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Forord

Regeringen gjorde 1 propositionen “Framtidens resor och trans-
porter infrastruktur fér hillbar tillvixt” (prop. 2008/09:35) bedém-
ningen att anliggningsmarknaden har 18g produktivitetsutveckling
och att konkurrensen och innovationsférmigan ir svag. I direktiv
2009:92 gavs dirfor Produktivitetskommittén i uppdrag att f6lja
upp och analysera de statliga bestillarnas agerande for att forbittra
produktiviteten och innovationsgraden i anliggningsbranschen.
Syftet med uppdraget dr att oka kunskapen om olika 4tgirders
effekter och dirmed skapa underlag f6r framtida agerande.

VTI fick i november 2010 kommitténs uppdrag att nirmare
granska mojligheterna att vidareutveckla formerna fér att upp-
handla projektering av infrastrukturprojekt. Uppdraget ska ses mot
bakgrund av att man under projekteringen fortfarande har goda
mojligheter att dverviga alternativa tillvigagdngssitt for att kunna
genomfdra en investering till ligsta mojliga samhillsekonomiska
kostnad.

Arbetet med rapporten har genomférts genom att ta del av ett
antal kontrakt som reglerar avtal mellan bestillare och konsul,
genom att ta del av den dokumentation av partsrelationen som
Trafikverket tagit fram samt genom ett antal intervjuer. I avsaknad
av ett material som 1 siffror beskriver avtalsformer, kostnader, kost-
nadséverskridanden etc. innehéller rapporten ett forsok till beskriv-
ning av situationen pi marknaden. Dessutom ges tre rekommenda-
tioner till férindringar av upphandlingarnas genomférande.

Arbetet har genomférts av Jan-Eric Nilsson med stod av Mats
Bergman vid Sédertérns hogskola. Jag idr tacksam fér de konstruktiva
forslag som framkommit under arbetets ging, inte minst frin Robert
Karlsson vid ett granskningsseminarium 1 september 2011. Arbetet
har bekostats av Produktivitetskommittén men férfattaren stir
sjilv for de forslag som limnas.

Stockholm 1 oktober 2011

Jan-Eric Nilsson
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Kvalitetsgranskning

Granskningsseminarium  genomfért  2011-09-16 dir Robert
Karlsson, VTI, var lektér. Jan-Eric Nilsson har genomfort
justeringar av slutligt rapportmanus. Projektledarens nirmaste chef
Gunnar Lindberg, VTT, har direfter granskat och godkint publika-
tionen f6r publicering 2011-09-26.

Quality review

Review seminar was carried out on 16 September 2011 where
Robert Karlsson, VTI, reviewed and commented on the report.
Jan-Eric Nilsson has made alterations to the final manuscript of the
report. The research director of the project manager Gunnar
Lindberg, VTI, examined and approved the report for publication
on 26 September 2011.

103

Bilaga 5



Bilaga 5

SOU 2012:39

Sammanfattning

Arligen byggs nya vigar och jirnvigar for mingmiljardbelopp.
Innan arbetet med en anliggningsentreprenad pibérjas har en for-
studie och en projektering genomférts. Under projekteringen
beskrivs formerna fér att genomféra investeringen i detalj med
syfte att utforma projektet pd ett sitt som minimerar kostnaderna
for bestillare och sambhille. I kostnadsbegreppet ingdr bide kost-
naden for projekteringen, for att bygga den nya anliggningen
liksom kostnaderna under de 4r i framtiden som anliggningarna
kommer att anvindas, dvs. kostnader for sivil resande, transport-
foretag som for att hilla anliggningarna i stind.

Syftet med denna rapport ir att diskutera utformningen av
projekteringsupphandlingar: Hur kan formerna fér sddana upp-
handlingar och utformningen av projektdrens ersittning for sitt
uppdrag utvecklas for att bidra till att minimera samhillets kostnader
under projektens hela livslingd? Svaret pd frigan ir av sirskild
betydelse med tanke pd att mojligheterna att hitta kostnads-
besparande 18sningar ir stora i projektens tidiga faser, eftersom det
d3 fortfarande finns mojlighet att anpassa genomférandet till de
specifika forutsittningarna pd varje byggplats. Detta dr potentiellt
av stor betydelse i1 arbetet med att forbittra sektorns pro-
duktivitetsutveckling.

Huvuddelen av rapporten behandlar projektering av de
investeringar som genomférs 1 form av utférandeentreprenader,
vilket dr den absolut vanligaste entreprenadformen. En utférande-
entreprenad inleds med att bestillaren, dvs. Trafikverket fér mer-
parten av alla vig- och jirnvigsinvesteringar, upphandlar en
projektor. P& grundval av ett dokument som 1 évergripande former
beskriver den investering som ska genomfdéras kommer olika
projekteringsforetag att limna anbud. Den projektér som limnar
det for bestillaren ekonomiskt mest férdelaktiga anbudet fir
uppdraget. Projekteringen resulterar 1 en bygghandling, en samling
dokument som férutom ritningar och ett stort antal andra projekt-
beskrivningar innehiller en mingdférteckning. Detta ir en upp-
rikning av alla arbetsmoment som entreprenéren ska genomféra
for att bygga den nya vigen eller banan. Den firdiga bygghand-
lingen anvinds direfter fér att upphandla entreprenaden.

I rapporten pivisas tvd problem av principiell natur som uppstir
i samband med denna typ av projekteringsupphandlingar. Det forsta
problemet ir att de ersittningsformer som anvinds innehéller driv-
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krafter till kostnadsékningar. En delférklaring ir att de kontrake
som tecknas hinvisar till standardavtalen fér konsultuppdrag dvs.
ABK 09 och till formuleringar som kan tolkas som att konsulten har
ritt till ersittning for faktiskt nedlagd tid, oavsett den ursprungliga
overenskommelse som ingds. Konsulten ges pd si sitt endast
begrinsad anledning att hlla igen p8 arbetsinsatsen, vilket kan vara
kostnadsdrivande. Det finns ocksi en risk for strategisk bud-
givning. En budgivare som tror att bestillaren felspecificerat
uppdraget med avseende pd beriknad tidsitging kan “spela” mot
detta med ett annorlunda anbud in om bestillare och utférare har
samma férhandsuppfattning om tidsdtgingen. Anbudsgivarna kan
ocksd ”spela” med sina anbud pd grundval av en bedémning av att
man kommer att {3 tilliggsbestillningar. Ett 1igt anbud idag kan i
sd fall kompenseras med en hogre ersittning fér en kommande
tilliggsbestillning.

Sammantaget innebir risken fér strategisk budgivning att kost-
naderna for entreprenaden kan bli hogre dn det bud som ursprung-
ligen vann upphandlingen. Det saknas emellertid uppfoljningar som
kan beligga om detta ocksd ir ett faktiskt problem. Under-
handsuppgifter indikerar emellertid att flertalet projekterings-
kontrakt &verskrider budgeten och att férdyringarna uppgir till
mellan 25 och 300 procent.

Ett andra problem av principiell natur bestdr 1 att bestillaren vill
hitta en limplig kombination av pris och kvalité 1 projekterings-
upphandlingen. Trafikverket vill képa konsulter som har goda
kunskaper och en férméga till nytinkande samtidigt som man inte
vill betala fé6r mycket fér denna kvalité. En vil genomtinkt
projektering kan innebira att kostnaden {ér att genomféra entre-
prenaden kan hillas nere. Men ju mer tankemdoda, desto mera tid
krivs och desto storre kan projekteringskostnaderna férvintas bli.
Dagens modeller f6r att utse vinnare innebir att detta 1 férsta hand
hanteras genom att 1 valet av vinnande anbud beléna anbudsgivare
som har personal med god utbildning, ldng erfarenhet etc. Detta
ger inga garantier for att bestillaren skriver avtal med den som
verkligen har de mest innovativa idéerna fér projektets genom-
foérande.

Sammantaget forsvirar dessa problem méjligheten till helhetssyn 1
projekteringsskedet, kreativiteten beldnas inte tillrickligt mycket
och dessutom finns inbyggda drivkrafter for kostnadsokningar. T
rapporten behandlas olika tillvigagingssitt att hantera dessa utman-
ingar.
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For det forsta beskrivs tvd ansatser for att begrinsa inslaget av
kontrakt pa l16pande rikning. Ett tillvigagdngssitt ir att avstd frin
hinvisningen till ABK 09 for att i stillet kriva att utféraren star
fast vid det anbud som limnats, dvs. med en bibehillen separering
av pris och antal timmar. Ett alternativ ir att 6vergd tll ect fast-
prisavtal. Bdda dessa tillvigagdngssitt innebir att projektdren bir
en storre risk for att forhdllandena ir mera problematiska dn vad
man ursprungligen trodde. Detta kan 1 sig innebira att man ligger
in en storre riskmarginal i sina anbud, dvs. att kostnaden 6kar vid
det tillfille d& avtalet undertecknas. I gengild minskar risken for
kommande kostnadséverskridanden. En negativ konsekvens ir att
projektéren ges incitament att sinka kvalitén pd det arbete som
gors for att pdverka det egna resultatet av uppdraget.

For det andra behandlas mojligheterna att vidareutveckla det
tillvigagingssitt som idag tillimpas fér att finna en bra kombin-
ation av pris och kvalité. I en rapport som bestillts av Konkurrens-
verket foreslds ett forfarande for att rikna om kvalitetsaspekter till
monetira termer 1 samband med att anbuden ska utvirderas. De
approximationer till kvalité som anvinds vigs di samman med den
timersittning som respektive anbudsgivare vill ha pj ett sitt som skulle
minska dagens inslag av slump i ssmmanvigningen.

Ett tredje forfarande innebir att man séker efter nya former att
vilja projektdr och att ersitta denne for utfért arbete. Bestillaren
efterfrdgar dirfér ett anbud som innehiller bide projekteringskostnad
och projektdrens bedémning av slutkostnaden fér entreprenaden: Den
projektdr som limnat det for bestillaren sammantaget minst kost-
samma anbudet fir uppdraget. Ersittningen till projektdren beror
pd kostnadsutfallet. Om slutkostnaden fér entreprenaden blir
mindre eller storre in den bedémning som projektéren gjort 1 sitt
anbud kommer denne att i vara med och dela pd eventuella bespar-
ingar, respektive i en mindre ersittning om kostnaderna skenar.

En utveckling i denna riktning innebir att bestillaren dtminst-
one delvis 6verger dagens kop av 1 detalj specificerade arbets-
moment, kontroll av (formell) kvalité hos konsultens personal etc.
I stillet flyttas fokus mot resultatet av projekterings- och bygg-
process. Konsult och ocksd entreprendr ges pd si sitt okat
utrymme att l6sa sin uppgift pd icke-traditionella sitt.

De tre forslag till vidareutveckling av upphandlings- och ersitt-
ningsformerna som ges ir skissartade och minga aspekter behandlas
endast i korthet. Tiden mellan projektering och slutférande av en
investering kan ibland vara mycket ling och likasd behovs tekniker
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for att sikerstilla att projektdren inte sinker kvalitén pd den
firdiga vigen, med foljd att underhillskostnaderna blir hégre in
noédvindigt. For att gd vidare i utvecklingen av modellerna med
yttersta syfte att hilla nere kostnadsutvecklingen i anliggnings-
branschen under projektens hela livscykel behovs dirfér ytterligare
preciseringar av forslagen. Det finns ocksd goda skil att genomféra
kontrollerade forsék med avsikt att beligga de nya modellernas
for- och nackdelar.

Rapporten avslutas med en kort diskussion om hur ett sidant
fortsatt arbete kan genomféras. Med detta 1 dtanke utgdr rapporten
en forstudie for ett fortsatt utvecklingsarbete som syftar till att 6ka
utrymmet f6r nytinkande i anliggningsbranschen.
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Tendering project design in new ways
— a pre-study

by Jan-Eric Nilsson

VTI (Swedish National Road and Transport Research Institute)
SE-581 95 Linkoping Sweden

Summary

Costs for new roads and railways presently add up to more than
SEK 20 billion per year (€2 billion). A project’s first step is a pre-
study and the projecting is a further vital component of the process
leading up to the actual construction. The purpose of projecting is
to describe the way in which a project is to be built, the ultimate
purpose being to establish a design which minimizes costs for
procurer and society at large. Costs include both design expenses,
construction costs as well as costs for future use of new road or
railway, including not only maintenance but also user costs.

The purpose of the present report is to address the way in which
projecting tenders may be designed: How can the tendering
process and the subsequent layout of the designer’s remuneration
be crafted in order to contribute to life cycle cost minimisation?
The answer to this question is particularly pertinent in view of that
the possibility to find cost minimizing solutions is larger in the
early phases of the process when it is still feasible to adapt to the
specific circumstances at each construction site.

The bulk of the report addresses projecting of investments
contracted under the unit price format; this is by far the most
common type of contract in use in Sweden. Under this regime, a
designer is contracted separately from the tendering of the con-
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struction firm. The projecting tender is based on a description of
the documents which are to be delivered. The bidder with the
economically best submission is contracted, meaning that it is not
only price but typically also quality aspects of the bids that are
selected. Quality i1s defined in order to capture the respective
bidders’ competence.

Two problems in the current way to tender projecting are
identified. The first is that current payment mechanisms provide
poor brakes on cost increases during the design process. In particular,
a reference is made to a paragraph in the standard framework for this
type of consulting contract which establishes that the consultant is
entitled to being paid for actual time spent on the assignment
irrespective of the maximum time in the initial contract. In
addition, there is a risk for strategic bidding by way of unbalanced
bids where a bidder makes the assessment that the principal has
made a mistake in the assessment of time required to undertake a
task. Moreover, bidders can speculate over the possibility of future
additions to the original contract, opening up for bilateral negotia-
tions and better (higher) prices than in the original contract.

The risk for strategic bidding means that the ultimate purpose
of tendering to select the most efficient bidder is jeopardized and
also that contracts get to be more costly than originally contracted.
There is, however, scant empirical evidence on this matter.
Information during the present study, however, points to that
most design contracts turn out to be more costly than in the signed
version and that cost overdrafts range from 25 up to 300 percent.

A second challenge is to identify a bid which combines price
and quality. The tendering agency wishes to buy highly
professional consultants but does not want to pay more than
necessary for quality. A well prepared project design may contri-
bute to a low cost for the subsequent construction project. But the
more time spent to identify innovative solutions, the more costly
will the design phase be. Today’s approach to identify quality
includes promoting bidders with good training, much experience
etc. These qualities do however not guarantee that the most
innovative designers are hired. The conventional way of design
tendering does therefore not promote creativity and the mini-
mization of life cycle costs.

One policy change which may contribute to the handling of
these problems is to avoid references to the standard contract
design model. In particular it may be reason to pay for the
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“thinking about alternative approaches” in the design by a cost plus
contract while the more mechanical production of drawings etc. is
rewarded under a fixed price scheme.

A second recommendation is to deliberate further on the
precise model to combine price and quality when the winning bid is
to be identified. A reference about how this could be done is given.

A third possibility is to choose bidder based not only on the
costs for preparing the design but also to include an estimate of the
subsequent construction costs in the mechanism. The designer
would therefore be paid not only for the drawings etc. which are
prepared but also for any cost savings relative to an ex ante estimate.
Likewise, the payment would include a deduction if subsequent costs
turn out to be higher than anticipated. This creates incentives for the
consultant to be involved also during construction and to try to
find cost saving solutions during the whole process.

This study is preliminary in that the suggestions for policy
improvements are still vague. It is therefore strongly recommended
that further development shall be based on controlled experiments
in order to better understand which contract designs best promote
the minimization of life cycle costs for new infrastructure.
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1 Inledning

Kostnaden foér att bygga vigar och jirnvigar 6kar visentligt
snabbare in den genomsnittliga prisutvecklingen (jfr till exempel
kapitel 11 1 Nilsson 2009). Utvecklingen kan sannolikt férklaras pd
ménga olika sitt, men i denna promemoria fokuseras en tinkbar
delforklaring, nimligen tillvigagdngssittet for att projektera nya
vigar eller banor. Med projektering avses det arbete som behovs fo6r
att omsitta fortfarande allminna tankar kring att genomfora ett
projekt till ritningar och andra dokument som preciserar de arbets-
uppgifter som ska resultera i en ny anliggning.

Den birande tanken i promemorian ir att en bittre utformning
av uppdraget att projektera infrastrukturinvesteringar skulle kunna
vara en del av arbetet med att begrinsa kostnadsékningarna 1
branschen. Syftet dr att diskutera hur projekteringsuppdrag kan
upphandlas, och hur ersittningen till projektéren kan utformas for
att pd bista sitt bidra till att minimera samhillets kostnader f6r den
aktuella infrastrukturen under investeringens hela livslingd. Prin-
ciperna ir generella oavsett trafikslag, men i huvudsak illustreras
resonemangen med exempel frin vigsektorn.

Promemorian inleds med att i avsnitt 2 beskriva det generiska
planeringsproblemet, dvs. de arbetsuppgifter en offentlig bestillare
ska genomféra for att bygga nya vigar och jirnvigar. Avsnitt 3 och
4 beskriver den fysiska planering som krivs foér att kunna bygga
vigar och jirnvigar respektive den fortsatta plan- och byggprocessen.
Avsnitt 5 beskriver projekteringens roll i utférandeentreprenader, den 1
dag absolut vanligaste entreprenadformen i Sverige medan avsnitt 6
beskriver de problem som ir férenade med detta forfarande. Med
detta som utgdngspunkt diskuteras i avsnitt 7 alternativa for-
faringssitt for att skapa limpliga incitament i samband med att en
projektering ska genomféras. Slutligen innehéller avsnitt 8 ett kort
resonemang om hur man skulle kunna g vidare och prova de for-
faranden som féreslds 1 denna férstudie.

