of functionally
specified contracts, it is possible that the perfance of bids is fixed. In that
case there is some design freedom for supplierslewbwest price selection is
still possible.

Advantages of integrated contracting for the procuer

(Ridder & Noppen 2008, ARTB 2002, SBR 2006, Griifi& Sidwell 1995)

* Fewer possibilities for suppliers to compare bids anake price-agreements;

e Clarity; having a better view of the (financial) gsibilities. One would
expect that the cost estimation of an integrategpsier is more accurate than
the one drafted by the design department. That apgaies for the time
estimates;

- Better bids as a result of mobilising supplier kiedige/creativity and
rewarding solutions that would not have been pdssifb the traditional
situation;

 The procurer has to deal with only one party, whicakes the relationships
much simpler between the parties involved in desigd construction;

« There will be fewer discussions about responsiteisitand liabilities. The
design partner cannot say any more that constrnagsdadly done, and the
construction partner cannot say any more that #sgh is poor;
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« Execution of the works is improved. This is ofteefitied as the introduction
of specific construction knowledge into the desigocess. This
improvement in construction appears as follows:

o Design and works preparation are fully defined bg tonstruction
process/production system, which means that:
= Time is gained;
= Less delays are encountered;
= Better priorities are put forward;
= More adequate planning is done;
= People understand better in which stage of thedbnig process they
are.
o Design is aimed at efficient methods of construatizvhich means that:
= A minimum number of components and elements is ined,
enabling faster assembly;
= Materials are easier to come by as they are sedefctan a range of
readily available types;
= Connections are designed to be simpler to construct
e Standardisation can be pursued so that:
0 The assembly learning curve can be utilised;
o Discounts are received by buying in larger quaasti
o Itis rewarding to establish cooperation relatioipshin the supply-chain;
o Procurement and materials management generallyriplgied.

« During the design phase, the use of modular comptsand elements is
optimised towards production, transport and assgmekds;

* The designs take the construction conditions oe Bito account in a better
way;

e Unnecessary complexity is avoided;

e Construction time can be shortened considerabthéffinal stages of design
overlap with the early stages of construction;

e Consultancy costs can be reduced.

Disadvantages of integrated contracting for the prourer

(Ridder & Noppen 2008, ARTB 2002, SBR 2006, Griffi& Sidwell 1995)

* Not everything is specified in advance, so you htvdave the ability to deal
with the resulting uncertainty;

« The number of companies capable of working in tbe/nway is not that
large. It implies that the number of competing camjes is also not as large
as in the traditional construction industry. Thanchave price consequences;

e« The procurer is, already in an early stage, leghbund to adhere to
contractual conditions (including financial regutats). This is in
contradiction with the desire, in the early stagés project, to have a
certain freedom of action because a number of aspstdl are vague in
nature;
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A possibility of higher prices as a result of rigkicing by the suppliers;
Increased transaction costs in the case of desigh reimbursement;
Traditionally, contractors do not have a designattitude. Fears are that this
will result in bids that are aesthetically less apfing;

For some civil engineering projects, it is quitdfatiult to find solutions that
are better than the solutions that are found intthditional situation;
Sometimes, both the contractor and the procuretinae working in the
traditional way, because they think the new contifacm on it self will solve
all their problems. The procurer tends to negléet tact that costs (that were
estimated by the design department) will probali$gr The construction
partner only looks at the budget and follows a negjiof spending money on
items perceived to be ‘right’. This will go on qaismoothly until the end of
the construction stage is almost reached, wereyénaty is suddenly
disappointed and in search of someone to blame.idsly, both parties will
have to change their working methods in order tbvaty pursue the
advantages of the new contract form.

Advantages of integrated contracting for the supplkr
(Ridder & Noppen 2008, ARTB 2002, SBR 2006, Griffi& Sidwell 1995)

Possibility for introducing (and being rewarded Yfepecific capabilities;
Clarity, not being confronted with a for and badkanging demand, because
the earlier involvement created more clarity abthe possibilities;
Possibility of compensation for design costs;

Possibility to distinguish yourself from your contjiers by conceiving new
solutions;

Procurer is less rigid;

Accepting a Design-Build contract could be a hadpcharacterise oneself for
a strategic market position, because the numbeaoafpanies that are
competent in this field is restricted,;

Possibility for increasing your technical ability teal with problem solving;
Typically, the profit margin on design activities higher than the profit
margin on construction activities. By integratingtbh activities the
construction entrepreneur could considerably inseehis profit margin;
Theoretically, the confusion about design- and ¢orgion responsibilities is
reduced because there are only two players (procsupplier) instead of
three (procurer, consultant/engineer and contrgctor

Disadvantages of integrated contracting for the suplier
(Ridder & Noppen 2008, ARTB 2002, SBR 2006, Griffi& Sidwell 1995)

The effect of becoming responsible for the (esti@ddtcost is underestimated
by some suppliers/contractors. The traditional ‘od/, claim high’

behaviour does not work anymore. It takes time befeverybody in the
entire organisation realises that and acts accatglin
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* It takes more effort and competences to empathiise the procurer position
and to act accordingly. It takes more anticipatskills and a pro-active
attitude;

* Increased risk as a result of increased designomsipility;

e Increased acquisition costs, even in the case sigthecost compensation,
since that almost never covers the entire costhdalgh it could be seen as a
challenge to streamline tendering processes).

2.3.6 Why integrated contracting?

The premise behind the idea of integrated contracts that currently many
problems arise in the construction industry becaafsthe fragmentation of the
supply chain. How that fragmentation leads to perfance-, quality- and many
other problems is described in the renowned Egaone(DTI 1998), as
illustrated by the following quote of paragraphsh8ugh 10:

We recognise that the fragmentation of the UK congion

industry inhibits performance improvement. One &f tmost
striking things about the industry is the numbercompanies that
exist — there are some 163,000 construction comgmtiisted on
the Department of the Environment, Transport and fegions’
(DETR) statistical register, most employing fewdran eight
people. We regard this level of fragmentation innswuction

both as a strength and a weakness:

« On the positive side, it is likely that it hasopided flexibility to
deal with highly variable workloads. Economic cyxléhave
affected the industry seriously over past decaded have meant
that it has been forced to concentrate more on malvthan on
investing for the future;

* On the negative side, the extensive use of subaoting has
brought contractual relationships to the fore andepented the
continuity of teams that is essential to efficiamrking.

It was the consequences of fragmentation which Bichael
Latham principally examined in his landmark repgublished in
1994. The Task Force recognises that we are bugdin the firm
foundations which Sir Michael laid. We welcome thwgpact that
his report has had on the industry and the develepts arising
from it, including the establishment of the Constian Industry
Board and the recent legislation on adjudication darfair
payment. Together with the Government's currenttidtive
"Combating Cowboy Builders", this will help to refo the way
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the industry does business and to counter the gfinomgrained
adversarial culture.

Paragraph 72 describes how this relates to integrabntracting:

The Task Force's view is that those companies wfitd right
culture deserve to thrive. Cut-throat price compieti and
inadequate profitability benefit no-one. For theksaof the long-
term health of the industry and its clients we wislsee a culture
of radical and sustained improvement in performamreabled in
UK construction.

The situation in the Netherlands was generallygame as in the UK, so the
developments in the UK were adopted in the Nethat$ta An interdepartmental
working group for the implementation of integrateantracting (EZ et al. 1998)
stated that logistics and information streams ccagdmproved if main
contractors would establish strategic cooperati@ationships with suppliers.

Drawbacks of competition solely based on price

EZ et al. (1998) identified the sole use of the ésvprice award mechanism by
procurers as a major obstacle for contractors tnoige their production
processes.

Please note the term “cut-throat price competitiomthe Egan quote. In
literature it can also be encountered as detrimepriae competition or
destructive competition (Dorée 2005). The onlineremics dictionary of
Britannica (www.britannica.comdefines destructive competition as competition
that forces several producers out of the markestRetive competition usually
occurs when there are so many producers of a prottha¢ prices are driven down
to the point where no one makes a profit. It cagspadiappen if a single producer
is significantly wealthier than other producers arah afford to cut prices
drastically until the other producers are driveri oibusiness. Usually, price
competition is perceived as normal and even neacgssa a free market
economy, a surplus in capacity will inevitably rétsim bankruptcies. That is
detrimental for the concerned companies, but logkah a higher level, it is
nothing to worry about.

However, in the construction industry, it can beegtioned whether the “forced”
price competition is still economical. It would ealthy if overcapacity is
removed, but it is not certain whether there isoarrcapacity. Reducing the
production capacity could lead to increasing priaesa result of monopolistic or
oligopolistic behaviour by the survivors. Dorée (20 2005) questioned the
effects of too much price based competition. Heuaigthat the focus on price
competition rules out the suppliers to differen¢éiahemselves as well as their
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product. Product differentiation is a normal reaatifor producers in a highly
competitive environment and it is major driving éerfor innovations Katz &
Rosen (1998). However, the price focus leaves thgpBers with no other choice
than to battle each other. This creates an enviemnn which sustainable
business behaviour is not empowered. Offering quas not empowered,
because that is too expensive. In such a situdtissooner rule than exception
that it is the most opportunistic and untrustworgupplier that gets the contract.
In practice, this has several negative effects:

« Extra quality control is needed;

 Atmosphere of distrust, negativism and suspicion;

« Proactive attitude of suppliers is suffocated;

* Any room for interpretation differences is miss-dge the maximum;

e Suppliers feel that unethical business methodgwstfied, because they are
not being treated fair as well;

« Increase in legal fees.

Katz & Rosen (1998:514-517) described several fexctoith affecting the
occurrence of collusion. One of these factors lack of differentiation
possibilities. In such a scenario, the contracoeside to compete with their
main client instead of competing with each other,résorting to making price
agreements, blocking competitors and dividing therket.

The level of client involvement in the constructionndustry

The key element of the plea for restructuring tlh@struction industry (Ridder et
al. 2002, Dorée 2005, ARtB 2002, EZ et al. 1998)hiat, in order to become
more competitive, productive, innovative and co§eetive, the contractual
distinction between the design- and constructioagghshould be eliminated. If
the design and construction activities would fallder one responsibility and
under one organisation, the barriers for integrgfimoduction knowledge into the
designs would be removed. It would also make itgiole to use standardised or
recycled components, production teams and processeépatented solutions. All
of that would result in more feasible, more reatistnore predictable (in the
terms of costs, quality and delivery time), moréakle and more innovative
products.

This change implies a lower customer involvementhie production process. The
model of the primary process of firms of Boer & Kikendam (1993:63) can be
used to indicate the difference between the “triadial” situation and the desired
situation in the construction industry. Figure Qids a translated and slightly
adapted version of the model.
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Trend: fewer control effort Client, more responsibility Suppliers

Responsibility Supplier Control effort Client

Early Late  gtage in the
"~ production process

CODP 1 CODP 2 CODP 3 i CODP 4 ;
; Program of Product Production Production Execution;
i!‘:’: Specifying requirements Designing [-» design process plan = product [Pl
design assembly

Client Order
Legend: Process Result Decoupling
Point

Figure 9 Client-Order Decoupling Points (Boer & Kshendam 1993)

The model distinguishes several activities in thegess of transforming the
client needs into a product. For some productsciiEnt wants to be involved in
specifying the product and for other products thert does not want to be
involved at all and just purchases what is offerledorder to indicate this
difference, several “Client-Order Decoupling Poin(€ODP) have been
identified, also see Figure 9:

CODP1 corresponds with a consumer walking in thgesmarket and buying
a product of the shelf;

At CODP2 the client has a program of requiremehts suppliers use in
order to formulate a product proposal. The cliemll select the best product
proposal, but there is a possibility that the ctiell have to change the
requirements if it is not possible to deliver a guat that exactly matches the
requirements;

CODP3 corresponds with a situation in which thertihas got a detailed
product description, for which he tries to find @itable party to make that
design;

At CODP4 the client tells producers not only whatmake, but also how to
make it. In that case the customer knows the prinpabcess of the producer
better than the producer himself.
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Traditionally, in the Dutch construction industryet decoupling point is at
CODP3. The idea of integrated contracting is to mmtlve decoupling point to
CODP2. Porter (1980) called this move vertical graion. Another term
commonly used is supply chain integration, althouglorder to speak of supply
chain integration, other aspects need to be integras well. As elaborated in
section 2.3.3 the CODP shift implies changes intdsk allocation between
procurers and contractors, with changing organégetiand contracts as a result.
Veen et al. (2006:22) point out that taking a pttdaz attitude could be
successful for suppliers. Besides stimulating caators to become more
‘mature’ and responsible, the earlier CODP coulgbatontribute to “leaner”
procurement authorities in the Dutch constructindustry.

Development of the construction industry; from demad driven to supply
driven

Vrijhoef & De Ridder (2007) argued that in orderliecome a ‘normal’ economic
sector, the construction industry should be tranmsfed from demand driven to
supply driven.

Capacity market; Process market; Product service market
Traditional DB(FMO)
Increased
Supplier specific Contract level of
Level of Level of product families level standar-

Contract
level

b

standardisation standardisation

(subsystems) l disation

Contract
level

Elements, components Subsystems
Top-down client . Buttom-up supply
specific solution "~ driven solution

= pre-contractual tendering work

Figure 10 Transition of the construction industiyr{jhoef & Ridder 2007)

As explained in Figure 10, the role and the infloerof public procurers on the
supply chain of the construction industry shouldrbduced. Ideally there would
be integrated suppliers with a proactive approatth who take responsibility for
the product they deliver.

Motives of procurers for applying integrated contracting

Several motives of procurers for applying integoat®ntracting and the related
EMAT award mechanism can be distinguished. Thestvwas are based on the
bibliography as well as on ‘off the record’ convati®ons with industry
professionals during interviews, workshops and ekpeetings. Because this
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information contains confidential elements, it iepented in a less traceable
form. The motives for procurers for applying intaggd contracting or EMAT are
grouped into several categories:

Dogmatic reasons

e Itis the policy;

e The boss says | have to do it;
e They say it is good,;

« Follow the fashion/hype;

* New, thus better.

Relevant reasons

« Seeing chances for improvement, probably as a tefudxperience with
missed chances due to lowest price competition;

« Wanting to empower another type of competition bipwing differentiation;

e Having a need for stimulating innovation;

« Acknowledging that the supplier market is probabigre knowledgeable on
a certain aspect than yourself;

« Wanting to mobilise creativity (in the positive senof that word) and
potential of the production systems of suppliers;

« Making a distinction in requirements; not wantirgggay ‘top dollar’ for
things that are not that important;

* Transfer responsibility for the construction phaseahe relevant party.

Strategic reasons

e Discourage suppliers to make price agreements;

« Enable learning in own organisation;

« Enable learning in supplier market;

« Wanting to reward suppliers that deliver superierformance;

* Bypassing ‘traditional’ regulation regarding toaist requirements that
would exclude a too large portion of the market.offrer naming for the
portion of the market that is reached is the lewveinarket penetration.

Opportunistic reasons
« Acquire subsidy.

Illegal reasons
« Misuse subjective criteria in order to obscure thet that you try to favour
certain (befriended) parties (violation of integriprocurement regulation).

It can be stated that procurers should only impletrietegrated contracting or
EMAT for the relevant and strategic reasons. Daitnipr other reasons leads to
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ill-inspired implementations, that could form a bar for successful
implementations in the future.

Collusion in the Dutch construction industry and the parliamentary enquiry
As described in section 2.2.4 and appendix secE@) as a result of the
effectuation of the European procurement directjitee common practice of
contractors to make price agreements “suddenly’abexillegal in the early
nineties. However, generally speaking, the conwestontinued their old
practices. The publication of evidence (Bos 200fly@lusion and bribing of
procurement officials in the Dutch construction ursdry, especially in the sector
of public works, caused great public outrage. Aliganentary enquiry committee
concluded that radical measures were needed toeptesimilar cases and to
develop the construction industry into a healthimgre responsible sector. As a
result, the transformation institutes PSIB (“Procem Systeeminnovatie in de
Bouw”, organisation for creating process and systenovation in the Dutch
construction industry) and RRB (“RegieRaad Bouwduacil for coordinating
renewal initiatives in the Dutch construction inthy3 were installed and
contractors that had made illegal price agreemamte persecuted. After the
parliamentary enquiry, the attention for integrégd accountability increased.

2.4  Barriers for applying the EMAT award mechanism

This section presents the answer to the fourth gemknd question “why is the
current application of EMAT problematic?” That ismke by listing and
structuring the reasons for problematic applicatodrthe EMAT award
mechanism.

Despite the understanding of the advantages ofjmatted contracting (RWS
2002a) and all the good intentions surroundingR¥MS 2004a), it turns out it is
not applied as often as wanted and when it is dpneblems are encountered
(RWS 2004b). The EMAT award mechanism turns oubbéoone of the major
hurdles, because it is perceived as more complictian the traditional lowest
price award mechanism.

Boer (1998:15) mentions fear of time consuming ctiogied processes and the
administrative burden as possible explanationstfi@r problems government
organisations have with implementing the EC-proaedu

The publication “Aanbestedingsregels moeten innmvabuw stimuleren”
(Procurement regulation should empower innovatiomhie construction industry)
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(RRB 2005) clearly states that the EMAT award medblm should be applied
more often, but that there are practical barrigranslated quote):

The council thinks the EMAT award mechanism shdddused
more often, so that qualitative aspects are rewarads well. It
offers more room for innovation and for an optintplality/price
ratio. Because of the need for transparency anda¢dreatment,
regulation seems to favour the lowest price awardchanism:
for procurers it is the simplest way to account selé towards
other political institutions and towards the judg8ecause of
jurisprudence, the demands regarding the EMAT prement
procedure are fairly high.

Both in the (Dutch) regulation as well as in the liptes,
possibilities for stimulating awarding based on EMAeed to be
found. It could be a possibility to give indepentievisors a
certain role in the procedure, so the accountalyiliproblem
becomes easier to handle for contracting public hauities. It
could also be conceivable that in regulation orthe policies for
certain case a clear preference for this form ofaading is
pronounced.

In the era after uncovering the collusion in thet@uconstruction industry, it is
understandable that procurers take as many premaufis possible to prevent
being accused of nepotism. Integrity and legitimatestifiable, accountable ways
of spending tax-payers money have priority (Pol &a%thof 2005:81). From that
point of view the EMAT award mechanism can appesslattractive than the
lowest price award mechanism. Because of the useark or less “subjective”
award criteria, like aesthetics, there have beenawrs that EMAT could be
misused to give projects to befriended suppliersd Adrobably, it has happened
in some cases, although that will remain hard tover Favouring certain parties
on false arguments remains forbidden. Althougtsivéry hard to favour parties
with a correctly formulated EMAT mechanism, givdretrumours, it is
understandable why some procurers think that u&RAT is too risky.

There are several explanations for the lacking enpéntation of the EMAT
award mechanism. As a result of interviews (PSIB&® RWS 2002),
conversations and work experience, several explanatfor the reluctance to
apply integrated contracting and EMAT have becomppaaent. Sunding’s four
categories of barriers for organisational changen@ng & Ekholm 2007), see
Table 7, will be used to group the explanations.
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Table 7 Four categories of barriers for organisatiel change (Sunding &

Ekholm 2007)

Do not understand Consciousness
Do not want Motivation
Do not dare Fear
Cannot Ability, means
2.4.1 Barriers from the category “do not understand”

Procurers

Sometimes, both the contractor and the procuretinaa working in the
traditional way, because they think the new contfacm on it self will solve
all their problems. Obviously, both parties will\eato change their working
methods in order to actively pursue the advantagfabe new way of
working;

Confusion about the background of integrated caoattnay;

The available information about the EMAT award magism is unclear.

Suppliers

Sometimes, both the contractor and the procuretinae working in the
traditional way, because they think the new contifacm on it own will

solve all their problems. Obviously, both partieglwave to change their
working methods in order to actively pursue the abages of the new way
of working;

The effect of becoming responsible for the (esti@ddtcost is underestimated
by some suppliers/contractors. The traditional ‘od/, claim high’

behaviour does not work anymore. It takes time befeverybody in the
entire organisation realises that and acts accagtglin

2.4.2 Barriers from the category “do not want”
Procurers
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Resistance to change;

Being satisfied with lowest price selection;

Time pressure;

The number of companies capable of working in tbevnway is not that

large. It implies that the number of competing camjes is also not as large
as in the traditional construction industry. Thanchave price consequences;
A possibility of higher prices as a result of rigkicing by the suppliers;
Increased transaction costs in the case of desigh reimbursement;



Why ask the market to design something, when yaubatter able to do it
yourself?;

Maybe some more obscure reasons like existing ‘mafeunderstanding’
between suppliers and procurers;

Non-stimulating reward mechanisms;

Conservativeness of legal advisors that want tseetheir old knowledge;
The project situation is not suitable for integmhintracting, for instance
when the project complexity is low and the procuegactly knows the
market possibilities;

Organisation aspects; the people responsible faingeup the new system do
not get enough funding, support and/or clarity loé bther parties involved;
Politics; tenders are sometimes part of a biggéeste wherein other/larger
interests play a role than only the constructiofpeebat hand, that can have a
major impact on the entire process;

Sabotage; new ways of working often imply changéhe social structure
and balance of power. This can be a reason for epgas to thwart the
intended change.

Suppliers

Resistance to change;

Increased acquisition costs, even in the case sifgthecost compensation,
since it almost never covers the entire costs (lth it could be seen as a
challenge to streamline tendering processes).

2.4.3 Barriers from the category “do not dare”
Procurers

Examples of ‘failed’ integrated contracts lead tdra hesitation; fear for
juridical procedures and the resulting delays;

Not everything is specified in advance, so you htwvéave the ability to deal
with the resulting uncertainty about the projectanme;

Traditionally, contractors do not have a designattjtude. Fears are that this
will result in bids that are aesthetically and ftiooally less appealing;

They do not trust the information for formulatindAT award mechanisms;
They have heard stories about integrated contrgetsg wrong, or have
experienced it themselves;

Risk avoiding attitude;

Fear for poor accountability;

Conservativeness of legal advisors;

Unfamiliarity; they feel they do not have enoughokriedge about the “ins
and outs” of the new way of procuring in order t® &ble to make a rational
choice.
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Suppliers
e Increased risk as a result of increased designomsipility.

2.4.4 Barriers from the category “cannot”

Procurers

« When too much is arranged in earlier phases. Oftie@ procurer is, already
in an early stage, legally bound to adhere to castual conditions (including
financial regulations). This is in contradictiontiithe desire, in the early
stages of a project, to have a certain freedomctiba because a number of
aspects still are vague in nature;

e EXxisting organisational barriers; for instance tdeparation between
construction- and maintenance budgets does not emapintegrated
thinking;

e The procedures for obtaining permits are not refdythe new situation;

* The tools, the criteria and the reasons are nar¢le.g. the boss has said it
must be done, but not how;

e They have insufficient information and experienegarding implementing
the award mechanism;

e The difficulty of translating quality/value aspedtdo monetary terms in a
legally acceptable and practical way;

« The information that is needed to make informedisiens about formulating
EMAT award mechanisms is missing.

Suppliers

« For some civil engineering projects, it is quitdfaiult to find solutions that
are better than the solutions that are found intthditional situation;

* It takes more effort and competences to empathiise the procurer position
and to act accordingly. It takes more anticipatskills and a pro-active
attitude;

e The procedures for obtaining permits are not retdydesign and build
contracts;

e« The production processes are not ready yet to dehivhat has been
promised.

Each mentioned barrier could be an entrance faudysinto the improvement of
the application of integrated contracting and tiAT award mechanism. This
thesis will continue with the obstacles from thaegory “cannot”.

Obstacles from the category “do not understand” barsolved by explaining the
background of integrated contracting and EMAT te geople involved. Barriers
from the category “do not want” can be taken awgyebsuring that, before a
project starts, the right conditions are preserdrrirs from the category “do not
dare” are harder to take away because the peoptEvad will have to gain
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positive experiences with integrated contracting &MAT to overcome their
fears.

Main obstacle from the “cannot” category appear®¢cthe lack of information
for procurers to formulate EMAT award mechanismsitegally acceptable and
practical way. Because there is a lot of knowledfeut Multi Criteria
Evaluation (MCE), as shown in section 2.1.3, it denconcluded that the
difficulty of translating quality aspects in monegaerms is one of the major
difficulties procurers are facing.
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3 A model for presenting EMAT
award mechanisms

A cynic is a man who knows the price of everythang the value
of nothing - Oscar Wilde, Irish dramatist, novel&tpoet (1854 -
1900)

Section 3. A model for presenting

Section 2. Problem inquiry (BQ 1-4) EMAT award mechanisms (BQ 5)

Section 4. Constrains on EMAT Section 5. EMAT award mechanisms
award mechanisms (KQ 1) applied in practice (KQ 2, KQ 3)

v

Section 6. Suitable EMAT
configuration options (KQ 4, MQ)

A

Section 7. Conclusions &
Recommendations

This section presents the answer to the fifth backgd question “how can the
EMAT award mechanism be modelled?” by presenting\hlue price model.
Before the fundamentals of the value price model @dgscribed in section 3.2,
section 3.1 gives an elaborate description of theecept of value. The procurers
concern is elaborated into more detail in sectioh8here the procurement space
is introduced. There are several strategies foaiolihg the bid with the best
value price ratio from the market. These are ddsatiin section 3.5, but before
that, two main value-price systems are distinguishresection 3.4. Section 3.6
describes how the model is used to determine tmeept of bidding freedom and
section 3.7 describes the procedures for presentiagesults of the identified
EMAT main types two-dimensionally.
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3.1 Definition of the concept of value

Using the EMAT award mechanism is also referreédsovalue based
procurement’ or ‘awarding on the basis of valuai.drder to model the EMAT
award mechanism, a value-price model will be introeld. This implies that the
two main dimensions that need to be determinedvatee and price. The price of
a bid is hereby defined dhe amount of money a supplier wants to receivetlier
performance he or she promises in the.bithe concept of value is less
straightforward to define. This section evaluateseyal definitions of value in
order to formulate an unambiguous definition (Dielec 2005, Dreschler et al.
2005).

3.1.1 Literature investigation of value definitions

The value engineering definition

According to Kelly et al. (2004:17) value is “a nseae expressed in currency,
effort or exchange or on a comparative scale whiftects the desire to obtain or
retain an item, service or ideal”. They also stdtat in other literature the
relationship of value to function and cost is reggeted by the following
expression:

_ Function
Cos

Value

Also the international norm on value management N 00a) uses this
definition. Kelly et al. (2004:17) define ‘functidmas “a characteristic activity or
action for which a thing is specifically fitted aised or for which something
exists. Therefore something can be termed ‘funalbwhen it is designed
primarily in accordance with the requirements oé uather than primarily in
accordance with fashion, taste or even rules oulagns. Value engineers
distinguish between a basic function and a seconfianction. A basic function
is defined as the performance characteristics thadt be attained by the
technical solution chosen. Secondary functionstheeperformance
characteristics of the technical solution chosemeotthan the required basic
function.”

According to this definition, value is a ratio, which the dimension is dependent
on the unit of function. The ratio resembles efficty or productivity. The
outcome of decisions using this definition depepndsthe way functionality is
measured.

Definition used in economics

Several definitions of value can be found in themamic literature. A general
definition of value is “the amount (of money or gi®or services) that is
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considered to be a fair equivalent for somethinggél(Dobson & Palfreman
1999:34). This is also called ‘willingness to pgfRuijgrok et al. 2004). In
neoclassical economics, the willingness to paydgroduct differs for different
customers; they value the product differently. @Gustomer may derive more
utility from a product (or has more to spend) tleother, so the value of objects
is subjective. If the ‘willingness to pay’ for ddfent people is combined with the
theoretical number of products that will be soldjemand curve as shown in
Figure 11 can be plotted, assuming the higher tHengness to pay, the sooner a
customer buys a product. In the same way the ‘miummsupply price’ for several
suppliers is combined into the supply curve. Thealassical theory states that in
an open and competitive market, an equilibrium pgi®.,P:) will be reached at
which society’s profit is maximised.

Price
A Supply
curve
Consumer
surplus
P.
Demand
PI’OduCCl‘/ curve
surplus
P Quantity
Q.
Figure 11 Market equilibrium & related principle®pbson & Palfreman
1999:34)

In neoclassical economics, the value of an objectervice is defined by the
price it would bring in an open and competitive ket This equilibrium value is
referred to as market value. Consumers who wouldvibeng to pay more than
the market value experience a benefit. This differein value is called the
‘consumer surplus’. Producers who would be willitogsell for less than the
market value also experience a benefit. This ddfere in value is called the
‘producer surplus’. The total surplus, the sum ohsumer surplus and producer
surplus, is called the net valuation in a markettti#e equilibrium point the
society’s net valuation is maximised. A higher oloaver price would amount to
a lower profit for society.
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Value-Price-Cost model definition
As a framework for analysing transactions in the@stouction industry, De
Ridder et al. (2002) introduced the Value-Price-Co®del (Figure 12).

A A
Benefit for demander
v - Total benefit
demander’s Profit for supplier
value L2 V
price
Integrated supplier’s Integrated
demander costs supplier
_— -—
value flow
cash flow

3
>

Figure 12 The Value-Price-Cost model (Ridder et2002)

The Value-Price-Cost model represents some of ¢kevant parameters in the
transactions between integrated parties in the ttangon industry. It emphasises
that the total benefit should be increased. Thaltbenefit consists of the benefit
for the demander (procurer in the context of thiedis), which is the difference
between value and price, and the profit for thedigy, which is the difference
between price and costs. If the total benefit isipue, the transaction is
beneficial for both parties.

The parameters in this model can be compared t@theiples of neoclassical
economics. Value can be related to the willingnspay for a certain object.
Cost can be related to the minimum amount of moagyoducer is willing to
accept. The price lies somewhere in between vahteast, dividing the total
benefit into a consumer surplus and a producerlsarp

Cost-Benefit Analysis definition

The Cost-Benefit Analysis is described in many s@s; see for instance (EZ et
al. 2000a, EZ et al. 2000b, Wee & Dijst 2002). miategral or societal Cost-
Benefit Analysis (CBA), value consists of all th&flows and other intangible
benefits of a project. The value is compared willhttae outflows (the costs and
disadvantages) of the project. As with the previtwe definitions, the difference
is the net value or total benefit. A frequent prexol with CBA is that typically
the costs are tangible, hard and financial, while benefits are hard and
tangible, but also soft and intangible. Caution didobe taken here against
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people who claim that "if you can't measure it,rthiedoes not exist or it has no
value". Especially in more strategic investmentggently the intangible
benefits clearly outweigh the financial benefithelstarting-point of a societal
CBA is that the ‘go/no go’ decision is based on #ffects the project has on the
well-being of all citizens. This starting-point ksown as “welfarism” (EZ et al.
2000a). Welfarism is based on the premise thatoasti policies and/or rules
should be evaluated on the basis of their consecgenWelfarism is the view
that the morally significant consequences have ichp@n human welfare. There
are many different understandings of human welféug, the term ‘welfarism’ is
usually associated with the economic conceptiomweffare. Economists usually
think of individual welfare in terms of utility fustions. Social welfare can be
conceived as an aggregation of individual utiliti®éelfarism can be contrasted
to other consequentialist theories, such as “@ilgnism”. Welfarist views have
been especially influential in the law and econosnicovement. Kaplow and
Shavell (2002) have argued in their influential kd&airness versus Welfare”
that welfare should be the exclusive criterion omiah legal analysts evaluate
legal policy choices.

Van der Heijden and Mol (1990) present three meshfid expressing the effects
of projects. If the advantages and disadvantages mfoject can be measured in
physical units, valuation can be based on existivegket prices. Prerequisite is a
well functioning price mechanism. If this prereqitéslacking then the so-called
“shadow”- or calculation prices can be used. Fondpoiced effects, many
approximation methods can be found in the literatiMon-priced effects are
effects corresponding to products and/or serviéeswhich an (economic)
market does not exist, such as clean air.

The ethical definition

The values that a group or person holds are usuatggorised into ethical
values and ideological values. Ethical values maythought of as those values,
which serve to distinguish between good and baghtrand wrong, and moral and
immoral. At a societal level, these values freqiefidrm a basis for what is
permitted and what is prohibited. Ideological vadwkeal with the broader or
more abstract areas of politics, religion, econamni@nd social mores. In theory,
the broader ideological values should derive loHicaas natural consequences
from the particulars of fundamental ethical valwesl their priorities. But
although ideally a value system ought to be comsistquite often this is not the
case (Wikipedia 2005).

The financial definition

Investment decisions are often based on the diffeeebetween expected costs
and expected revenues. To compare future cash fldtvesNet Present Value
(NPV) is calculated (Heijden and Mol 1990). SometBraspects like quality (-
deterioration) and risks are included in these gldtons. If the calculated value
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is positive, the ‘go’ decision is likely. If the & is negative, the ‘no go’
decision is very likely. Typically the alternatiweith the highest value is
selected. Often the result of decision making ugimg financial definition of
value depends on assumptions about parametersasuntterest.

3.1.2 Evaluation of the definitions

Based on this literature research, already somelosions can be drawn. All
definitions except the ethical definition compaee level of performance,
functionality, utility, benefit or quality (-percejpn) with the associated level of
price or cost. As illustrated in Figure 13, thretagories can be distinguished:
value as a ratio (category 1), value as a surpbatggory Il), or value as an
absolute quantity (category Il1). In the mathematisense “absolute” means
larger than zero. Since value can also be negaforeinstance when a project has
a negative impact on a stakeholder, in the contdéxhis thesis “absolute
quantity” should be read as “some level of perfonoa, functionality, utility,
benefit or quality (-perception)”.

c Value =

Level of 4 | a/b (ratio)
- performance
- functionality Il c (difference)
a - utility Level of
- benefits - Cost b Il a (absolute quantity)
- quality - Price
perception

Y

Figure 13 Three categories of value definitions

The value engineering definition belongs to thefficategory, the financial
definition to the second. The economic and the éaRrice-Cost model
definitions belong to the third category. The C&&tnefit Analysis definition is
used in both the second and third category.

For this thesis the third category is adopted bsean the context of value based

procurement the focus needs to be on the desiqatdduct characteristics instead
of the already well known price characteristics.
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3.1.3 Definition of ‘value’ for this investigation

Since the award phase of public construction priggdorms the context of this
research, value is defined as follows:

The value of a bid is the performance of that lidtermined by the
procurer and expressed in monetary terms.

The performance of a bid is determined by the aggti®n of the individual
performance criteria. These criteria are determibgdhe procurer. Procurement
regulation does not prescribe explicitly that thesieria (European Parliament
2004) should be expressed in monetary terms, bey thust have an economical
dimension. Furthermore, the relative importancehsf criteria must be given in
advance to all suppliers.

For a number of reasons, the performance of bidsikkhbe expressed in
monetary terms. Firstly, a real monetary incentioe suppliers must be provided
in order to empower the wanted developments inddestruction industry.
Secondly, the monetary value of partial performancan be calculated once the
award is granted, so the performance needs toakefte real willingness to pay
of the procurer.

Why not use the term quality instead of value?

It is easy to use value, functionality, quality merformance as interchangeable
concepts in sentences. There is however a subtlednclusive reason to use the
term value instead of for instance quality. Thefeiénce between value and
quality is that a product can be of high qualityt Imot necessarily of value for
the demander; the demanders has to have a needdertain quality in order to
be willing to pay for that quality. This can beufitrated by the ‘styrofoam
example’. Imagine a supplier who produces premiumaligy Styrofoam; all
product characteristics are top of the line: stitbngveight, heat conductivity,
sound isolation, fire resistance, etc. The suppliggs to sell one cubic meter to a
client, but the client is not interested, becauseoh she has no need for it. Even
drastic price cuts will not convince the client.elhlient does not ‘value’ the
quality. Some time later, the client is involvedadrconstruction project and needs
Styrofoam. The client remembers the bid and ala&fudden the product qualities
have value; the client is willing to pay for theoggluct and if the need becomes
high enough maybe even more than the original pr&®in order to speak of
value, product qualities need to be in line witlstamer needs.

Framing

Not only product characteristics determine the widhess to pay for an object.
Noble prize winners Kahneman and Tversky (Schwafi@4) showed that
‘framing’ can influence the outcome of choice pretnls. If for instance a vase is
presented on the lower shelf of an old rack, coddaredust, people will not think
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it has much value. If the same vase is presented padestal, behind protective
glass, with a guard protecting it, people will thiit has much more value. So the
environment of objects and the way in which objeaits presented play a role in
determining the value of objects. However, in tlomtext of a public

procurement it cannot, since the award criteriadneebe known in advance, so
framing does not play a role in this research.

Combining different “willingnesses to pay”

Value is subjective; the willingness to pay forertain object is not the same for
everyone. When more than one person or interesigis involved, which is
often the case in the construction industry, setacbf the alternative withbest
value for moneybecomes difficult. Decision makers need an acdaptérealistic
and fair) method for determining the total valueaof alternative solution. This
implies that they need to combine partial valuegonts into a total value
judgment. The most common methods to do so areiétaly Cost-Benefit
Analysis (CBA) and Multi-Criteria Evaluation (MCEMost impact-evaluation
methods can be used as a part of one of these malysis methods (Heijden &
Mol 1990, EZ et al. 2000a, Wee & Dijst 2002). Howeeysince this subject does
not fit in the scope of this research, it will no¢ taken into consideration.

3.2 The value price model

Basis for the value price model is the Value-Pr@est model by De Ridder et al.
(2002), see section 3.1.1. Since the research ptededn this thesis focuses on
the procurement phase, the attention is shiftetheoparameters value and price,
which results in the value-price model as depidteéigure 14.

Value

Price

Figure 14 The value-price model
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The value price model is a graphical representatiba procurement situation. It
models the “value for money” notion. For the proeyrvalue of the product
corresponds with “what you get” and the price cepends with “what you give”.
For the supplier, the price corresponds with “whati get” and the value of the
product corresponds with “what you give”. Idealthe price for the supplier is
higher than the costs. For the procurer it is idehéen the value is higher than
the price.

The diagonal line in Figure 14 represents the adltn of points for which the
price and value are exactly in balance; any bidvabihat line (see point A) is
“economically rational”, any bid below that linegg point B) is not attractive for
procurers.

The value-price model is not only used by De Riddeal. (2004:39) but also by
Johnson & Scholes (1993) and Kottler & Keller (2006

An important principle of the EMAT award mechanissnthat it is not
necessarily the cheapest bid that wins. FigureHdws that the value price
model is able to represent that principle grapHicalhe figure presents two
bids, bid 1 and bid 2. The price of bid 2 is lowbkan the price of bid 1, but the
value of bid 1 is relatively higher than the valoiebid 2, making bid 1 the more
attractive option.

Value
1
Vy [rmmmmmmmmmmeey 4
AC A Winner
12
Price
P, P
Figure 15 It is not necessarily the cheapest bidttvins

Because the value-price model is able to repret@nimportant EMAT principle,
it is suitable as a ‘common denominator’ for conipgrthe results of EMAT
award mechanisms. Note that for this example pexfee is based on the highest
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value-price ratio. Preference can also be basetherhighest difference between
value and price. That difference is elaborateddoton 3.4.

3.3 The procurement space

There are several boundaries that put constraintgroposals that suppliers can
make.

First of all, the procurer often has a certain betdfpr the construction project.
The budget forms the upper limit of the price; bigdigh a higher price cannot be
accepted, as illustrated in Figure 16a).

Furthermore the procurer has certain minimum regmients, to which any bid
must comply in order to be acceptable. These mimimaquirements represent
the minimum acceptable performance of the consiomcproject. Because
performance (see Appendix A for how “performancg’diefined in this thesis) is
linked to value, a minimum value constraint canrbpresented in the value price
model, see Figure 16b).

For EMAT awards, bids can receive an added valasel on extra performance.
It is also possible that the EMAT award mechanisnfiormulated in such a way
that bids can receive a negative added value ie oddacking performance. That
option is not represented in the figure. In most&AMaward mechanisms, the
maximum possible extra performance that is rewaridddmited. This forms the
upper limit for the value of bids, as shown in Figu.6c). Please note, that
according to this model, total value is defined aledermined by the value of the
program of requirements plus the added value.

Finally, to protect suppliers for themselves ompt@vent fight-contracts, there is
a minimum price for which the project can be masiee Figure 16d). Bids with a
lower price are not realistic. This kind of bidsncaccur when suppliers have
made calculation errors in their tender or whenytehow strategic behaviour in
order to get the assignment. Either way, it carvprg a lot of trouble in later
phases when a minimum price restriction is in place
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Value Value
Procure- / Procure-
ment ment
space space
/ Value of
/ Program of
Requireme
nts
Price Price
Maximum Maximum
Price (Budget) Price (Budget)
a) b)
Value Value
Maximum Procure- Maximum Procure-
possible ment possible ment
added value space added value space
Value of Value of
Program of Program of
Requirements / Requirements
Price Price
Minimum realistic ~ Maximum Minimum realistic ~ Maximum
Price (Lower  Price (Budget) Price (Lower  Price (Budget)
boundary) boundary)
c) d)

Figure 16 Formation of the procurement space

3.4 Two value price preference determination methods

Two value price preference systems can be distisigad; a system that bases
preference on the highest value price ratio anglsdesn that bases preference on
the highest difference between value and price.

The system that bases preference on the highesevalice ratio — in short the
V/P preference system — is depicted in Figure 1fe diagonal lines represent

59



the collections of points with equal preferencee gteeper the line, the higher the
preference.

A 2 1,33 1

T 0,75

+ 05

t—f+—+—+—+—+—+—+—> Price
80

Figure 17 Lines of equal preference of the V/P igapreference system

The system that bases preference on the highefgtrdifce between value and
price — in short the V-P preference system — isicke in Figure 18. The
diagonal lines represent the collections of pomith equal preference; the
higher the line, the higher the preference.

Value

A 2 1,33 1
80 1

T 0,75

——+—+—+—+—+—+—> Price
80

Figure 18 Lines of equal preference of the V-Pf@iénce) preference system

In normal speaking language, one would say thath® preference system
selects on basis of the cost-effectiveness or pabfiity of the investment. The
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V-P preference system selects on the basis of ifjleelst procurement profit.
Both types of selection are economically ratiorRlease note that the regulation
(see section 2.1.1) does neither prescribe whicthote must be used in order to
determine the EMAT nor does it provide any cluesdfat the moment of writing
this section it is not known whether legal precedeexists that disapproves
either of these options. Hence it is assumed bqtioas are legally acceptable.

Figure 19 shows that the type of preference systeam is used can lead to
different rankings.

g & ¥
&K
A If the ratio system applies then
Vg bid A wins, since
S
Q
+ A VP ratio of A > VP ratio of B
R\
Va |
A . .
If the difference system applies
<+ then bid B wins, since
1 V-PB>V-PA
——+—+—+— Price
P, Pg

Figure 19 Type of preference system can lead tteddht rankings

In the example of Figure 19, bid A would win in easf V/P preference, because
the value price ratio of bid A is higher than th&lwe price ratio of bid B.
However in case of V-P preference, bid B would wigcause the difference
between price and value of bid B is higher than diféerence between price and
value of bid A.

61



3.5 Award strategies

The distinction between “lowest price” and “econeally most advantageous” is
unclear to many people. Intuitively, one would egpthe bid with the lowest
price to be automatically the most economical. tder to understand the
difference, one has to be familiar with the legadaning of these concepts.

As stated in section 2.1.1, the lowest price awaethanism grades bids based
on price only; the economically most advantageoward mechanism also takes
other product dimensions into consideration. Thsiwisualised in Figure 20 and
Figure 21 respectively. Note that the mentioneddpict dimensions are just
examples. In these figures, criteria with a prebiggrescribed performance are
represented with a closed lock and criteria on Wwiperformance is allowed to
vary are represented with an open lock.

Tendered product

dimensions

© -
pu— [=

o
28 -? > C o
S5 = Sa E g
B < © ‘Dé 8 =
c 0 5 < O = o
5 E a w e >
[ © c
© Q w

6 6 6 6 ¢

Figure 20 Flexibility for the lowest price award wteanism
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Tendered product
dimensions

Functional
dimensions

Durability

Energy
performance

Environment

Price

g

g

g

g

g

Figure 21

A special type of the EMAT award mechanism is time an which the price is

EMAT flexibility; several aspects areaMed to vary

fixed and given in advance to the suppliers; bids @lowed to vary on several

other product dimensions, see Figure 22. This tigpealled a design contest. The

most important characteristic of the design conteghat the price of the product
is fixed; note that not all other product dimensidmve to be variable, some of
them could be fixed as well.

Tendered product
dimensions

Functional
dimensions

Durability

Energy
performance

Environment

Price

g

g

g

QD

Figure 22

Design contest flexibility
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In this thesis, the three flexibility modes areledlaward strategies (Table 8). If
we assume that all dimensions other than pricecambined into a new
dimension called ‘value’, it can be stated that tigective of all three award
strategies is to obtain best value for money.

Table 8 Strategies for obtaining best value for mpn
Award strategy Value Best value for money
1. Lowest price Variable Fixed Price minimisation
2. Design contest Fixed Variable Value maximisation
3. EMAT Variable Variable Value Price optimisation

In Figure 23 the award strategies are mapped im¢oprocurement space. This
way of visualising award strategies was introdubgdDreschler et al. (2006).

Value
/ // % Strategies:
Procurement 1: Lowest Price
Maximum / space
possible . P
added value % 2: Design Contest
1 3: EMAT
Total value X
Value of 7/
Program of
Requirements
v Price

Minimum realistic Maximum Price

Price (Budget)
(Lower boundary)

Figure 23 Award strategies mapped in the procuretrsgrace

As described in section 2.3.6, the choice of a Hpestrategy can have very
different effects on the resulting processes. Bedtie for money is the goal of
any economical transaction. Distinguishing featus&épublic procurement
compared to other types of procurement (see AppeRjliare the need to comply
with procurement regulation, the high number of adistrative procedures and
thus high transaction costs. However, these higtearsaction costs are justified
as it may cost a little extra to uphold the impaoittapen market principle.
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3.6 The influence of added value; design and bidding freedom

The influence of the maximum possible added valndhe total preference
determination is an important parameter since tedmines to what degree
delivering a high performing bid can compete withoa priced bid. It can be
seen as an indication of the ‘progressivenesshefEMAT award mechanism in
the sense that it is an indication of the levetrafst a procurer has in the ability
of suppliers to deliver added value. This secti@fies the parameter “bidding
freedom” and introduces a method for determining biidding freedom for the
different types of EMAT award mechanisms.

The essential concepts that are needed to deterthinébidding freedom” are
depicted in Figure 24. The example of Figure 24suae/-P preference system.
The “bidding freedom” is established in three steps

e Step 1; establish “the cheapest option”: estimate dost of a bid that just
barely meets minimum requirements and thus scdresrtinimum possible
added value (negative added value is also possiileg cheapest possible
option is represented by point X in Figure 24. Beoa this bid barely meets
minimum requirements it can also be called theéétimate”. Please note
that in the Dutch school grading system, &'‘i6 barely sufficient.

* Step 2; establish “the most expensive competitdétermine how much more
expensive the bid that scores the maximum possibed value may be in
order to be just as attractive as the cheapestipl@sseption. The most
expensive competitor is represented by point Y iguFe 24. Because the
budget should be large enough to accommodate flisitbocould be called the
“budget tester”.

e Step 3; determine the “bidding freedom”: divide thwéce difference of point
X and point Y by the price of point Y.

.- “Line of expectation”
Added Value '
A /’/I Y

Maximum

Minimum : 1 | | > Price

“Budget

6" Estimate tester”

Figure 24 Concepts related to the “bidding freedom”
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Note that the line between points X and Y in Fig@eecan be called the “line of
expectation”; bids above the line are a positivepsise for the procurer, bids
below the line are a negative surprise.

At step 3, the “bidding freedom” could be deterndnas well by dividing the
price difference of point X and point Y by the peiof point X instead of the
price of point Y, which leads to different resulsse Figure 25.

Definition of “share of added value”

A Added

40 M€ value Method 1 (used):

% of price of bid Y: 40/120 = 33%

Price of
bid Y 120 M€

8 € Price of

bid X Method 2:

% of price of bid X: 40/80 = 50%

N

Figure 25 Two methods for determining the “shareadfied value”

If for instance the price of point X would be 80 N#@d the price of point Y

would be 120 M€, the bidding freedom would be 4®@123% if the price of

point Y would be used as reference. If the pricgoint X would be used as
reference, the bidding freedom would be 40/80=5@9%ignificant difference

with the 33% calculated earlier. For this thesis first method is used, in order
to focus the attention to the idea that the buddetuld accommodate “the budget
tester” (the price of bid Y).

3.7 Procedures for presenting EMAT in the value price model

The outcome of an EMAT award is usually presentede-dimensionally”, as
was done by Doornbos (2005). Main criticism for ggating the results one-
dimensionally is that it still looks like decisianaking is one-dimensional as
well. As a result, one could get the impressiont thalection still amounts to
lowest price selection. Arguably, by presenting theults two-dimensionally, the
idea that adding value matters is conveyed morecgifely. In order to illustrate
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the difference in presentation, the fictitious [siluation presented in Table 9
will be used to present the results of the pricerection system, the point system
and the ratio system one-dimensionally and two-digienally.

Table 9 Fictitious bid situation
Bid Price (M€) | Added Value (M€)
A 60 0
B 70 20
C 80 40
3.7.1 Price correction system, result presented one-dirmi@mally

If a price correction system is used to assesdttiesituation presented in Table
9, bid C is awarded the contract because it haddwest corrected price, as
shown in Table 10 and in Figure 26.