Promemorian innehéller flera bilagor. Bilaga A ger ett exempel
pi det underlag som Trafikverket skickar ut dd en projektdr ska
limna ett anbud och bilaga B ir en annan del av detta underlag.
Bilaga C beskriver hur en totalentreprenad genomférs och ger pd sd
sitt en relief till beskrivningen av den traditionella utférande-
entreprenaden. Bilaga D innehiller en genomging av de argument
som pekar pd nir utférande- respektive total-entreprenaden ir mest
limpliga att anvinda. Bida dessa bilagor ligger utanfér huvudtexten
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for att behdlla fokus pd det i dag vanligaste sittet att kopa projekt-
eringar. Bilaga E ger ett exempel pd hur en bestillare pd ett
detaljerat sitt kan férsoka bedéma den kvalité som anbudsgivarna
har. Slutligen innehdller bilaga F en formaliserad modell fér det
alternativa f6rfarande for upphandling av projekteringar som beskrivs 1
avsnitt 7.

Branschens dokumentation av hur projekteringen genomférs ir
i forsta hand idr riktad mot dem som ir inblandade 1 processen. Det
ir svirare f6r en utomstiende att tillgodogora sig de avvigningar
och mélkonflikter som finns. I synnerhet saknas en dokumentation
av de incitamentseffekter som olika upphandlings- och avtals-
konstruktioner ger upphov till. En stor del av promemorian ir
dirfér av beskrivande natur. Avsikten ir att pd ett sammanhillet
sitt dterge forutsittningarna for projektering och fér entreprenadens
genomférande och att relatera detta till de 6verviganden som gors dd
projekteringen ska upphandlas.

Det har inte varit mojligt att basera promemorians analyser pd
nigot empiriskt material. De avtal som tecknas mellan bestillare
och utforare finns 1 bestillarens diarier men det saknas en samlad
uppfoljning av verksamheten. Inte heller ir ekonomiredovisnings-
systemet utformat for att 16pande kunna f6lja upp den verksamhet
som genomfors pd projektnivd. Det innebir att en mingd frigor ir
omdojliga att besvara: Hur vanligt ir det med kostnadséver-
skridanden f6r projekteringsupphandlingar? Finns det skillnader 1
detta avseende beroende pd vilken entreprenadform etc. som
tillimpas? Beroende pd vilken utférare som anvinds? Gor bestill-
aren tilligg till uppdragsspecifikationen under arbetets ging eller
beror kostnadsoverskridanden p3 ovintade geotekniska for-
hillanden eller pd oskickliga projektdrer? Hur ser kostnadssam-
bandet ut mellan utformningen av ett projekteringskontrakt och
kostnadsutfallet f6r entreprenaden som helhet?

Bristen p3 tillgdng till ett underlag som gor det méjligt att svara
pd denna typ av frigor ir sirskilt besvirande med tanke pd att
bestillaren anvinder konsulter f6r minga av de arbetsuppgifter
som ska genomféras. Forutom bristen pd systematiska upp-
féljningar innebir detta att kunskapen ofta limnar bestillaren” nir
konsulten 6vergdr till andra uppdrag. Behovet av systematisk
utveckling av bestillarverksamheten forsviras pd si sitt ytterligare.
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2 Problembeskrivning

Projektering syftar till att ta fram de ritningar och andra dokument
som behdvs for att kunna genomféra ett infrastrukturprojekt. I det
hir avsnittet beskrivs 1 avsnitt 2.1 de egenskaper som kinnetecknar
beslut om investeringar 1 vigar och jirnvigar och i synnerhet sam-
hillets mal f6r verksamheten. Avsnitt 2.2 behandlar direfter tva av
de problem som 1 olika form och 1 olika omfattning dterkommer 1
samband med detta beslutsfattande, nimligen frigor om kvalité och
riskférdelning.

2.1  Samhillets mal

Figur 1 beskriver den livscykel som byggd infrastruktur gir
igenom. For att forenkla den fortsatta diskussionen antas att for-
studien resulterar 1 ett beslut om att en investering ska genomféras.
Vidare utgdr diskussionen frin att projektets utformning har fast-
stillts, dvs. om det ir en motorvig, en 2+1-vig eller nigon annan
typ av vig som ska byggas. Detta ir inte sjilvklara forutsittningar,
inte minst med tanke pd att Trafikverket 1 allt stérre utstrickning
ska 6verviga ocksd andra alternativ in investeringar for att hantera
problemen inom ramen fér den process som Kkallas fyrstegs-
principen." Dessa antaganden piverkar emellertid inte den logik
som stdr 1 fokus f6r diskussionen 1 promemorian.

! Innebérden av fyrstegsprocessen ir att man ska prova billigare alternativ innan beslut fattas
om att genomféra en kostsam investering: Gar det att 16sa de problem man stir infér med
administrativa hjilpmedel, med priser, med en underhillsinsats etc. i stillet fér att bygga
nytt?
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Figur 1 Livscykeln for en infrastrukturinvestering med fokus pa
planeringsprocessen.

Projekte Genom-

Vég- Arbets-/
-ring/ férande/

For- /jdrnvag

jarnvags-
studie s-utred-

bygg- entre-
ning plan

handling prenad

Det finns olika principmodeller {6r att genomféra det arbete som
leder fram tll att en investering kan genomféras, bland annat
foljande:

e Den offentliga myndigheten genomfér allt arbete i egen regi.
Detta forfarande har tidigare varit forhirskande 1 Sverige.
Vigverket genomférde till och med mitten av 1990-talet huvud-
delen av all drift och underhill i egen regi. Man hade ocks2 en
egen projekteringsavdelning och man hade en byggavdelning
som genomférde en betydande del av anliggningsprojekten;
dvriga projekt upphandlades. Banverket piboérjade motsvarande
dvergdng frin egen regi till konkurrensupphandling ett tiotal &r
senare

e Myndigheten fungerar som bestillare av sdvil projektering som
byggande. Detta ir i princip det forfarande som idag tillimpas

e Myndigheten fungerar som bestillare av en firdig produkt, dvs.
en totalentreprenad; se vidare beskrivningen 1 avsnitt 4

e Utover att kopa en produkt via en totalentreprenad kan upp-
handlingen ocks4 innefatta ett ansvar fér anliggningens underh3ll
under en lingre tidsperiod, ndgot som gir under beteckningen
funktionsentreprenad.

Offentlig — Privat Samverkan innebir att entreprendren ocksé ges
ett ansvar for att bidra till finansieringen av ett projekt. P4 s8 sitt
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okar man ytterligare sannolikheten for att den som genomfor ett
projekt ocksd tar ansvar for dess kvalité pd 18ng sikt.

Det ir i nuliget inte aktuellt att 6verviga en eventuell tergdng till
den férsta modellen. Inte heller behandlas funktionsentreprenad eller
OPS vidare, utan 1 stillet ligger promemorians fokus pd att diskutera
hanteringen av projektering 1 samband med utférandeentreprenader.

2.2 Aterkommande principfragor

Tv4 aspekter hos det uppdrag som ska utféras kommer att hanteras
pa olika sitt beroende pd vilken entreprenadform som viljs. Den ena
aspekten handlar om kvalitén pa de produkter som ska levereras och
den andra om de risker som man stir infér vid genomférandet av ett
projekt.

En vig eller bana som 6ppnas for trafik kan fungera utom-
ordentligt vil samtidigt som det efter en tid visar sig att anligg-
ningen bryts ner visentligt snabbare in forvintat. Det dr siledes
genuint svirt att med en granskning av det som syns vid en ytlig
besiktning bedéma om en leverans ir av acceptabel kvalité.

Minga kapitalvaror, sdvil de som kops av privatpersoner som av
foretag, dr forenade med en motsvarande osikerhet om kvalitén. En
skillnad ir emellertid att marknaden f6r sddana produkter levererar
en fungerande kontrollmekanism till f6ljd av att missnéjda kunder
kan vinda sig till andra leverantorer. Det rykte eller varumirke som
en leverantdr bygger upp kan f6r kunden signalera att man normalt
levererar en produkt som inte ir forenad med systematiska kvalitets-
problem. I offentliga upphandlingar ir det inte mgjligt att pd detta
sitt lita till leverantdrernas goda rykte. Lagen om offentlig upp-
handling innebir 1 stillet att valet av utférare miste baseras pd egen-
skaper som ir rimligt mojliga att mita och verifiera.” Det faktum att
man sedan linge har haft ett bra samarbete med ett foretag ir d3
inte mojligt att dberopa nir ett nytt avtal ska tecknas.

Bygg- och anliggningsprojekt skiljer sig frin minga andra
produkter 1 s& mitto att arbetet innehdller ett betydande behov av
anpassning av genomforandet till den situation som foreligger pd
projektplatsen. Aven om ménga delar av en vig eller jirnvig kan
massproduceras dr andra delar skriddarsydda fér att hantera de

2LOU ir i sin tur tillkommen for att sikerstilla att alla anbudsgivare behandlas p3 ett lik-
virdigt sitt och ocksd foér att begrinsa risken for att samhillets medel anvinds pi ett med-
vetet slosaktigt sitt, dvs. for att forsvdra f6r korruption.
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specifika utmaningar man stills infér. Detta férsvirar mojligheten
att folja upp kvalitén pd den firdiga anliggningen.” I samma
andetag ir det viktigt att framhdlla att varje anliggning innehéller
ménga dterkommande arbetsmoment, dvs. det finns en under-
liggande ”bank” av komponenter som fogas samman till en helhet.

Problemet med att bedéma kvalitén i anbuden &terkommer
ocksd nir det giller upphandlingar av projekteringskonsulter. Det
ir inte uppenbart att den som ligger det ligsta anbudet ocksd ir
den som ocksd tillhandahiller projekt med lig totalkostnad om
man 1 detta begrepp ocks8 innefattar kvalitetsaspekter.

Om en aspekt i upphandlingar av sdvil projektering som entre-
prenader ir kvalité s3 handlar den andra dterkommande frigan om
risk och hur denna risk ska férdelas mellan parterna. Varje uppdrag
ir forenat med osikerhet om vad som kommer att vara de faktiska
omstindigheterna nir uppgiften ska utféras.* Vissa risker ir
generella, dvs. oavsett vem som fir ett kontrakt si finns osiker-
heten. Det bista exemplet ir de geotekniska osikerheter som alltid
finns fram till dess att en spade satts 1 marken eller en springning
har inletts. En geoteknisk undersokning leder fram till de bista
tinkbara slutsatserna givet de hil som borrats och de prover som
tagits. Dirutdver finns en osikerhet som kommer att 16sas upp
forst nir arbetet pdborjats. Det finns ocksd féretagsspecifika risker.
Varje entreprendr har en egen maskinpark och personalsamman-
sittning och olika foretag kan vilja att anvinda delvis olika produk-
tionsmetoder. Detta har 1 sin tur konsekvenser for hur utfallet av
ett projekt kan komma att bli.

Olika avtals- och ersittningsformer fordelar risken mellan
bestillare och utférare pd olika sitt. Vi kommer att ge flera
exempel pd detta i den fortsatta genomgangen.

3 Den fysiska planeringen fér byggande av vagar och
jarnvagar’
Planeringsprocessen innebir att man omvandlar en preliminir

tanke kring hur ett problem ska hanteras till en faktisk aktivitet
som resulterar i att en byggnad eller anliggning firdigstills. Den

> Mycket talar fér att det ir littare att i denna bemirkelse massproducera byggnader in
anliggningar eftersom en fastighet i mycket storre utstrickning kan massproduceras.

* Man brukar definiera risk som en osikerhet som det ir méjligt att kvantifiera i termer av
sannolikhet for att en situation ska upptrida.

5 Avsnittet baseras pd den beskrivning som ges i SOU 2010:57.
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fysiska planeringsprocessen for jirnvigar och vigar regleras 1 vig-
lagen (1971:948) och lagen (1995:1649) om byggande av jirnvig
(banlagen). En mélsittning med de tvd lagverken ir att koppla
planering och genomférande av vig- och jirnvigsbyggen till 6vrig
samhillsplanering. En del av syftet med den l&nga processen ir att
férankra planeringen av vigar och jirnvigar 1 den regionala och
kommunala planeringen samt tll att ge goda méjligheter till insyn
och paverkan fér dem som berérs. Vidare syftar processen till att
gora avvigningar mellan olika allminna och enskilda intressen samt
till att dstadkomma ett effektivt och rittssikert plangenomférande.

Den fysiska planeringen ir indelad i tre skeden, dir arbetet
successivt ska utvecklas frin éversiktliga studier till detaljplanering
och dir resultatet frin ett skede ger utgdngspunkterna for nista.
Processen inleds med en forstudie vars syfte ir att klarligga forut-
sittningarna fér den fortsatta planeringen; se figur 1. Utifrdn
befintligt kunskapsunderlag beskrivs vilka problem som foreligger i
det existerande vig- eller jirnvigsnitet och olika tinkbara &tgirder
for att komma 4t problemen analyseras. Avsikten ir att identifiera
och prova tinkbara alternativ fér att f3 fram vilka som verkar
genomfdrbara och dirfor intressanta att studera vidare.

Ju tidigare i en planeringsprocess som arbetet med att utforma
en anliggning for att minimera livscykelkostnaderna kan pabdrjas,
desto storre mojligheter finns det att paverka slutresultatet. Det ir
dirfér nodvindigt att redan 1 forstudieskedet ha tillging till
dtminstone dversiktlig kunskap om de olika tekniska l6sningar som
sedermera kan komma att detaljstuderas. P4 si sitt dr det mojligt
att bidra till att s& linge som mojligt behilla flexibilitet 1 de succes-
siva anstringningarna att hitta en 18sning som ir kostnadseffektiv.

Arbetet med att ta fram underlag for beslut om strickning, plan
och profil samt andra f6r anliggningen visentliga villkor ir betydelse-
fulla 1 detta perspektiv. Personalens kompetens och erfarenhet liksom
de resurser 1 vrigt som avsitts for iandamdlet har stor betydelse for
kvalitén pi underlagen och dirmed anliggningens livscykel-
kostnader. Kompetens och erfarenhet omfattar sivil plan- och
miljéfrigor som produktion, produktionsteknik och produktions-
ekonomi. Det miste ocksd finnas goda kunskaper vad giller
utformningen av krav pd kvalité och liksom vad giller sambandet
mellan nyinvesteringsstandard och framtida kostnader for drift-
och underhill.

Forstudien ger underlag fér att ta stillning till om projektet ska
drivas vidare eller inte. I en vdigutredning eller en jarnvigsutredning
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ska direfter de alternativ som bedéms som genomférbara efter
forstudien analyseras och utvirderas. Sirskilda inventeringar och
utredningar gors for att ge tekniskt och miljomissigt underlag for
valet av korridor. Alternativen och deras konsekvenser ska redo-
visas s att de kan jimforas med varandra och med att inte genom-
féra ndgon utbyggnad alls.

Det tredje planeringsskedet innebir att en arbetsplan eller en
jarnvégsplan ska upprittas. En sddan plan krivs for alla projekt som
innebir att man behéver utoka eller férindra markanvindningen.
Planen ska redovisa vig- eller jirnvigsanliggningens lige och
utformning i detalj, liksom den mark som behéver tas i1 ansprik.
Dokumentet ska ocksd innehilla en bedémning av de forvintade
kostnaderna for att genomfora projektet. En faststilld arbetsplan
eller jirnvigsplan en systembandling® — pekar ut vilken mark som
krivs for projektet och ir det dokument som ger tillging till
marken.

I och med att arbetsplanen respektive jirnvigsplanen faststillts
ir den fysiska planeringsprocessen avslutad. Av beskrivningen
framgdr att respektive dokument innebir att man lagt in restrik-
tioner pd utformningen av den anliggning som ska byggas. Linje-
dragningen ligger fast vilket innebir att senare tankar kring
alternativa dragningar som skulle kunna minska byggkostnaderna
inte lingre kan prévas. Sidana restriktioner kan vara nédvindiga 1
bebyggda omrdden dir hinsyn méste tas till existerande bebyggelse
etc. Diremot finns dtminstone 1 princip inte motsvarande behov
for linjedragning 1 obebyggd mark, men planen innebir trots detta
restriktioner ocksd dir. Likasi ligger planen med relativt stor
detaljeringsgrad fast den specifika hdjden etc. pd den nya anligg-
ningen.

¢TI jirnvigssammanhang avses med systemhandling ett dokument som faststiller vilken jirn-
vigsteknik som ska anvindas och kostnaderna f6r mark, geoteknik, konstbyggnad liksom
ban-, el-, signal- och tele-teknik. De jirnvigstekniska delarna kostnadsberiknas inte i jirn-
vigsplanen utan i systemhandlingen. Sprikbruket inom detta omrdde ir nigot oklart, men
hir anvinds begreppet systemhandling for att beteckna det dokument som ir slutprodukten
av den fysiska planeringsprocessen. De observationer som fortsittningsvis gors dr oberoende
av nir, mera precist, som dokumentet foreligger.
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4 Val av affarsform

Med utgingspunkt frin de stillningstaganden som gjorts under den
fysiska planeringsprocessen ska bestillaren vilja vilken affirsform
man vill anvinda sig av. Begreppet anvinds av Trafikverket for att
karaktirisera fyra val som méste goras, nimligen val av upphandlings-,
entreprenad- och ersittningsformer samt verktyg for samverkan.
Dessa moment beskrivs fortsittningsvis 1 avsnitt 4.1-4.4.

Framstillningen baseras pd Trafikverkets riktlinjer vad giller val
av affirsform f6r entreprenader (Trafikverket, 2010) respektive for
val av projekteringsuppdrag (Trafikverket, 2011). Myndighetens
avsikt dr att med ett medvetet val av affirsform skapa ett gemen-
samt arbetssitt och tydliggor beslutsbefogenheter inom organisa-
tionen. Avsikten dr att pd sd sitt 6ka mojligheterna att genomfora
projekt inom beslutad budget, i tid och till ritt kvalitet. Avslut-
ningsvis gors 1 avsnitt 4.5 ndgra sammanfattande reflexioner om
riktlinjerna.

4.1 Upphandlingsférfarande

Valet mellan olika upphandlingsformer styrs av det offentliga
regelverket 1 form av Lagen om offentlig upphandling (LOU, bland
annat for viginvesteringar) och Lagen om upphandling i forsorj-
ningssektorn (LUF; jirnvigsinvesteringar). Syftet med lagstift-
ningen dr att pd bista sitt ta till vara konkurrensen p& marknaden
och ocks3 att behandla alla anbudsgivare pd ett enhetligt sitt.