Table 10 Fictitious bid situation assessed with fitece correction system
Bid Price (M€) | Added Value (M€) Corrected Price = Rank
Price - Added Value (M€

A 60 0 60 3

B 70 20 50 2

C 80 40 40 1
P&P
(M€)

80 1
70 +

60 +

50 +
40 b | €— Winner
30
20

10

AV
(M€)

Figure 26 Price correction system, result presented-dimensionally
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Figure 26 presents the bids A, B and C. The positide of the vertical axis
presents the price of the bids (P) and the corkpiéce (P’). The negative side
of the vertical axis presents the added value (A¥})he bids, which may be
subtracted from the price. Bid C is the most expessbut receives the highest
added value as well. Bid C wins because it haslalnest corrected price.

3.7.2 Point system, result presented one-dimensionally

Assume a point system is used in order to assessithsituation presented in
Table 9. The point system gives 100 points to thedst bidder. Other bids
receive 1 point less for each M€ they are more espe. The bids receive bonus
points for extra performance. Note that this is thee of point system that could
be encountered in practice. Again bid C wins, asvathin Table 11.

Table 11 Fictitious bid situation assessed withan system
Bid ‘ Price (M€) Price points Added Value Total ‘ Rank
points points
A 60 100 0 100 3
B 70 90 20 110 2
C 80 80 40 120 1

This situation is graphically represented one-digienally in Figure 27.

Points

A
120 1 <— Winner

110
100 +
90 T
80 T
70 +
60 +
50 1
40
30
20 A

10 A

Figure 27 Point system, result presented one-diraraly
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Figure 27 presents the bids A, B and C. The chetalpiels(A) receives the highest
amount of price points. However, it does not reeeéxtra points for adding
value. Bid C wins because it has the highest tatabunt of points.

3.7.3 Price correction system, result presented two-dirsamally

Since both price and added value of the bids ammm it is quite
straightforward to present the results of Tabletw8-dimensionally in the value
price model, as shown in Figure 28. Since the totdlue is not known, only the
added value is used on the vertical axis. The diafjdines in the figure are
“lines of equal preference”, which were describadsection 3.4. P’ is used to
indicate the corrected price of a bid.

Q"\::Jp@é
Added Value ¥
N
AVe 404 ____
30 |+
AVg 20 f---——————
ol BidA P
AVs 0 ' ! E +—> Price

I | | T
30 40 50 60 70 80 90
Pc Ps Pn P R

Pa

Figure 28 Price correction system, result present@d-dimensionally

Figure 28 shows that although bid C has the higpeiste, it has the highest
preference as a result of high added value.

3.7.4 Point system, result presented two-dimensionally

In order to present the results of Table 11 two-eliwsionally in the value price
model, the added value needs to be calculated.eSime value of one point was
defined as one M€, the added value of bid A eq0aM€, the added value of bid
B equals 20 M€ and the added value of bid C eqdal$1€.
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Furthermore, two assumptions need to be made. Bastimption is that the point
system is a subtype of the V-P preference systera Egure 18). Second
assumption is that the number of points correspamidis the diagonal equal-
preference lines of the V-P preference system;hilgher, the better. Again the
vertical axis corresponds with added value insteftbtal value since only the
added value is known. Several figures are usechtawshow the result of the
point system can be modelled two dimensionally.shswn in Table 11, the
lowest priced bid receives 100 points; in other athe “60 M€” equal
preference line of Figure 28 is relabelled to “J@d@ints”, see Figure 29.

Added Value

A
40 + /
30 +
20 +

10 +

0 +——t—t—+—+—+—+> Price
30 40 50 60 70 80 90
Pa

Figure 29 Point system, result presented two-dinameslly (1)

Consequently, the equal preference lines of 90 tzofa diagonal line through the
price of bid B) and of 80 points (a diagonal linedugh the price of bid C) are
added, see Figure 30.

70



Figure 30

Added Value

AN
40 4 ¢
Ny
30 + N &
%Q
20
10 4
0 +—F————F——+—+F—+—+—> Price
30 40 50 60 70 80 90
P, P P

Point system, result presented two-dinameally (2)

As stated, bid A receives 0 value points, bid Beiges 20 value points and bid C
receives 40. Based on this information, the totaihp score of the bids can now
be calculated, as indicated by the arrows in FigRteBid A does not receive any
points so its total remains at 100. Bid B gets 990+= 110 points and bid C gets
80 + 40 = 120 points. Bid C has the highest poudre and thus wins. Note that
the intersections of the “equal preference” lineshvihe horizontal axis
correspond with the corrected prices (indicatedPbyof Figure 28.

Figure 31

Added Value

AN

40 +
30 +
20 +

10 +

0 : | | T I |
30 40 50 60 70 80 90
Pe Ps P P R
Pa

Point system, result presented two-dinemslly (3)
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Because the added value of the bids is known ag wed exact position of the
bids in the value price diagram can be shown (Féga2).

Added Value

A

AV¢ 40
30
AVg 20

10

AV A 0 | I | T
30 40 50 60 70 80 90
Pc Ps P P PR

P's
Figure 32 Point system, result presented two-dinameslly (4)

This example shows that the point system is acyudé same as the price
correction system.

The example of the fictitious bid situation and fh&int system assessment will
be used to show that in the transformation of piid® points, the initial point
reference is of no consequence. Assume that ins0éd®0 points, the cheapest
bid receives zero points. The other bids still igeel point less for each M€ they
are more expensive. Again, the bids receive boraistp for extra performance.
Table 11 shows the situation with the new initialimt reference for the price
point transformation. Again bid C wins.

Table 12 Fictitious bid situation assessed with drers point system
m Price (M€) Price points Added Value Total
points points
A 60 0 0 0 3
B 70 -10 20 10 2
C 80 -20 40 20 1

This situation is graphically represented in Fig@@

72



Added Value

AN

AVe 40 -
30 4
AVg 20 +----————-

10 +

| |

| | .

AVA 0 : I I T : : T ) Pl’lce

30 40 50 60 70 80 90
Pe P Pn P R

P's

Figure 33 Modified point system, result presented-dimensionally

Note that the preference and appearance of FigBree®ain exactly the same as
Figure 32; this shows that the initial point refece for the price point
transformation is of no consequence at all. Siniylait can be shown that the
reference price (the price of the lowest bid, og #econd or the average, or
whatever price reference) is of no consequence.

Elaborating on this, it can be concluded that tbenpsystem introduces an extra,
unnecessary variable, which makes things unnec#gsamplicated.

Furthermore it introduces an appearance of ceryaamtd precision which is not
there.

Several point systems were encountered where pretestements about the
influence of value criteria were made (the influenaf quality is 40% for
instance) by relating the maximum amount of valwénps to be earned with the
maximum amount of points for the lowest price. Asmbnstrated, the amount of
points to be earned with the lowest price is ofcomsequence on the preference.
It is a completely arbitrary variable. Thereforetpercentage could have been
anything.

3.7.5 Ratio system results presented in the value pricedal

In order to assess the fictitious bid situationgmeted in Table 9 with the ratio
system (V/P system), an assumption about the vafummplying with the terms
of reference needs to be made since the total vadmeists of that value plus the
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added value. Table 13 shows the result when theevaf complying with the
terms of reference is assumed to be 60 M€£.

Table 13 Fictitious bid situation assessed with thdo system
Price Added Valueror Total value | Total value Rank
() Value () () () [ Price
A 1 3
B 70 60 80 1.143 2
C 80 40 60 100 1.25 1

The result of Table 13 is presented two dimensibnial Figure 34.

w

Total Value %&
Ve 100A \{ﬁj\i Q%Q\
Vg 80
Vi 60

40 +

20 +

— +—> Price

|
20 40 60 80 100
Pa Ps Pc

Figure 34 Ratio system, result presented two-dinmmealy

Note that the procedure for presenting the resaitthe fourth main EMAT type
(value maximisation) in the value price model ig imcluded in this overview;
since the price is fixed, it makes no sense to map a two dimensional model.
It is sufficient to present the results of the valmaximisation EMAT type in a
one dimensional model.
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4 Suitability requirements for EMAT
award mechanisms

Science may set limits to knowledge, but shoulds®dtlimits to
imagination - Bertrand Russell, English author, mmamatician,
& philosopher (1872 - 1970)

Section 3. A model for presenting

Section 2. Problem inquiry (BQ 1-4)

EMAT award mechanisms (BQ 5)

Section 4. Constrains on EMAT
award mechanisms (KQ 1)

Section 5. EMAT award mechanisms
applied in practice (KQ 2, KQ 3)

v

Section 6. Suitable EMAT
configuration options (KQ 4, MQ)

A

Section 7. Conclusions &
Recommendations

This section presents the answer to the first kegsgion “which requirements
determine whether an EMAT award mechanism is slétalo not?” by
investigating what “legally advisable” and “pradit should comprise. Section
4.1 elaborates the requirement of legal advisapilsection 4.2 elaborates the
requirement of practicality.
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4.1 Legal requirements

Besides the general principles of proper governnfartegrity, accountability,
reliability, rigour, efficient allocation of meanprevention of ‘detournement de
pouvoir’) as laid out in administrative law, thesee specific principles for public
procurement. In the Directive (European Parliam20®4) these are as follows.

General consideration 43 and articles 45 throughmaXe statements about
minimum standards. Procurers are required to exxlugppliers who have been
convicted of membership of a criminal organisatibnipery, fraudulent
behaviour or money laundering. They may excludepsieps in case of
bankruptcy, conviction for misconduct or professabfault, not having paid
taxes, false statements, etc.

General consideration 2 states that the award ofraats is subject to the
principles of the Treaty and in particular to theéngiple of freedom of movement
of goods the principle offreedom of establishmeand the principle ofreedom

to provide servicesnd to the principles deriving therefrom, suchtfas principle
of equal treatmentthe principle ofhon-discrimination the principle ofmutual
recognition the principle ofproportionality and the principle ofransparency

These principles are repeated in general considerat6, that states that
contracts should be awarded on the basisljéctive criteriawhich ensure
compliance with the principles dfansparencynon-discriminationandequal
treatmentand which guaranteghat tenders are assessed in conditions of effectiv
competition General consideration 46 continues by statind,tha a result of the
mentioned principles, it is appropriate to allovetapplication of two award
criteria only: ‘the lowest price’ and ‘the most emomically advantageous tender’.

Article 2 is short, clear and concise about thenpiples of awarding contracts:
“Contracting authorities shatreat economic operatorsquallyandnon-
discriminatorily and shallact in a transparent wdy

From the above mentioned and other fragments frioenDirective, it can be
concluded that the principles are not used verysestently. VNG (2003:18):
deems that the criteria transparency, objectivitgd aon-discrimination are most
important. In this research objectivity is not rgoésed as a strict constraint
since objectivity was merely introduced as onelaf possible ways of
safeguarding transparency. See the considerationtatonflicting principles for
more reasons for not recognising objectivity agrecsconstraint. Based on
Pijnacker Hordijk et al. (2004:366) the followingur principles are seen as
constraints for EMAT award mechanisms.
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1. Non-discrimination (equal treatment)

This principle is often mentioned in Dutch procurembs without real
understanding of the principle. Non-discriminatioreans that no distinction
should be made on criteria that are unconstitutiomhen the question is what
these criteria really are? Article 1 of the Dutadnstitution (Grondwet 2005)
states: “All those who are in the Netherlands, @meated equal in equal cases.
Discrimination because of religion, convictionsld®, political orientation, race,
gender, or whatever ground, is not allowed.” (Tdabed). These criteria can
hardly apply to construction firms, but nonethel@ssm-discrimination is often
mentioned as an important principle for procurers.

As a matter of fact, general consideration 33 @& Birective allows positive
discrimination: contract performance conditions (may, in particular, be
intended to favour on-site vocational training, #raployment of people
experiencing particular difficulty in achieving agration, the fight against
unemployment or the protection of the environmdtdr instance, mention may
be made, amongst other things, of the requirementmspplicable during
performance of the contract — to recruit long-tgoh-seekers or to implement
training measures for the unemployed or young pess¢...) and to recruit more
handicapped persons than are required under ndtiegislation.

Article 3 gives insight in how the non-discriminati principle should be
interpreted: procurers must comply with the prideipf non-discrimination on
the basis of nationality.

Article 29.3 continues on that: During the dialogeentracting authorities shall
ensure equality of treatment among all tenderergdrticular, they shall not
provide information in a discriminatory manner whimay give some tenderers
an advantage over others. Article 29.6 gives anothigerion for discrimination:
(...) final tenders (...) may be clarified, specifieddafine-tuned at the request of
the contracting authority. However, such clarifioat, specification, fine-tuning
or additional information may not involve changesthe basic features of the
tender or the call for tender, variations in whizte likely to distort competition
or have a discriminatory effect.

Article 42.4 states that the tools to be used f@ammunicating by electronic
means, as well as their technical characteristimsst be non-discriminatory,
generally available and interoperable with the nmfation and communication
technology products in general use.

No prior knowledge

Suppliers that were involved in earlier stages sasltthe design phase cannot
participate in the award phase, because their iaténknowledge of the project
would be such an advantage over other potentiapkers, that the principle of
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equal treatment of suppliers would be jeopardidelcause prior knowledge
endangers the principle of equal treatment it isugred under the main principle
of non-discrimination. The prior knowledge of theyleged supplier would
form a high barrier for the other suppliers to catm

The early advising supplier can become a candidgtan if his advantage is
undone by making all the information that had beechanged public. However,
from a legal point of view this will remain tricklyecause it will be very hard to
prove that all the exchanged information indeed Ihasn made public.

2. Proportionality

The principle of proportionality is only mention@hce in the Directive. It is
mainly associated with the selection phase; procuege not allowed to
formulate the selection criteria in such a way thdarge portion of the suppliers
is excluded. Common errors are to require much ntoreover on previous
comparable projects than is realistic when lookatghe project that is procured
(Koenen 2008hb), or to require more reference prgjelcan is realistic within a
certain timeframe, i.e. five years. Most common s@aof these disproportional
requirements is uncertainty of the procurer (GWReteg). However, the
principle is gaining more and more importance floe award phase as well.
Inexperienced procurers like to use non-continusecsles in order to create
artificial differences in the bids in order to féitate the decision making process,
but for instance in “case Lindewijk” (Rechtbank Z)@he use of a non-
continuous scale for the price was judged to bemiportional and thus invalid.
Chen (2008) and Telgen (2006) have shown that geeaf such scales also leads
to the “Ranking Paradox”. This leads to the conusthat non-continuous
scales should no longer be used in EMAT award meigmas, at least not for
price criteria. In the same way it can be argueat ihalso should not be used for
the performance criteria. All of these recommendasi follow from the principle
of proportionality.

3. Transparency

General consideration 39 states that verificatibthe suitability of tenderers
should be carried ouh transparent conditionsFor this purposenon-
discriminatorycriteria should be indicated which the contractaghorities may
use when selecting competitors and the means whipipliers may use to prove
they have satisfied those criteria. In the sameispf transparency, the
contracting authority should be required, as sosm&ontract is put out to
competition, toindicate the selection criteri& will use and the level of specific
competence it demands of the supplibesoreadmitting them tahe procurement
procedure
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General consideration 40 states that a reductiocaofidates should be
performed on the basis objective criteriaindicated in the contract notice.
These objective criteria do not necessarily implgightings.

General condition 46 states that, to ensure thessary transparency, it is the
responsibility of contracting authorities todicate the criteriafor the award of

the contract and the relative weighting given tecleaf those criterian sufficient
time for tenderers to be aware of them when preparhggrttenders.

Chapter 6 (articles 35 trough 43) of the Directalaborates the rules on
advertising and transparency.

Consideration about conflicting principles

Sometimes the principle of the open market (equainges for everybody in the
EU) seems more important than the principle of@ént allocation of means.
That is underlined by irritated statements abogthhiransaction costs (Ridder
2006:23). One could wonder if it would not be meaféicient to just give the
assignment to a contractor that has delivered gmerflormance in the past
because that could lower transaction costs. THethgn is that the procurer
enters a path of bribery and corruption, which iisvanted, given the paralysing
effect it has on some countries.

Another consideration is that it is possible to leypent the principles of
transparency, equal treatment and objectivity iohsa way that the general
principle of efficient allocation of means is endgmned. Usually, complying with
the objectivity principle is secured by describitihge desired product into detalil
and by awarding the contract to the supplier whh towest price. However that
also requires that each minute requirement is caddky the procurer, thus
significantly increasing transaction costs. Thenpiple of efficient allocation of
means is compromised even further, because, asdrgusection 2.3.6, awards
based on EMAT will yield better results. Currenthpany procurers hesitate to
apply EMAT, mainly because they do not know howfdomulate the EMAT
award mechanism in an objective way. It is indeé&fiallt to formulate an
EMAT award mechanism that is entirely objective n8ocriteria, mainly the
technical criteria, can be formulated in such a wagt every person in the world
would come to the same evaluation, given the ewédnamechanism. But there
are other criteria, such as aesthetics, that asergmlly subjective; not every
person will evaluate these criteria in the same wayrthermore it must be
mentioned that also technical criteria can havertheculiarities and discussion
about interpretation. So is EMAT even possible wiodjpectivity is required?
Luckily, article 53 provides clarity, because iatds that the economically most
advantageous tendé& determinedrom the point of view of the contracting
authority. That point of view is inherently subjective, besa it represents the
interests of the procurer. RWS (2005b:13, 2006)estdhat some degree of
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subjectivity is inevitable and even facilitated the European procurement
guideline. However, the procurer needs to makea$smessment process
measurable. The most important steps to do thatlasiding criteria in clear sub
criteria and to let different expert score the hifls conclude, it can be stated
that 100% objectivity is not possible. Differenaevalue perception (which is a
subjective assessment) is the basis for each ecnwwansaction. Furthermore,
objectivity is never mentioned as one of the gugdprinciples, it is merely an
implementation of the principles of non-discrimirtat, equal treatment and
transparency.

4.2 Practical requirements

The requirement of practicality which is imposedttie EMAT award
mechanisms is broken down into several sub requérgs

Requirements resulting from the philosophy of integated contracting

EMAT mechanisms must sufficiently facilitate integed contracting in order to
be useful. A research into government procurem¢éRWC 2002:35) stated that
EMAT was applied, but often not ‘in the spirit’ ofie mechanism. (RWS
2004b:10) states that the share of quality (readdimg freedom as defined in
section 3.6) should be about 40%. In an evaluatibthat policy (RWS 2007:28)
it turned out that the influence of EMAT was stidlo little to make much
difference in the preference ranking; too often #ugled value could not compete
with the lowest price.

As described in the section about integrated caning (section 2.3.5), the
bidding freedom is a crucial factor for integrateahtracting. In the traditional
situation, contactors often have no other alteneathan to comply with all
detailed client requirements for the lowest priadich often results in
suboptimal behaviour. There is room for smart counstion processes and site
logistics, but not for smart alternative designwgains, that often have a
relationship with process optimisations. A highevél of bidding freedom in
procurement procedures enables suppliers to integteeir production
knowledge and optimised solutions in their bidseTavel of bidding freedom is
an indicator for the level of trust a procurer haghe suppliers and their
expertise.

“Elegance” and simplicity

On various occasions experts have stated thatimhportant to keep the EMAT
award mechanism as insightful a possible, in otdekeep transaction costs low.
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One of the main motivations for this statementhis experience that the average
EMAT award mechanism becomes complicated very dyic&specially when
every MCE technique available is applied. In suaseas the evaluation
mechanism quickly becomes very mathematical antiffeial”. It then becomes
very easy, even for experts, to lose track of wisatally happening.

The experts have stated that it is rewarding teghe “elegance” of the EMAT
award mechanism extra attention, for instance bgrowing its presentation,
because the problems arising from an unclear awagdhanism increase
exponentially. Suppliers will have to invest extrme to understand the
mechanism in order to determine their bid, whichtunn will cost extra effort for
the procurer because of extra requests for informmatAlso the procurer will
have to spend more time conducting the assessnfahedids. Finally, the
chance of getting sub-optimal bids increases wittuaclear award mechanism.

Traditional project management requirements

The traditional project management requirementtirog, quality and budget -
the ‘triple constraint’ (Ridder & Noppen 2008:22Wwill always remain boundary
conditions. EMAT award mechanisms may not be seitnupuch a way that it
interferes with these boundary conditions.

4.3 Conclusion 1

The first key question “which requirements deterenimhether an EMAT award
mechanism is suitable or not?” is answered by #guirements presented in this
section:

Legal requirements:

e Non-discrimination;
e Proportionality;

e« Transparency.

Practical requirements:

« Sufficient bidding freedom;

« Simplicity and elegance; no unnecessary variablebsaclear presentation;
- Safeguarding of traditional project management reguents.
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5 EMAT award mechanisms applied
in practice

If you are out to describe the truth, leave eleganc the tailor -
Albert Einstein, US (German-born) physicist (1879955)

Section 3. A model for presenting

Section 2. Problem inquiry (BQ 1-4) EMAT award mechanisms (BQ 5)

Section 4. Constrains on EMAT Section 5. EMAT award mechanisms
award mechanisms (KQ 1) applied in practice (KQ 2, KQ 3)

v

Section 6. Suitable EMAT
configuration options (KQ 4, MQ)

A

Section 7. Conclusions &
Recommendations

This section presents the answer to the secondjkegtion “which EMAT award
mechanisms are used in practice?” by collecting stdlying the procurement
documents of EMAT cases. Section 5.1 presents th&hodological
considerations of the data collection process,isach.2 presents which
properties of EMAT award mechanisms were collect®éction 5.3 presents the
resulting case information. Section 5.5 correladesgeral parameters in order to
see which developments can be distinguished in EMAT
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5.1 Methodological considerations

Information obtaining method

There are several methods for obtaining informati®rinkman (2000) mentions
for instance interviews (face to face or telephemsicuctured or unstructured),
file research (digital or on paper, at locationfarm a distance) or using a
guestionnaire (mailed, by internet, telephonic syjv Because of the level of
detail required, file research appeared to be thet iInformation gathering
method for this investigation. So the detailed imfation of applied EMAT
award mechanisms was gathered by analysing theaateprocurement
documents. Additional case information was gathdrygdpecialist magazines,
websites, scientific papers, newspapers, evaluatipnesentations, telephonic
interviews, face to face conversations, etc. Wiihdisight it can be stated that
this is the only possible way for data collectianr this type of research, because
project information is never distributed in a unifo way.

Sources for EMAT case information

Several sources for finding EMAT projects and tlre@mpanying procurement
documents were considered. For instance the foligwportals” provided the
needed information:

http://www.aanbestedingskalender.nl
http://bestekken.sdu.nl

http://tenderned.nl
http://www.aanbestedingenonline.nl
http://www.gwwkrant.nl/ http://aanbestedingskrant.nl
www.cobouw.nl/ http://www.cobouwplaats.nl
http://ted.europa.eu
http://simap.europa.eu/index_en.html
http://www.aanbesteden.prorail.nl
http://www.attender.nl

Looking at the background (public clients involveghals, number of invitations
for tendering, amount of detailed information, ¢tof the websites it became
clear thatwww.aanbestedingskalender.ot http://ted.europa.eaould be
considered as the most suitable sources. The sslqmirtals also provided the
possibility to upload accompanying documents. Tiwatvided an alternative for
finding the needed information, which could be usdebecause the individual
procurers often did not provide the informationamuniform way. In many cases
a telephone number was mentioned for obtainingnibeded information, which
slowed down the data collection process. So inghé most case information was
obtained by contacting the right persons; the pgerpaovided a good source for
finding these people.
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Number of cases

Maso & Smaling (1990) distinguish qualitative resdaand quantitative
research. Qualitative research requires only adages, which are studied in-
depth. Quantitative research is less in-depthpéulses only at a few parameters,
which allows many cases. This difference is illaséd in Figure 35.

» Number of cases
.\
.\ Quantitative research
| Hybrid type of research
—~—
\4 Qualitative research

Depth of the study

Figure 35 Different data collection approaches

Both approaches were suitable for this researcle. dunalitative approach is
suitable for establishing which parameters neetleéaollected or whether these
parameters even can be collected. Quantitativearedeis also suitable because
of the quantitative nature of EMAT award mechanisiased on these
considerations a hybrid approach has been adomtethis investigation. In the
first instance a qualitative approach was appliad ance the most relevant
parameters (as presented in section 5.2) were kshall, a quantitative
dimension was added to this research.

During the data collection process a full quantitatapproach turned out to be
impractical; practitioners were sometimes reluctangive information because

in some cases it was quite labour intensive to tim& required information and
also because the information is often perceivetaag confidential. For these
reasons it also turned out to be difficult to olotaomplete information for all
cases. Section 5.3.4 presents some other diffiesilthat were encountered during
the data collection. Another reason for why a fyllantitative approach was not
possible is that an overview of the entire popuwatdf procurements in the
Netherlands was not available.

To conclude, data about EMAT award mechanisms wxained by collecting
and studying the relevant procurement documentsudtfible projects. This was
complemented by information gathering through imtews and project related
publications. Due to its confidential nature, th®ject identifying information is
not included in this thesis.
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5.2 Relevant properties of EMAT award mechanisms

This section describes which properties of EMAT asdvenechanisms were
collected. In case of a “multiple choice questiottie possible answers are
numbered and mentioned after the question betwesamheses. Furthermore,
additional information about the query is includiédhecessary.

General project information

* Project name, location.

 Type of object. This determines whether the projeelongs to the civil or
the commercial sector.

e Information source; person and contact data.

« Procurement procedure (1: open, 2: restricted,odnmetitive dialogue, 4:
other — see section 2.2.2).

« Administrative conditions; basis of contract (1: MA989, 2: UAVgc 2000,
3: UAVgc 2005, 4: SR, 5: DNR, 6: RVOI, 7: other eesappendix E.3.

« Type of task allocation (1: Traditional, 2: Desigeam, 3: Design-Build, 4:
Partnering/Alliance, 5: BOT, 6: other — see sect?8.3).

* Type of evaluation technique (1: point system, €élce@ correction
mechanism, 3: ratio, 4: design contest, 5: othbis(fifth option has been
included to leave the possibility for new types npe see section 2.1.2).

Price

List of price components. Examples of price compusebesides the tender price:
prices for maintenance, prices for change scenafker requests for price,
such as the Net Present Value, are also possible.

Value criteria
List of value criteria. For each criterium, inforth@n about the accompanying
evaluation mechanism needs to be gathered as well.

Preference determination

* Formula. The formula that will be used to determthe preference of bids.
Depending on the type of evaluation technique, tiddal information needs
to be gathered.

« Monetisation of value aspects. (1: direct, 2: imait). Several answers are
possible. See section 6.9 for more information.

e Controversiality. For instance when there has ba&déawsuit against the
award decision/mechanism or when the legality & @lward mechanism is
disputable, for instance when the mechanism doesoamply with
procurement regulation, or when elements have hesen in the award
mechanism that are disapproved by jurisdiction.
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« Availability of results. (1: Yes, 2: Partially, 3o). This question is
incorporated because most procurers are reluctadisiclose that
information.

Other questions

* Presence of tie-break.

e Scale. (1: national government, 2: province, 3:io@g4: municipality). This
guestion is included to get an idea of the involyadties.

« Budget (Euros). This question is included to getiden of the size of the
project.

* Bidding freedom. See section 3.6 for how this shiardefined. Applies for
all types of evaluation techniques, except for dlesign contest. When price
information is missing it is necessary to assunrealistic price in order to
determine this parameter.

e Specialities. Room for remarks made by intervieweesonsiderations/ideas
that occur while processing the procurement docusien

« Motive for applying EMAT.

e Sources of information. Reference to specific doeunts.

e« Date. There are many moments in the life cycleh&f EMAT award
mechanism that could be used as ‘anchor point’. thoy investigation the
date for submitting tenders has been chosen ase®de point because from
that point on, the EMAT award mechanism is suppoteelde stable. For the
purpose of trend analysis, an accuracy of aboubatmis accurate enough.

« Other questions. Room for questions as a resultneiear answers.

53 Raw data

This section presents the collected case mateSiaécific case details have been
left out for confidentiality, since that was promdto the participants in order to
gain their confidence. The cases are first sortgdylpe and then by date.

5.3.1 Point systems

This section presents the most relevant propedfate encountered point
systems. Six point systems were found, four in¢hel sector and two in the
commercial sector, see Table 14. The column “IDteiandicates the case
identification number and the case date (formatyyph/ The case identification
number consists of a letter and a number. The Heta® be a C or an U. The C
stands for a project of the civil sector, the Ursta for a project of the
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commercial sector (commercial sector translate®inch is “utiliteitsbouw”,
hence the letter U). The numbers indicate the ofdarhich the cases were
entered into the database. The column “Object’estdhe type of object that was
procured. The column “Formula” presents the forneulhat were used to
combine points for quality with price informatiomhe column “Ok?” states
whether problems regarding the EMAT award mechanisane encountered.

Table 14 Formulae of point systems

ID, Object Formula Ok?
Date

C3, Wildlife Pts: = 0.6Ptsg + 0.4Ptsp Yes

4/02 passage Ptsq: Weighed average score on 4 criteria, [6.0, 18.0]
Ptsp: 16 — (R * 10/ )

Cc2, Highway Ptsr = Ptsq + Ptsp Yes

2/04 objects Ptsq: Performance on 3 criteria, [-3, 7].

Ptsp: The bid with the lowest Net Present Value gets 9C
points; the other bids get 2 points fewer per patce

difference.
C1o0, Sewage Pts: = Ptsg + Ptsp No
9/04 system Ptsq: Performance on 2 criteria, [3.5, 35].

Ptsp: By an incorrect procedure of “weighed prices” thie
that is cheapest on all price elements can earmamum of

65 points.
C1, | Quay wall Pts; = Ptsq + Ptsp Yes
2/05 Ptsq: Performance on 5 criteria, [0, 80].

Ptsp = The bid with the lowest price receives 120 peijrthe
other bids get 1 point fewer per percent difference

U3, Office Ptsr = Ptsq + Ptsp Yes

12/06 | building Ptsq: Performance on 3 criteria, [0, 30].

Ptsp: The bid with the lowest price receives 100 poijrite
other bids get 1 point fewer per M€ price differenc

U7, | Sporting Ptsy = Ptsq + Ptsp >
4/07 facilities Ptsq: Performance on 2 criteria, [0, 6.5].
Ptsp: The prices for 7 posts lead to [0, 3.5] points.

Ptsr = Total points, Ptg. = points for quality, Pts.= points for price, P= the price of bid x, P=
estimated price, [$n, Snax] = Scoring range. @: bids need to score 6 or higheorder to be
considered. # The legality of the determinationpoifte points is dubious, but it is not known
whether a lawsuit was started or not.

All encountered point systems have in common thathid with most points
wins. The third column of Table 15 presents the mveiteria that were used in
each case, their determination method, the scangeaf each criterion and their
relative influence in the qualitative point rangehich is represented in the
fourth column. The fifth column presents the vahfeeach quality point, which is
calculated on the basis of the formulae in Table TiHere are two options for
determining the scores of bids: “comparative”, whimeans the bids are
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compared with each other using the so-called pased comparison technique
(KC BPI 2004, RWS 2005b, RWS 2006). The other opfi® “guideline”, which
means the bids are scored on the basis of a guigletiften with sub criteria, so
no knowledge of other bids is required. There ave tvays for expressing quality
points in monetary terms, “price dependant” or “rpmice dependant”. The price
dependant method requires price information of lifdks; the non price dependant
method can do without that information.

Table 15 Award criteria of point systems
ID, Award criterion, Determination, Pts.q €/Pt.o,
Date Score range, Weight Basis

C3, Wildlife Aesthetics, G, [6.0, 10.0], 30% | [6.0, 10.0] 0.15*R,
4/02 passage Ecology, G, [6.0, 10.0], 40% NPD
Sustainability, G, [6.0, 10.0], 15%
Technical quality, G, [6.0, 10.0],5¢
Cc2, Highway Nuisance, C, [-1, 1], 1 [-3, 7] 0.5%*LNPV
2/04 objects Traffic safety, G, [0, 3], 1 , PD
Aesthetics, G, [-3, 0, 3], 1
C1o0, Sewage | Project quality plan, G, [1, 10], 50% [3.5, 35]| 1/65*LP@,

9/04 system Preliminary design, G, [1, 10], 50% PD
C1, Quay Planning, C, [0, 16], 1 [0, 80] 1%*LP, PD
2/05 wall Risk, C, [0, 16], 1

Maintenance, C, [0, 16], 1
Innovation, C, [0, 16], 1
Quality, C, [0, 16], 1

us, Office Visual quality, ?, ?, 40% [0, 30] 1M€, NPD
12/06 | building Functionality, ?, ?, 40%

Flexibility, ?, ?, 20%
u7, Sporting Quality, G, [1, 10], 0.5 [0.65, 6.5] 1/35*LP,
4/07 | facilities Maintenance, G, [1, 10], 0.15 PD

Ptsq = points for quality, Ptg.= one quality point, P= estimated price (not given),.§, Snad
= points scoring range, C = Comparative, G = Guiel LNPV = Lowest Net Present Value,
LP = Lowest Price, PD = Price dependant, NPD = Nwite Dependent. @: approximation,

since the price consists of several components.

As described in section 3.6 the bidding freedom Barameter that gives an
indication of the possibility for suppliers to disguish themselves by delivering
added value. In that respect it indicates the “pesgiveness” of the EMAT
award mechanism when compared with the Lowest Paigard mechanism; the
higher the bidding freedom, the more progressive EIMAT award mechanism.

Table 16 presents the bidding freedom of the entenen point systems. The
columns “estimate of the ®roduct” and “added value range” present the
parameters that are needed to determine the bidid@egiom, which is presented
in the column “BF”. Since the "Gestimate” of the bids was not known, several
slightly different assumptions for approximatingaite done. For cases C1 and U3
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the lowest price of the bids is taken, for caseaQ®ice estimate is used, for case
C2 the lowest net present value is taken as referemd for cases C10 and U7 an

estimate of the weighed price components is made.

Table 16

Estimate of

Bidding freedom of point systems

Added Value Range (AVR)

ID, Object
Date

6" product
C3, Wildlife About P, = Pc and Ptsy = 6 results into the 38%
4/02 passage 3.5M€ same amount of points ag P 1.6R and
Ptso = 10 => 0.6*3.5M€ = 2.1M€

C2, Highway About 1% of 80M€ equals 2 points => 5%
2/04 objects 80ME® 0.4M€/point * 10 points = 4M€

C1o0, Sewage About 5M€ | 5ME€ gets 65 points => 0.077M€/point[* 35%
9/04 system 35 points = 2.7M€

C1, Quay wall About 1% of 60M€ => 0.6M€/point * 80 points 44%
2/05 60M€ = 48M€

us, Office About 1 point equals 1 M€ => 30 points = 14%
12/06 building 180M€ 30ME€

u7, Sporting About 470k€ gets 35 points => 13.4k€/point f 65%
4/07 facilities 470k€E 65 points = 873kE€
BF = Bidding Freedom = AVR / (Gestimate + AVR) in percent. @: Assumption.

5.3.2

Price correction systems

Eleven price correction systems were found, eigithe from the civil sector and
three from the commercial sector. All encountereit@ correction systems have
in common that the bid with the lowest correctetcprwins. The price is
corrected by subtracting the added value from gheler price. The encountered
price correction mechanisms are presented in TaBleThe explanation for the
columns “ID, date”, “Object” and “Ok?” is the sanas for the point system table.
The column “Formula” presents the formulae that evased to determine the
added value of the bids.
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Table 17 Formulae of price correction system

Date

u4, Parking Performance on 4 direct criteria can lead to aneadd | Yes
5/04 garage value.
C14, | Sluice doors| Added value 38 0.429 * median price of the validated Yes
1/05 bids. &: Performance on 4 criteria [-1, 0.5].
C13, Highway Added value = (§ * 0.176 * median price of the validated Yes
7/05 objects bids) + value of the performance on 3 direct cideSy:
Performance on 2 criteria [-1, 1].
C15, Dredge Added value = § * 0.667 * median price of the validated Yes
8/05 works bids. &: Performance on 2 criteria [-1, 1].
C11, | Waste soil | Added value = (§ * 0.15 * median price of the validated Yes
8/05 depot bids) + value of the performance on 2 direct ciageS;:
Performance on 4 criteria [-1, 1].
Ci2, Bridge Added value = ($* 0.176 * median price of the validated Yes
12/05 bids) + value of the performance on 1 direct ciider
So: Performance on 1 criterion [-1, 1].
U2, Secondary Performance on 4 direct criteria can lead to aneadd Yes
7/06 school value of 5.3 M€#
C6, Road Performance on 2 direct criteria can lead to aneadd | Yes®
10/06 | renovation value of about minus 4 M€ to 2 M£€.
U6, Ice skating Performance on 5 direct criteria can lead to aneadd ?
3/07 track value of 0.7 M€ to 3.5 M€*
C19, Road Performance on 2 direct criteria can lead to aneadd Yes
3/07 | maintenance value of 100 k€.
C18, Dredge Subtracted value = (10 -o3* QU, QU = Quality Unit. ?
11/07 works QU = median price of the validated bids * (40/60) /
average (8). So: Performance on 3 criteria [1, 10].
Sq = quality score. [gmin, Somay] = scoring range of the quality points. #: pricensists of several
components. @: one of the suppliers that did natthe assignment started a lawsuit but lost.

The third column of Table 18 presents the awardecia that were used in each
case, their determination method, the score rarigeaoh criterion and if
applicable their relative influence. In the pricercection systems, two types of
award criteria were encountered; criteria for whtblke performance was
translated into a monetary value directly and erador which the performance
was grouped first and then the resulting group genfance was translated into a
monetary value. For grouped criteria the weighgigen, for single criteria the
weight factor is 1. Some price correction mecharsame both types; these cases
have two cells in the third and fourth column. Bkss the score determination
methods mentioned in the previous section (Compagaand Guideline), a new
method was encountered (Measure), which amounssmply measuring or
reading a certain promised performance.
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Table 18
Object

5/04

Parking

Award criteria of price correction systems

Award criterion, Determination, Score

range, Weight

Earlier delivery, M, ?, 1
Extra parking place months during construction

50k€ per month, NPD

Valuation, Basis

,  4K€ per 24 parking

garage
M, ?, 1 place months, NPD
Shorter traffic diversion, M, ?, 1 5k€ for each week, NPD
Risk charge for encountering ground obstacles, M€ cheaper than estimate,
?, 1 NPD
C14, Sluice Integrated project management, C+G, [-1, 1], 25%1, 0.5]*0.429*Median,
1/05 doors Design approach, G, [-1, 1], 40% PD
Work method, C, [-1, 1], 25%
Earlier delivery, C, [-1, 1], 10%
C13, Highway Project management, G+C, [-1, 1], 40% [-1, 1]*0.176*Median,
7/05 objects Work method, C, [-1, 1], 60% PD
Earlier delivery, M, ?, 1 50k€/week, NPD
Fewer weekend closures, M, [0, 10], 1 10k€/weekend, NPD
Lower road height, M, ?, 1 25k€/cm, NPD
C15, Dredge Work method, G, [-1, 1], 65% [-1, 1]*0.667*Median,
8/05 works Project management, C+G, [-1, 1], 35% PD
Cl11, Waste soil Work method, G, [-1, 1], 30% [-1, 1]*0.15*Median,
8/05 depot Planning, G+C, [-1, 1], 20% PD
Environmental management, G+C, [-1, 1], 10%
Contract management, C, [-1, 1], 40%
Extra depot content, M, [0, 1M 1 €2.50/n%, NPD
Extra covered area, M, [0, 100ha],1 15k€/ha, NPD
C1l2, Bridge Risk management, C, [-1, 1], 1 [-1, 1]*0.176*Medjan
12/05 PD
Shorter traffic blockade, M, [0, 16], 1 25k€/12 heuNPD
U2, Secondary Energy performance, M, [EPC 1.4, EPC 0.8], 1 [0, 1.8 M€], NPD
7/06 school Satisfaction of wishes, G/M, [0 pt., 395 pt.], 1 [0, 2.0 M€], NPD
Level of cooperation, G, [0, 1], 1 [0, 0.5 M€], NPD
Value creation, G, [0, 1], 1 [0, 1.0 M€], NPD
C6, Road Availability, G, ?,? [-2, OM€], NPD
10/06 | renovation Risk management, G, ?, ? [-2, 2M€], NPD
ue, Ice skating Information construction plan, G, [1, 5], 1 [0.1, 0.5 M€], NPD
3/07 track Quality construction plan, G, [1, 5], 1 [0.18, 0.9 M€], NPD
Sustainability and environment, G, [1, 5], 1 [0.06, 0.3 M€], NPD
Proces and risks, G, [1, 5], 1 [0.16, 0.8 M€], NPD
Exploitation and maintenance, G, [1, 5], 1 [0.2, 1.0 M€], NPD
C19, Road Duration phase 1, M, [0 days, 35 days], 1 50k€/day earlier, NPD
3/07 mainte- Duration phase 2, M, [0 days, 35 days], 1 50k€/day earlier, NPD
nance
C18, Dredge Functionality of the design, G, [1, 10], 40% [1, 10]*(0.66/Av.
11/07 works Proces design, G, [1, 10], 37% Score)*Median, PD

Sustainability, G, [1, 10], 23%

[Smin, Sma = poOints scoring range, C = Comparative, G = Galide, M = Measure, Median is median

price of the bids, PD = Price Dependant, NPD = NRsice Dependent.

The fourth column of Table 18 presents how perfonoeon the award criteria is
translated into money. Again, this can be done Rri@e Dependant (PD) or Non
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Price Dependant (NPD) way. Table 19 presents tkelibg freedom of the
encountered price correction systems.

Table 19 Bidding freedom of price correction system
Object Estimate of 6 Added Value Range (AVR) BF

Date product

u4, Parking About 12M€ Estimate: about 60k€ 0.59
5/04 garage

C14, | Sluice doors (1-0.429) * 1.5*0.429*Median 53%
1/05 Median

C13, Highway (1-0.176) * PD part: 2*0.176*6.472M€ = 2.2381 33%
7/05 objects 6.472 M€ = NPD part: 300k€ (estimate)

5.3M€

C15, Dredge (1-0.66) * 2*0.66*Median 80%
8/05 works Median

C11, | Waste soil | (1-0.15)*48.7 | PD part: 2*0.15*48.7M€ = 14.6M€| 31%
8/05 depot M€ = 41.4M€ NPD part: 4AM€

C12, Bridge (1-0.176) * PD part: 2*0.176*50M€ = 17.6M€| 30%
12/05 50M€ = 41.2M€ NPD part: 400k€ (estimate)

u2, Secondary About 18M€ 5.3M€ 23%
7/06 school

C6, Road About 126M€ 6ME€ 5%
10/06 | renovation

U6, Ice skating About 11M€ 3.5M€ 24%
3/07 track

C19, Road About 1.2M€ 100k€ 8%
3/07 | maintenance

C18, Dredge 0.66 * Median 0.66 * Median 50%
11/07 works

BF = Bidding Freedom = AVR / (6estimate + AVR) in percent.

The procedure for determining the bidding freed@mmientioned in section 3.6.
Since the “6 estimate” of the bids was not known, several dlighlifferent
assumptions for approximating it are done. For saS#&1 trough C15 in Table 19
a special approach was used in order to make amngstson for the 6estimate.
These systems take the median price of all the hiala reference for determining
the added value, while it is also possible to scoegative added value. In order
to determine the ‘Gestimate for these cases, the negative added vahuge

(which is determined by penalty multiplier * estiteaof median price) is
subtracted from the estimate of the median prisesteown in Figure 36. This can
be rewritten as multiplying the estimate of medpaice with (1 - multiplier),
which explains the approximations of theetimate for cases C11 trough C15 in
Table 19.
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Added Value

AN
Maximum
Positive added value
Negative added value
Minimum » Price
I i “Budget
6" Estimate Median tester”

Figure 36 Determining bidding freedom with the neadis reference

Please note that for all cases the bidding freedobrased on (approximations of)
the price estimates of the procurers. If the actunalket conditions are used, the
bidding freedom can be entirely different. For Buste in case C6, the lowest
price bid was about 49M€ while the procurers estamaas 130M€. The
recalculated bidding freedom (influence of addetuea then becomes 6/(6+49)=
11%, instead of 5%.

5.3.3 Ratio systems

Two ratio systems were encountered, see Table 80bBth cases the bid with
the highest value price ratio wins.

Table 20 Formulae of ratio systems

ID, Object Formula (0]'¢4
Date

C20, Intake Value/Price. Value = “Bprice estimate” + (0.25 * “6price | Yes
11/07 works estimate” * §). So: Performance on 4 criteria [-0.25, 1].

U9, | Government| IndexQ / IndexP. IndexQ = price estimate unchanpged + | Yes

12/07 building price estimate design mutations §.S5,: performance on 4

criteria [-0.75, 0.75]. IndexP = Bid price + cortam for

earlier completion + correction for rejected muoats) /
price estimate

So = quality score, [Smin, Somad = Scoring range of the quality points.
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Table 21 Award criteria of ratio systems

ID, Object Award criterion, Determination, Score Valuation, Basis
Date range, Weight
C20, Intake Functionality, G, [-0.25, 1], 50% [-0.25, 1] * 0.25 * R,
11/07 works Risk management, G, [-0.25, 1], 10% NPD
Innovation, G, [-0.25, 1], 15%

Technical lifespan, G, [-0.25, 1], 25%

U9, Governmer Aesthetics, G, [-0.75, 0.75], 25% [-0.75, 0.75] * Rl * R,
12/07 building Technical quality, G, [-0.75, 0.75], 25% NPD
Functional quality, G, [-0.75, 0.75], 25%

Maintenance, G, [-0.75, 0.75], 25%
Earlier or later delivery, M, ?, 1 6.5k€/day, NPD

[Smin, Smax] = points scoring range, G = Guideline, M = MeasuR| = Relative Influence of the
proposed changes in terms of share of the estinfkte, estimated price (not given), NPD = Non Pric

Dependent.

Table 21 presents the award criteria that were usdibth ratio system cases in
the same way as the price correction system talhe. bidding freedom of the
encountered ratio systems is presented in Table 22.

Table 22 Bidding freedom of ratio systems

ID, Object Estimate of Added Value Range (AVR)

Date 6" product

C20, Intake About 1M€ 0.25*1M€ = 0.25M€ 20%
11/07 works

U9, Government About Assumption that the room for 3%
12/07 building 43M€ improvements is about 3%

BF = Bidding Freedom = AVR / (Gestimate + AVR) in percent.

5.3.4 Other systems

This section presents five systems that do not gl one of the previously
mentioned categories. Table 23 presents a “subjetBystem, a system that was
introduced by the supplier and a value maximisasgatem. Table 24 presents
the award criteria that were used in these systemtsTable 25 presents an
estimate of the bidding freedom of these systems.
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Table 23 Formulae of other systems

ID, Object Formula (0]'¢4
Date
C17, | Waterworks| None. The procurement document statas 3tcriteria will | No
11/04 be taken into account in relationship with the pribut it
does not state how. One could call this a “subje=ti
method.
U1, School + This was not a real EMAT case. It is included besmathe | Yes

3/05 | residences supplier was able to convince the client to inceettse
scope of the project with 4 value aspects.
C4, Wwildlife Value maximisation. The reward is fixed on 2.6 M&e Yes
11/05 passage value is determined by the performance on 3 criteBids
can earn a maximum of 69 points.

Table 24 Award criteria of other systems

ID, Object Award criterion, Determination, Valuation, Basis
Date Score range, Weight

C17, | Waterworks Quality work plan, ?, ?, ? ?,

11/04 Sustainability, ?, ?, ?

Product and process innovation, ?, ?, ?
ul, School + Functionality, ?, ?, ? “Monetisation” of
3/05 residences Energy performance, ?, ?, ? aspects; plausible
Aesthetics, ?, ?, ? calculations of delivereo
Sustainability, ?, ?, ? added value; NPD
C4, Wildlife Ecology/environment, C, [13, 39], 1 Not applicable.
11/05 passage Traffic hindrance, C [6, 18], 1
Aesthetics, C, [4, 12], 1
[Smin, Snax] = points scoring range, C = Comparative, NPD =nNRrice Dependent.

The bidding freedom of the other encountered systesrpresented in Table 25.

Table 25 Bidding freedom of other mechanisms

ID, Object Estimate of Added Value Range (AVR)

Date 6" product

C17, | Waterworks About Estimate: about 60k€ 1%
11/04 12M€

U1, School + About 2M€ About 700k€ 26%
3/05 residences

C4, Wildlife 2.6M€ Not applicable n.a.
11/05 passage

BF = Bidding Freedom = AVR / (Gestimate + AVR) in percent.
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Table 26 presents two cases of which the essemtiatmation about combining
performance information with price information wadssing. These cases are
still included in this thesis because they provideful information such as the
used value aspects, see Table 27. Obviously, ttdibg freedom of these two
cases could not be determined since the formulala@sng. Another reason why
these cases are included is to indicate the diffjicaf the data collection.
Perhaps an appeal based on the law of opennessbdicppdministration could
have been used to force the revelation of the imftion, but it was chosen not to
do so because that procedure would take a lotmé tand it could harm the good
relationships.