Reglerna gor dtskillnad mellan konsultuppdrag éver respektive
under ett troskelvirde som fér LOU ir cirka 1,2 MSEK och for
LUF cirka 3,8 MSEK. Fér upphandlingar 6ver troskelvirdet kan tre
forfaranden tillimpas. I det dppna férfarandet gors kvalificering
och anbudsvirdering samtidigt, dock som tvd skilda moment. I
kvalificeringsdelen kontrolleras att anbudsgivarens férmdga stimmer
overens med stillda krav och &vriga parametrar virderas 1
utvirderingsdelen. Med ett selektivt forfarande kvalificeras leverantérer
som ansoker om att {3 delta 1 upphandlingen separat. De kvalificerade
anbudssékandena inbjuds sedan att limna anbud. Ett férhandlat
forfarande innebir att den upphandlande enheten bjuder in utvalda
leverantorer och férhandlar om kontraktsvillkoren med en eller
flera av dem.
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For konsultuppdrag under troskelvirdet ska férenklat for-
farande respektive urvalsférfarande tillimpas. Férenklat forfarande
kan sigas motsvara dppet férfarande och urvalsférfarande kan sigas
motsvara selektivt férfarande. Vid upphandlingar under troskel-
virdet finns inga minimitider {6r anbudsrikning sisom det gor vid
forfaranden over troskelvirdet.

Bestillaren kan ocksd anvinda en projekttivling bdde f6r upp-
handlingar enligt LOU och LUF. Detta kan vara aktuellt for
tekniskt komplicerade uppdrag, arkitektonisk utformning eller dir
gestaltningen ska ligga till grund fér bedémning. Upphand-
lingsférfarandet konkurrenspriglad dialog kan anvindas bide over
och under tréskelvirdet men endast fér upphandlingar 1 enlighet
med LOU. Férfarandet ir tillimpligt nir kontraktet dr sirskilt
komplicerat och dir traditionella upphandlingsférfaranden inte
medger tilldelning av kontrakt. Konkurrenspriglad dialog stiller
hogre krav pa resurser och kompetens hos deltagande aktdrer samt
omfattande forberedelser och planering. Ingen av dessa upphand-
lingsformer har prévats 1 ndgon stérre omfattning inom Trafikverket.

4.2 Entreprenadform

Valet av entreprenadform avgér i stor utstrickning ansvars- och
dirmed riskférdelningen mellan bestillare och utférare. Entreprenad-
formerna har definierats av Byggandets Kontraktskommitté, BKK’, en
organisation gemensamt igd av bestillare och utférare. Det finns tvd
dokument som kodifierar innebérden av entreprenadformen, All-
minna bestimmelser for Utférandeentreprenad (AB04) respektive
for Totalentreprenad (ABTO6).

Det finns skil att betona att dessa anvisningar avgoér bide
formerna for den kommande entreprenaden och foér projekt-
eringens genomférande. Nirmare bestimt visar figur 2 att
utférandeentreprenaden (UE) ger bestillaren dvs. Trafikverket
ansvar for projekteringen och vilken teknisk 16sning som ska anvindas
med avseende pd konstruktion, material och varor och framfor allt
utfoérande. T en totalentreprenad (TE) ges i stillet entreprendren
ansvar for projekteringen, dvs. tekniska 16sningen som ska uppfylla
de funktions-/prestandakrav som anges 1 bestillarens tekniska
specifikation.

7 http://www.foreningenbkk.org/
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En totalentreprenad kan emellertid vara mer eller mindre styrd
beroende pd hur bestillaren valt att ange sina krav. Det vanligaste
forfarandet tycks 1 dag vara att anvinda styrda totalentreprenader
dir den tekniska specifikationen ir relativt ldngtgdende och delvis
beskriver vilken teknisk 18sning som ska viljas. Detta innebir att
bestillaren behiller en betydande del av sin kontroll 6ver projektets
utformning. Inriktningen ir emellertid att utforma total-
entreprenader pi ett sitt som ger storre frihet och ansvar till
entreprendren.

Figur 2 Ansvarsfordelning i utférande- respektive totalentreprenaden
Utférandeentreprenad Totalentreprenad
Bestdllare Bestéllare
Prgjek— Projek-
terings- terings-
konsult Entreprendr konsult Entreprendr
(styckprisavtal) (fastprisavtal)

Trafikverkets riktlinjer anger att valet av entreprenadform ska
avgoras av vilka egenskaper projekten har och av férhdllandena pd
leverantérsmarknaden. I bilaga D redovisas en bedémning av nir
utférande- respektive totalentreprenad torde vara mest limpade.

4.3  Ersattningsform®

Valet mellan olika former fér ersittning utgor ett val mellan hur
starka drivkrafter bestillaren vill ge utféraren for att denne ska
anstringa sig for att hélla nere kostnaderna. Ersittningar till fast
pris ger per automatik en drivkraft {6r entreprenéren att utfoéra
arbetet till s& 18g kostnad som mojligt f6r att dirigenom oka sin
marginal mot offererat pris. Bestillaren fir emellertid inte del av
eventuella besparingar i forhillande till den ersittning man kommit
dverens om, dtminstone pi kort sikt. I ett lingre perspektiv kan
kostnadsbesparingar 1 ett projekt innebira att nya l8sningar kan

¥ Beskrivningen 1 detta avsnitt utgdr en blandning av texten i TRV 2010 och TRV 2011.
Karaktiristiken av incitamenten avviker delvis frin vad som sigs i dessa dokument.
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utnyttjas ocksd i senare projekt och pd si sitt komma bestillaren
till del 1 form av ligre framtida anbudspriser.

Mingdreglerade avtal eller avtal med a-pris dominerar d4 man
upphandlar utférandeentreprenader. Utgingspunkten fér denna
ersittning dr den mingdférteckning som tas fram under projekt-
eringen, dvs. den beskrivning som gérs av de aktiviteter som ska
genomforas; se vidare beskrivningen i avsnitt 5 nedan. Ett anbud
bestdr i att entreprendren anger ett pris for varje sddan aktivitet och
totalkostnaden erhdlls genom att multiplicera mingder med pris.
Den entreprendr som vinner upphandlingen fir betalt for faktiska
mingder upp till det tak som framgir av mingdférteckningen.’
Incitamenten for besparingar av mingder férsvinner med denna
konstruktion och 1 sjilva verket skapas incitament att argumentera
for storre mingder dn 1 det ursprungliga avtalet. Samtidigt bir
entreprendren risken for att de styckpriser som ingdr i offerten ir
tillrickliga for att ticka de egna kostnaderna fér verksamheten.
Samma foérfarande tillimpas ocksd 1 stor utstrickning 1 samband
med projekteringsupphandlingar.

Lopande rikning ir mindre vanligt men kan férekomma nir ett
uppdrag ir s8 komplext att arbetsinsatsen ir svir att berikna 1 for-
hand. Lépande rikning enligt sjilvkostnadsprincipen innebir att
projektdren far betalt mot verifierade kostnader. Ett separat arvode
och overhead tillkommer som en fast del eller som en procentsats
pa de verifierade kostnaderna.

Lépande rikning innebir att uppdragstagaren inte tar ndgon risk
utan att hela risken fér fordyringar birs av bestillaren. Detta ger
utféraren utrymme for att ligga ner extra tid for att hitta innovativa
16sningar pd de utmaningar denne stills infor. Samtidigt férsvinner
utférarens incitament att effektivisera sitt eget genomforande.
Bestillaren méste dirfor vara aktiv for att sikerstilla att pro-
jektoren arbetar effektivt och man bér skapa en vil fungerande
administration fér dess hantering.

Ett kompletterande sitt att skapa ekonomiska drivkrafter i en
entreprenad ir att utnyttja ndgon form av incitamentsmodell. Ett
exempel pd en sddan modell dr att avtalet fordelar eventuell for-
yinst eller 6kad kostnad mellan bestillare och entreprenér 1
forhdllande till ett mal, exempelvis ett riktpris. Ett andra, eventuellt
kompletterande tillvigagingssitt ir att skapa incitament f6r att nd

?1 sjilva verket finns tumregler som innebir att man utan omférhandling kan f3 betalt for
upp till 25 procents mingdoverskridanden under férutsittning att det finns argument for att
detta dr motiverat.
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olika precisa projektmadl, exempelvis for att klara del- eller sluttider
eller f6r att nd trafiksikerhets-, arbetsmiljo- eller miljomal.

Oavsett vilken entreprenadmodell som tillimpas kan bestill-
aren, efter det att ett anbud accepteras, finna att det ursprungliga
forfrigningsunderlaget var felaktigt eller ofullstindigt. Man kan
dirfor vilja (A)ndra, man kan vilja géra (T)illigg till eller ibland
(A)vdrag frin den ursprungliga éverenskommelsen, ndgot som gir
under samlingsbeteckningen ATA. Sidana férindringar kan ha stor
betydelse f6r entreprendrens resultat och for det samlade kostnads-
utfallet, dvs. en ATA innebir for det mesta att kostnaderna okar
jimfort med den ursprungliga dverenskommelsen. Utfallet av sidana
ATA péverkas ocks3 av att férhandlingssituationen mellan bestillare
och utférare ir annorlunda di man ska teckna ett ulliggsavtal jaimfért
med di man konkurrerade om att f3 det ursprungliga avtalet.

4.4 Samverkan

”Utdkad samverkan” ir ett begrepp som anvinds for att beskriva
umginget mellan parterna i ett entreprenadkontrakt. Forenklat kan
man beskriva samverkan som en moralisk pibyggnad pd kontraktet.
Samverkan 1 sin mest omfattande form innebir att utféraren ocksd
ir med och paverkar kontraktsforhillandena.

Av sirskild betydelse for denna promemoria ir de férsék som
nu gors att ocksd innefatta projektdren i arbetet med genomférandet av
ett projekt. Samverkan innebir di ett trepartsforhillande dir
projektorens tankar pd ett handgripligt sitt piverkar genomforandet.
Detta innebir sjilvklart att kostnaden for projektéren okar vilket
kan vara motiverat om informationséverféringen i genomforande-
fasen kan medverka till minskade kostnader, se vidare www.fia-
sverige.se

Samverkan kan ge ett virdefullt bidrag till att under genom-
forandet av ett projekt verkligen identifiera de 16sningar som med-
verkar till att hdlla nere byggkostnaderna. Trots en sddan sam-
verkan kommer sjilvfallet ovintade situationer att kunna intriffa
och kostnaderna kommer att kunna 6ka pa ett icke planerat sitt. I
sddana situationer hjilper inte det faktum att man har samverkat,
dtminstone s linge man inte kodifierat detta i tilliggsavtal. I stillet
ir det formuleringarna i det ursprungliga kontraktet som kommer
att vara avgorande for vilken av parterna som kommer att {4 betala
for kostnadsékningarna, se vidare Nystrém (2007).
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4.5 Sammanfattning

Redan 1 ett tidigt skede av den fysiska planeringen finns det anled-
ning f6r konsult och bestillare att bilda sig en uppfattning om
vilken entreprenadform som kan komma att bli aktuell och dirmed
om projektering upphandlas som en del av entreprenadupphandl-
ingen (TE) eller som en aktivitet som féregdr entreprenad-
upphandlingen (UE). Trafikverkets anvisningar slir ocksd fast att
affirsform ska overvigas 1 inledningen av arbetsplane- respektive
jirnvigsplaneskedet och senast vid upprittandet av en system-
handling.

Den som pd Trafikverket ir ansvarig for ett projekt, dvs.
projektledaren, ansvarar f6r den analys som féregdr valet av affirs-
form. Detta ska redovisas 1 en s.k. motivbilaga anpassad efter
projektets sdrart. Beslut om affirsform fattas av den chef som har
delegering att fatta beslut om detta. En sirskild motivbilaga ska
alltid upprittas f6r storre entreprenadprojekt och f6r samtliga upp-
handlingar av projektorer.

De refererade dokumenteten — dvs. Trafikverket (2010) och
Trafikverket (2011) — syftar till att tydliggora befogenheter. Det ir
inte uppenbart vad detta innebir 1 termer av faktisk hantering av
besluten. Det ir dessutom vil kint att den regionala organisationen
och 1 synnerhet bestillarens projektledare har stor ridighet over
formerna for att genomféra verksamheten. Konsekvenserna av de
dokument som nu tagits fram fo6r hur verksamheten kommer att
genomforas ir dirfor inte uppenbar. Diremot finns tydliga indika-
tioner p att man fortsittningsvis inte bara ska dokumentera de
stillningstaganden som gors utan att man ocksd ska genomfora
systematiska uppféljningar. Detta har inte gjorts tidigare och kan —
med ett konsekvent genomférande — ge viktiga erfarenheter med
konsekvenser fér framtida beslut om utformning av upphandlingar
av sdvil projektering som entreprenader.

5 Genomférande av en utférandeentreprenad (UE)

I tre avsnitt har nu formerna fér den fysiska och den ekonomiska
planeringen redovisats. Valet av affirsform innebir bland annat att
man viljer mellan en utférande- och en totalentreprenad. I det hir
avsnittet ges en beskrivning av hur utférandeentreprenader genom-
fors. I bilaga C gors en beskrivning av uppliggningen av en total-
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entreprenad medan bilaga D 1 korthet behandlar vilka aspekter som
bér paverka valet av entreprenadform. Bilagorna syftar till att gora
det mojligt att se formerna f6r en UE 1 perspektivet av hur en TE
kan genomféras, men tillfér ingenting direkt for huvudsyftet med
promemorian, dvs. att behandla formerna for projekterings-
upphandlingar.

Som framgir av figur 2 méiste bestillaren i en UE genomfora tvd
separata upphandlingar. Inledningsvis beskrivs dirfoér upphandlingen av
en projektor (avsnitt 5.1) medan avsnitt 5.2 innehéller en beskrivning
av hur man upphandlar genomférandet av sjilva projektet.

5.1 Upphandling av projektering

For att kunna upphandla en entreprenad krivs en bygghandling (jtr
figur 1), dvs. en samling tekniska dokument som redovisar alla
detaljer 1 anliggningen och vilka vigmarkeringar, skyltar och trafik-
signaler och annan utrustning som ska finnas inom det faststillda
vigomrddet. Om bestillaren har f6ér avsikt att genomfora ett
projekt som en UE, och om man inte har egna resurser for pro-
jektering, miste dven uppdraget att utforma bygghandlingen upp-
handlas i konkurrens. Detta dr allts3 upphandlingen av en
projektering. For detta indamél upprittas en uppdragsbeskrivning
som tillsammans med ett antal andra dokument utannonseras. For
att illustrera forfarandet dterges hir delar av en sidan beskrivning
for ett specifikt projekt i Visternorrland som upphandlades 1 slutet
av 2009.

Uppdragsbeskrivning: Bygghandling objekt 83245792, vig E4
Myre-Skoénsberg, delen vid Skénsmon.

Objektet avser framtagande av bygghandling for tllfilliga
trafikldsningar och ombyggnad av E4, delen vid Skénsmon. Vig-
avsnittet passerar strax vister om Sundsvalls oljehamn och beror ett
omride inom oljehamnen dir det sedan 2004 pdgdr en sanering av
oljeféreningar och dir grundvattenytan ligger pd cirka 5 m djup.
Vid projekteringen mdiste hinsyn tas tll befintliga pump-
/grundvattenrdr som finns inom omridet. Projekteringen ska ske sd att
byggnationen av ny E4 inte pétagligt forhindrar eller forsvirar den
pagdende saneringen.

Objektet innebir att foljande aktiviteter behodver genomféras:

e ny port éver industrispar f6r anslutning till oljehamnen
o detaljprojektering av Kustvigen, ca 600 meter

125

Bilaga 5



Bilaga 5

SOU 2012:39

e stédmur lings Kustvigen mot industrispdr. Tinkt 16sning skall
minimera schakt 1 oljeférorenad mark
cirkulation inkl. ramper

e cirkulation, Bjorneborgsgatan/Landsvigsallén  inkl.  anslut-
ningar/ramper
ging- och cykelvig parallellt med Kustvigen sdder ut

e ging- och cykelvig frin bron till Landsvigsallén
lokalvdg (700 meter) frin Kustvigen, under bron och fram till
Landsvigsallén samt Petroleumvigen (150 meter)

e projektera schaktnivier f6r m.h.t. tinkta palnivier. Hantering av

férorenade massor

masshanteringsplan

omliggning av industrispar ca 350 meter

belysningsprojektering

trafiklosningar under byggtiden inkl. TA-planer

inarbeta tillhandahillen detaljprojektering av spont i banvall

kompletterande terrestermitning for entreprenadomridet.

Syftet med uppdraget ir att ta fram en bygghandling som ska ligga
till grund f6ér en forberedande entreprenad inom projektet E4
Sundsvall samt omhinderta férorenade massor. Uppdraget innebir
att projektoren ska ta fram firdiga konstruktionsritningar fér port
over industrispar.

Projekteringen ska drivas s& lingt att masshanteringen
optimeras och att tinkta losningar underbyggtiden minimerar
storningar for befintlig E4 trafik, lokaltrafik, kollektivtrafik och
oskyddade trafikanter. Losningarna skall ta storsta méjliga hinsyn
till hantering av dagvatten under byggtiden. Konsult som erhiller
uppdraget ansvarar fér samordningen mellan olika teknikomriden
samt mellan eventuella underkonsulter. Konsult ska ta erforderliga
samrdd for uppdragets genomférande. Bestillaren ombesérjer
utskick av kallelser och annonser till samridsméten, informations-
moten etc.

P& grundval av en sddan uppdragsbeskrivning ska intresserade
projektorer limna anbud pd att genomfdéra projekteringen.
Anbudet ska ha den form som framgdr av bilaga A och bilaga B.
Man kan notera tvd egenskaper hos dessa formulir. Den ena
egenskapen ir att de arbetsmoment som projektdren ska utfora ir
noggrant definierade och bygger pid manga irs erfarenhet av de
frdgor som miste hanteras i projekteringen. Det finns dirfér ingen
grundliggande osikerhet om vilka arbetsuppgifter projektdren ska
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utféra. Den andra egenskapen ir att bestillaren anger det maximala
antalet timmar som ska liggas ner pd varje arbetsmoment och
dirmed 1 princip har ansvaret (bir risken) for att resursdtgingen ir
korrekt beriknad.'