Table 26 Systems of which the formula is unknown
ID, Object Reason for lacking formula (0]'¢4
Date
C5, Wildlife Project leader did not respond. 7
6/04 passage
Cs, Highway Project leaders decided to keep the formula sedretause ?
11/07 | renovation that is what they agreed with the suppliers.
Table 27 Award criteria of systems of which thenfafa is unknown
Object Award criterion, Determination, Valuation, Basis
Score range, Weight
C5, 6/04 Wildlife Durability, G, [5.9, 10], ? Unknown.
passage
C8, 11/07 Highway Work plan, ?, [?, 100], 20% Unknown.

renovation Cooperation, G, [20, 100], 40%
Traffic plan, CM [?, 100], 35%
Aesthetics, G, [?, 100], 5%

[Smin, Smax] = points scoring range, G = Guideline, CM = Comgtave Measure; the performance is
measured using a tool, the best scoring alternatdeeives 100 points.

5.4 Conclusion 2

The second key question “which EMAT award mechamsisme used in practice?”
is answered by presenting the properties of 24 ENMe#iard mechanisms that
were applied in practice. Four main types are digtished; the point system (6
cases), the price correction system (11 cases)tdtie system (2 cases) and the
value maximisation system (1 case).
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5.5 Trend analysis

In order answer the third key question “which deyhents can be distinguished
in EMAT?” several cross-sections of the databasemade. The parameters
“type of EMAT award mechanism”, “moment of applicat”, “project size” and
“bidding freedom” have been correlated. As showrFigure 37, this leads to six
correlations. These will be described in the resiwecsub sections. In sub

section 5.5.7 the usage of award criteria will heestigated.

Bidding Moment of
freedom ) application

7. Award criteria

Project size

Figure 37 Correlation of several parameters.

Other parameters (type of procurer, type of objégpe of contract) have not
been correlated because these parameters wereiypetde be of lesser interest
given the limited amount of time.

Note that since there is no exact idea of the tatahber of EMAT awards in the
Dutch construction industry for the given timefranitecannot be determined
whether the case material is enough to be sta&Btiaelevant. Still, the trend
analysis has been carried out because it can gteatative impression of the
current state of the art of the EMAT award mechanis

5.5.1 Bidding freedom in time

Section 3.6 defined the concept of bidding freedégure 38 presents the
relationship between the bidding freedom of progeghd the moment of
application in the civil sector.
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Bidding freedom in time (Civil, 14 out of 17 cases)

80%

60%

40%

Bidding freedom

20%

0%
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Date

Figure 38 Development in time of bidding freedonvilcprojects

The graph shows a slightly downward sloping trenduad 30%. However, if
only the positive added value is used for the dmtaation of bidding freedom,
because the median price bid is taken aseference (see Figure 36 in section
5.3.2 for the accompanying consideration) the agerhidding freedom would be
about 20% and would show a slightly increasing thearound 20%.

Bidding freedom in time (Commercial)

90%
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50%
40%
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20%
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0%
Jan-02 jan-03 Jan-04 jan-05 Jan-06 jan-07 Jan-08

Bidding freedom

Figure 39 Development in time of bidding freedoramanercial projects
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Figure 39 presents the relationship between théibigl freedom of projects and
the moment of application in the commercial seciidre graph shows a slightly
upward sloping trend around 20%.

The combined average bidding freedom of the cieidter and the commercial
sector is about 25%.

5.5.2 Type in time
Figure 40 presents how often the types occurregaich year in the civil sector.

Type in time (Civil)
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Figure 40 Types of EMAT in time; civil projects

Figure 41 presents how often the types occurreeaich year in the commercial
sector.
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Type in time (Commercial)
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Figure 41 Types of EMAT in time; commercial progct

Remarkable for the civil sector is the use of tlénp system until 2005 and then
a sudden period of price correction systems. Thiifetence can be explained by
the introduction of the RWS manual for EMAT awar@ohanisms in 2005. In the
commercial sector there is not such a clear distomc However, very remarkable
is the sudden appearance of the ratio system fom bectors in 2007. These
appearances can be explained by the continuoustaitefor the ratio type of
evaluation, as generated by for instance De Ridd6606:209). Another
explanation is the progressing insight of procuransl their advisors as a result
of good and bad experiences and knowledge sharing.

5.5.3 Size in time

Figure 42 presents the relationship between projemd and moment of
application in the civil sector.
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Project size in time (Civil, 8 out of 17 cases)
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Figure 42 Development in time of project size; tmiojects

Figure 42 shows an upward sloping trend, suggesdtiag procurers in the civil
sector have first tried EMAT on some smaller prageand then became bold
enough to try it on bigger projects.

Figure 43 presents the relationship between projemd and moment of

application in the commercial sector. This grapleslmot really show any
relationship, other than that most of the projestse relatively small.
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Project size in time (Commercial)
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Figure 43 Development in time of project size; coanemal projects

5.5.4 Bidding freedom versus project size

Figure 44 presents the bidding freedom relatedrtjget size in the civil sector.
There does not seem to be a real correlation betvpeeject size and the bidding
freedom, where one might expect a downward slopimg because procurers of
bigger projects might be more conservative (thedirid freedom is an indication
of progressiveness) because a lot of money is il On the other hand, larger
projects also probably mean greater specificatifarg hence it would be a
convenient way to avoid specifying everything invadce.

Two groups can be identified; several projects darahan 10 M€ and a group of
cases around 50 M€.
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Bidding freedom

Bidding freedom vs. Size (Civil, 8 out of 17 cases)
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Figure 44 Bidding freedom related to project siz&jil projects

Figure 45 presents the bidding freedom relatedrjget size in the commercial

sector.

Bidding freedom

Bidding freedom vs. Size (Commercial)
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Figure 45 Bidding freedom related to project sizemmercial projects
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Figure 45 would suggest a slightly downward slopimg around a bidding
freedom around 20% but there are really too fewesa® draw conclusions about
that.

5.5.5 Bidding freedom of each type

Figure 46 presents the average bidding freedomache&EMAT type in the civil
sector. The category “other” (design contest oresafr which some information
is missing) are excluded from the overview sincesitmpossible to determine the
bidding freedom of these cases.

Average bidding freedom of each EMAT type (Civil)
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Figure 46 Average bidding freedom of each typejlgivojects

Figure 47 presents the average bidding freedomacheeMAT type in the
commercial sector.
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Average bidding freedom of each EMAT type (Commercial)
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Figure 47 Average bidding of each type; commergiadjects

Remarkable item in the civil sector, see Figure 46that the average bidding
freedom of the point systems is almost the sam#hasof the price correction
mechanisms, measured over 4 and 8 cases respactived general level there
seems to be some consensus between the procurdresd point systems and the
procurers that use price correction systems.

In the commercial sector, see Figure 47, the ueémoint systems seem to be a
bit more progressive than the users of price cdiomcmechanisms.

5.5.6 Type versus size

Figure 48 presents the type — project size relatdms in the civil sector. From
this graph no real preference for a type can bémsiished for the three project
size categories. Rather the other way around; Hiergmall civil projects, each
type has been applied.
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Type vs. Size (Civil, 9 out of 17 cases)
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Figure 48 Types of EMAT related to project sizejilcprojects

Figure 49 presents the type — project size relatihdms in the commercial sector.
In the commercial sector, there seems to be a peafee to apply the price
correction system for the smaller project size gatg. There is no real
underlying explanation for this preference othearththe speculation that
procurers of relatively small projects in the commuial sector want to keep it
simple and do not feel the need to “obscure” theltingness to pay by
expressing the added value in points.

Type vs. Size (Commercial)
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Figure 49 Types of EMAT related to project sizemenercial projects
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5.5.7 Applied award criteria

This section presents an overview of which awalitecia were used in the
collected EMAT award mechanisms.

Used value aspects
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Figure 50 Used award criteria

Figure 50 shows in how many percent of the projectertain type of award
criteria was used, for the civil sector (17 casasy for the commercial sector (7
cases).

Most used award criterion in the civil sector i thuality of the project
management plan, a process quality criterion. Tligesponds with Otto’s
findings (2009) in a study for Rijkswaterstaat.

Most used award criterion in the commercial sedsothe functionality of the
built object, which is a product quality criterion.
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5.6 Conclusion 3

The third key question “which developments can btidguished in EMAT?” is
answered by presenting several correlations ofpttoperties of the 24 EMAT
award mechanisms that were applied in practice.

The average bidding freedom is about 30% for cdses the civil sector and
about 20% for the commercial sector, amounting tmmbined bidding freedom
of about 25%.

Remarkable for the civil sector is the use of tlénp system until 2005 and then
a sudden period of price correction systems. Thiifetence can be explained by
the introduction of the RWS manual for EMAT awar@chanisms in 2005. In the
commercial sector there is not such a clear distomc However, very remarkable
is the sudden appearance of the ratio system ftm bectors in 2007.

Most used award criterion in the civil sector i®thuality of the project
management plan, a process quality criterion. Messtd award criterion in the
commercial sector is the functionality of the bwhlject, which is a product
quality criterion.
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6 Suitable EMAT award mechanism
elements

Everything is vague to a degree you do not reatifleyou have
tried to make it precise — Bertrand Russell, Enigliauthor,
mathematician & philosopher (1872 - 1970)

Section 3. A model for presenting

Section 2. Problem inquiry (BQ 1-4) EMAT award mechanisms (BQ 5)

Section 4. Constrains on EMAT Section 5. EMAT award mechanisms
award mechanisms (KQ 1) applied in practice (KQ 2, KQ 3)

v

Section 6. Suitable EMAT
configuration options (KQ 4, MQ)

A

Section 7. Conclusions &
Recommendations

This section presents the answer to the third kegsgion “which EMAT award
mechanism elements are suitable?” by identifying ¢hements of EMAT award
mechanisms presented in section 5.3 and compaheig twith the suitability
requirements identified in section 4. The main digs“which EMAT award
mechanisms are suitable for the Dutch constructmustry?” is answered by
presenting the suitable EMAT elements in a confagian tree.
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The suitable elements of the investigated EMAT advarechanisms are presented
in a configuration tree. Before the tree is disgldysome instructions about how
to read the tree are needed. There are two typdsasfches. The “or” branch
represents a situation in which a choice betweemsd possibilities must be
made. The so-called “and” branch represents a sdnan which all elements
must be defined. The graphical representation ekéhtwo types of branches is

given in Figure 51.
Or” relation; choose one of the options

é
“"&” relation; all sub-items are needed

Figure 51 Explanation of the symbols used in theAaMonfiguration tree

The “or” branches are numbered for referencing o@as The decisions are
accompanied by considerations. There are severakss for the considerations:
the match with the requirements that were defineddction 4, literature,
information from the case files, conversations wiile involved persons and
conversations with procurement professionals wheehspecialised in the EMAT
award mechanism (see Appendix H for details).

For the readability the tree is divided into sevdigures. The reading direction
of the three is from above to below. The coloured® of the tree elements
represent the start of another tree element.

The reading direction would suggest a top-down i@t process, but note that in
reality often other paths are followed and manyicke are made implicitly.

Several configuration options turned out to be ¢tietihg with the limitations as
mentioned in section 4. These configuration optians mentioned in the text for
the sake of completeness and for explicitly showiiyy these options should not
be used, but they are not included in the configjoratree in order to avoid
confusion.
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6.1 The basic decisions

Assume there is a procurer who has arrived at thgesin which an award
mechanism needs to be formulated. In an earliggestéhe decision to apply the
EMAT award mechanism has been made and all accopipgrthoices (i.e. task
allocation, organisation form, procurement procegduwontract form) are made in
such a way to facilitate that decision. This exadadhe lowest price award
mechanism; see Figure 52a). Value price optimisa{leigure 52b) or value
maximisation (Figure 52c) are the remaining options

Price minimisation

Value (€)

.
/%

Price (€)

a)

Value Price optimisation

Value (€)

AN

\
\

Price (€)

b)

Value maximisation

Value (€)

_

|
_

Price (€)

c)

Figure 52 The three award strategies

This situation forms the starting point for the ENMlAonfiguration tree, as

depicted in Figure

53.
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Price fixed, Price variable,

Value variable Value variable

Figure 53 Main configuration options for EMAT awandechanism

6.1.1 Decision 1: Value maximisation oWalue Price optimisation?

Typical characteristic of the EMAT award mechanimrhat the performance on
one or more award criteria is allowed to vary. Qrighe main decisions is
whether price is allowed to vary as well or note skecision number 1 in Figure
53. In the case the price is fixed, the procureblmly announces the budget; the
supplier that bids the highest value for that bud@md meets all other
requirements) wins the contract. This procedural$® known as a value
maximisation system and it is elaborated in secioh

Consideration

Advantage of the value maximisation system is tih@t value of bids does not
have to be expressed in monetary terms. Drawbathkassome procurers think
that stating the budget in advance increases tleaf cost overruns. Drawback
from a theoretical point of view is that value mangation imposes the same
limitations as price minimisation; the price is éick and thus the number of
solutions suppliers can formulate in order to fitné best possible solution is
restricted.

6.1.2 Decision 2: V-P or V/IP?

In case the procurer decides that both price a$ aslalue of bids should be
allowed to be variable, the choice between the main preference systems (see
Figure 54 and section 3.4) needs to be made, seisida number 2 in Figure 53.
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The system that bases preference on the highesevalice ratio — in short the
V/P preference system — is elaborated in secti®n Bhe possibilities for a
system that bases preference on the highest difterdbetween value and price —
in short the V-P preference system — are elaborateskction 6.1.3.

Value Value
2 1,33 1 A 30 20 10 0

-10
-20
-30

t—+—+—+—+—+—+—+—> Price ——+—+—+—+—> Price
80 80

Figure 54 Equal preference lines of ratio and difface system respectively

Consideration

Seventeen of the twenty-four analysed cases (siRtpystems and eleven price
correction systems) base preference on the highmsturement profit (highest
value minus price, or lowest price minus added ealWnly two of the twenty-
four analysed cases based preference on the highést price ratio. So the
majority bases preference on the absolute amouptraedurement profit instead
of profitability in relative terms.

Both types of selection are economically ratiotddbwever, it is important to
make a choice, because depending on the prefergystem, the ranking of bids
can change, as shown in Figure 19.

Literature (Kelly et al. 2004:17, Ridder 2006:20®dder & Soons 2006:10-2,
NEN 2000a:12) states that preference should be noad€¢/P. In that respect it is
strange that in such a large portion of the enceret cases preference is based
on V-P.

Advantage of the V-P system is that is does notdn®eestimate the value of the
terms of reference; all of the encountered pricere@ction mechanisms are in the
form of “price minus added value” instead of “totedlue minus price”, in which
total value consists of the value of the termseaference and the added value.
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Drawback of the V-P system is that it increasesdhance that a higher portion
of the budget will be spent, since it is relativelgsier to get a higher difference
between value and price if the price is higher, abs® Figure 19. However,
depending on the way added value is defined, spandihigher portion of the
budget could very well be a bargain. If the rewérd extra performance is
“conservative” (hard to obtain added value + exgeaformance is rewarded
cheaply), then it is not attractive for supplieosdeliver extra value. For
procurers however it then becomes attractive toyappe V-P system. If the
reward for extra performance is “progressive” (e&sybtain added value + extra
performance is rewarded generously), then it isaative for suppliers to deliver
extra value. For procurers it then becomes attvacto apply the V/P system.
These considerations do not play a role when theddralue is determined as
realistic as possible.

A consideration that supports the V-P system ig fitacurers often hesitate to
make their price estimate publicly known in advantey think it increases the
risk of suppliers not making their price bid as quatitive as possible. Although
that does not have to be the case, since the sanspdire in competition, the
combined experience of procurers is something statuld be taken into account.

Based on these considerations, there seems tosligha preference for the V-P
system. In the EMAT expert meeting of may 2008 (8p@endix H) the idea was
introduced that if the profitability is higher thancertain threshold (i.e. 4%,
which is commonly used in government investmentigieas) then the profit
should be maximised, so then the V-P system shbeldpplied; otherwise the
VI/P system should be applied, because then theirengabudget could better be
spent on other projects.

Furthermore, it might be possible to base prefeeeo the procurement profit
multiplied by the profitability percentage. For tasce consider the following
situation: there are two options, option A with fitability of 4% and a
procurement profit of 10 M€ and option B with priafbility of 3% and a
procurement profit of 15 M€. The products then wbbk 40 and 45 respectively.
Since 45 is higher than 40, option B would win. Tdensequences of this new
preference determination method would have to lvestigated.

6.1.3 Decision 3: Price correction system or point systém

When preference is based on the highest differdreteveen value and price — in
short the V-P preference system — the procurer chnose between two methods;
the point system (Pt.) or the Price Correction 8ysi{PCS), see decision number
3 in Figure 53. The configuration options for thecg correction system, in

which both value and price are expressed in mowetiamms, are described in
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section 6.4. The parameters for the point systenwhich both value and price
are expressed in points, are elaborated in se@ibn

Consideration

The examples in section 3.7 show that the princigflpoint systems and PCS’s is
actually the same; the added value is calculatedsarbtracted from the price and
the bid with the lowest corrected price wins. Thdyodifference is the way in
which the calculations and results are presentexdvéver setting up a point
system requires that price is translated into pmimthich requires the
introduction of an extra parameter, which has nituience on the preference and
thus unnecessarily complicates things. Furthernibre easy to make errors in
the system for translating price into points, ireseng the chance of lawsuits and
delays. So for the sake of simplicity and elegartbe, price correction system
should always be chosen. Expressing extra perfocmam monetary terms is
more comprehensible for everyone involved; it isqeéved as less artificial and
it is easier to explain and to ‘defend’. Furthermpftuning” the point system
needs monetary estimates anyway.

An argument for applying the point system is thapmessing extra performance
in monetary terms gives a suggestion of accuraey ih not justified. Procurers
can only make approximating/indicative statemeritewt how much they are
willing to pay for a certain extra performance.

All in all the price correction system has more adiages. The point system
introduces an extra variable which makes it unneag$y complex; first both
added value and price differences are expresseaimts and then, in order to get
an idea of what really happens, one must translaepoints back into money.
The advice is to keep it simple and just expredsi@and price differences in
money.

6.2 Value maximisation systems

This EMAT award mechanism subtype selects the bitth whe highest value. The
price dimension is of ho consequence, since theymr has stated to be willing
to spend a fixed amount of money, provided certainimum requirements are
met as well. The value of the bids is determinethva Multi Criteria Evaluation
(MCE), which will be described in section 6.8. Thig with the highest value is
awarded the contract. This procedure is also knawma design contest.
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Two envelope system

The evaluation report of one of the cases describeduse of a so-called two
envelope system; suppliers were required to deltheir bid in two envelopes, a
price envelope and a design envelope. First allgleenvelopes were opened, the
added value of each design was determined (usipgbdicly known
determination mechanism) and then the price enwelafpthe bid with the highest
added value was opened. If the price would fit witthe budget then that bid
would win the contract. If not then the price enyed of the bid with the second
highest value would be opened, the budget checkldvba performed again and
this procedure would be repeated until there wasdathat would fit within the
budget. Strange thing about this procedure is thabuld be possible that the
“economically most advantageous tender” would nat the contract. For
instance, a very cheap solution with no added valoeld lose from a bid with
only a small amount of added value, while beingodiagportionally more
expensive than the other bid. Furthermore, it rasge to allow the price to vary
in a value maximisation system. Because of theefmntioned problems, the
two envelope system is not presented here as aldeisolution. Also, in the
mentioned case it was eventually decided that mVleédopes should be opened.
Luckily for them, the added value was expressethaometary terms, so the value
maximisation system could be converted into a valicte correction system.

Please note that for any EMAT procedure it is pbksio require that the bid is
delivered in a price envelope and a design envelbpéthat is not a two
envelope system as described above.

6.3 Ratio systems

The ratio system bases preference on the highesitability of bids. That
profitability is determined by dividing the totahlue of a bid by the price of that
bid. The price configuration options will be dedwd in section 6.6.

6.3.1 Decision 4: Expressing total value with or withodixed part?

There are two possibilities for determining theatlotalue of the bids (see
decision 4 in Figure 55). The first option uses altiCriteria Evaluation (MCE),
see section 6.8 for the description of that proced@Trhe other option divides the
total value into an obliged part ¢V, value of the Terms of Reference, see
section 6.7) and a variable part (AV, added valis&g section 6.9.
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Price fixed,

Price variable, -
Value variable
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Figure 55 Configuration options for the ratio syste

Why dividing the added value by the price is not sitable

One could argue that in order to avoid the diffigubf having to determine the

total value of bids, one could just divide the addelue by the price. However,
as explained by the example in Figure 56, this radthas a certain bias which

makes it unsuitable.

Maximum
possible
added value

Value of Terms
of Reference

p
v - Price

Figure 56 Added value divided by price is not shlea

Figure 56 shows bids A and B. If preference is dmieed by added value
divided by price, then bid B wins, because the amfjlis larger than the angle
o’. If preference is determined by the total valugided by price, then bid A
wins, because angkeis larger than anglf. Because of this bias, the system of
dividing the added value by the price cannot besidered as a suitable award
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mechanism. That unsuitability is demonstrated by fihllowing example: a bid
with zero added value could still have a very npecece for complying with
minimum requirements, but since “added value dididey price” would yield
zero, it would never win against a bid with juslitdle added value, however bad
the price of that bid may be.

In the same manner it can be shown that a systamndividesAvalue byAprice
is also unsuitableAvalue is the added value amgbrice is defined as the
difference between the price of the bid and sonferemnce price).

Consideration

The main advantage of just using a MCE to exprésstotal value of bids is that
the value of the terms of reference does not havieetdetermined. But as shown
in Figure 55, that is also the main drawback; legvout the value of the terms of
reference will most probably lead to sub-optimadukts, because suppliers are
empowered to look only at the award criteria. Péeaste that the option of
expressing the total value of bids was derived frihmory; it has not been
encountered in practice.

6.4  Price correction systems

The Price Correction System (PCS) bases preferencie lowest corrected
price.

6.4.1 Decision 5: P-AV or V-P?

As shown in Figure 57 there are two PCS types; mdiing added value from the
price or subtracting price from the total valuecBen 6.9 shows how the added
value (AV) is determined. Section 6.7 shows howd&iermine the value of the
Programme of Requirements {)4). See section 6.6 for the price configuration
options.
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Figure 57 Configuration options for the price cootéon system

In the following it is shown that choosing on thasls of the lowest Price (P)
minus the Added Value (AV) is essentially nothingeethan choosing on the
basis of the highest total Value (V) minus the prisee Equation 1 for the
mathematical expression of this statement.

min(P— AV) = max(V— Fj (Equation 1)

Equation 2 describes the formula of maximising pmecurement profit, Equation
3 describes the elements of value and Equationodvstthat minimising a
function corresponds with maximising the negativdtat function.

max(V - P) (Equation 2)
V=V, + AV (Equation 3)
rIID!Rn(f(x)) - rpD%x(—f x) (Equation 4)

Substituting Equation 3 into Equation 2 and apptylbquation 4 leads to
Equation 5.

min -V, = AV + P) (Equation 5)

Since Vtor is the same for all bids, it can be ignored in preference
determination. Leaving ¥ out of Equation 5 leads to Equation 6, which is th
basic form of the price correction mechanism.
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min(P— AV) (Equation 6)

Hence it is shown that the PCS is an occurrencithefV-P preference system.

Consideration

The main advantage of the P-AV system over the $¢Btem is that it does not
need to express the value of the terms of referemaking the system easier.
Furthermore, if the value of the terms of referemamuld be expressed, one could
apply the V/P system (idealised by literature, deeision 2) instead of the V-P
system.

It is also theoretically possible to express th&twalue of a bid in points and
then translate the point value into Euros; howeveen the value of the terms of
reference is not taken into account and that shaeldliscouraged, as shown in
Figure 55.

It could be a strategic decision to not give orgumébe the terms of reference; by
doing so, the procurer deliberately gives suppli@ist of trust, in the hope that
the suppliers will return the favour. However, hetcurrent climate, the risk that
such a decision leads to disappointing resultsigf h

6.5 Point systems

At a first glance, the point system does not reslenthe PCS. The point system
seems to express both price and quality of the bidsoints; the bid with most
points wins. At least, that is common for the Dutituation, the system can also
be configured in such a way that the bid with fetyesints wins, which is for
instance common in the Swedish situation (Waara7200he essence of
maximising or minimising the points remains the gam

However, as shown in section 3.7, the principlehaf point system is actually
exactly the same as that of the PCS; the addedevi@mtms a correction on the
price.