Innebérden av detta forfarande ir att ju ligre timersittning en
utférare begir, desto storre ir sannolikheten att vinna uppdraget.
Den ligsta timersittningen erhdlls om utféraren anvinder den
senast anstillde eller den med minst utbildning fér att utféra ett
uppdrag. Detta dr normalt inte den som dr hdgst kvalificerad.

Men priset dr inte den enda parametern som avgdr vem som
bestillaren skriver kontrakt med. Ocksd kvalitetsaspekter har stor
betydelse for tilldelningsbeslutet. Detta dr naturligt eftersom
bestillaren vill kopa en projektering som bidrar till att en
investering ska kunna genomféras till ligsta tinkbara kostnad sett
over dess totala livslingd och dirmed vill képa tjinsten frdn den
konsult som har mest erfarenhet eller bist forutsittningar for att
klara uppdraget.

Ett ullvigagingssitt for att hantera detta ir att 1 utvirderingen
formulera ett antal ”skall-krav”. Budgivaren miste uppfylla dessa
krav p& minsta acceptabla kvalité for att ett anbud ska kunna
beaktas. P4 si sitt begrinsas risken fér att anbudsgivare inte ir
ekonomiskt solventa, att man inte har problem med skattemyndig-
heter etc. Ett annat exempel pd skall-krav dr att anbudsgivarens
uppdragsledare skall ha erfarenhet av ett minsta antal projekt dir
bide arbetsplan och bygghandling tagits fram och att sidana upp-
drag ska ha genomférts under en angiven tidsperiod. Avsikten ir
att pd detta sitt oka sannolikheten fér att den vinnande anbuds-
givaren verkligen har tillricklig kompetens for att leverera en
projektering av acceptabel kvalité. Det innebir ocksg att konsulten
dtminstone inte enbart kan anvinda sig av de senast anstillda och
dirmed billigaste konsulterna i det arbete som ska genomféoras.

Ju striktare skall-kraven formuleras, desto firre individer eller
foretag uppfyller kraven. En konsekvens kan bli att ett fital
uppdragsledare anlitas f6r minga projekt samtidigt som man i
realiteten anvinder annan personal for att genomfora arbetet
eftersom den formellt ansvarige inte har egen tid for alla projekt.

Men de skall-krav som ir litta att formulera och kontrollera
innebir inte med sikerhet att man verkligen fr den uppdragstagare
som ir bist limpad f6r uppdraget. Bestillaren kan exempelvis stilla

!®Man kan notera att det finns férfrigningsunderlag dir anbudsgivarna sjilva berdknar ocks3
antalet timmar som krivs per aktivitet {or att genomfora varje uppdrag.
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krav pd att projektdren kan ange referensuppdrag for att beligga att
han eller hon har erfarenhet av den art som efterfrigas. Samtidigt
som det kan vara rimligt enkelt att kontrollera att sddana uppdrag
verkligen genomférts innebir detta inte med nddvindighet att
genomforandet verkligen gdtt bra. Det gdr att skapa exempel som
innebir att utforare uppfyller ett antal formella krav samtidigt som
vederborande inte har de egenskaper som bestillaren verkligen vill
ha.

Om samma individer anvinds i minga olika projekt kommer
heller inte ny personal in vilket kan innebidra att utvecklingen
stagnerar. En annan tinkbar konsekvens ir att de mest kompetenta
projektledarna inser att man kan 8 mer betalt genom att starta en
egen verksamhet och erbjuda sina tjinster till den som ir villig att
betala mest. I forlingningen kan detta betyda att projekterings-
foretagen inte har utrymme f6r att delta 1 utvecklingen i branschen,
dvs. utvecklingsansvaret mdiste i successivt 6kande omfattning
hanteras av Trafikverket.

En annan foreteelse 1 branschen tycks vara att dteranvinda
tidigare genomfoérda projekteringar. Genom att utgd frin den
dokumentation som tidigare tagits fram kan man begrinsa kost-
naderna for projekteringen. Samtidigt innebir detta att genom-
forandet inte fullt ut kan anpassas till situationen pd det nya arbets-
stillet. Mojligheten till nytinkande minskar ocksa.

I stillet for att anvinda skallkrav anvinds stundtals en tilldel-
ningsprincip dir kvalité och pris viktas samman. Exempelvis finns
det upphandlingar dir priset for att utfora ett projekteringsuppdrag
ges 20 procents betydelse medan kvalitetsparametrar representerar
80 procent av grunden for ett tilldelningsbeslut. Sidana “mjuka para-
metrar” avser kompetens, kvalité, genomférande och projektstyrning.
Innebérden ir att en anbudsgivare kan tilldelas ett kontrakt dven om
vederborande inte limnat det ligsta anbudet.

Ocks& med denna konstruktion ligger utmaningen i att kunna
mita dessa kvalitetsparametrar och att anvinda vikter som goér det
mojligt att ge ett samlat omdéme om anbudet. I forfrignings-
underlaget ir det dirfér nodvindigt att ange vilken skala som
anvinds for att mita kompetens liksom hur mycket mer virt det ir
att ha en projektdr med x procent hégre kompetens in en annan.
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5.2 Upphandling av entreprenér

Resultatet av projektdrens arbete bestr av ritningar och detaljerade
beskrivningar av vilka arbetsuppgifter som madste utforas for att
genomfora ett anliggningsprojekt. Detta sammanfattas i en mdngd-
forteckning som anger precis hur minga brevlidor som ska flyttas
och trid som ska huggas, hur minga kubikmeter jord som ska
schaktas bort och hur mycket fyllnadsmaterial som ska fyllas pd
innan man ligger ut ett visst antal kvadratmeter beliggning. P3
grundval av detta underlag upphandlas direfter den entreprenor
som ska genomféra projektet. Budgivarna konkurrerar d 1 huvud-
sak om att till ligsta kostnad genomféra de aktiviteter som
specificerats av projektdren i miangdforteckningen.

Tabell 1 illustrerar hur en mingdbeskrivning kan se ut, hir med
avseende pd de forberedelser som utgor forsta momentet igenom-
férandet av ett projekt. R innebir att ersittningen ir reglerbar och
syftar pd att bestillaren betalar ut en ersittning for faktiska
kvantiteter upp till angivna takvirden. OR betyder att ersittningen
inte ir reglerbar, det vill siga att man limnar ett fastprisanbud pd
denna del av arbetet. En UE kan i praktiken innefatta olika stor
andel fast och rorlig ersittning.

Projektdrens uppdrag ir alltsd att utgd frin generella foreskrifter
for hur vigar eller jirnvigar ska byggas och anpassa dessa principer
till foérutsittningarna pd byggplatsen si ldngt dessa ir kinda.
Exemplet 1 tabellen illustrerar hur detaljerad specifikationen av arbets-
uppgifterna kan vara och hur lite som limnas till den vinnande
budgivarens egna overviganden. Det dr ocksd virt att notera att
utformningen av entreprenaduppdraget baseras pd samma logik
som ligger bakom utformningen av det konsultuppdrag som upp-
handlas och som beskrevs ovan. Tanken kan kortfattat uttryckas
som att den bestillare som med maximal detaljeringsgrad kan
precisera det uppdrag som ska utforas ocksd har bist férutsittning
att f3 den produkt som man ir ute efter.
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Tabell 1 Ilustration av mangdbeskrivning vid utférandeentreprenad. R -
atgirder med reglerbar (volymberoende) ersattning; OR —
atgirder med fast ersattning. Ur Nilsson (2009), avsnitt 4.2

Ersattningsform Beskrivning och kvantifiering av aktivitet
R Forberedelse: Rensning/renspolning av 66 vagtrummor
OR Utséttning i terrangen av avgransningar for arbetet for

objektet i sin helhet
Flyttning av 27 vagmarken

R Flyttning av 30 postl&dor; arbetet ska goras i samrad med
bestdllaren

R Rivning av hel rérledning; 630 m vagtrummor och 117 st
sidotrummor

R Tradfallning; 50 trad med diameter 100-300 mm, och 25
trad med diameter storre &n 300 mm

R Borttagning av tréd, buskar, sly och ris frén avverkning,
inklusive borttransport pa en yta av 70 000 m2

R 47 180 m? jordschakt och 3 500 m3 kantskdrning

R 21 608 m? jordschakt for borttagning av existerande

material som medfdr problem vid tjallossning
1 000 m? sten- och blockrensning
Kostnad per block for 100 block med volymen 0,2m3-1,2
m3

R Tilldgg for bergets dveryta — 100 m2 med bergschaktdjup
mindre &n 1 m

R Tilldgg for bergets dveryta — 100 m2 med bergschaktdjup
storre dn 1 m

R Fyllning med 220 m3 osorterad sprangsten fir vdg, plan
och dylikt

R Fyllning med 34 222 m3 bland- och finkornig jord for
bankfyllnad

6 Problem med projekteringsupphandlingar

En projektor stdr alltsd infér uppgiften att omvandla en system-
handling, som ger en mer eller mindre tydlig beskrivning av ett
problem i dagens infrastruktur, till en bygghandling med stor grad
av konkretion. Den som utfér ett sidant uppdrag méste ha f6rméga
att oversiktligt bedoma de olika tillvigagdngssitt som skulle kunna
anvindas och att vilja det férfarande som loser uppgiften till ligsta
kostnad for samhillet. T detta ingdr att ta hinsyn till bdde bygg-
tekniska aspekter pd projektets genomférande och att dstadkomma
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en acceptabel standard for trafikanter och underhéllsorganisation
under anliggningens férvintade livslingd. Projektdren har stéd av
de normer och principer som bestillaren/vighillaren utvecklat
under &rens lopp, normer som baseras pd ling erfarenhet om hur
man bygger nya anliggningar som ska kunna anvindas.

Den dokumentation som projektoren levererar kan ses som den
handfasta konkretiseringen av hur ett projekt ska genomféras.
Forutom den ”mekaniska” delen av uppdraget — att ta fram
dokument — innebir projekteringen en svdr balansgdng som kriver
en bred kompetens kring de konstruktionsfrigor som ir aktuella.

Trafikverkets anbudsforfrigan for upphandling av en projektering
innebir, som tidigare beskrivits, att bestillaren har faststillt vilka arbets-
moment som ska utféras och hur minga timmar varje moment fir ta
(jfr bilaga A). Anbudet innebir att varje intresserat projekterings-
foretag anger hur mycket betalt man vill ha for att utféra respektive
arbetsmoment. Bestillaren foérsoker dessutom hantera kvalitets-
problem genom att tilldela kontrakt pd basis av bdde pris och
kvalité. I beddmningen ingir ocksi ett storre eller mindre inslag av
skall-krav, exempelvis 1 form av minimivillkor pd den personal som
ska anvindas i ett projekt.

Det finns dtminstone tvd principiella problem med detta férfarande
som behandlas i avsnitten 6.1 och 6.2; osikerhet om den slutliga
kostnaden fér en projektering respektive hanteringen av pris och
kvalité i valet av vinnande anbud.

6.1 Osakerhet om slutkostnad

De kontrakt som tecknas mellan bestillare och utférare innebir att
man i férfrigningsunderlaget specificerat mingd arbete for varje
moment i uppdraget; sig att bestillaren tror att det kommer att ta
100 timmar att utféra de tvd arbetsmomenten A och B i ett pro-
jekteringsuppdrag. Om det vinnande anbudet anger en kostnad om
1 500 kronor fér moment A och 1 000 kronor f6r moment B sd ir
den beriknade kostnaden fér bestillaren (1 500%100+1 000%100=)
250 000 kronor.

Det finns emellertid flera inslag i denna typ av kontrakt som
innebir att detta kan vara en underskattning av kostnadsutfallet. En
anledning ir att sddana kontrakt hinvisar till en standard for
konsultuppdrag som kan tolkas som att konsulten har ritt ill
ersittning for faktiskt nedlagd tid, oavsett den ursprungliga 6éverens-
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kommelsen. ABK09 (Allminna Bestimmelser f6r Konsultavtal, 2009)
ger sdledes generella riktlinjer som normalt tillimpas bland annat for
projekteringsuppdrag. Den kritiska formuleringen i texten ligger 1
definitionen av vad som avses med budget:

En budget upprittas vid ersittningsformen rérligt arvode, vanligtvis pd
grundval av den tid som beriknas liggas ned p3 uppdraget.
Kostnadsbedémningen ska vara fackmissigt utférd och baserad pi av
bestillaren givna férutsittning. Den ir dock inte bindande, vilket
innebir att konsulten inte ir frintagen ritten till betalning pi den
grund att budgeten dverskrids. ABK09, s. 4.

Med denna formulering ger avtalet incitament som 1 viktiga
avseenden liknar kontrakt med ersittningar pd 16pande rikning.
S&dana 6verenskommelser innebir att konsulten har begrinsad
anledning att hélla igen p3 sin arbetsinsats. Det ir sirskilt noterbart
att anbudsgivarna i medvetande om detta férhillande kan hélla sina
ersittningskrav 1 det anbud som limnas liga eftersom man ind3
kommer att {3 betalt f6r de kostnader man har.

Ett kontrakt som baseras pd av bestillaren beriknad tidsitging
och av konsulten limnade enhetspriser ger dessutom utrymme for
obalanserad budgivning (unbalanced bidding). Detta intriffar om
en utforare tror sig veta att bestillaren dverskattat tidsdtgdngen for
vissa aktiviteter medan tidsitgdngen for andra har underskattats.
Genom att limna ett l8gt pris pd de 6verskattade arbetsuppgifterna
och ett hogt pris pd de underskattade ir det bide mojligt att
paverka sannolikheten att vinna en upphandling och att férbittra
det ekonomiska resultatet fér de projekt man tilldelats.

For att illustrera forfarandet ir det mojligt att bygga ut det
inledande exemplet dir den vinnande budgivarens timersittning for
att arbeta 100 timmar med arbetsmoment A och moment B ir
1500 kronor respektive 1000 kronor. L&t oss nu anta att pro-
jektoren tror att det 1 sjilva verket bara kommer att krivas 50 tim-
mar for det férsta men 200 timmar for det andra uppdraget och
dirfor ligger ett anbud dir priset 4r 1 000 respektive 1 500 kronor
(i stillet for tvirt om). Eftersom anbudet utvirderas 1 enlighet med
bestillarens bedémning blir den av bestillaren framriknade total-
kostnaden fortfarande (1 000%100+1 500%100=) 250 000 kronor.
Om budgivaren vinner med detta anbud, och om han riknat ritt,
blir ersittningen i stillet (1 000%50+1 500%200=) 350 000. I det
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hir exemplet ir det mojligt att sinka priserna nigot for att oka
sannolikheten att vinna och ind3 f3 en hégre ersittning."

Frin ett samhillsekonomiskt perspektiv ir det problematiskt
med det som med en direktdversittning frin engelskan hir kallas
obalanserad budgivning. Anledningen ir att bestillaren riskerar att
vilja ut den anbudsgivare som varit bist pd att gissa faktisk tids-
dtgdng. Detta foretag ir inte med sikerhet den billigaste utféraren.
Upphandlingens syfte ir att identifiera den anbudsgivare som ir
mest kostnadseffektiv, och detta forsviras genom att beléna de
anbudsgivare som ir sirskilt djirva nir anbudet limnas, dtminstone
s& linge som inte alla dr lika djirva.

De tvd problem som nu behandlats, och som innebir att de slut-
liga kostnaderna kan underskattas, uppstér till {6ljd av principen att
faktisk tidsdtging, inte budgeterad, ska ersittas. Ett annat agerande
i budgivningen med motsvarande konsekvenser ir det som
Lundvall & Pedersen (2011), 1 en rapport framtagen pi uppdrag av
Konkurrensverket, kallar osund strategisk budgivning. Med detta
avses att anbuden pa vissa delaktiviteter dr mycket 18ga och ibland
till och med noll. Detta tycks vara sirskilt vanligt di man i anbudet
ska identifiera ett antal olika funktioner eller personer som ska
utféra ett uppdrag. Om man anger en mycket lig timkostnad fér
en person Okar sannolikheten fér att vinna upphandlingen. Nir
bestillaren ir intresserad av att anvinda den billiga individen med-
delar det vinnande féretaget att vederbérande inte finns tillginglig.
I stillet erbjuder man en annan person med hégre timkostnad.
Bestillaren har i s fall antagit ett bud som anbudsgivaren aldrig
haft f6r avsikt att leva upp till. Det dr uppenbart att detta ger upp-
hov till betydande risker f6r kostnadsoverdrag.

Det finns ocksd en fjirde foreteelse som kan bidra till att slut-
kostnaden blir hégre dn ursprungligen beriknat. I minga projekt
gors siledes tilliggsbestillningar. En anbudsgivare i en projekterings-
upphandling kanske tror att bestillaren helt glémt att inkludera ett
arbetsmoment i bestillningen. Om man vinner upphandlingen finns
d& uppenbarligen skil for bestillaren att gora en tilliggsbestillning.
Ett sidant uppdrag kommer att prissittas pd grundval av att det dd
inte finns ndgon konkurrens frin andra projektorer, dvs. det kan
vara mojligt att ta bra betalt for tilliggsbestillningen. For att backa

"' Man ska samtidigt komma ihig att bestillaren miste godkinna alla stérre avvikelser frin
den timdtging som ursprungligen beriknats. Det betyder att anbudsgivaren/projektdren inte
kan vara siker p3 att bestillaren accepterar allt f6r stora férindringar av timitgingen. Detta
tar emellertid inte bort de incitament som nu beskrivits men ger anledning till forsiktighet 1
eventuella {6rsok att limna bud av denna art.
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tillbaka till det ursprungliga anbudet ger detta ytterligare utrymme
for spelbeteende frin projektdrernas sida i s3 mitto att man kan
tinkas limna ldga priser eller erbjuda sig att utféra ett uppdrag pd
kort tid 1 férhoppning om att kunna géra en fortjinst di tilliggs-
bestillningar gors. Detta gynnar den som vet mer om behovet av
framtida kompletterande bestillningar vilket inte med sikerhet ir
samma foretag som har de ligsta kostnaderna for att genomfora
uppdraget.

Sammantaget innebir dessa fyra foreteelser att den modell som i
dag anvinds for att utse vem som ska f3 genomféra ett uppdrag kan
ha l3g triffsikerhet. Som tidigare pdpekats finns ingen information
som gor det mojligt att empiriske beligga att si dr fallet. I
personliga samtal med representanter for bestillaren under arbetet
med denna promemoria har det emellertid sagts att flertalet pro-
jekteringsupphandlingar slutar med kostnadséverskridanden jimfért
med det kontrakt som tecknats och att merkostnaderna kan ligga
mellan 25 och dnda upp till 300 procent.

6.2 Hantering av kvalité i urvalsskedet

Beskrivningen 1 avsnitt 6.1 har helt fokuserat de problem som
hinger samman med att de projekteringskontrakt som tecknas
riskerar leda till kostnadséverskridanden. T detta resonemang har
problemet med att identifiera en projektér som kan genomféra
uppdraget med god kvalité negligerats. Det dilemma bestillaren
stdr infér dr att man vill képa konsulter som har goda kunskaper
samtidigt som man inte vill betala f6r mycket {6r denna kvalité. For
att peka pd vilka utmaningar detta innebir finns det skil att 3tergd
till beskrivningen av hur upphandlingarna genomférs.

Vi har siledes konstaterat att bestillaren faststiller vilka arbets-
moment som ska genomforas av projektéren och hur ménga
timmar varje moment fir ta och att budgivarna anger hur mycket
betalt man vill ha {or att utféra respektive arbetsmoment. Detta ger
1 sig incitament att — allt annat lika — stilla liga krav pd tim-
ersittning for att dirmed 6ka sannolikheten att vinna ett kontrakt.
Konsekvensen ir att man di offererar den personal som ir minst
erfaren och dirmed billigast.

Bestillaren forsoker hantera det kvalitetsproblem detta skapar
genom att formulera minimikrav pd de kunskaper som anbuds-
givarens personal miste ha. Ett sitt att gora detta ir att formulera
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skall-krav, exempelvis 1 form av minimivillkor p& den personal som
ska anvindas i ett projekt som maste vara uppfyllda. Detta innebir
givetvis samtidigt att kostnaderna for uppdraget 6kar jimfért med
om inga sddana krav stills.

Forutom att pd detta sdtt “sitta ribban” férsoker bestillaren ofta
1 sin modell {6r utvirdering av inkomna anbud att ocksd ge poing
fér de mervirden som anbudsgivaren kan tinkas ha. Férutom att
klara ”den l3ga h6jden” d& ett anbud ges pluspoing till f6]jd av att
man kan visa pd egenskaper hos den egna personalen etc. som kan
vara av betydelse for bestillaren. Pluspoing innebir 1 detta fall att
den ekonomiska delen av anbudet riknas om — riknas ner — sd att
en anbudsgivare ska kunna {4 betalt f6r kompetens.

Bilaga E illustrerar hur man fér en upphandling av konsultstéd
har hanterat denna uppgift. Anbudsgivarna skulle i detta fall [imna
in ett arbetsprov i form av en tidigare skriven rapport. Bestillaren
betygsatte direfter rapporten med avseende pd tydlighet i fram-
stillningen, metod och aktiviteter f6r genomférande samt for att
beakta resultatens kvalité. Det ir uppenbart att ingen av dessa
faktorer ir enkla att mita samtidigt som man i just detta fall
verkligen vill utse en vinnare som har den efterfrigade f6rmigan.

Utmaningen bestdr i denna del uppenbarligen i att kunna mita
och virdera kvalitén pd den personal som ska utfora ett uppdrag
som innehdller krav pd betydande inslag av kreativitet. Det finns
inga enkla tllvigagdngssitt att hantera detta, inte minst dirfor att
det ligger i sakens natur att bestillarens bedémningar av kvalitets-
egenskaper kan &verklagas i domstol. Det har under arbetet med
denna promemoria férekommit pistdenden som innebir att man av
sddana skil forsoker undvika problemet genom att skirpa skall-
kraven, men det har inte varit mojligt att verifiera detta.

Det ir emellertid uppenbart att det finns en skarp konflikt
mellan pris, kvalité och 1 synnerhet méjligheten att verifiera
kvalitén pd ett anbud: Ju mer kompetent personal ett foretag har,
desto dyrare blir det att anstilla personalen, men omvindningen
giller inte, dvs. det ir inte sdkert att ett hogt pris garanterar god
kvalité. I synnerhet dr det svirt att 1 foérhand skapa garantier for
detta.
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7 Forandrade kontraktsformer for projekteringar

Avsnitt 6 har identifierat risken for kostnadséverskridanden liksom
svirigheterna med att kopa nytinkande och kompetens som
centrala problem i det férfarande som 1 dag anvinds fér att upp-
handla projekteringsuppdrag. I detta avsnitt behandlas tre tinkbara
forfaranden for att begrinsa problemen. Avsnitt 7.1 diskuterar
mojligheten att avvika frin ett foérfarande dir pris och timmar
specificeras separat frdn varandra. I avsnitt 7.2 behandlas méojlig-
heten att vidareutveckla dagens viktning av pris och kvalité medan
avsnitt 7.3 tar sig an kvalitetsfrigan frin en helt annan infallsvinkel,
nimligen genom att koppla projektorens ersittning till projektets
slutkostnad.

7.1 Lopande rakning, styckprisersattning eller fast pris

Dagens modell fér ersittning tll projektdrer ger uppenbarligen
incitament som liknar dem som uppstdr vid ersittningar pa l6pande
rikning: Samtidigt som det kan finnas en 6vre grins for det antal
timmar som utféraren kan begira ersittning f6r s har man anled-
ning att si mycket som mojligt forsoka att pressa bestillaren att
godkinna fler timmar in 1 anbudsforfrigans budgetberikning.

Ett sitt att begrinsa detta problem ir att avstd frin att hinvisa
till ABKO9 1 avtalet och i stillet kriva att anbudsgivaren inte 6ver-
skrider det 1 anbudet uppgivna antalet timmar. En sjilvklar
invindning mot detta ir att det kan vara svdrt att uppskatta faktisk
tidsdtgdng for projekteringarna. Anbudsgivarna har i s fall uppen-
barligen skil att 6ka sitt krav pd timersittning for att pd sd sitt
gardera sig och kunna leverera enligt anbud. Men det finns anledning
att notera att detta framfér allt betyder att man redan frin bérjan fir
en bittre dverblick 6ver den forvintade kostnaden 1 stillet for att
detta ska materialiseras 1 form av kostnadséverskridanden.

En annan och kanske tyngre invindning mot 6kade krav pd att
utféraren ska std for sitt anbud ir att detta 1 sig riskerar att sinka
kvalitén. Den projektdr som uppticker att man nirmar sig ett kost-
nadséverskridande for ett projekt férsdker begrinsa risken genom
att ta billiga genvigar i uppdraget. Konsekvensen av enklare och
billigare projektering kan bli hogre kostnader i genomférandet av
entreprenaden om det d& visar sig att vissa arbetsmoment slarvats
dver.
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Den tidigare diskussionen har pekat pd att somliga féretag kan
ligga anbud med liga priser for att 8 mdjligheten att silja tjinster.
For koparen av projekteringstjinster ir detta sjilvklart ett problem
att inte kunna utnyttja den personal som offererats. Man kan
dirfor tinka sig att komplettera kravet pd att bestillaren ska std for
sin ursprungliga timkostnad genom att inféra bestimmelser som
begrinsar risken for att leveransen inte gors enligt avtal. Om en
vinnande projektor inte kan tillhandahilla den personal som har lig
kostnad kan exempelvis bestillaren ha ritt att peka ut den eller de
som man 1 stillet vill ska utféra jobbet samtidigt som projektdren
far st for mellanskillnaden mellan de tv8 timpriserna. Detta kan
sigas vara en variant pd en grundliggande civilrittslig princip, prin-
cipen om att avtal ska hillas.

Bida dessa tillvigagdngssitt innebir att man forséker “ridda”
modellen med att anbud innehiller en separat angivelse av pris och
mingd. En sddan modell har ocksd — som nu flera gdnger noterats —
en del som talar for sig. Framfor allt innebir forfarandet att man
separerar pris- och mingdrisk och 1 den utstrickning som
mingdrisken ir utifrin given kan det vara att féredra att bestillaren
tar konsekvenserna av denna osikerhet.

Det ir emellertid inte otinkbart att anbudsgivarna sjilva kan
gora vil si goda bedémningar av behovet av arbetsinsatser som
bestillaren, dtminstone vid vissa upphandlingar. Detta talar i s3 fall
for att anvinda fastprisavtal, dvs. att entreprendrerna anger vilken
sammanlagd ersittning man vill ha for att utféra en projektering.
Sannolikt kommer ocksd detta att innebira att man ligger in en
marginal i sina anbud for att ta héjd for oférutsedda hindelser.
Detta kan trots allt vara att féredra om konsekvenserna av dagens
forfarande idr starkt kostnadsdrivande. Men fastpriskontrakt ger
uppenbarligen ocksd projektdren motiv att inte anstringa sig mer
in absolut noédvindigt foér att genomfora projekteringen. Detta
innebir ter en risk for kvalitén 1 genomforandet, dvs. att pro-
jektoéren inte anstringer sig tillrickligt foér att hitta kostnads-
minimerande sningar.

7.2 Pris och kvalité

Det dr uppenbart att bestillaren vill upphandla en projektér som
verkligen kan gora ett gott arbete. Det ir ocksd uppenbart att
anvindningen av skallkrav dr ett bra sitt att eliminera budgivare
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som inte uppfyller rimliga randvillkor av typ mellanhavanden med
skattemyndigheten. Nir sddana randvillkor satt sig pd marknaden
har ocks3 alla kvarvarande anbudsgivare anpassat sig till dessa krav.
Samtidigt som detta sjilvfallet dr positivt si 3terstir det grund-
liggande problemet: att vilja ut den projektdr som “hoppat éver
ribban” men som dirutdver erbjuder den bista kombinationen av
pris och kvalité.

Ett forfarande ir att skirpa minimi- eller skallkraven pd ett sitt
som innebir att inte alla klarar att uppfylla dem; ju hogre skallkrav,
desto firre blir kvar. Med allt for hogt stillda skallkrav dr det en
uppenbar risk att en enda anbudsgivare blir kvar och man fir d3 ta
denne till det pris som ingdr 1 dennes anbud. Kostnaden for att
sikerstilla kvalitén 1 genomférandet kan da bli hog.

Som tidigare behandlats kan man i stille, eller som ett komplement,
anvinda vikter for de olika kvalitetsparametrar som man vill ska pdverka
valet av utférare. Man kan ocks8 tinka pd detta som prislappar pd hog
eller lig kvalité eller pd avvikelser frin en kvalitetsnorm. Detta
stiller stora krav dels pd mitbarhet, dels pd relevans pi kraven. I
synnerhet ir det angeliget att undvika att stilla krav som ir
formellt méjliga att mita men som kan misslyckas med att komma
it den kvalitetsdimension man ir ute efter.

Det finns ocksd minga exempel pd att de modeller som anvinds
for att vikta samman pris och kvalité utformas pd ett felaktigt sitt;
se till exempel Kammarkollegiet (2010). Bergman & Lundberg
(2009) menar att kvalitetsegenskaper direkt bér uttryckas och
virderas 1 monetira termer, det vill siga i kronor och éren, istillet
for att rikna om priset till kvalitetspoing nir pris och kvalitet ska
vigas samman. Det frimsta skilet dr att vi alla dr vana att tinka i
monetira termer och att pd detta sitt virdera kvalitetsskillnader.
En direkt virdering av kvalité har ocks8 foérdelen att rangordningen
av de olika anbuden inte pdverkas av irrelevanta alternativ. Vidare
finns goda teoretiska skil for att virderingen bor vara relativt linjir
1 anbuden, vilket automatiskt blir fallet med detta foérfarande. Det
finns emellertid inte hir anledning att upprepa de forslag som
forfattarna limnat 1 sin rapport till Konkurrensverket.
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7.3 Ersattning baserat pa resultat

De ersittningskonstruktioner som idag anvinds innehiller inte
nigra mekanismer som belénar den som verkligen ir kreativ i sin
utformning av uppdraget. Mycket talar 1 sjilva verket for att ersitt-
ningsmodellen — &tminstone med en frin borjan faststilld tids-
dtgdng for ett uppdrag — foérsimrar incitamenten till nytinkande.
Anledningen ir att ju mer annorlunda I8sningar som o&vervigs,
desto mer tid torde behdvas for att tinka igenom l6sningen innan
den sjositts. Dirmed har projektdrerna i1 anbudsfasen svaga incita-
ment att avvika frn de l6sningar som normalt tillimpas.

Men en vil genomtinkt projektering innebir att kostnaderna
for att genomféra entreprenaden och/eller kostnaderna for det
framtida underhillet kan hillas nere samtidigt som den stdrre
tankemddan kan komma att driva upp projekteringskostnaderna.
Det forfarande som beskrivs 1 foregiende avsnitt for att hantera
kvalitetsfrigorna innebir att man stiller krav pd de “insatsvaror”
som anvinds i produktionen, dvs. pd de anstillda. Ett alternativt
tillvigagdngssitt ir att 1 stillet vilja projektdr och sedermera beléna
denne pd basis av slutresultatet av processen, dvs. kostnaden di den
anliggning som ska projekteras har firdigstillts.

I bilaga F utvecklas en enkel modell for hur ett sidant avtal
skulle kunna utformas. Man kan sammanfatta modellen i tv3 steg. I
det forsta steget ger man ett kontraket till den projektdr som limnar
ett anbud som minimerar kostnad fér projektering och entre-
prenad. Nir projekteringen ir firdig fir projektdren hela eller en
del av ersittningen f6r denna del av uppdraget. Modellens andra steg
innebir att projektdren ocksd far en ersittning som stér i proportion till
kostnadsutfall jimfért med beriknad kostnad: Projektoren fir x
procent av eventuella kostnadsbesparingar men tvingas ocks vara
med och betala x procent av eventuella kostnadsékningar jimfért
med den bedémning som gjordes 1 det ursprungliga anbudet.

I bilagan ges motiv for att en sddan ersittningsmodell ger pro-
jektéren goda incitament att vidareutveckla sitt tinkande. Idealt
skulle kostnadsdelningsparametern x vara lika med 1 eftersom
projektdren di skulle f3 incitament att fullt ut ta ansvar for hela
paketet; detta dr 1 realiteten en totalentreprenad. Detta innebir
samtidigt att man tvingar en projektdr att ta hela den risk som
annars entreprendren och/eller bestillaren fir vara med och dela.
Ett virde pd x som ir ligre in 1 skapar en kil mellan vad som ir
samhillsekonomiskt optimalt respektive optimalt fér projektdrens
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egen ekonomi. Detta dr det pris man betalar f6r att inte ligga hela
risken pd projektdren.

Det finns flera sitt att vidareutveckla denna mycket enkla modell.
Det kan exempelvis finnas skil att sitta ett tak fér hur stora avdrag
som kan goras frin projektdrens ersittning sd att denne alltid dr
garanterad en viss minimiersittning. For att projekteringsforetag
ska vara villig att ge sin in pd denna typ av dverenskommelse méste
risken vara hanterlig. Ett 18gt virde pd kostnadsdelningsparametern
x minskar risken men minskar ocksd incitamenten f6r projektéren
att vara innovativ. Ett annat sitt att begrinsa risken ir att begrinsa
det maximala avdraget {6r f6rdyringar.

Om projektdren upplever det som svirt att vid anbudstillfillet
gora en bedémning av den framtida kostnaden for entreprenaden
kan man tinka sig att det i stillet ir bestillaren som anger en sddan
bedémning. Anbudsgivaren kan d& exempelvis sjilv vilja storlek pd
kostnadsdelningsparametern x och gor detta med avseende pd sin
bedémning av hur goda mojligheter man har att bidra till minskade
kostnader for entreprenaden.

Modellen innebir ocksd att projektdren fir ett intresse av att
arbeta tillsammans med entreprendéren under genomférandefasen.
Med ett trepartssamarbete mellan bestillare, projektdr och utférare
blir det ocksd mojligt att [6pande sikerstilla att parterna tar tillvara
tidigare oférutsedda mojligheter att dstadkomma avsett resultat till ligre
kostnader. Resonemanget illustrerar ocksi de tankar om samverkan
eller partnering som behandlades 1 avsnitt 4.4. Projektorens del-
tagande ir 1 sig kostnadsdrivande, och kommer dirfér ingd som en
komponent i projekteringskostnaden, men kan ind4 bidra till att
hilla nere kostnaden som helhet.

Som en del av parternas nira samverkan har projektéren ocksd
anledning att sikerstilla att bestillare och utférare inte kommer
overens om tilliggsbestillningar utan att detta dokumenteras.
Tilliggsbestillningar skulle innebira att projektérens bonus
minskar eller att man fir avdrag frin sin ersittning dirfor att
bestillare och entreprenér kommer éverens om att géra mer dn vad
man ursprungligen kom &verens om. Detta innebir att ATA
systematiskt mdste dokumenteras 1 form av sirskilda kontrake,
ndgot som ir virdefullt f6r framtida uppféljningar av projekt.

P& motsvarande sitt kan det ocksd finnas mojlighet att pro-
jektorens initiala kostnadsbedémningar villkoras mot prisutveck-
lingen pd sirskilt kostsamma insatsfaktorer eller pd arbets-
marknadsliget. Om kostnadsokningar eller -minskningar beror pd
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en stark respektive svag arbetsmarknad s& har projektoren inte
kunnat ta hinsyn till detta och inte heller haft méjlighet att anpassa
genomférandet under entreprenaden. Forindringar 1 sidana
externa férhdllanden bor inte pdverka ersittningen till projektoren,
ndgot som torde vara mojligt att dstadkomma genom olika former
av indexeringar.

Ett annat forhdllande av likartad natur ir det foérhdllningssitt
som bestillare och entreprenér i nuliget tycks ha till kostnads-
overdrag respektive -besparingar: Om ett projekt blir dyrare in
planerat kan detta hanteras ad hoc genom att dra ner pd ambitions-
nivdn; om det blir billigare kan bestillaren besluta sig att anvinda
ett pd s sitt frigjort “6verskott” till att héja ambitionsnivin och
dirmed 3stadkomma ett resultat med hégre kvalité in vad som
ursprungligen var avsikten. Sidana justeringar uppdt eller nerdt i
ersittningsnivin kommer att gora det oméjligt att utnyttja den typ
av incitamentskonstruktioner som nu skisserats.