As shown in Figure 58 there are several paramdteatshave to be determined in
order to have a working point system. The extraf@anance of bids is expressed
in points using a Multi Criteria Evaluation (MCEee section 6.8. To express the
price in points, three parameters are needed; e peference (s, a point
reference (Ptger) and a value per pointy.
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Figure 58 Parameters of point systems

Intermezzo: the monetary reference

Two methods for calculating the monetary value ofpaint were
encountered; making it dependant on one or morthefprices of the bids
or stating a fixed value per point in advance. GaG8@ and C1 used pric
information, cases C3 and U3 used a constant terdehe the point
value. However, Telgen (2006) and later Chen (20G8pwed that
making the value of points depend on price inforimatwould lead to
undesirable results in the procurement proceduré s should never
be applied. It can happen that the reference bigl thabe removed from
the procurement procedure, for instance becausdhanaosupplier carn
show in a lawsuit that it is not valid. In such ase, the monetary value
of a point also changes, which could lead to anreht different ranking
of the remaining bids. This inconsistency is notlyonrrational and
confusing; it can also be ground for successful dais. Based on this
example, it can be concluded that the procurersasfes C2 and C1 weile
lucky to finish their procurement procedure witholawsuits. If a
constant is used for determining the point valuee problem does not
occur. The inconsistency was also remarked by Kuige Buisman
(2005). In 2008, Rijkswaterstaat (RWS 2008) abadidhthe use of
referring to prices.

[}
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The linear price-point relationship

Basic assumption for the encountered point systisntkat more points
correspond with a higher preference. Figure 59 dbss a linear price-point
relationship. Basic principle for the linear pripeint relationship is that there is
a certain reference price, which will receive ataar amount of points, see point
(Pret, Ptsyer) in the graph of Figure 59. From that point ongtnér prices become
less attractive so they will receive fewer poirgeg point (R Pts,).

Furthermore, typical for linear price-point relatighips, the amount of points
becomes zero at a certain price; see poigt Q.

Points

Pts. ref

Pts.y {---------

Figure 59 A linear price-point relationship

Based on Figure 59, the linear price-point relasioip is described in Equation 7,
with P, the reference price, Ptg.the points for the reference point, fhe price
of bid x and Pts.the points for bid x.

Pts, ZM* Pts (Equation 7)
( 0 ref
Po can be any multiple of 5. For instance in a point system encountered in
practice, R was 2.5 times 2 However, that point system was still in concept
stage and it was never really applied, so it isinctuded in the database. In the
database are only point systems with a point decimterms of percentage. In
the case of a difference in terms of percentage @.50% higher price leads to
50% fewer points) Pequals 2*R.;. Substituting B = 2*P,¢¢ in Equation 7 leads to
Equation 8, which can be rewritten to Equation @ &guation 10.

(2*Fe —R)
(2% et = Per)

ref

Pts, = * Pts (Equation 8)
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*
ref

2 R
Pts, =—* Pts (Equation 9)

ref

P

Pts, = (2——=>-)* Pts, (Equation 10)

ref

Rewriting Equation 10 to the general linear forns w*x + b results in Equation
11.

Pts
Pts, =——* B +2 Pts (Equation 11)

ref

The term (Ptsei/Prer) in Equation 11 corresponds within Figure 58. In order to
determine the monetary value of a pointg df (Re/PtS,er) can be used. As
stated in the intermezzo, the monetary value obinfpshould not be made
dependant on price information.

Price references

Several mechanisms were encountered that tookaivedt price or the median
price as reference for determining the added valueoretically, also the
average price of the bids could be taken as refsger for instance the second
lowest, since the chance that the lowest bid hasitbdraw is higher. However,
as shown in the intermezzo, price references faemheining the added value
should never be applied.

Curved price-point relationships

There are no curved price-point relationships ia tatabase. However Telgen
(2006) states that curved price-point relationsiipse been used in practice, in
other sectors than the construction industry. Fégé® shows the graph of a
curved price-point relationship.
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Points

Pts. ref

Pts.x f----------f--------=

Price

Pref Px

Figure 60 A curved price-point relationship

It also uses a reference point, so a certain refegerice will receive a certain
amount of points, the reference points; see pdfat,(Pts,es) in the Figure 60.
Characteristic of the curved price-point relatioipsts that a bid can never get
zero points, no matter how expensive it is. The hamof points a bid receives is
inverted to the ratio of the price and the refempcice, so if for instance a bid is
three times more expensive than the reference priceceives a third of the
points. The general formula for curved price-paietationships is described in
Equation 12, with R the reference price, Pts.the reference points,Rhe price
of bid x and Pts.the points for bid x.

P
Pts, = ;f * Pts, (Equation 12)
X

Points systems with a curved price-point relatidpstannot be used in V-P
preference system, because the value per poindriglle and the V-P preference
system requires a fixed value per point.

The discrete price-point relationship

Case C10 used a so-called discrete price-pointioriahip. The principle of this
mechanism is illustrated in Figure 61. The cheafedtgets a certain amount of
points, the second cheapest gets a certain amewsdrfand so on. The main
criticism for this type of relating points to priée that it is not rational; small
price fluctuations can lead to large changes irfgnence, or the other way
around. Because of this, the award mechanism of €10 has been subject of a
lawsuit, which turned out badly for the procurem.“case Lindewijk”
(Rechtspraak 2005) the court decided that this raatdm is not allowed. Hence
the discrete price-point relationship is not inodddin Figure 58 as a viable
option.
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Points

Price

Figure 61 Discrete price-point relationship

Another problem of case C10 (see Table 15 and TaB)ewas the use of
“weighed prices”. For instance the points earnedrm@intenance prices were
weighed and added with the points earned for tlegrice. This led to the

strange situation of a “maintenance euro” being lealuable than a “construction
euro”. That is not only irrational; it also invitegpportunistic behaviour of
suppliers. To fix the problem, the weighing meclsaniwas not made publicly
known in advance, which only made things worsedase C10. It can be
concluded that error was stacked upon error in €a5@. Please note that case U7
also used weighed prices, but it is not known wheetthat led to a lawsuit or not.

6.6 Price configuration options

Price is often thought of as a simple parametet,asushown in Figure 62,
several possibilities were encountered.
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Used in: Price

e V/P system n
«  Price correction system ‘

*  Point system [ [ [ |

| Price | | NPV | Several price Unit prices,
components, such optionally in
Lo as maintenance combination with
Specialities: scenarios
« VAT
» Price level

» Indexation

Figure 62 Price configuration options

6.6.1 Decision 6: Price

One can choose for asking a single price for th#rercontract or for the Net
Present Value (NPV), as was done in case C2. Themsent value of an object
consists of the sum of all yearly cash flows, coteal with a certain interest rate.
Furthermore one can choose to ask the price ofre¢w®mponents or even the
price of change scenarios. As shown in the previeerstion, price components
should not be translated into points and then adaéth or without weights).
Instead, the prices should remain in monetary teams then just be added. For
each of the options it needs to be specified wheth&T is included or not,

which base year may be used for inflation correctamd which posts are
indexed.

From a methodological point of view it would be tertto treat the “Net Present
Value” as a EMAT award mechanism in its own righécause besides price
elements (future negative cash flows) it contaiatue elements (future positive
cash flows).

Consideration

Besides simply asking one price for the bid, presarcan ask for the Net Present
Value (NPV), the prices of several components oit pnices. However, the use

of asking the prices of several components is goaable; what the procurer will
do with that information? It is not likely the proer will suddenly leave certain
components out of the deal, because that would gbahe scope of the
assignment. The argument for asking unit pricethat the procurer fixes in
advance what certain changes will cost, giving phecurer room to decide to
change the scope after the contract award.
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From a methodological point of view it would be tegtto treat the “Net Present
Value” as a EMAT award mechanism in its own righécause besides price
elements (future negative cash flows) it contaiatue elements (future positive
cash flows).

6.7 Options for determining the value of the terms of
reference

There are two options for determining the valuahef terms of reference, as
shown in Figure 63.

Used in: VToR
e V/P system '
e Price correction system

Estimate | | Budget |

Figure 63 Options for determining the value of tlkems of reference

6.7.1 Decision 7: Approximating the value of the terms odference

Two main options for approximating the value of tieems of reference are
distinguished; using a price estimate or the budbet certain sense the budget
is also a price estimate, but it has a differemromtation; the budget sets a target
for the procurer, whether it is realistic or not.ig the general impression that the
budget is usually lower than a “safe” estimate; meinstance Flyvbjerg (2003).
In this context also the concept of a “politicaliidiget is used. Using the budget
or a percentage thereof is a theoretical optiorabse it was not encountered in
practice. Only the use of a price estimate was entered.

Analogous to the intermezzo in 6.5 the value of thiens of reference should not
be determined by relying on price information. Heoof the bidders would be
forced to withdraw from the procurement proceduhes value of the terms of
reference would possibly change, which could leadhte strange and undesirable
situation of the ranking suddenly changing.
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Consideration

There are two options for approximating the valde¢he terms of reference;

using a price estimate or the budget. In a cersaimse the budget is also a price
estimate, but it has a different connotation; thielpet sets a target for the
procurer, whether it is realistic or not. It is theneral impression that the budget
is usually lower than a “safe” estimate.

Drawback of using the budget or a percentage tHeme@ method for
approximating the value of the terms of referenc¢hiat the budget is not
necessarily realistic or compatible with market ddgions. There is however
something to say for using the budget; even ikihbdt very realistic, it still forms
a reality for the procurer. However, looking at timésery caused by using
unrealistic budgets, it is better to use a “safstimate.

6.8 Configuration options for the Multi Criteria Evaluation

The Multi Criteria Evaluation (MCE) is a method foombining several
dissimilar performances into one parameter, andesribed earlier in section
2.1.3, it is well documented. In the context of #recountered EMAT award
mechanisms, the output is some score range, inlwimniore points means better.
Of course the scores could also be configured ohsaiway that fewer points
means better. The main parameters of a MCE are slinWwigure 64. Without the
pretence of being complete though, it is of no tseeplicate the extensive
amounts of literature on the subject.
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Used in- | Multi Criteria Evaluation |
«  Highest value system
V/P system
Price correction system | |
+  Points system List of criteria. For | Combination of the scores |

each criterion:
scoring method

fap )

— Grade (1-10), (6-10), (5.5-10) |

—| Technical scale (performance) |

‘Subjective | | Pwc | | ... |

method’

—| Likert scale (- -, -, 0, +, ++) |

Etc...

Figure 64 MCE configuration possibilities

As shown in Figure 64, the main ingredients for £EBMsystem are a list of
criteria and some method for combining the dissanmgcores.

6.8.1 Decision 8: Award criteria

Basically anything that has a relationship with grecured object and is
important to the procurer but allowed to fluctuaneperformance is a potential
award criterion. The criterion has to be measuralyid the way of measuring has
to be given in advance. Usually the performance &@éswer and an upper limit.
There are several ways to attach scores to theopmence of bids, such as the
grading scale, which is well known in the Europesatucational system. The
technical scale just displays a technical propelile fire resistance, energy
performance coefficient, tensile strength, condeacigss, etc. The Likert scale
specifies some expected performance and then eshaid whether a bid
performs worse, slightly worse, about equal, sliglitetter or better. Refer to the
literature for more possibilities. In order to silifp the combination of

dissimilar scores, there are several standardiratatines available, as shown in
the literature mentioned in section 2.1.3.

Comparative assessment

There are roughly two options for determining tlt®res of bids: “comparative”,
which means the bids are compared with each otkerguthe so-called pair
wised comparison technique (KC BPI 2004, RWS 200%%/S 2006). The other
option is “guideline”, which means the performaradfebids is determined by
using a guideline, often with sub criteria, so nolledge of other bids is
required. The comparative assessment is not indudehe tree because it can
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give strange results. First of all, the output loé tpair wise comparison is always
discrete, which can give proportionality problenssn@ll variations in
performance can give large variations in the evabtrg. Secondly, it can happen
that if one of the bids has to withdraw from thepedure, the rank of the
remaining bids could change. For these reasonscolngparative assessment
should be discouraged.

Consideration

There are several ways to attach scores to theopmgnce of bids, such as giving
a grade, using a technical scale or using a Likedle. The choice for either one
of these scales is not that important, because tlagybe configured in such a
way that the outcome in points is exactly the saMere important are the award
criteria itself; on what aspects do we allow vateperformance, what is the
minimum required performance on that aspect anthése a maximum after
which extra performance ceases to be useful. Fierkind of decisions this thesis
does not provide any answers, because that woutdrbe to labour intensive;
basically anything that has a relationship with grecured object and is
important to the procurer can become an award Gite.

General consideration is to limit the number of advariteria. Too many award
criteria will not only decrease the significanceeasch individual award
criterium, but it will also provide a lot of extnaork for all the parties involved.

6.8.2 Decision 9: Weights

The scoring ranges of the award criteria deterntio® these scores should be
combined into one parameter. So the choice forraliaation method cannot be
seen in isolation of the choice of the award cideand their scoring ranges.
Notwithstanding, there are globally two methods é@mbining the scores.
Simply adding them, or first multiplying them by ding factors and then
adding them. Both methods could be combined as.wWéik two main methods
for establishing weight factors are the “subjectimethod” and Pair Wise
Comparison (PWC). Refer to the literature for mpessibilities. Note that this
PWC is different than the one mentioned in the poas section; this one
compares criteria, the one in the previous sectiompared bids. The “subjective
method” relies on the gut feeling and educated gasf the procurer of how the
award criteria relate to one and other. PWC isighsly more sophisticated
method; every award criterion is compared with theers; the most important
award criterion receives one point and the lessartgnt zero. These pair wised
comparisons are filled out in a matrix, the scoaes added and then normalised
to one, which results in a weighing factor per advariterion.
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Consideration

One of the most important aspects of the MCE isfthg” the point scores
(checking the realism of the point scores by theansof scenario analysis).
Tuning comprises the activity of finding a realtstnonetary value of one point,
with the knowledge that extra points can lead tm@e expensive bid winning.
Once the value of one point is known, it helps tone” the parameters (weights,
scoring ranges and scoring methods) in the MCEesyst

The weights need to be set up in such a way thatélsulting scores represent an
economic reality. The procurer has to make sur¢ éimaspect of minor
importance does not get a major influence in thef@rence, or the other way
around. The pair wised comparison can be usedtaslaor ranking the award
criteria.

6.9 Options for determining the Added Value

6.9.1 Decision 10: Added value

Figure 65 presents two options for expressing penémce in money.
Performance of bids can be expressed in money pgrum, or, if that is not
that obvious, the performance on several criteen be grouped into a single
performance indicator first, which then can be eegqsed in money. It is also
possible to express some of the criteria in moniegally and to group some first,
which is symbolised in the figure by the use oflbthe “and” gate and the “or”
gate.

Used in: Added Value
e V/P system
«  Price correction system @ .
l
Performance on Combined performance
one criterion = € on several criteria = €

[ |

Figure 65 Options for determining the value of adariteria

In order to combine the performance on severalkecrtinto a single performance
indicator the Multi Criteria Evaluation (MCE) tecigue is used, see section 6.8.
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Imagine for instance a MCE with three award criégemrocess quality, aesthetics
and durability, with weights of for instance 50%5% and 15% respectively.
These weights determine the maximum amount thatbeaearned by maximum
performance on the award criteria.

Establishing the amount of money that should bepted to a performance can be
done in several ways. In some cases the procuractgxknows the worth of a
certain performance. If that is not the case th&cprer can use a percentage of
an estimate or the budget. In practice, referenodse prices of bids are done as
well, but as described in section 6.5 that showddiscouraged.

Theoretically performance can be expressed in mdnesgveral ways.
Analogously to the price-point relationships memia in section 6.5,
performance-money relationships could be linearyved or discrete. In practice,
only the discrete and the linear relationship weneountered.

The discrete performance-money relationship shdddliscouraged for same
reason why the discrete price-point should be disaged; when using a discrete
performance-money relationship, a small performadiéference can lead to a
large difference in the evaluation, which coulddea legal appeals of losing
suppliers, which could very well be successful ba ground of proportionality.

Examples of a linear coupling for one criterium #oe instance “each extra
parking lot that can be delivered amounts to x éuos “each month earlier
completion of the project generates x euro”.

In practice there are many situations where a cdmedationship would be more
appropriate, since the extra performance does poessarily mean extra money
(analogously to the economical concept of “diminmghmarginal utility”). An
example from practice is for instance the bonusefarlier delivery; it is no use to
reward a delivery that is so early that the surming infrastructure is not ready
yet.

Consideration

The methodological reasons why some performancesldhbe expressed in
money directly while other performance should beuged first is not clear. The
main reason is probably practical; some performansech as extra parking
spaces or earlier delivery are easy to expressdnay, while others, such as
ecology or aesthetics are not.

So if the procurer is able to express the willingsnéo pay for extra performance

on a criterium, the performance can be expressadadney directly. If there are
several criteria for which this ability is not pead, the performance on these
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criteria can be grouped into a single performanmudator first (using MCE
technique), which then can be expressed in money.

6.10 Conclusion 4

The fourth key question “which EMAT award mechanistements are suitable?”
is answered by the configuration options presentethis section. Table 28
presents a summary of all the options and the tesfuthe accompanying
considerations. Refer to the main text of this gmtfor an explanation of the
abbreviations used in the table.

6.11 Main conclusion

The answer to the fourth key question identifiegahie and possible EMAT
elements, which lead to the configuration tree prged in Figure 66. The tree
forms the answer to the main question “which EMA¥aad mechanisms are
suitable for the Dutch construction industry?”

6.12 Validation of the results

The results are validated by presenting them tesslvprocurement specialists.
The meeting was held on May the2®008. See Appendix H for more details of
the validation meeting. The validation meeting tedsome improvement of this
thesis.
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Summary of all EMAT configuration options

Table 28
Decision Suitable options Lesser suitable options Discouraged options
1. Strategy Price Value Value maximisation Price minimisation
optimisation
2. PV opt. *V-p
*V/P
3. V-P PCS Pt. Syst.
Value max. MCE 2 envelope system
4. VIP V=Vi,r + AV V 2 MCE * AV/P
* AV/ AP
* V1ot /AP
5. PCS P-AV V-P
Pt. Syst. P- Linear P-Pt. rel. * Curved P-Pt. rel.
Pt. rel. * Discrete P-Pt. rel.
Pt. Syst. One price Weighed price
Price ref. components
Pt. Syst. Non Price Dependan Price Dependant
Valuation
6. Price One price * Price components| NPV (should not be
* Unit prices nested; can be
rewritten to V-P)
7. Vior Estimate Budget
8. Award * Grade scale
criteria * Technical scale
* Likert scale
Scoring * Using guideline Grading of bids
* Measure/read
9. Weights * Summation
* Weighed summ.
* Mix
Establishing| * Subjective method
weights * Pair Wised Comp.
10. Added * By criterium
value * Grouped
* Mix
Perf.-€ rel. * Linear Perf.-€ rel. Discrete Perf.-€ rel.
* Curved Perf.-€ rel.
Valuation Non Price Dependant Price Dependan
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EMAT
Legend
,ja—l “Or” relation; choose one of the options

Price fixed, Price variable,
Value variable Value variable “&" relation; all sub-items are needed

Price points

| Price Correction System | * Points

7@ P

Combined performance

Performance on
on several criteria 2 €

one criterion 2 €

[ |
List of criteria. For l Combination of the scores ‘
each criterion:
scoring method

Figure 66 The entire EMAT configuration tree
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7 Conclusions and recommendations

The future is here. It's just not widely distribdtget. - William
Gibson, US science fiction novelist in Canada (1948

The answers on the key questions and the main tprefdrm the main
conclusions of this research. Besides these mamtlesions, this section points
out the most remarkable observations. Furthermbased on the research,
several recommendations are made.
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7.1 Conclusions

Conclusion 1. The result of the matching of thetahility requirements and the
encountered cases is an overview of suitable EM#&&ra mechanism elements,
from which suitable EMAT award mechanisms can befogured. The ‘value
minus price’ system and the ‘value price ratio’ ®m are both suitable. The
design contest system should be discouraged. Ifobvo@ses for a ‘value minus
price’ system, then the price correction systemwdtide applied instead of the
point system, since the point system is error prand more labour-intensive.

Conclusion 2. As a result of the matching of théahility requirements and the
encountered cases, lesser suitable EMAT elements haen identified. These
are weighed prices, discrete price-point relatiopshdiscrete performance-
money relationships, comparative score determimaéind price dependant value
determination. These EMAT elements should be disaged because they can be
tricky from a legal point of view or because theg aot very practical.

Conclusion 3. The uncertainty about which requiremsedetermine the EMAT
award mechanism suitability is removed with theriiBcation of several legal
and practical requirements. Legal requirementsrane-discrimination,
proportionality and transparency. Practical reqmeats are ‘sufficient bidding
freedom’, ‘simplicity and elegance’ and the safegliag of traditional project
management requirements.

Conclusion 4. With the collection of the properti@s24 EMAT award
mechanisms it becomes clear how the EMAT award raeidm is applied in
practice. Four main types are distinguished; thempsystem (6 cases), the price
correction system (11 cases), the ratio systemages) and the value
maximisation system (1 case). Several developmamsdistinguished. The
average bidding freedom is about 30% for cases frioencivil sector and about
20% for the commercial sector, amounting to a camelibidding freedom of
about 25%. Most used award criterion in the ciwet®r is ‘quality of the project
management plan’, a process quality criterion. Mes¢d award criterion in the
commercial sector is ‘functionality of the built j@et’, a product quality
criterion.

Conclusion 5. It has several advantages to presentesults of an EMAT award
two dimensionally in the value price model. Mainvadtage is that the
distinguishing features of bids and their relatperformance can be identified in
a glance. This helps in analysing the bidding betawvof the market. Also,
relevant properties of the EMAT award mechanismsghsas the boundaries of
the procurement space and the bidding freedom asdyidentified. Furthermore
it helps conveying the idea that it is not all abtle lowest price and that adding
value matters.
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Conclusion 6. The sudden appearance of the valioe patio system in both the
civil and commercial sector in the last months 602 is a remarkable
observation. Even though the number of investigatasles is not that high, the
appearance is quite significant. The appearancasheaexplained by the
continuous attention for the ratio type of evaloati as generated by De Ridder
(2006:209) for instance. Another explanation is pregressing insight of
procurers and their advisors as a result of goodl lzad experiences and
knowledge sharing.

Conclusion 7. The considerations whether procusérsuld base their award
decisions on the highest procurement profit (vatiaus price) or on the highest
profitability (value price ratio) do not providedear conclusion. Practice shows
a preference for the value minus price system (d5es) over the value price
ratio system (2 cases) but theory states that tability should be the main
guideline. The result is inconclusive: both systeans suitable.

Conclusion 8. The EMAT award mechanism has a brighire. The Dutch
general directorate of public works has installegodicy to only use the EMAT
award criterion (RWS 2004a). Furthermore, the aggtiion of integrated
contracting methods requiring the EMAT award crioer, like negotiated
procedure, competitive dialogue, PPP, PFI, framéwarntracts and concessions
will probably increase. As a result, an increaseh@ demand of knowledge about
the EMAT award mechanism is to be expected.

7.2 Recommendations

7.2.1 Recommendations for procurers

Procurer recommendation 1: Use the decision treftmulate EMAT award
mechanisms. The suitable EMAT elements identifigdHis research are
structured in a tree. The tree can be used aslafaodormulating EMAT award
mechanisms. The use of the decision tree indictitese are several possibilities
for formulating the EMAT award mechanism. Main cahbution of the decision
tree is that the legally questionable or unpradtaanfiguration options are
excluded, which helps procurers in preventing nketa

Procurer recommendation 2: Use the value price rhtalpresent results. As

shown in section 3.7, the value price model is veujtable to present the results
of EMAT awards. It quickly provides an overview tife most important
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parameters. For instance it quickly answers quastitke “which bid wins?”,
“how does the winner distinguish itself from itsmpetitors?”, “what was the
bidding behaviour?”, “what was the bidding freeddm?s the procurement a
success or a setback?” etc. If published, it gittesssuppliers a clear insight into
the positions, increasing the chance they will gatdde result. All in all, using
the value price model should reduce the transactimsts considerably.

Procurer recommendation 3: It becomes rewardingy erickly to give extra
attention to the elegance of the EMAT award mechkanifor instance by
improving its presentation, because the problemsirag from an unclear award
mechanism increase exponentially. The supplier$ mdlve to invest extra time to
understand the mechanism in order to determiner thieli, which in turn will cost
extra effort for the procurer because of extra rts for information. Also the
procurer will have to spend more time conducting #ssessment of the bids.
Finally, the chance of not obtaining the bid witletoptimal possible value price
combination increases by an unclear award mechanldra elegance of the
mechanism is not only increased by improving thesgntation, but also with
putting a limit to the number of award criteria amdt stacking technique upon
technique.

Procurer recommendation 4: As described in sec8idnand Figure 24, a bid with
a high added value and a relatively high price wam the contract. Although
practice (Otto 2009) shows that this situation hameccurs, the budget must be
large enough to accommodate it. It is not clear thbe that is taken into account
sufficiently in the current situation. If currenstémates are ‘tight’ (based on
minimum requirements) then the budget should beeased with the amount of
the bidding freedom. However, if current estimases ‘loose’ (based on
maximum requirements) then current budgets areicefit. As described in
section 5.5.1, the average bidding freedom in theoeintered cases is about 25%.
Procurers could also consider stating the maximummownt of money they are
able to spend in advance.