Bada dessa forfaringssitt innebir emellertid en avvikelse frin de
overgripande dverviganden som ska styra genomfoérandet av infra-
strukturinvesteringar. Syftet ir siledes att maximera samhillsnyttan
med de dtgirder som ska genomféras och i ett sidant perspektiv ir
det en anomali att l3ta kostnadsavvikelser avgora vilken kvalité som
ett firdigt projekt ska fi. Detta illustrerar f6r ovrigt en viktig
aspekt pd de svdrigheter som finns med att folja upp genomférda
investeringar mot budget, dvs. det projekt som genomfors kan i
ménga avseenden skilja sig frin den ursprungliga bestillningen.
Ocksé pd denna punkt kan emellertid den féreslagna modellen med
trepartssamverkan dir projektdren har intresse av att bevaka sina
egna intressen tjina till att begrinsa de avvikelser som idag tycks
forekomma.

8 Fortsatt arbete

Resultaten av en projektering innebir att genomférandet av en
entreprenad specificeras och dirigenom ocks3 att kostnaden for ett
projekt kan beriknas. En diligt utford projektering kan innebira
att anliggningen blir dyrare in vad som vore mojligt att 3stad-
komma med en mer omfattande arbetsinsats i projekteringsskedet.
For att stilla utmaningen pd sin spets kan man konstatera att
bestillaren till och med skulle vara villig att acceptera det hdgsta
anbudet 1 upphandlingen av en projektering om man var rimligt
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siker pd att detta innebir att man pd s sitt skulle {3 en konsult
med goda tankar kring hur projektet kan genomfoéras till 13ga
kostnader.

Genomgingen av dagens férfarande for att upphandla projekt-
eringar har pekat pd betydande principiella problem. Det forsta ir
att det finns stor risk fér kostnadsoverskridanden 1 de kontrakt
som tecknas med projektorer. Till foljd av en total avsaknad av
information om kostnad 1 tecknade kontrakt i1 forhillande till
faktiskt kostnadsutfall ir det inte mojligt att bedéma hur stort
detta problem 1 praktiken ir.

En andra utmaning ir att tillvigagdngssittet for att balansera
kostnader och kompetens 1 projekteringsupphandlingarna ir
outvecklade. Konsekvensen blir att det dr osikert om kostnaden
for projektering plus kostnaden for entreprenaden verkligen kan
minimeras.

Tre ansatser for att hantera dessa problem har diskuterats;
okade krav pd att den vinnande projektdren ska std for sitt anbud;
en vidareutveckling av modellen fér att vikta samman pris och
kvalité; och ett tillvigagidngssitt for att identifiera vinnande anbud
genom att ta bdde kostnaden for projektering och entreprenad i
beaktande. De skisser som getts 1 avsnitt 7 av hur denna utveckling
kan g3 till 4r inte mer dn en forsta ansats for att peka pd en tinkbar
vidareutveckling. Ett betydande arbete behéver genomféras innan
ndgot av dessa forslag kan genomféras pd ett systematiskt sitt. Det
finns dirfor skil att i kontrollerade former préva de nya idéerna.

Det ir alltid svirt att med sikerhet beligga egenskaper hos nya
ersittningsmodeller. Ett skil ir att det faktum att ett forsok
genomférs 1 sig kan komma att {8 parterna att agera annorlunda in
vad man skulle gjort 1 en "normal” upphandling. Ett annat skal ir
att en upphandling inte dr en annan lik, dvs. att det finns stora
variationer mellan olika projekt.

S&dana svirigheter bor emellertid inte forhindra att man testar
de nya idéerna innan man gir vidare. En central del av ett sidant
test dr att jimfora det forfarande man vill prova med en eller flera
standardvarianter av avtal. Det innebir att man 1 inledningen till ett
sddant arbete férsoker identifiera s3 mdnga projekt som mojligt av
likartad karaktir, exempelvis investeringar i ny cykelvig. Samtliga
sddana upphandlingar dokumenteras och en eller flera utsitts for
den nya ”behandlingen”. Dokumentationen avser i férsta hand de
centrala egenskaperna hos varje projekt som till exempel lingd och
bredd, antalet broar eller andra konstbyggnader liksom andra for-
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hillanden som man frin borjan tror kan verka kostnadsdrivande.
Detta forbittrar méjligheten att jimféra de olika projekten med
varandra.

Som en ytterligare del av ett sddant arbete miste den precisa
utformningen av incitamentsmodellen diskuteras ytterligare. Flera
av de parametervirden som diskuterats kan behéva kontrasteras
mot faktiska kostnader for att pd s8 sitt skapa en bild av de storleks-
ordningar som kommer att bestimma vad som utgoér en limplig
ersittningsmodell. T slutinden kommer givetvis ocksi modellens
indamailsenlighet att bero p projekteringsforetagens intresse av att
ta pd sig den extra risk som forfarandet innebir: Om det ir {8 pro-
jekteringsforetag som ir intresserade av att limna anbud kommer
man att riskera att konkurrensen blir dilig. Det finns di ocksd
anledning att dtervinda till diskussionen 1 avsnitt 7 om valet mellan
utférande- och totalentreprenad for att med stéd av dessa resone-
mang identifiera den typ av investeringar som ir sirskilt limpliga
att testa.
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Bilaga A
Underlag for avlamnande av anbud

Anbudsgivare ska 1 anbudet redovisa vilka personer erbjuds 1
projektet samt hur stor del av arbetsinsatsen i de olika teknik-
omridena respektive person planeras utféra. I denna redovisning
ska ocksd timpriset f6r respektive person framga.

Del i formuldr A Namn pa medverkande i  Timpris  Timmar (gratt falt kkr
projektet kr/h enl formuldr A)
4. Genomfdrande - -
4.1. Uppdragsledning 100 0
0
4.2.Vég och trafik 400 0
0
4.3. Se formular B Summa frén formulér B: 0
0
0
0
4.4 Konstbyggnader 300 0
0
4.5 Ledningar etc. 120 0
0
4.6. Mangd- och
kostnadsherakningar 150 0
0
4.7. Vattenfragor 80 0
0
4.8. Masshantering 150 0
0
4.9. Riskanalys 200 0
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Del i formuldr A Namn pé medverkande i  Timpris
projektet kr/h

Timmar (gratt falt
enl formular A)

kkr

5. Produktredovisning
5.1 Allmént

5.2 Bygghandling

53.
Presentationsmaterial

5.4. Digital
redovisning

SUMMA

30

30

20

20

1600

Reseersattning
Utgangsort for

reseersdttning: skriv orten hér

Antal mil frén

Sundsvall, avser tur

och restur resa 0
Reseerséttning,

kr/mil 0
Antal resor, st 10
SUMMA

mil

kr/mil

O O O

ANBUDSSUMMA
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Bilaga B
Méangdforteckning geoteknik

Del A Geotekniska filtundersikninga

P4 de priser i del A som berér filtarbeten med borrvagnar skall
med hinsyn till arbetarskyddet varje arbetslag forutsittas bestd av
minst tvd personer. Avsteg fir ske i de fall di tv4 eller flera "lag"
arbetar 1 anslutning till varandra. Samtliga kostnader {6r personal,
hyror, material, resor, traktamenten etc. ska ingd 1 priserna for
punkt 1-7.5. Definitioner pd geotekniska undersékningar och
utrustningar enligt Geoteknisk filthandbok , SGF Rapport 1:96.

Antal
kr/dag dagar delsumma

1 Miitlag for wtsittning/inmditning
av geoteknik och vig 1
2 Litt Borrvagn
3 Tung borrvagn
4. Milijouprovtagning inkl. PID-
matning 2
5 Grivmaskin  for provgrops-
grivning (Filtgeotekniker ska ingd) 0
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7 Pd- och avetablering (Etablering av komplett utrustning och man-
skap till arbetsplats inklusive retur efter utfért arbete och &ter-

stillning. Per arbetsomging)

7.1 Mitlag

7.2 Litt borrvagn

7.3 Tung borrvagn

7.4 Miliouprovtagning inkl. PID-
madtning

7.5 Gridvmaskin

Del B Handliggnings- och redovisningsarbeten

8.1 Planering filtundersokningar
inklusive -besiktning

8.2 Redovisning

8.3 Ansvarig geotekniker
8.4 Ovriga geotekniker
8.5 Miljogeotekniker

kr/st

Antal

1

1

0

timpriser

Antal
timmar

20

60

80

100

40

Total-
summa
som frs
ini
formular
A=

Teckenférklaring: Filt som ifylls av anbudslimnare
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Bilaga C
Genomfdrande av en totalentreprenad
(TE)

En mindre del av Trafikverkets byggprojekt upphandlas idag som
totalentreprenader. Forfrigningsunderlaget i sidana upphandlingar
baseras pd den systemhandling som tagits fram. En TE innebir att
ett och samma foretag ansvarar f6r bide projektering och entre-
prenad. Varje utférare genomfér dirfér en projektering i egen regi,
eller utnyttjar ett projekteringsféretag foér idndamilet. Samma
kommersiella projekteringsforetag kan dirfér anlitas av en offentlig
bestillare 1 samband med genomférandet av en UE och andra
ginger av en kommersiell entreprendr nir bestillaren upphandlar
en TE.

Utformningen av uppdraget skiljer sig i grunden 4t jimfért med
dd man 1 tvd steg upphandlar en UE. Fér att klargéra denna skillnad
dterges fortsittningsvis en del av den objektspecifika tekniska
beskrivning som utgor en del av férfrigningsunderlaget f6r en TE
avseende vig E4 vid Sundsvall. Totalentreprenaden har i denna
promemoria definierats pd ett sddant sitt att kontraktet enbart
avser ett projekts byggfas, medan beskrivningen nedan ocks? inne-
fattar ett drift- och underhillsdtagande ndgra ar efter projektets
pabérjande, dvs. vad som kallas en funktionsentreprenad. I den del
av projektet som avser byggande ir emellertid dessa bida for-
faranden identiska varfér exemplet indd anvinds. Avsikten med
texten ir inte att ge en heltickande beskrivning utan att ge en bild
av hur ett forfrigningsunderlag fér en totalentreprenad kan
utformas.
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Oversiktlig beskrivning av entreprenadens omfattning:

Objektet utgor en del av E4 séder om Sundsvall inom Sundsvalls
kommun 1 Visternorrlands lin. Objektet avser projektering,
nybyggnad samt drift och underhill av strickan Myre-Skénsmon,
cirka 20 km vig och 24 stycken broar samt sidovigar. Omfattning
av vigar, broar och andra anliggningar som ingdr i entreprenaden
framgar i detalj av f6rfrigningsunderlaget.

Funktion

Viganliggning ska uppfylla de krav som foéranleds av de trafik-
mingder och den trafikbelastning fér allminna vigar som framgir
av tabell (B1).1. Vid dimensionering ska VVFS 2003:140
”Vigverkets foreskrifter om tekniska egenskapskrav vid byggande
pa vigar och gator (vigregler)” och VVFES 2004:31 *Vigverkets
foreskrifter om birférmaga, stadga och bestindighet hos byggnads-
verk vid byggande av vigar och gator” féljas 1 kombination med
VVES 2004:43 *Vigverkets foreskrifter om tillimpning av europeiska
berikningsstandarder”. Vid utformning och dimensionering for
birférmaga, stabilitet och upplyftning av de delar 1 viganliggning som
omfattas av Vigverkets publikation 2009:46, TK Geo ska minst
krav 1 kap. 1, 2, 3, 4 och 5 uppfyllas. Hinsyn ska tas till den tekniska
losningen som framgar av bygghandlingen f6r ombyggnad av vatten-
ledningen till Akzo Nobel.

Vid utformning och dimensionering av de delar 1 viganliggning
som omfattas av Vigverkspublikation 2009:120 VVK Vig ska minst
krav i kap. 1, 2 och 4 uppfyllas. Vid utformning och dimensionering av
de delar i viganliggningen som omfattas av Vigverkspublikation
2009:27 TK Bro ska minst krav 1 del A och B uppfyllas. TK Bro ska
tillimpas enligt A.1.5.5 Vig E4 Sundsvall, delen Myre-Skénsmon
Objektspecifik Teknisk Beskrivning, OTB Totalentreprenad. For
dimensioneringsmetoder, utformningar eller utférandemetoder
som entreprendren avser att anvinda och som inte ir beskrivna i
TK Bro ska entreprenéren efter upphandlingen uppritta ett forslag
till teknisk losning med sirskild kravspecifikation enligt A.1.4
Teknisk 16sning med sirskild kravspecifikation. Viganliggningens
utformning, gestaltning och miljé ska uppfylla krav 1 denna OTB.

Viganliggning ska utformas enligt Vigverkets publikation
2004:80 ”Vigar och gators utformning”, VGU, med den standard-
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klass som anges pa ritning eller 1 beskrivning. Standardnivin ska
vara jimn. Dir vigstandard inte anges pa ritning eller 1 beskrivning
tillimpas standardklass God standard enligt VGU. All utformning
ska utgd frin ett trafiksikerhetstinkande och med hinsyn till
landskapsbild, natur- och kulturmiljo samt hur bebyggelsen ir
lokaliserad. Drift och underhill ska kunna utféras effektivt och
med moderna metoder. Trafikmiljon ska utformas forldtande.
Oskyddade trafikanters behov ska beaktas.

Bankar lokaliserade 1 odlingslandskapet ska underordnas det
oppna landskapet. Flacka lutningar och mjuka, rundade vergingar
till den angrinsande marken ska utforas. I skogspartier sparas den
befintliga vegetationen genom val av brantare lutningar. Slintlutningar
ska anpassas efter omgivningens terringform.

Vigar ska utformas och entreprenadarbeten ska bedrivas si att
fornminnen inte skadas. Viganliggningar ska utformas och arbete
ska bedrivas s3 att grumling och férorening av ytvatten eller permanent
indring av befintliga ytvattennivier férhindras. Befintliga grundvatten-
brunnar far inte paverkas.

For del av viganliggning dir krav inte stillts ska den ambitions-
och kvalitetsnivd foljas som uttryckts genom stillda krav for dvriga
delar av aktuell viganliggning. For landbroar, ersittningsvigar och
passager dir krav ej stillts ska anliggningen utformas si att
barriireffekten mildras av ny E4 och si att férutsittningarna for
jord- och skogsbruk pdverkas i si liten grad som mojligt.

Vigar med deras sidoomriden ska vara utformade, gestaltade
och konstruerade pi ett trafiksikert, estetiskt tilltalande och mil;j6-
riktigt sitt. De ska ocksd uppvisa god birférmiga och stabilitet
med sikerhet mot upplyftning, de ska vara bestindiga, genom-
tinkta 1 helhet och detalj, med f6r platsen anpassade utformningar
och utformade foér kostnadseffektiv skotsel och underhill. Vig-
banan ska uppfylla krav pd jimnhet, deformationer och sprick-
bildning samt vara tillginglig med avsedd kapacitet.

Huvudbudskapet i denna uppdragsbeskrivning ir att bestillaren
preciserar vilka egenskaper 20 kilometer ny motorvig ska ha. Dessa
egenskaper definieras i generella termer som finns beskrivna i
bestillarens underliggande anvisningar. Man kan sirskilt notera de
mycket allmint formulerade normer som uttrycks i det sista
stycket. Alla budgivare ir medvetna om innebérden av dessa
normer samtidigt som det inte dr trivialt att precisera inneborden
for att kunna avgdra om utféraren levererat en firdig vig med de
egenskaper som efterfrigas. Det finns bdde 1 dessa och 1 ett stort
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antal andra avseenden aspekter pa forfrigningsunderlaget dir det ir
virt att diskutera hur man kan kontrollera om énskemadlen verk-
ligen kan uppfyllas, men detta ligger utanfoér syftet med denna
promemoria. For en ytterligare diskussion av frigor om hur man i
langa kontrakt kan kontrollera kvalité, se Nilsson (2009) och
Nilsson (2010).

I texten ovan ges ett antal referenser till underlagsdokument
som styr de tekniska krav som stills pd den nya anliggningen; se
till exempel forsta stycket under "Funktion”. Det ir inte klart vilka
restriktioner som detta ligger pd entreprendrens mojligheter till
nytinkande, dvs. om de tekniska kraven s8 att siga bakvigen begrinsar
den férmiga ull nytinkande som man vill att entreprenéren ska dgna
sig dt.

Med en totalentreprenad foérsvinner de frigor som tidigare
diskuterats med koppling till projekteringsfasen som ett sjilv-
stindigt problem. Projekteringen blir 1 stillet en del av hela det
anbud som limnas av budgivarna.

Detta innebir att varje budgivare méste genomfdra en egen
projektering innan ett anbud ska limnas. Detta innebir i sig en
samhillsekonomisk merkostnad eftersom endast en av budgivarna
kommer att f3 tillbaka kostnaderna for sitt arbete; detta var ocksi
det argument 1 tabell 2, rad 6, som talar mot anvindningen av
totalentreprenad. Mycket talar emellertid fér att omfattningen av
entreprendrernas arbetsinsatser ir visentligt ligre in dd bestillaren
genomfér projekteringen infér en UE exempelvis genom att somliga
arbetsuppgifter utan allt fér stor osikerhet kan schablonberiknas.

Den offentlige bestillaren kan ocksd utféra en del av de arbets-
uppgifter som ingdr i projekteringen och som uppenbart utgér ett
underlag som alla anbudsgivare kommer att behéva. Den geo-
tekniska undersokningen dr av denna art och Trafikverket tycks
redan i dag bekosta detta arbete och delge alla intresserade bud-
givare resultatet. Skillnaden jimfoért med projektering infér en UE
ir att man Overliter it entreprendrerna att gora sina egna tolk-
ningar av resultaten. Det dr ocksd mojligt f6r en budgivare som ir
osiker pd kvalitén pd en geoteknisk undersékning som bekostats av
bestillaren att sjilv genomféra kompletteringar.

Det tycks ocksd finnas en rutin att limna en schablonersittning
till de anbudsgivare som inte vinner upphandlingen. P3 sd sitt okar
man sannolikheten foér att fi tillrickligt minga entreprendrer
intresserade av att limna anbud.
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Merparten av de relationsproblem som med en UE féreligger
mellan den offentlige bestillaren och en projektdr dteruppstir i en
TE 1 stillet i relationen mellan projektdren och entreprendren. En
skillnad ir givetvis att entreprendren inte ir bunden av de regler
som omgirdar offentlig upphandling och kan férhandla med olika
tinkbara projektorer eller direkt kan skriva avtal med den projektor
som man har goda erfarenheter att arbeta med.

Nir parterna ska avtala om en ersittning for uppdraget vill
projektdren ha s mycket betalt som méjligt samtidigt som entre-
prendren vill komma undan med en lig kostnad. Detta ir en for-
handling som fors utanfor offentlighetens ljus. I slutinden avgérs
sannolikt utfallet av vilka alternativ som respektive part har; ju fler
uppdrag som projektdren kan ligga anbud pd, desto starkare for-
handlingsposition har denne; ju fler projektdrer som entreprendren
kan vinda sig till desto starkare blir dennes férhandlingsposition.
Ytterligare en aspekt pd férhandlingen ir den koppling som part-
erna eventuellt kan gora mellan projektorens ersittning och det
slutliga resultatet av hela projektet. Vi dterkommer till méjligheten
att gora sidana kopplingar i nista avsnitt.

Ju mer vanligt det blir att anvinda sig av totalentreprenader,
desto starkare anledning kan man tinka sig att entreprendren far
att 1 anstilla egen projekteringskapacitet. Detta sinker ocksd
barridrerna mot att ge utrymme fér innovativt tinkande i pro-
jekteringen. En entreprendér som inser projektdrens potentiella
betydelse fér sannolikheten att vinna en upphandling kan ocksd
tinka sig att avsitta betydande resurser foér detta indamél:
Projekteringskostnaden kan 1 s& fall 6ka samtidigt som man med
detta sinker den forvintade totala projektkostnaden.
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Bilaga D
Valet mellan utférandeentreprenad
och totalentreprenad

Syftet med denna promemoria ir att diskutera formerna fér upp-
handling av projektering och detta dr endast aktuellt 1 samband
med UE. Samtidigt har man 1 branschen utvecklat ocksd TE, dir
projekteringen utgér en integrerad del av ett paket, dvs. dir samma
foretag har ansvar bide for hur ett projekt genomfors — dvs.
projekteringen — och sjilva genomforandet. Jimforelsen mellan UE
och TE ir emellertid relevant 1 s3 mitto att man pd detta sitt ges
bittre mojlighet att f6rstd de utmaningar som den upphandlande
myndigheten stir infér nir projekteringen ska upphandlas.

Mandell & Nilsson (2010) diskuterar for- och nackdelar med
UE och TE frin ett samhillsekonomiskt perspektiv, dvs. di syftet
ir att minimera kostnaderna f6r projektets genomférande. Huvud-
slutsatsen ir inte att det ena férfarandet alltid ir att féredra fore det
andra, utan att omstindigheterna paverkar limpligheten hos
respektive forfarande.

Tabell 2 baseras pd denna forskning och syftar till att belysa
under vilka omstindigheter den ena respektive den andra entreprenad-
formen ir att féredra. Av rad 1 framgdr exempelvis att totalentre-
prenaden ir limplig ju fler tillvigagdngssitt f6r att 16sa uppgifterna
som foreligger (rad 1). Omvint s ir det inte sd relevant att ge
utrymme f6r innovativa l16sningar om sidana inte existerar; i s3 fall
ir UE att foredra. Med ett forenklat exempel si bér man anvinda
UE om det finns ett enda sitt att hantera drinering genom att
griva ett dike medan TE - allt annat lika — ir att féredra om det
finns olika tillvigagdngssitt for att 16sa drineringsfrigan.

Ju storre risken ir att rika ut fér omstindigheter som pi ett
negativt sitt paverkar mojligheten att genomféra uppdraget pd
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avsett sitt, desto mer talar f6r att man bér anvinda UE (rad 2).
Om man i stillet skulle anvinda TE skulle budgivarna behéva gora
stora pislag i sina anbud fér att gardera sig for risk; alternativt
skulle vinnaren kunna rika illa ut om denne inte genomskidat denna
risk, ndgot som gir under beteckningen vinnarens férbannelse.

Projekt med stora inslag av kvalitetsegenskaper som inte kan
observeras limpar sig bittre for UE (rad 3). Skilet ir att bestillaren
di kan tvinga utféraren att anvinda ett forfarande som denne
bestimt och att man pd sd sitt begrinsar risken for obehagliga
framtida 6verraskningar. Mycket talar for att detta férhillande 1 sig
kan vara en av de avgorande forklaringarna till atct UE ir s vanligt
forekommande, dvs. att UE tvingar fram en acceptabel kvalité
genom att bestillaren detaljreglerar hur uppdraget ska genomforas.
Men 4 andra sidan ir det mera limpligt att anvinda TE ju mera
kostsamt det ir for bestillaren att kontrollera att utféraren verk-
ligen genomf{or de arbetsuppgifter som krivs (rad 5).

Ju hogre projekteringskostnaderna ir som andel av de totala
projektkostnaderna, desto mer talar f6r att anvinda sig av UE (rad
6). Skilet ir att en TE innebir att alla anbudsgivare méiste genom-
foéra en projektering och att endast en av dessa kommer att komma
till anvindning; 6vrigt arbete innebir att man tar projekterings-
resurser 1 ansprdk som aldrig kommer till anvindning. Det finns
emellertid ett uppenbart tillvigagingssitt f6r att begrinsa denna
merkostnad, dvs. att anvinda ett selektivt upphandlingsférfarande.
Med en tvistegsupphandling kan alla entreprenérer som skulle vara
intresserade av att limna ett anbud i en TE kunna anmila sig var-
efter bestillaren viljer ut kanske tre av dessa for att limna ett
komplett anbud.

Om budgivarna uppvisar stor aversion mot att bira risk finns
det anledning att féredra UE (rad 9). Skilet idr att entreprendrer
som ogillar risktagande ligger in en stor marginal f6r att gardera sig
i sina anbud vilket skulle driva upp kostnaden fér TE. P4 ett likartat
sitt dr argumentet for att anvinda sig av TE stérre ju storre skill-
nader som kan forvintas mellan anbudsgivarnas relativpriser (rad
10) och samma sak giller ju storre variationerna ir i den tekniska
16sning som anvinds (rad 11). Bdda dessa aspekter indikerat att det
faktiskt existerar olika synsitt pd hur ett uppdrag ska genomféras
och dirmed ocksd en potential for att gora visentliga kostnads-
besparingar.

Gemensamt for samtliga dimensioner — samtliga rader — av valet
mellan TE och UE ir att pdstdendet pa varje rad ir av ceteris paribus
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natur. Alla férhdllanden utom det som behandlas ir sledes lika.
Valet mellan respektive metod blir givetvis dn svirare nir dessa for-
hillanden drar &t olika hill. Det ir sjilvfallet inte heller uppenbart
hur man 1 samband med valet av affirsmodell — dvs. l8ngt f6re det
att ett projekt pdborjats — kan bedéma hur det férhéller sig i dessa
avseenden.

Tabell 2 Kriterier fér val mellan UE och TE. Fran Mandell & Nilsson
(2010)
Utforande-
Totalentreprenad entreprenad
1 Manga Utformningsalternativ Fé
Beroende pa slumpmassig

2 Liten paverkan Stor
3 Sméa Problem med att obesvara kvalité  Stora P_rojektSpeci-
4 Smé Generella risker Stora fika aspekter
5 Kostnad for att folja upp

Hog resursanvandning Lig
6 Laga Projekteringskostnader Hoga

Utformningens betydelse for att Designaspekt

7 Lig hantera slumphéndelser Hog er
8 F& Antalet budgivare Manga
9 Liten Budgivarnas riskaversion Stor
10 Skillnader i relativpriser mellan Budgivarnas

Stora budgivare S egenskaper
11 Skillnader mellan budgivare vad

Stor avser den teknik som anvénds Liten
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Bilaga E
Beddmningsunderlag for arbetsprover

En subjektiv bedémning av arbetsprovet/rapporten kommer att
goras utifrin de tre kriterier som anges nedan. Bedémningen
kommer att géras av en grupp personer som var for sig och
oberoende av varandra utvirderar arbetsprovet/rapporten, se anbuds-
inbjudan punkt 1.21.

Kvaliteten pd arbetsprovet/rapporten kommer att bedémas
utifrin de tre kriterierna — tydlighet i framstillningen, metod och
aktiviteter for genomforande samt resultatens kvalitet. Kriterierna
forklaras nedan. Anbudsgivaren kan maximalt fi 30 poing, dvs.
hégst 10 poing per kriterium. Poingskalan motsvarar féljande
omdoémen:

Undermélig: 2 Mindre bra: 4 Bra: 6 Mycket bra: 8 Utmairke: 10

2 4 6 8 10

Tydlighet i framstaliningen
Metod och aktivitet for genomférande
Resultatens kvalitet

Tydlighet i framstallningen

Anbudsgivarens formiga att tydligt och pedagogiskt uttrycka sig i
skrift.
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Metod och aktivitet for genomforande

Metod och aktivitet f6r genomfdrande avser vald metod och uppligg
samt dess relevans foér uppdragets genomférande. Bedomningen
omfattar dven hur vil anbudsgivaren behirskar metoden.

Resultatens kvalitet i férhallande till uppdragets svarighetsgrad

Anbudsgivarens férmiga att leverera ett kvalitativt resultat 1 for-
hallande till uppdragets syfte och huvudsakliga frigestillningar. Vid
bedémningen av kvaliteten kommer hinsyn att tas tll uppdragets
svirighetsgrad s3 att ett vil utfoért uppdrag av hog svirighetsgrad
fir hogre poing dn ett vil utfort uppdrag av mer enklare karaketir.
Med svarighetsgrad avses t.ex. krav pd metod- och/eller sakomrades-
kunskap. Med svirighetsgrad kan ocks3 avses hoga samordningskrav
till foljd av flera leverantorer eller bestillare.
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Bilaga F
En modell for ersattning till projektor
pa grundval av slutkostnad

Utgdngspunkten for de foljande resonemangen ir att det anbud
som projektorerna limnar bestir av tvd delar: Kostnaden for det
projekteringsuppdrag man vill ta p sig och den kostnad som man,
pd basis av faststilld systemhandling, tror att huvudprojektet
kommer att kosta. Dessa virden kallas fortsittningsvis ¢ respektive
C . Den anbudsgivare som limnar det ligsta budet B=c+ € far d3
uppdraget. Om en projektor tror sig ha goda idéer om hur huvud-
projektet kan genomféras till en 18g kostnad kan di ligga pd lite
extra pd sina projekteringskostnader (c) for att pd s sitt gora det
mojligt att dstadkomma besparingen, dvs. minimera C.

Om projektdrens ersittning fortfarande ir ¢ uppstdr ett nytt
problem, nimligen att projektdren fir incitament att utlova en
orimligt 8¢ entreprenadkostnad. Det ligger 1 projektdrens intresse
att siga att entreprenadkostnaden kommer att bli mycket lig. Detta
Okar sannolikheten att vinna upphandlingen om projekterings-
uppdraget, dven om kostnaden for projekteringen, ¢, ir relativt hog.
Effekten kan allts bli att projekteringskostnaden blir hég utan
ndgon kompenserande effekt pd entreprenadkostnaden.

For att férhindra sddana grundlosa utfistelser dr det limpligt att
gora det kidnnbart for projektéren om den faktiska kostnaden
skulle avvika frin den forespeglade. Vi tinker oss dirfor att ersitt-
ningen till anbudsgivaren (E) utgérs av ¢ plus en viss andel b av den
skillnad som uppstér frin den beriknade anliggningskostnaden och
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den faktiska slutkostnaden, C, dvs. E =c+ b(C — C)=c + b(-
bC,lz

Projektdoren kommer dd att ha incitament att dels vid anbuds-
tillfillet goéra en rimlig beddmning av vilken anliggningskostnad
man tror sig kunna 8stadkomma och ocksd att anstringa sig for att
hilla nere kostnadsutfallet, C. Detta kan innebira att projektdrens
engagemang okar och att kostnaden for projekteringen, c, stiger,
men detta ir acceptabelt om man pd s sitt kan bidra till att hilla
nere den sammanlagda kostnaden.

Exempel: Foljande exempel illustrerar innebérden av denna
avtalskonstruktion dir kostnadsdelningsparametern 5=0,1. Med
utgdngspunkt frén den systemhandling som bestillaren tagit fram
limnar de fyra foretagen A-D in sina anbud.

Foretag A: 10 mkr + 0,1 x (100 mkr — C kr) = 20 mkr - 0,1 x C kr
Foretag B: 9 mkr 4+ 0,1 x (100 mkr — C kr) = 19 mkr - 0,1 x C kr
Foretag C: 13 mkr + 0,1 x (90 mkr — C kr) = 22 mkr - 0,1 x C kr
Foretag D: 15 mkr + 0,1 x (90 mkr — C kr) = 24 mkr - 0,1 x C kr

Bestillarens utgdngspunkt f6r virderingen av anbuden ir att den
faktiska kostnaden C blir densamma oavsett vem som vinner;
ndgot annat har man inte anledning att tro. I exemplet kommer d&
foretag B att erhilla uppdraget eftersom den forvintade utbetal-
ningen ir 19 miljoner kronor.

Om bestillaren fullt ut hade kunnat lita pd féretagens respektive
kostnadsuppskattningar f6r den efterféljande entreprenaden skulle
det ha varit bittre att 13ta féretag C erhilla uppdraget. Skilet ir att
totalkostnaden d3 ir (134+90=) 103 i stillet fér (9+100=)

109 miljoner kronor med féretag B’s anbud. Men som vi redan
konstaterat sd ir den till synes enkla 6sningen att viga in hela kost-
naden for entreprenaden ingen framkomlig vig. Samtliga foretag
skulle d3 ha incitament att h6ja den fasta komponenten 1 ersitt-
ningen for projektering och sinka kostnadsuppskattningen fér entre-
prenaden. Foretag B skulle exempelvis kunna pdstd att entreprenad-
kostnaden kommer att bli 90 mkr och héja den fasta komponenten i
budet till 12 mkr. Kostnaden skulle di utvirderas till 12 + 90 =
102 mkr och foretaget skulle fortfarande vinna éver foretag C:s
bud enligt ovan. Om entreprenaden sedan kostar 100 mkr och inte
90 mkr kommer féretag B sammanlagt att {3 en ersittning pd 12 +

2 Projektdrens anbud behéver egentligen inte delas upp i tvd komponenter, ¢ respektive C.
Projektoren kan lika girna begira en ersittning £ = d — bC dir d = ¢ + bC. For att behilla
pedagogiken i framstillningen anvinds emellertid den ursprungliga formuleringen av E.
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0,1 x (90-100) = 11 mkr, dvs. 2 mkr mer dn enligt exemplet ovan,
medan samhillets kostnad blir 111 mkr istillet f6r 109 mkr."”

Mer exakt kommer projektdren att vara beredd att genomféra
en projektering som kostar 1 kr mer om detta sinker entreprenad-
kostnaden med minst 1/b kronor. Om b=0,1 ir projektéren
beredd att sitta in en krona extra i projekteringskostnaden om man
tror att detta minskar byggkostnaden med 10 kr. Bestillarens
onskemil dr forstis fortfarande att minimera den totala kostnaden,
dvs. summan av kostnaderna for projektering och den efterféljande
entreprenaden. For att projektdrens incitament ska sammanfalla
med bestillarens borde dirfér kostnadsdelningsparametern & vara
lika med 1. Forst d& kommer projektdren att vara beredd att for-
dyra projekteringen med 0,99 kronor om detta sinker entreprenad-
kostnaden med 1 krona.

S4 starka incitament skulle dock 1 praktiken betyda att projekt-
oren blir fullt ansvarig for alla kostnadséverdrag 1 entreprenaden —
dvs. att projektdren erbjuder ett fastpriskontrake till bestillaren
som inkluderar sdvil projektering som entreprenad och uppdraget
overgdr till att bli en totalentreprenad. Normalt innebir detta en
orimligt hog risknivd for projektdren. Av detta skil maste virdet pd
b sittas visentligt ligre in 1.

Den optimala nivin dr en avvigning mellan tvd aspekter: ett
hogt virde pa b ger projektdren goda incitament att hilla nere kost-
naden, medan ett ligt virde erbjuder projektdren en acceptabel
risknivd. Man kan i férlingningen av dessa resonemang tinka sig att
lita projektdrerna sjilva vilja virdet pd b. Ju bittre idéer om ett
billigt genomférande av projektet man tror sig ha, och ju storre risk
man ir villig att ta, desto hogre kan man di vilja att sitta b. Detta
gdr emellertid utdver de resonemang som fors 1 denna promemoria.

B Det finns inget skil att tro att enbart féretag B kommer att anpassa sitt bud till de nya
forutsittningarna. Sannolikt skulle alla foretag 6ka den fasta komponenten och sinka den
uppgivna uppskattningen av entreprenadkostnaden.
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Forord

Produktivitetskommittén har regeringens uppdrag att f6lja upp och
analysera Trafikverkets agerande for att férbittra produktiviteten och
innovationsgraden 1 anliggningsbranschen. Staten ir en stor bestillare
och bér genom sitt agerande piverka och bidra till att anliggnings-
marknaden utvecklas 1 positiv riktning. I kommitténs uppdrag ingdr
ocksi att forbittra kunskapsliget och att fora en dialog med
marknadens aktoérer. Kommittén har genomfort flera studier och
seminarier.

Denna studie syftar till att kartligga och identifiera metoder for
att som bestillare kunna frimja produktivitet och innovationsgrad.
I studien har erfarenheter samlats in frin ett antal andra linder.

Vir térhoppning ir att studien kan ge inspiration och virdefullt
underlag nir det giller hur produktiviteten och innovationsgraden i
anliggningsbranschen kan férbittras.

Forfattare och ansvarig for innehdllet dr Pekka A. Pakkala vid
Aalto Universitet.