Procurer recommendation 5: As mentioned in secdhl, in practice there are
many situations where a curved relationship wouddniore appropriate than the
much used linear relationship, since the extra @enfince does not necessarily
mean extra money (analogously to the economicatepnhof “diminishing
marginal utility”). An example from practice is fanstance the bonus for earlier
delivery; it is no use to reward a delivery thatsis early that the surrounding
infrastructure is not ready yet.

Procurer recommendation 6: Public authorities thratcure regularly should set
up a knowledge management framework. This is ndy éor the main setup of
the EMAT award mechanism, but especially for aspa&luation methods. For
each aspect, i.e. aesthetics, availability, eteeytshould list how that aspect was
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evaluated. This enables learning, development aoude of knowledge. If during
a procurement, disagreement or discussion abouatspect evaluation mechanism
occur, it should be registered in the knowledge agggment framework so it will
lead to refinement of the evaluation method, whioluld also be input for the
development of national standards or norms.

Procurer recommendation 7: As seen in some casessfbler et al. 2006,
Vedder & Vermeulen 2008), the phases and choicesgating the award phase
have a large influence on the effectivity of theaad phase. The choices on the
area of the procurement strategy, intention of tterket approach, scope
definition, organisational task allocation, typepmbcurement procedure,
selection criteria and terms of reference shoulditianed to awarding on EMAT.

7.2.2 Recommendations for suppliers

Supplier recommendation 1: Be ready for integratedtracting. In order to

remain competitive, traditional construction compemnwill need to develop
themselves towards integrated suppliers. In ordeve able to make a

competitive bid, the integrated supplier will hatcehave a well-thought out
production system in place and the tools and medhagies to quickly generate
bids, based on the production system. There areecgdme challenges for
traditional construction companies before they cali themselves an integrated
supplier, but practice shows it can be done. CBO@ describes a case and many
more cases can be found in practice.

Supplier recommendation 2: Investigate the posgibd of advanced ICT
applications such as BIM (Building Information Mdy¢CPI 2008). The
generation of bids in an EMAT award is more labintensive than the
generation of bids based on a lowest price awamkikly a product configuration
tool could help suppliers to quickly generate cotine bids. As such, a product
configuration tool, geared towards the productigstem, could form an
important competitive advantage for suppliers.

7.2.3 Recommendations for further research

Research recommendation 1: For many researchettseigonstruction industry
the research into factors that explain project ®sscis one of the most
interesting and relevant topics. When measuringgaosuccess there are several
problems, but the research presented in this thgsi® some ideas of how it can
be done. It would be interesting to see whetherdhis a correlation between
project success and properties of the EMAT awardhmaisms. Based on the
cases, there is the impression that the applicalimsa positive influence on the
project performance.
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Research recommendation 2: One of the aspectseothiory of integrated
contracting is that suppliers can and will make enogliable bids in an EMAT
award than in a lowest price award because thegatchave to comply to the
design imposed by the client anymore, but can liasé& bid on their own
optimised production system. That should produakstihat are more reliable in
terms of the promises made during the award andehésed project
performance. It would be interesting from a sciéntpoint of view to test this
hypothesis and it would be interesting from a pireadtpoint of view as well.

Research recommendation 3: In certain cases, aidersble effort is invested in
developing the award criteria and accompanying eadbn methods. As the
maturity of these award criteria and interpretatinathods progresses, also as a
result of structured evaluations carried out by pmecurers themselves, it
becomes interesting to see whether they could lee us other phases of the life
cycle, such as feasibility or the design phase. theo application could be to
estimate the financial value of assets during ifetime of the object. Motivation
for this investigation is that using one methodoldfroughout the lifecycle of a
product could create economies of scale. In thereithat could lead to a
reversed situation as well; design parameters aathads becoming input for the
award mechanism.

Research recommendation 4: Assessing the bids IBMAT award is more
labour intensive than assessing the bids in a lowese award, which consisted
of simply opening the price envelope. However, hessaof knowledge of
advanced ICT technologies such as BIM (Buildingdmhation Model) (CPI
2008) and automated guideline checking tools, thpression exists that the
proposal assessment process could be streamlinesiderably. If the product
proposals would be submitted in (or transformedaajigital format, the
performance of the proposals could (partially) lgedmined automatically,
lowering the barrier for the application of the ENlAaward mechanism, which in
turn would empower the desired developments inRéch construction
industry.
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made of facts; but a pile of stones is not a hoasé a collection
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Appendix A Glossary

This glossary elucidates the meaning of the certomicepts used in this thesis,
lest these concepts can be used in a consistentamerent manner. It does not
intend to suggest universal definitions of word$s@the Dutch translation of the
concepts is given, firstly to connect to specificigical jargon and secondly for
Dutch readers.

6" Estimate (Dutch: 6 Raming): estimate of the cost of a bid that juatdly
meets minimum requirements and thus scores themmim possible added value
(negative added value is also possible). Please tiwt in the Dutch school
grading system, a “6is barely sufficient.

Added value (Dutch: Toegevoegde waarde of meerwaarde): theardvor the
performance on the award criteria.

Award (Dutch: Gunning): the decision of which tenderg#te contract.

Award criteria (Dutch: Gunningscriteria): criteria that are usadrder to
determine the economically most advantageous teraleng with the price and a
Terms of Reference conformance check.

Award mechanism (Dutch: Gunningsmechanisme): a mechanism thatipubl
clients use to determine their preference for tead# has to be known prior to
the award phase by the potential suppliers.

Award phase (Dutch: Gunningsfase): the phase of a procurenemthich the
tenders are evaluated.

Award strategy (Dutch: Gunningsstrategie): the set of decisiomsthe
configuration of the award mechanism. It plays Berim the procurement process.
Not to be confused with the selection phase orgtecurement strategy.
Available selection strategies are price minimisativalue maximisation and
value-price optimisation.

Bid (Dutch: Bieding): the legally binding proposal a@rning price and
performance a supplier submits in a procurementedaore.
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Bidding freedom (Dutch: Biedingsvrijheid); the price differencetheen the ‘6
estimate’ and the ‘budget tester’ divided by thecprof the budget tester.

Budget tester(Dutch: Budget tester): a fictitious bid that sesrthe maximum
possible added value and is priced in such a way ithis just as attractive as the
6 estimate.

Client (Dutch: Klant, vragende partij): a party that needconstruction product
and related services, such as design, engineeexggcution and maintenance. In
this thesis the word is used to differentiate frdm more traditional word
principal.

Contractor (Dutch: Aannemer): traditional term for the buitd&f public works
and utility buildings. With integrated contractsantracting party will need to
provide more services than construction, such asgiheand engineering, hence
this thesis uses the term supplier. See also iategrsupplier.

Criterion (Dutch: Criterium): an aspect, quantity, produandnsion. Please note
that in the relevant European regulation (EuropBanliament 2004) this word
refers to the type of award mechanism as well.hiis thesis that other meaning is
excluded in order to prevent misinterpretation.

Designing (Dutch: Ontwerpen): the process of matching desikéth possibilities
and vice versa.

Economically Most Advantageous Tender (EMAT)(Dutch: Economisch Meest
Voordelige Inschrijving, EMVI): the tender that,@rding to the contracting
authority, is the best on various criteria linkedthe subject-matter of the public
contract in question, for example, quality, prite¢chnical merit, aesthetic and
functional characteristics, environmental charaistiécs, running costs, cost-
effectiveness, after-sales service and technicsiséasnce, delivery date and
delivery period or period of completion (EuropeaarfPament 2004).

EMAT award mechanism (Dutch: EMVI gunningsmechanisme): a mechanism
that grades tenders on more criteria than justpttiee and compliance with the
terms of reference.

Efficiency (Dutch: Efficientie): the degree in which resouscare being
consumed. Aimed at “doing things right”. Classidafinition: the ratio of the
actual consumption of resources and the estimatedwmption (dimensionless,
because it is a division of equal quantities).
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Effectivity (Dutch: Effectiviteit): the degree in which a cairt goal is reached. It
is aimed at “doing the right thing”. Classical d@tion: the ratio of the delivered
performance and the estimated performance (dimehsss, because it is a
division of equal quantities).

Functional requirement (Dutch: Functionele eis): a requirement that sfiesia
wanted behaviour or performance rather than a wastdution. See also
specifying functionally.

Integrated contracting (Dutch: Geintegreerd aanbesteden): a way of catitrg
in which one or more project activities are contuedly combined with the
construction activity. This way of contracting isreed at reorganising the
construction industry into a more mature, respoitgibtaking, innovative and
productive industry than is the case with tradiabprocurement.

Integrated supplier (Dutch: Geintegreerde aanbieder): a set of codpega
companies and/or divisions, which takes the respnhity of delivering a bid.

Lowest Price procurement(Dutch: Laagste Prijs aanbesteding): a procurement
in which the contract is awarded to the supplietmthe lowest priced tender.
See traditional procurement.

Performance (Dutch: Prestatie): the difference between thepgrties of a
product and the requirements. See also criterioaperty, quality, requirement
and specification.

Point system(Dutch: Puntensysteem): an award mechanism in wbhe price
and quality of a tender are being made comparablexpressing them both in
points. More points mean a higher preference. Rerprice an inversed
correlation is necessary so that a higher priceinexs fewer points.

Price (Dutch: Prijs): the price of a bid is the amouritnaoney a supplier wants
to receive for the performance promised in his bid.

Price correction system(Dutch: Price correctie systeem): an award mec$rani
in which optional value is expressed in monetamm®. This optional value then
forms a correction on the price of a tender. Thisrection is not fictitious,
because the optional value that was promised valebforced by the contract.

Principal (Dutch: Principaal, opdrachtgever): traditionatrefor the client of
public works and utility buildings. With integratexbntracts the principal is
required to allocate more responsibility towardpglying parties, hence in this
thesis the word client or customer is used to iatécthe demanding party.
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Procurement (Dutch: Aanbesteding): the regulated search anécsi®en process
on the supplier market that a public client undketin order to fulfil its
construction need.

Procurement strategy (Dutch: Aanbestedingsstrategie): the set of decisifor
the configuration of the procurement process, airaedetting an optimal result
from the supplier market.

Product (Dutch: Product): usually an object or servicethis thesis it is a built
object and all accompanying services, of which shepe is defined in contract
documents.

Production technology(Dutch: Productie systeem): the combination of
machinery, labour, knowledge and working processiesed at producing
products.

Productivity (Dutch: Productiviteit): the degree in which resoess are being
consumed for a certain goal. Aimed at “doing thghtithings right”. The product
of effectivity and efficiency.

Program of Requirements (PoR)(Dutch: Programma van Eisen, PVE): a list of
all requirements the procurer wants that the carctton product to comply with.
These requirements are often specified in a tedini@ay. Please note the
difference with the more comprehensive concept fiigiof Reference’.

Property (Dutch: Eigenschap): the actual behaviour of adpiet on a criterion.
See also criterion, performance, quality, requiramand specification.

Quality (Dutch: Kwaliteit): the difference between the pesties of a product
and the requirements. Please note that this dedimiis slightly different than the
international ISO definition, which defines quali&g the degree in which the
properties of a product meet requirements. See algerion, performance,
property, requirement and specification.

Requirement (Dutch: Eis): a prescribed property. The propéstylesired to such
a degree that it is a deal-breaker if it is not pfence it is prescribed. In this
definition no distinction between functional regainents and “normal”
requirements is made. See ‘specifying functionaflyr clarification on that
issue. See also criterion, performance, propertyliqy and specification.

Resources(Dutch: Productiemiddelen): money, materials, eamment,
production technology and energy.
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Services(Dutch: Diensten): the provision of services reéat to in Annex Il of
(European parliament 2004:1.2d).

Selection phasgDutch: Selectiefase): the phase of a procurenemthich the
suppliers that are eligible for submitting a tendee evaluated and selected.

Specification (Dutch: Specificatie): the meticulous descriptioheither a
requirement or a product, based on a criterion.a@se of this ambiguity use of
this concept is avoided in this thesis. See alstedon, performance, property,
quality and requirement.

Specifying functionally (Dutch: Functioneel specificeren): prescribingeguired
behaviour rather than the required solution. Tleizvies open the possibility for
several solutions. In practice this concept is oftesed to indicate a procurement
which has considerable freedom of design for thepsier, which is erroneous,
because even a bolt can be specified function®ly.the other hand a very
precise requirement - note the difference betwesuirement and specification -
can still leave many possibilities open, for instarthe requirement that the
product must have a certain colour.

Supplier (Dutch: Aanbieder): party that delivers constroctiproducts and
related services, such as design, engineering, i@t and maintenance. In this
thesis this word is used to indicate the differemdeh the more traditional
contractor. Synonyms: (service) provider, systentggrator.

Supply (Dutch: Leveringen): the purchase, lease, rentdlice purchase, with or
without option to buy, of products. (European pantient 2004:1.2c¢)

System(Dutch: Systeem): A coherent collection of elensgerBystems theory is
used to describe reality as well as designs androalstract constructs.

Systems Engineering The interdisciplinary approach and means that is
necessary to realise functioning systems. The agpghrdocuses on 1. the early
definition of client needs and the wanted functibtyaand 2. the documenting of
the requirements, based on which the design proisegsrformed and the system
is validated in order to keep the top-level problemmind (freely translated from
(RWS et al. 2007)).

Tender (Dutch: Aanbieding; inschrijving): the written @&ff, bid, proposal,

promise of a supplier to deliver a product for atae price, within a certain
timeframe, complying with the Program of Requirersen
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Terms of Reference (ToR)(Dutch: Opdracht, contractvoorwaarden,
vraagspecificatie): contract stipulations. Pleaséerthat this concept
encompasses more than the product-oriented ProgfaRequirements.

Traditional procurement (Dutch: Traditionele aanbesteding): the procuremen
that takes place under the ‘Bid-Build’ task alloioat type with accompanying
organisation and contract forms. UAV/UAR are theradistrative conditions and
the tender package is made using the RAW methodolégvard is based on the
lowest price. Typically, during the contract phasest/time overruns and/or
quality errors and other unwanted events occur beedhe contractor has
gambled to still be able to make a profit due tmtract clauses that can be
interpreted in more than one way, which is almdstags the case.

Value (Dutch: Waarde): the value of a bid is the perfanoe of that bid,
determined by the procurer and expressed in mopdtams.

Value aspect(Dutch: Waarde aspect): see award criteria.

Value based procurement(Dutch: EMVI aanbesteding, Gunnen op Waarde): a
procurement in which the contract is awarded togbhpplier with the
economically most advantageous tender, rather thariowest price.

Works (Dutch: Werken): either the execution, or both thesign and execution,
of works related to one of the activities withinetmeaning of Annex | (a list of
various construction-related activities). A ‘workieans the outcome of building
or civil engineering works taken as a whole whishsufficient of itself to fulfil
an economic or technical function. (European pankat 2004: 1.2b)
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Appendix B List of abbreviations

English abbreviations
BIM Building Information Model

BOT Build, Operate, Transfer

CBA Cost-Benefit Analysis

CPI Centre for Process Innovation in building & sbmuction
CODP  Client Order Decoupling Point (Dutch: KOOP)

DTI Department of Trade and Industry, a United Kdiogn government

department. Replaced by the Department for BusinEsgerprise and

Regulatory Reform and the Department for Innovationiversities

and Skills on 28 June 2007
EMAT Economically Most Advantageous Tender (Dut&iVI)
INCOSE INternational Council of Systems Engineering
ISO International Organisation for Standardisation
LP Lowest Price
MCE Multi Criteria Evaluation

OGC Office of Government Commerce

OR Operations Research

PCS Price Correction System

PoR Program of Requirements (Dutch: PVE)

PPP Public Private Partnership

RIBA Royal Institute of British Architects

SE Systems Engineering

ToR Terms of Reference (Dutch: vraagspecificatientcactvoorwaarden)

VPC Value-Price-Cost
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Dutch abbreviations

ARTB

ARW
ARN

AVBB

AWT

BASS

BAO

Adviesraad Technologiebeleid Bouwnijverheidiyésory board for
technology policy in the construction industry)

Aanbestedingsreglement Werken (procurement li@gan works)

Aanbestedingsreglement Nutssectoren (procurémegulation utilities
sector)

Algemeen Verbond Bouw Bedrijf (federation obrtractor
organisations)

Adviesraad voor het Wetenschaps- en Technologlieid (advisory
board for science- and technology policy)

Besluit Aanbestedingen Speciale Sectoren ¢dive procurement
regulation for public contracts in the utilitiescser)

Besluit Aanbestedingsregels voor OverheidsopHtan (directive
procurement regulation for public contracts in tlekassical” sector)

BAW ’73 Besluit Aanbesteding Werken 1973 (procureref works resolution

BNA

CBS

CROW

DNR

EIB

EMVA
EMVI
EZ

ISO
KC BPI

KOOP
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1973)
Bond Nederlandse Architecten (association otdwuarchitects)
Centraal Bureau voor de Statistiek (centralelawrof statistics)

Centrum voor Regelgeving en Onderzoek in den@f, Water- en
Wegenbouw en de verkeerstechniek (centre for ragniaand research
in civil engineering)

De Nieuwe Regeling (the new regulation; cliemasultant services
agreement model)

Economisch Instituut voor de Bouwnijverheid ¢momical institute for
the building and construction industry)

Economisch Meest Voordelige Aanbieding (see £N)
Economisch Meest Voordelige Inschrijving (SE®MAT)

Ministerie van Economische Zaken (Dutch ministfyeconomic
affairs)

Internationale Organisatie voor Standaardis¢tee 1SO)

Kenniscentrum Bouwprocesinnovatie (Knowledgmntre for
construction process innovation)

Klant Order Ontkoppel Punt (see CODP)



MINFIN
MVO

NEVI

ONRI

OVIA

PIANOo

PSIB

PVE
RAW

RGD

RRB

RVOI

RWS

SBR
SPO

STABU

STT

Ministerie van Financién (Dutch ministry difnance)

Maatschappelijk Verantwoord Ondernemen (doinggimess in a
societal responsible way)

Nederlandse Vereniging voor InkoopmanageméhitEh assiociation
for purchase management)

Orde van Nederlandse Raadgevende IngenieunscfDassociation of
consulting engineers)

OVerheidslinkopen en Aanbesteden (governmeptatform for
purchasing and procurement)

Professioneel en Innovatief Aanbesteden wéek voor Overheids-
opdrachtgevers (a network for supporting governnaignts in
professional and innovative procurement)

Proces- en Systeemlnnovatie in de Bouw (orgatinon for creating
process and system innovation in the Dutch congitoacndustry)

Programma van Eisen (see PoR)

Rationalisatie en Automatisering in de Grondtater- en Wegenbouw
(rationalisation en automatisation in civil enginieg)

RijksGebouwenDienst (Dutch government housiegattment agency,
part of VROM)

RegieRaad Bouw (council for coordinating renéimdtiatives in the
Dutch construction industry)

Regeling van de Verhouding tussen Opdrachtgexeadviserend
Ingenieursbureau (client-consultant services agesgnmodel)

Rijkswaterstaat (Dutch directorate-generalgablic works and water
management, contracting agency of VenW)

Stichting Bouw Research (foundation for constran research)

Samenwerkende Prijsregelende Organisaties bodwnijverheid
(cooperating price arranging organisations in thestruction industry)

Standaard Bestek voor de Burger en Utiliteatsw (Dutch specification
system for the residential and commercial sectdrshe construction
industry. Please note that this terminology is nmwtdated. Currently,
STABU is the brand name of the specification sys@em the institute
that maintains it.)

Stiching Toekomstbeeld der Techniek (foundaftionvisions of the
future of technology)
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UAR '72 Uniform AanbestedingsReglement 1972 (unmoprocurement
regulations 1972)

UAV Uniforme Administratieve Voorwaarden (uniforndministrative
conditions for the execution of works)

UAVgc Uniforme Administratieve Voorwaarden voor geégreerde
contractvormen (uniform administrative conditiors fntegrated
contracts)

UPR 71 Uniform Prijsregelend Reglement 1971 (unimfioprice arranging
regulation 1971)

V&W Ministerie van Verkeer en Waterstaat (Dutch nsitny of transport,
public works and water management)

VNG Vereniging van Nederlandse Gemeenten (assamatf Dutch
municipalities)

VROM Ministerie van Volkshuisvesting, Ruimtelijker@ening en
Milieubeheer (Dutch ministry of housing, spatiahphing and the
environment)

Other languages
CiB Conseil International du Batiment (Internatidi@ouncil for Building)

FIDIC  Fédération Internationale des Ingénieurs-Golss(International
federation of consulting engineers)
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Appendix D Procurement regulation

D.1 The structure of Directive 2004/18/EC
The structure of Directive 2004/18/EC (Europeanlarent 2004) is as follows:

e TITLE I Definitions and general principles (art.3)-
e TITLE Il  Rules on public contracts
o CHAPTER | General provisions (art. 4-6)
o CHAPTER Il Scope
= Section 1 — Thresholds (art. 7-9)
= Section 2 — Specific situations (art. 10-11)
= Section 3 — Excluded contracts (art. 12-18)
= Section 4 — Special arrangement (art. 19)
o CHAPTER Ill Arrangements for public service contracart. 20-22)
o CHAPTER IV Specific rules governing specificatioasd contract
documents (art. 23-27)
o CHAPTER V Procedures (art. 28-34)
0o CHAPTER VI Rules on advertising and transparency
o Section 1 — Publication of notices (art. 35-37)
= Section 2 — Time limits (art. 38-39)
= Section 3 — Information content and means of traission (art. 40-
41)
= Section 4 — Communication (art. 42)
= Section 5 — Reports (art. 43)
o0 CHAPTER VII Conduct of the procedure
= Section 1 — General provisions (art. 44)
= Section 2 — Criteria for qualitative selection (a46-52)
= Section 3 — Award of the contract (art. 53-55)

e TITLE Il Rules on public works concessions
o CHAPTER I Rules governing public works concessi¢ad. 56-61)
0 CHAPTER Il Rules on contracts awarded by concessiies which are

contracting authorities (art. 62)
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o CHAPTER Il Rules applicable to contracts awardedcloncessionaires
which are not contracting authorities (art. 63-65)
e TITLE IV Rules governing design contests (art. 66)7
e TITLE V Statistical obligations, executory powersdafinal provisions
(art. 75-84)
* ANNEXES (I-XII)

D.2 Cases justifying use of the negotiated procedure

Article 30 describes the cases justifying use & tlegotiated proceduneith

prior publication of a contract notice:

a) In the event of irregular tenders or the submissadénenders which are
unacceptable under national provisions compatibildh vrticles 4, 24, 25, 27
and Chapter VII, in response to an open or resgdqgtrocedure or a
competitive dialogue insofar as the original teroighe contract are not
substantially altered. Contracting authorities need publish a contract
notice where they include in the negotiated procedail of, and only, the
tenderers which satisfy the criteria of Articles #b652 and which, during the
prior open or restricted procedure or competitivalague, have submitted
tenders in accordance with the formal requiremexitthe tendering
procedure;

b) In exceptional cases, when the nature of the woskgplies, or services or
the risks attaching thereto do not permit prior @lepricing;

c) In the case of services, inter alia services witt@tegory 6 of Annex Il A,
and intellectual services such as services invagwime design of works,
insofar as the nature of the services to be pravigesuch that contract
specifications cannot be established with suffitiprecision to permit the
award of the contract by selection of the best tgraccording to the rules
governing open or restricted procedures;

d) In respect of public works contracts, for works winiare performed solely
for purposes of research, testing or developmeadtraot with the aim of
ensuring profitability or recovering research arel’dlopment costs.

Article 31 describes the cases justifying use &f tlegotiated procedumeithout
prior publication of a contract notice:
1) For public works contracts, public supply contraatel public service
contracts:
a) When no tenders or no suitable tenders or no apfibas have been
submitted in response to an open procedure or ficesd procedure,
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2)

3)

4)

b)

c)

provided that the initial conditions of contractarot substantially
altered and on condition that a report is sentht® €ommission if it so
requests;

When, for technical or artistic reasons, or forgemas connected with the
protection of exclusive rights, the contract mayawvearded only to a
particular economic operator;

Insofar as is strictly necessary when, for reasohextreme urgency
brought about by events unforeseeable by the ceotitrg authorities in
guestion, the time limit for the open, restrictedn@gotiated procedures
with publication of a contract notice as referredin Article 30 cannot be
complied with. The circumstances invoked to justéfytreme urgency
must not in any event be attributable to the coetirey authority;

For public supply contracts:

a)

b)

c)

When the products involved are manufactured pufehthe purpose of
research, experimentation, study or developmens, phovision does not
extend to quantity production to establish commalreiability or to
recover research and development costs;

For additional deliveries by the original supplwhich are intended
either as a partial replacement of normal supptiegstallations or as
the extension of existing supplies or installationisere a change of
supplier would oblige the contracting authorityaoquire material having
different technical characteristics which would wulsn incompatibility

or disproportionate technical difficulties in op&mn and maintenance;
the length of such contracts as well as that ofireent contracts may not,
as a general rule, exceed three years;

for supplies quoted and purchased on a commoditgketa

for the purchase of supplies on particularly adea®tous terms, from
either a supplier which is definitively winding ufs business activities,
or the receivers or liquidators of a bankruptcy,aanangement with
creditors, or a similar procedure under nationaldaor regulations;

For public service contracts, when the contractomoned follows a design
contest and must, under the applicable rules, barded to the successful
candidate or to one of the successful candidateshe latter case, all
successful candidates must be invited to parti@patthe negotiations;
For public works contracts and public service cants:

a)

For additional works or services not included im fhroject initially
considered or in the original contract but whichvéathrough unforeseen
circumstances, become necessary for the performahtee works or
services described therein, on condition that tiwara is made to the
economic operator performing such works or serviwégn such
additional works or services cannot be technicallyeconomically
separated from the original contract without majugonvenience to the
contracting authorities, or when such works or s=gs, although
separable from the performance of the original cact, are strictly
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b)

necessary for its completion. However, the aggregatiue of contracts
awarded for additional works or services may noteed 50 % of the
amount of the original contract;

For new works or services consisting in the repenitof similar works or
services entrusted to the economic operator to whizensame
contracting authorities awarded an original conty@covided that such
works or services are in conformity with a basiojerct for which the
original contract was awarded according to the openestricted
procedure. As soon as the first project is put opténder, the possible
use of this procedure shall be disclosed and tha&l ®stimated cost of
subsequent works or services shall be taken intsicteration by the
contracting authorities when they apply the prowis of Article 7. This
procedure may be used only during the three yeallewing the
conclusion of the original contract.



Appendix E Facts of the Dutch
construction industry

E.1 Financial figures of the Dutch construction industry

The contribution of the Dutch construction industoythe entire Dutch economy
is about 9.5%, see Table 29.

Table 29 Contribution of the Dutch construction usdry to Dutch GDP

2003 2004 2005 2006
Gross domestic product (GDP) 476,945 491,184 508,96 534,324
Production construction industry 46,549 46,452 £2,1 51,795
Share construction industry in GDP 9.76% 9,46% %46 9.69%
Source: Bouwend Nederland (2008:10)

The Dutch construction industry is usually dividedo the sectors civil,
commercial and residential. These sectors can biee€d by stage (development,
construction, and use), actor (supplier, client)d aype of actor (public, private),
discipline (concrete, asphalt, installations, sture, facades, soil, etc.), market
(product level) or project size. The division oktEIB (“Economisch Instituut
voor de Bouwnijverheid”, the economical instituter the building and
construction industry) is depicted in Table 30,rejowith production volumes.
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Table 30 Production of the Dutch construction inttys

Sector, share of total production* Production (M€)

Residential, 34% 16,200
Construction 10,250
Renovation and conversion 5,950

Commercial, 22% 10,400
Construction 6,600
Renovation and conversion 3,925

Maintenance, 19% 8,850
Buildings 8,850

Civil, 25% 12,000
Construction 7,425
Maintenance 4,575

Total production of the Dutch construction industrg004 47,450

*: Excluding internal deliveries, machines and atlrevestments, trading margins and balance

export services, base National accounts; 2003 griegcluding VAT. Source: EIB (2005)

The numbers in Table 30 concern the turnover oftamtors, and these
represents mainly the stages of construction ared Tihe sizes of the design and
development stage are indicated by the turnovearohitects and engineering
offices, see Table 31.

Table 31 Turnover of architects and engineeringae$

Engineering discipline " Turnover (M€) |
Residential and Commercial 2,059

Town planning, traffic planning 851

Civil (soil improvement, road construction, hydreukngineering) 876
Environmental technology and consult 620
Remaining technical design 1,071

Total 5,477
Source: CBS (2005)

E.2 Clients in the Dutch construction industry

The EIB (2005) distinguishes the following groupfsctients in the Dutch
construction industry:
* Residential

o Government and housing agencies
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o Developers
o Other private clients
Commercial
o0 Agricultural buildings (8.2%)
= Greenhouses
= Others
0 Industry en construction industry (13.8%)
= Factory halls
= Business buildings
o Trade and hotel and catering industry (16.8%)
= Shops / shopping centres
= Supermarkets / wholesale businesses / distributemtres
= Hotels
= Car branch
0 Transport and communication (7.6%)
= Post and telecom branch
= (Air)port development
= Transport branch
= |CT organisations
0 Business services (18.2%)
= Financial institutions
= Development around railway stations
= Office market services
o0 Public administration (5.2%)
= City halls, ministries, defence, justice (courthessprisons), police,
fire departments, embassies, tax offices
o Education (9.9%)
= Educational buildings (primary schools, secondarfmls,
universities, colleges, regional education facé#)
0 Health- and welfare work (12.4%)
= Hospitals, psychiatric hospitals, houses for thadieaapped, nursing
homes
o Other services (7.8%)

= Swimming pools, sport- and recreational facilitigsnteens,
clubhouses)

= Museums

Libraries

Procurer- and employee organisations

Religious, ideal en political institutions

Funeral homes

Hairdressers

Dancing schools

Movie theatres

= Soccer stadiums
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= Theatres
= Parking garages
= (Casinos
= Event complexes
¢ Civil engineering: Soil-, road- and hydraulic engéring (total production in
2004: M€ 12,000)
o Central government (M€ 1,050 = just 9% of totalitiengineering
production)
= State highways (M€ 727)
= Seaways and water management (M€ 181)
= Dams, water-control structures (M€ 141)
o Decentralised government (M€ 3,775 = 31% of tot&lleengineering
production)
= Provinces
* Roads
* Sea- and waterways
* Soil sanitation
= Municipalities
* Roads and streets
» Making ready for building
« Sewages
= Water-management authorities
» Dikes
* Pumping stations
» Earthworks
e Purification plants
o] Enterprlses (M€ 2,600 = 22% of total civil enginewy production)
Transportation companies
* National rail infrastructure (ProRail, constructiamrks in 2004
M€ 286)
» Regional and city rail infrastructure: metro-, bugam- and
light-rail tracks
* High Speed Rail track (M€ 781 in 2004)
* Betuwe Rail track
= Utility- and telecommunications sector: cables avides (electricity,
ICT)
» Sea- and airports:"5airstrip Schiphol, 2 Maasvlakte
0o Maintenance (M€ 4,575= 38% of total civil enginagggiproduction. M€
1,558 (13%) from central government)
= Railways, roads, water- and seaways, sewages,radggtfacilities
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E.3  Historical overview of Dutch construction procurement
regulation

RWS (2002a) gives a historical overview of Dutchstruction procurement
regulation. The development of regulation for cotifpen illustrates the shaky
balance of power between procurers and contradtotee Dutch construction
market. In times of recession (for example thettbha of the previous century)
the position of procurers was strong. In the posi-webuilding the suppliers
were in a dominant position. After that the devetegmt of European policy in
the field of the competition (Treaty of Rome 19%#%rectives for the award of
public works contracts 1971) started to play a de role.

For the Netherlands this resulted in the followiigt of laws and regulations, in
chronological order:

1958 Establishment of the “law economic competiti¢Wet Economische
Mededinging), based on the abuse scheme (dishamespetition) rather
than the European prohibition scheme (prohibitionpsice agreements).

1963 Establishment of the “Cooperating Price ariaggOrganisations in the
Construction industry” (Samenwerkende Prijsregeke@tganisaties in
de Bouwnijverheid, SPO), in which the constructmompanies organise
themselves and start working on the preparatioprafe arranging
regulation.

1971 First version of the “European Directive WdtkEstablishment of the
“Uniform Price arranging Regulation” (Uniform Priggelend Reglement,
UPR 1971) and the “code of honour for the entrepres in the
construction industry”.

1972 Establishment of the “Uniform Procurement Ragons 1972” (Uniform
AanbestedingsReglement, UAR 1972) in which proceduor
procurement are arranged for the realm of centoalegnment.

1973 Establishment of the “Decision ProcuremenWafrks 1973” (Besluit
Aanbesteding Werken, BAW 1973), which arranges whicocurement
form must be applied; it obliges the use of the UA®/ 2.

1975 Recommendation of the “Commission Economic @etition”
concerning procurement arrangements, which aréggnning of a
revision of the UPR 1971. The advice shows consten for the
arguments of contractors that want to protect tip@isition in the pre-
contractual phase; it recommends actualising comptsiof the grown
working method. This leads to the consultation grdthemes for
restructuring the procurement scene”.
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1986

1987

1988

1991

1992

1998

2001
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Establishment of the revised UPR (UPR 1986&) thre revised UAR
(UAR 1986).

Resolution on competition arrangements inRiiech construction
industry.

The European Commission starts a study intopstition policy in the
Netherlands.

Effectuation of “UAR-EG 1991” (EG = Europeesgr®otschap =
European Union) which implements the European DimecWorks in the
Netherlands.

Decree of the European Commission as a reguithich the Dutch
procurement model must be adapted. The Europeaisidacdeads to
large commotion in Dutch politics. The feeling assthat the
Netherlands are not at all taken seriously by thieopean Commission.
The then Prime Minister Ruud Lubbers tries in veorturn the tide by
means of a letter to Jacques Delors, Presidenh@f&uropean
Commission.

A wide administrative consultation finaliséetconcept-UAR. Main
objectives of the new UAR are to improve procuremeractices and to
lower transaction costs.

Effectuation of the UAR 2001 and uncoveringcoflusion in the Dutch
construction industry.



Appendix F Purchasing in general

Purchasing can be defined as the act of exchantfiagwnership of an amount
of money for the ownership of a product (serviangible object or both), under
a set of conditions. In this transaction at leasd parties are involved; the
supplier and the client. The transaction is ofteageded by a process of
orientation by the client and negotiation.

F.1 Types of purchasing relationships

Looking at the economy, globally three types okali-supplier relationships can
be defined:

1. Consumers — business: buying
2. Business — business: acquisition
3. Government — business: procurement

In the relationship between consumers and busirsgga&chasing is simply
referred to as buying. In order to find out moreabthis relationship one could
turn to their own experience as a customer, oranstimer organisations for the
customer perspective. In order to learn more from business perspective, one
could turn to marketing literature, i.e. Kottler i€eller (2006), which includes
advertising and marketing strategies.

In the business to business relationship, purclipsmften referred to as
acquisition. For this type of transactions, oneldotwrn to management theories
and literature about supply chain management,Rarter (1980).

When a governmental organisation is the clientcpasing is called (public)
procurement. Public is mentioned between parenthestause procurement is,
according to the definition used in this thesisg(section 2.2), always public.

Main distinction from the other two main types afrphasing is the extra
regulation governments have to adhere to. Not @rb/they obliged to empower
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competition amongst suppliers, they also have ke tamto account considerations
such as integrity and accountability.

For suppliers the government can be an attractisamer, because often large
contracts are involved. A drawback of doing busm®sgth governments is the
need to comply with a lot of administrative proceesiand bureaucracy.
Advantage is that although government sometimesaheeputation as a slow
payer, once they have promised to pay they are gootheir money, as the
government cannot go bankrupt.

There are several authoritative sources that cacomsulted regarding
procurement. Besides the knowledge present at s¢vredividual organisations,
such as the individual public authorities, consnta firms or knowledge
institutes, one could turn to general platformstsas NEVI, the Dutch
association for purchase management, VNG, the asgon of Dutch
municipalities or to PIANOo, a network for suppargi government clients in
professional and innovative procurement. Thesefptats focus at government
purchasing and procurement in general. Althougherqtlicitly mentioned as

their main goal, the construction industry procueeits cover a large area of their
work field.

F.2 Customer approach strategies

This section presents abstracts of the work of &01980) and Johnson and
Scholes (1993:209-216) regarding customer appreactiegies.

In his well known work, Porter (1980) provides atfrework for industrial and
other firms to analyse their business processesfrder to increase their
competitive advantage. He identifies three sucaddsfisiness strategies, namely
the Cost Leadership Strategy, the Differentiatidra8gy and the Focused
Strategy. The Cost Leadership Strategy emphasiSesesncy. By producing high
volumes of standardised products, the firm hopesake advantage of economies
of scale. The Differentiation Strategy involves &timg a product that is
perceived as unique. The unique features or beqsfibuld provide superior
value for the customer if this strategy is to beeassful. In the Focused Strategy
the firm concentrates on a selected few target misrkit is hoped that the needs
of that target market can be met better by thiscgglésation.

Porter emphasises that firms should choose onéedd strategies; if they want
to pursue two or all three strategies, the dangésts of getting “stuck in the
middle” and ending up nowhere.
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Johnson and Scholes (1993) presented the “stratbpk”, see Figure 67.

Perceived
Value
A
4
High
3 5
2 6
1 7
Low -+
8
i t Price
Low High

Figure 67 Strategy clock, Johnson and Scholes (1993

The numbers in Figure 67 correspond with possibtategies for suppliers:

1.

2.

7.
8.

‘No finery’ strategy, just the basics; low pricechn low perception in a
price-sensitive market segment.

Low price strategy; offer products with the samegeéved value as products
of competitors, for a lower price.

Hybrid strategy (for fast changing markets); trydiéferentiate and optimise
on price as well.

Differentiation; try to find unique products, based own competences.
Strategy based on uniqueness and marketing. Theugtchas to be difficult
to imitate and for that there are several posdiieisi.

Focused differentiation; try to find products wiahhigh perceived value (by
customer), that justifies a good price in the seddcmarket segment.
Example: luxury cars.

Raise the price while keeping the perceived vained. Example 1: “stealth
pricing”; introduce extra charges over the (comfie#) base price. Example
2: lower the quantity of the product, while keepitig price the same.
Example 3: raise the price for a product that wasderpriced”, i.e. had a
higher quality than the perceived quality.

Raise the price and lower the perceived value.

Lower the perceived value, while keeping the priiced.

According to the authors, strategies 6, 7 and 8barend to go wrong, unless
there are special conditions, such as Giffen-gomda monopoly situation.
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Appendix G Considerations for
formulating a
procurement strategy

There are several extensive and well documentedcgsuon this subject.

Griffith & Sidwell (1995:43) state: “Essentiallylients are looking for a ‘best
buy’ procurement package and they focus therefora strategic overview of the
benefits that may be available to them in using payticular approach.
Moreover, they seek to examine the implicationghd procurement form across
the total building process to assess overall baddnzenefits and advantages.
Choice of procurement by most clients will be baseithout doubt, upon their
range of knowledge and experience and their resobase.”

PSIB (2005b) distinguishes several factors to Hevant in the choice for a
certain task allocation/organisation/contract, fram perspective of the
procurer:
« Internal context (properties of procurer)
o Organisation structure
o Finances
o Policy
o Knowledge, experience and capacity
« External context (properties of the environment)
0o Market
o Politics and society
o Laws and regulation
* Project context (properties of the project)
o Money
Time
Quality
Influence on the project
Complexity
Risks

O O0Oo0o0oo

They distinguish the following goals of public proers:
e Societal responsibility;
e Value for money;
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e« Own core responsibilities.

For the procurers it is furthermore important tgdnto account:

¢ Relationship with other procurements;

¢« Adequate role description (and fulfiiment), espélyian the context of
changing roles;

¢ Own knowledge/experience/competences on the argaoxfurement;

¢ Length of permit procedures.

The Dutch foundation for construction research SBBR06) also has done an
extensive study into the relevant aspects in tha@sen for the client supplier
task allocation. First of all they summarised thhequrer interest by formulating
the following central questions:

¢ How to choose the right construction project orgation form?;

¢ How to choose the best way of procuring?;

¢ How to get value for money?

They distinguish the following types of task allti@as, on an increasing scale of

procured activities:

1. Traditional (Build)

2. Team variants (Desigh Team)

3. Integrated (Design and Build, known as Design ama$truct in the
Netherlands)

4. Strategic cooperation (PPP, Alliance, BOT)

This allocation corresponds with the one mentiopadier in this section and the
list in section 2.3.3.

They found the following aspects to be of importano the choice for a project
development process:
e Procurer aspects
0 Wishes, in terms of functionalities
= Need for value for money (several types)
= Need for certainty and guarantees (low-high)
= Need for authority and control (low-high)
o Abilities; need for hiring consultants
= Time available for supervision
= Professionalism; ability to specify wishes, to mgedhe regulated
processes, to manage and to evaluate technicattspe
= |nternal decision processes, ability to cooperaterinally as well as
externally, specific prior obligations
= Environment, adjacent real estate, other projeetsétopments
= Financing and availability of building lot
o Allowances; (procurement)regulation
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o Permits, other actors
* Project aspects
o Size
Complexity (organisation, technology)
Uniqueness
Maintenance and use
Finances
Specific risks
The importance of speed
* Market aspects
o number of suitable contractors/suppliers
0 market situation, local market position contractetppliers
« Other aspects: legal, societal, political (policiésr instance aimed at a
certain contract form), environmental.

O O0OO0OO0OO0Oo

Not only do they provide the relevant aspects i@ dlecision for the client
supplier task allocation, but they provide two d@on methods as well:

Method 1 — Matching profiles

First the procurer needs and properties are estlhbdtl, using a 1 to 5 point scale,
where a 1 stands for a not so important considenaéind where a 5 corresponds
with a very important aspect. The project propestaee determined in the same
way. For each type of task allocation, a suitaliprofile exist, where a score of
1 indicates that the task allocation is not suieatdr the corresponding aspect
and where a score of 5 indicates that the taskcation is very suitable for the
corresponding aspect. The task allocation profilattprovides the best match
with the client & project profile determines the sicsuitable task allocation.

Method 2 — Matrix

The second method is a matrix, with on the horiabmixis the type of procurer
and on the vertical axis the type of the projeot; €éach cell an indication is
given for the most suitable task allocation. Thpdy of procurers are:

. The company (incidental, private);

. The private home builder (incidental, private);
. The collective (incidental, public);

. Building for the market (professional, private);
. Building for own use (professional, private);

. The government (professional, public).

O WNPE

These procurer profiles were drafted by the BNAg #ssociation of Dutch
architects.
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The types of construction tasks are:

. Difficult: large, complex and unique

. Prestigious: large, simple, unique

. Efficient: large, simple, repetitive

. The villa: small, simple, unique

. The residence: small, simple, repetitive
. Maintenance: simple and complex

mTmoOw>

Other methods to establish a suitable task all@eatind corresponding
organisation and contract exist as well, i.e. Lordt (2004).
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Appendix H Details validation

meeting
Date: Tuesday, May 2% 2008, 10:00-12:00.
Location: room 03.270, TU CiTG, Delft.

Attendees

B. Oosterom, public works Rotterdam, procuremerdcsalist; H. Wijnen,

Pianoo, senior procurement advisor; H. Crucq, R\WW&hior procurement advisor;
M. Polet, RWS, project manager, contract managerydh der Knaap, Twijnstra
& Gudde, senior advisor; M.A. Mooiman, DMS, specsalprocurement/legal
affairs; R. Reedeker, Adjunct manager Royal HaskgrBM, procurement
specialist; S. Roetman, former national coordinangineering and
standardisation at Grontmij, currently freelanceviadr; T. van Reeuwijk,
CROW, national coordinator procurement; H. de Vré#, Delft, section Design
and Construction Processes; H. de Ridder, TU Dehlisirman section Design and
Construction Processes; R. Beheshti, TU Delft, UMDVerlaan, TU Delft; M.
Dreschler, TU Delft.

Absent with notice
H. Teigeler, RGD + Procurers forum constructionustty, procurement
specialist, R. Sebastian, TNO, procurement spestiali

Agenda
* Introduction
e Goal of the meeting
 Part 1: Results PhD research
0 Introduction PhD research;
0 Qualitative result: configuration options EMAT awlamechanisms;
o Quantitative results;
o0 Conclusion & recommendations.
e Part 2: Feedback
0 9 propositions;
0 Other items.
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Introduction
See attendance list. At the reactions, names haea lbeft out of for the sake of
privacy.

Goal of the meeting

Primary: validation of 1) need and necessity 2) tbatents and 3) the
scientificity of the research.

Secondary: sharing of knowledge, interaction andwiedge development.

Reactions on Part 1: Results PhD research

Introduction PhD research

At slide 6, the procurement space and procuremgateygies:

» ldea: Take 'worst possible solution' (intersentminimum value, maximum
price) as reference point.

« Is there an upper limit for value? Response 1lthe case of EMAT, the upper
limit is determined by the award mechanism. RespoisPreconditions
determine the optimum solution.

Qualitative results: configuration options EMAT amdamechanisms

At slide 10, the choice between Value minus Pri€&alue divided Price system:
*V - P is often used for design work. V / P (valper euro) is more suitable for
works. V - P delivers higher profits, but not perre.

At slide 12, price correction mechanisms:

* Bonuses and penalties should not only be takém @amcount fictitiously in the
award phase, but should actually be applied inekecution phase, otherwise
suppliers would have no incentive to keep theirmizes.

Quantitative results
At slide 19, “type in time”:
« Did the application of V/ P in 2007 have to datlwthe new standard?

At slide 22, overview of value aspects:
* It would be nice to see whether certain combioasi of values aspects per
project occur more often.

Conclusion & Recommendations

« In the event of bids ending equal, the tie-breakerion should consist of
working from coarse to fine; first look at how tlequal ending bids perform on
the most important aspects, then at the second mgsartant and so on.

* In response to the term “decision tree”: in preet the decisions are not taken
in the suggested neat Top-Down manner. For instaiageight happen a lowest
price award is converted into EMAT at the last mawdor example when the
quality of the plan of works suddenly needs to péasole.
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» At the discussionon V- P or V/ P: V - P candadled procurement profit, V /
P could be called societal return on investment. that reason V / P should
almost always be chosen.

Reactions on Part 2: Feedback

Feedback on nine propositions

General remark: some of the propositions and softé@used concepts could
have been formulated sharper and in less ambigwauding. Although
discussion of the concepts used in propositiornsliwsays part (and sometimes
even purpose) of discussing propositions, there seametimes a little too much
space for different interpretations. Apparently $eaconcepts did not become
clear during the presentation preceding the projpmss.

Propositions concerning the need and necessith®frésearch

1. Continuous award on lowest price is a problem.

¢ All: yes. In many cases the lowest price awarchenism is still suitable, but
the exclusive use of the lowest price award mecérmnéauses problems in the
market.

e The lowest price award, but the fixated valughie problem!

2. We need more clarity on how to set up EMAT awgard

* Yes. But it is questionable whether the propo%eariant tree" (that would be a
better name than decision tree, see the secondrkeataonclusions and
recommendations) provides that clarity.

*« Some simple examples would have been enlightening

e There should be a greater uniformity in EMAT ad@anechanisms, because
reinventing the wheel for each project leads to maonfusion, for procurers as
well as suppliers.

« In reaction to the use of the word uniformityastiardisation has a more
positive association than uniformity. Explanatid®@tandardisation is created by
leaders in the market (best practices). Unifornigtyreated by compromising (
"we take some properties of all suggested solutipos by imposition from
outside the market.

3. Application of EMAT puts more responsibility euppliers.

e Turn that proposition around: "EMAT is neededptot more responsibility on
suppliers”.

< It might not give supplies more responsibilitytkat least it gives them more
(design) freedom.

* The responsibility for procurers increases asIwérhaps that is why EMAT
remains difficult to sell to politicians, why spemdore budget? For
municipalities that is difficult to explain to therovince. It is difficult to explain
why more quality is worth the money.
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Propositions concerning the contents of the redearc

4. The mentioned quantitative results are consistath my view of the EMAT
practice.
* Yes, but is that relevant? It is about the viemtbe future!

5. “The EMATs | know can be grouped into the decisiree”

* Yes. However ‘variant tree’ or ‘classificatioreg’ would maybe be a more apt
name, because it does not yet meet the criteriartbad to be met in order to be
called ‘decision tree’.

6. More standardisation of value criteria, scormgthods and weighting factors
is required (please explain).
* Yes.

Propositions concerning the scientificity of thesearch

7. Reproducibility: if the research methodology wibbe followed again, it
would not result in a substantially different deois tree.

* The quantitative part would probably lead to &tiy different conclusions, but
it is doubtful whether these differences would bgn#ficant. The qualitative part
(the tree) would probably be the same in a new stMariant tree is a better
name.

8. Transparency: the research method and the eauét understandable.

« Not quite, for example the creation of the teradtied value" is currently
insufficiently clear. Response: the presentationh® research method and the
results will be improved.

9. Falsifiable: if something would be wrong, thavwd be demonstrable.

* In order to answer that question, the “documeanhagement” of the research is
of interest as well. Can it be demonstrated whytai@rdecisions are taken? Can
the basis for results be retraced? Response: Yeigfarmation and
documentation is available and accessible.

Other items

* RWS is busy analysing about 30 EMAT procurements.

*« From a legal point of view, the value maximisatistrategy is also EMAT.
« EMATSs for Design & Build contracts are clearlyffirent in scope than
“Bouwteam” EMATSs.
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