Stockholm 1 november 2011
Malin Lofsjogird

Ordférande 1 Produktivitetskommittén,
riksdagsledamot, teknologie doktor
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Foreword

This study titled “Improving Productivity Using Procurement
Methods — an international comparison concerning roads” was
ordered by “Sweden’s Productivity Committee” and was per-
formed by Transportation and Highway Engineering Department
of Aalto University. The main purpose was to identify project
delivery methods that best influence productivity of the road
building contractors and includes both capital investment projects
and maintenance contracting practices. The project anticipates
finding better practices, lessons learned, and factors that relate to
productivity increases from a procurement perspective.

There was a concern that the productivity levels in the
construction sector in Sweden were in general weak, lagging behind
other sectors and needed further examination. This study is not
aimed at productivity measurements or statistics, but mainly how
productivity relates to project delivery methods. A comparison or
so called benchmarking approach was conducted to determine
different practices and how procurement methods influence
productivity from the selected countries.

The results of this report identify factors that influence to
productivity and which procurement models might perform better.
It is important to understand the practices used elsewhere and
hopetully new findings can be adapted into the Swedish context.
The results are presented in the subsequent sections and we hope
that other practitioners can benefit from the findings.
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Executive Summary

Productivity is an important measure and is an important indicator
of the industry’s performance. Productivity is also controversial
and difficult to measure accurately, especially when attempting to
identify productivity levels of road building contractors. However,
productivity data can be used as an indicator to show trends and
whether it is favorable or unfavorable. The objective of this study
was to examine how the infrastructure clients can influence the
productivity of contractors through the procurement practices.
This was accomplished by responses to questionnaires and face-to-
face interviews.

Capital Projects

The Design-Build (DB) method is clearly seen as the most
promising method used to influence the productivity of con-
tractors. The main benefits of the Design-Build model are the
potential to foster innovation, efficiency and customer oriented
solutions (especially time savings) by integrating the design and
construction phases.

The variants of the Design-Build such as; Design-Build-Operate-
Maintain (DBOM), Design-Build-Finance-Operate (DBFO &
DBEFM) and the more private financial models of Build-Own-Operate-
Transfer (BOOT, BOO & BOT) also include the Design-Build
component and they have the potential to positively influence
productivity. These variants of Design-Build do not have the test in
time for any objective conclusions. However comments during the
interviews have been quoted as “somewhat promising” and often
results in quicker project completion and various forms of innova-
tion. Further information on the Design-Build model is discussed
in more detail in Sections 2 and 3.
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One significant finding is that it is possible to foster productivity in
any procurement method by including factors and concepts mentioned
in this report or accrued elsewhere. Another significant outcome is that
many countries do not perform a systematic evaluation that objectively
compares the results of different project delivery methods, but merely a
subjective approach.

In the final state, the productivity is driven by the contractors’
processes, methodology, ingenuity, project management skills,
innovation, and lean construction practices (this means reducing
waste in all phases). The main influence by the client is to use the
best procurement method for the project and allow enough free-
dom for the contractors without corrupting the objectives of the
customers using the roads. There is no guarantee for success, but
the clients should provide the best opportunity or framework for
success.

Also, what works in one country may not necessarily function
properly in another country and it is wise and practical to imple-
ment those features that produce productivity gains in their own
application. The DB model and the Performance Based Service
Agreements (PBSA) are considered the mostly likely forms to
increase the productivity.

Some factors contributing to productivity are included in the
following list. These factors can be broadly applied and a few are
procurement related while others are not.

e Performance-based requirements (functional requirements)

e Innovative or Alternative Technical Concepts (ATCs)

e Time based criteria, like lane rental and A + B Bidding (Accel-
erate projects)

¢ Incentives & disincentives

Prefabricated & off site production (self-propelled bridge trans-

port)

Building Information Model (BIM) — not fully developed

Intelligent/automated machinery

Bundling of projects

Partnering — Indirectly

Risk balancing

Life cycle processes
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Maintenance

Productivity measurements for maintenance are even more difficult
and not measured by any public entity. The main productivity
factor in maintenance contracts is open competition for services.
Most countries included in the study outsource maintenance and
most use a performance based approach. Further information on
Performance Based Service Agreements (PBSA) is discussed in
more detail in Section 4.

The main factors contributing to productivity in maintenance
contracts are listed as follows:

Using the hybrid model as a balanced approach

Performance based approach

Longer term contracts (greater than five years)

Incentives & disincentives (if possible/practical)

Bundling and integration of services (economies of scope)

Increasing the length of area based contracts (economies of

scale)

Partnering — Indirectly

Measuring the performance of the service providers

o Clearly defined risks in the contract and having a balanced
approach (equitable)

¢ Encouraging innovation (difficult in practice without a reward

scheme)

A hybrid method in maintenance contracts seems to be a trend as the
risks may be more equitably balanced. Only one country (Ontario,
Canada) has contract durations that are over 10 years, and some are
taking advantage of integrated services and the economies of scale
and scope.

What works well in one country may find cultural differences in
another country that do not necessarily achieve the same benefits.
It is wise to implement those features that produce productivity
gains in their own application and the PBSA are considered the
mostly likely forms to increase the productivity.

Having a well-organized and efficient maintenance regime
certainly improves productivity, but they are mainly dependent
upon the contractor’s processes and practices. The main influence
by the clients is to establish a framework for success by using
maintenance contracts that provide opportunities for efficiency
and productivity. This may require a learning process and re-
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engineering the practices to influence the proper results. The
biggest challenge is to create a healthy and competitive market for
the maintenance services so that innovation, efficiency and pro-
ductivity can be realized.
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1. Introduction, Background and Objectives

This research study originated from Sweden’s Productivity Com-
mittee and was performed by the Transportation and Highway
Engineering Department of Aalto University, in Helsinki, Finland.
The project manager for the project is Pekka Pakkala from Aalto
University and the steering was provided by Monika Selahn from
the Sweden’s Productivity Committee. The main purpose is to
derive international examples, practices, lessons learned and sig-
nificant findings that are related to the productivity of the infra-
structure (road building) contractors with the focus on procure-
ment methods. The findings are based upon an international study
that investigates both capital intensive projects as well as main-
tenance contracts.

This study is not aimed at productivity measurements or
statistics, but mainly at how productivity relates to project delivery
methods.

1.1 Introduction

Statistics collected and reported from Swedish governmental
authorities reveal that the productivity in the construction sector,
in general, has been weak, and lagging behind other sectors. Pro-
ductivity is a link to the economy of a country and is an important
measure to pursue and track.

The Productivity Committee was assigned the task to evaluate
how the Swedish Transport Administration (Trafikverket) procures
road infrastructure and how the agency fosters or promotes
productivity and innovation in the road sector. The main tool that
clients can influence productivity is through the public procure-
ment processes. Therefore, it was necessary to evaluate pro-
ductivity from a procurement perspective. The Committee ordered
this international study to further examine issues related to
productivity from a procurement viewpoint.
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1.2 Background

A preliminary survey revealed that some countries have been using
alternative procurement methods (compared to the traditional
model or Design-Bid-Build) to gain efficiencies, cost savings,
quicker delivery of projects, and value added benefits to society.
The Design-Build model and some of its advanced variants have
been endorsed through practical results, reports, studies and
benchmarking. It is important to examine if such practices might
be more profound to promoting productivity. Therefore, it was
decided to seek practices from progressive countries in order to
help stimulate productivity and be applied to the Swedish context.

Six countries were selected which include England, Finland,
Holland, Sweden, Ontario, Canada, and three states in the USA.
Virginia Department of Transportation, Maryland State Highway
Administration, and the Minnesota Department of Transportation
(by telephone interview) were selected from the USA. Many of
these countries are considered pro-active in the use of alternative
procurement methods for road applications and were selected as
good examples of different and broad approaches.

Productivity is generally reported in terms of productivity of
the entire construction sector and not only from the infrastructure
(road) contractors. The true productivity results are virtually
impossible to determine under the present scenarios.

Considering the time constraints and the funding, a quantitative
approach was not feasible. Instead the paper is based on more of a
qualitative approach through structured interviews and a thought-
ful analysis of the most significant aspects related to procurement
methods and productivity. The duration of this project is from
December 2010 through November 2011.

1.3 Methodology

The research methodology gathered resources through published
reports, technical papers, internet searches, and with experts in the
industry. Structured interviews with the respective road authorities
using a custom-made questionnaire were the main source of data
collection and the questionnaire is shown in Appendix B. The
interviews were conducted during January through June in 2011
and Appendix C shows a listing of the organizations interviewed.
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The author’s long-term experience, previous reports, and prac-
tical experience in procurement practices, especially in Design-
Build, provided additional insight by information contained in
Pakkala (2002) and Pakkala et al. (2007).

This study is a qualitative approach as opposed to a rigorous and
statistical approach as time and budget were a consideration.

1.4 Objectives

The objective of the study was to determine what factors can po-
tentially increase or decrease the productivity of road building
contractors through the public procurement processes and poten-
tially identify how productivity is influenced in these models. The
research objectives are summarized as follows:

e To identify the types of procurement practices used in other
countries
To identify practices used in other countries
To determine the benefits, challenges, and issues with alter-
native project delivery methods
To determine arguments used for differing models
To identify factors that influence to productivity and innovation
e To determine the lessons learned from other countries

The expected/predicted benefits were that the outcomes from the
study will be a catalyst for increasing the usage of procurement
methods that may provide an increase in productivity. Some of the
expected results include:

¢ Determining procurement methods that have better results
Identification of practices that promote innovation and pro-
ductivity
Determining factors that increase productivity and efficiency
Can there be any Key Performance Indicators (KPIs) relating to
productivity

e What are the challenges for implementation
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1.5 Procurement Methods

The main tool available for clients or owner agencies to influence
the productivity of contractors is through public procurement
processes. One cannot just simply demand productivity from the
contractors, but has the opportunity via the procurement process.
The delivery methods used for capital construction projects have
been mainly traditional methods that have typically evolved from
history. Architects, engineers, specialty contractors, and the
industry have adopted a segmented rather than an integrated ap-
proach with design and construction. This might be referred to the
specialization of professionals and organizations. Recently and
over several decades there has been a slow and deliberate paradigm
change that is seeking so-called “alternative methods” or inte-
gration of services for the infrastructure. One main theme is the
integration of design and construction.

In Sweden, the Swedish Transport Administration describes their
guidelines in a form of a “business model” and how they should func-
tion. The functions are divided in four areas:

1. Formal/legal procurement method — tool for effective compe-
tition

2. Contracting form — tool for effective division of responsibility

3. Form of compensation — tool for effective incentives

4. Collaboration (partnership) — tool for effective cooperation

Before the tendering phase, the organization is liable to decide on these
four areas and in the decision motivate their choice of business-model.

There are numerous forms and models for the procurement
practices and Appendix A includes a list of definitions. The typical
project delivery models used for road projects can be highlighted as
follow:

Design-Bid-Build (D-B-B)

Design-Build (DB)

Construction Management (CM At-Fee)

Construction Management (CM At-Risk)
Design-Build-Operate (DBO) or Design-Build-Operate-Main-
tain (DBOM)

¢ Design-Build-Finance-Operate (DBFO) or known as Design-
Build-Finance-Maintain (DBFM)
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¢ Build-Own-Operate (BOO), Build Operate Transfer (BOT)
and Build Own Operate Transfer (BOOT)

e Early Contractor Involvement (ECI) — a form of the Alliance
model

o Recently the “Alliance model”

Figure 1 shows the main project delivery models, and Figure 2
shows the progression and importance that the lower levels are
developed before the higher levels.

The Design-Bid-Build (DBB) or so-called traditional method
has a separation between the design phase and the construction
phase. The design phase is completed first and usually by a pro-
fessional design firm or by the in-house resources and experts of
the owner agency. Once the design documentation is completed,
the construction is tendered separately and in a linear process. The
contracts are typically “unit prices”, but some are using fixed price
or lump sum agreements. DBB projects typically require a sig-
nificant amount of administration and manual processes, and how
quality control is organized and managed. The quantities in the
unit priced contracts can sometimes be a source of negotiations
and tension, which may lead to additional compromises and pos-
sibly increases in costs.

The Design-Build (DB) model is defined as an agreement when
an organization agrees to complete the remaining portion of the
client’s design and to construct the project. This essentially means
that the design and construction are integrated and that the con-
tractor typically takes on more risks because there is both design
and construction work in a single contract. The contracts are typi-
cally fixed price or lump sum.

In some countries, the Construction Management — At Fee or
At Risk (CM@Fee & CM@Risk) is often referred to as “Con-
struction Manager General Contractor”. This is typically used when
the agency/client does not have sufficient management skills or
resources to manage and administer the project execution phase.
The owner agency is responsible for the design, bidding process,
and construction of a project. In the CM@Fee, the CM organiza-
tion takes on the responsibility for administration and manage-
ment, constructability issues, day-to-day activities, and assumes an
advisory role throughout the project. The CM organization has no
contractual obligation to the design and construction entities and
merely acts like a design consultant advisor. When using the Con-
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struction Management - At Risk (CM@Risk) approach, the
owner/client has one agreement with the Construction Manager,
who then interacts with the design consultant and subsequently
takes on the role of a general contractor. Generally, the CM@Risk
model assumes more risk because the contractor is at risk for the
project cost and schedule. Most road agencies have strong project
management skills and the CM model mainly provides additional
quality oversight. However, when an organization is downsized too
thin or does not have the sophistication required in project man-
agement, then this form of procurement might be a substitute.
Presently, this is being tested in a few countries and the model
offers an alternative approach (termed as Construction Manager
General Contractor), but the design and construction is still
separate.

Figure 1. Project Delivery Models

Innovative Project Delivery Methods

PRE-PLANN

ING

(ROW)

TRCQUISITION

O&M
|| (Operations &
d &

i | Mamtenance )

CONST

FINANCE [l RUCTION

DESIGN | s

i
b
i
0
0
i
b
i
b &
0
i
i
i
i
i
i

L

IN-HOUSE
Consultants &
PPP

CAPITAL
FPROJECTS

o 1 -——— H
D-B-B

-BUILD

DESIGN

(DBON)

(DBFO)

Design-Build Operate Mamtam

Design-Build Finance Operate

COMBINED

LONG-TERM
MAIN.
AGREEMENTS
(PSMC)

Source: Pekka Pakkala (Finnra).

181

Bilaga 6



Bilaga 6

SOU 2012:39

Figure 2. Progression of Project Delivery Steps
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The alternative variants of the DB model include DBOM, DBFO,
DBFM, Early Contractor Involvement (ECI) and the Alliance
model. The BOT and BOOT are similar to the DBOM and DBFO
model, but there is an official transfer of ownership, with potential
leasing and other options. The main goals of these are to produce
projects that have better or equivalent quality, longer life cycles,
bring savings to the client, transfer risks (to the organization best
able to manage risks), include integrated processes, and potentially
complete projects faster than traditional methods. Many of these
methods are recent practices and are on-going, so there has not
been any significant Value for Money (VIM) results to date. Some
of these more advanced models (DBFM & DBFO) require signi-
ficantly increased knowledge, understanding, wisdom, and their
application when going into unknown territory, especially if it is
the first time implementing the model.

The ECI and Alliance model are like an extreme Design-Build
model, where an alliance is formed early on to take advantage of
inputs/impacts during the project planning phase. It includes the design
and construction in one contract. Pakkala et al. (2007) and Koppinen
& Lahdenpera (2004) provide more details on the Alliance model.

There is a significant variation known as multi-parameter
bidding called A + B Bidding, but it is not a project delivery
method. It is actually a contractor selection method on how to
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determine the winning bid by using a time component to build the
project and costs per day. The “A” portion is the total cost bid by
the contractor for completion of project and the “B” portion is the
total number of days to complete the project. The “B” portion is
multiplied by the estimated cost per day (client supplied statistical
data), times the number of days that the contractor expects to
complete the project. The “A” and “B” component are added
together and contract is awarded to the lowest combination price.
There are also options like incentives and disincentives, which are
typically used in conjunction with the A + B bidding method.
Also, a few have used the option of “quality” in the form of war-
ranties. This method is more commonly used in the USA.

It is important to realize that one size does not fit all and that
each project delivery method has its advantages and challenges. A
wise client will understand and choose the right delivery mechanism for
the right project. This requires good benchmarking, knowing the
strengths and weaknesses, and the key drivers for the given project. All
models are capable of delivering a successful project and each
model should be used appropriately.

1.6 Productivity Issues

During the literature review, productivity can be defined in many
ways and not always interpreted in the same manner. Sometimes
productivity is broadly described in terms of efficiency, effective-
ness, performance, and even profit. In the manufacturing industry
productivity is fairly well recognized and is typically described as
the relation of output to all inputs. Increases in productivity are
generally favored and decreases are typically frowned upon.

Productivity Definition and Measurement

This leads to the issue of having a common definition of productivity
that 1s used consistently. A simple definition of productivity is defined
as the amount of output per unit of input, which could be labor,
equipment, or capital. Productivity in this study is defined as the
value of output divided by the value of all inputs. If value can be
added or increased into the numerator portion of the productivity
equation, then there should be productivity gains. Likewise, if the
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denominator portion can be reduced (more for less), then there are
productivity gains too. So the real challenge is how do we get more
value or less cost, so that productivity can increase, since most pro-
ject budgets are fixed?

Tangen (2005) describes productivity in several ways, such as:

faculty to produce

units of output per unit of input

actual output per expected resources used

total income per costs and profit

value added per input of production factors

as the ratio of what is produced to what is required to produce it

According to Huang et al. (2009) there can be three main levels of
productivity to consider. First is the task level, which is measured
by the contractors and is considered confidential or unattainable
because this is the contractor’s competitive advantage. The second
is the project level productivity, which potentially is a reasonable
measure that clients could benchmark, but requires significant admin-
istration and understanding to the consequences of productivity. The
third level is the industry level, where the productivity comparisons
are typically benchmarked across differing sectors. Timmer et al.
(2007) and Chapman et al. (2010) recommend consideration of a
multifactor approach and where deflators can be applied during
differing price levels, quality changes, and other indexing variables.

There are also indirect ways to influence productivity. The
normal research and development practices of contractors, if
available, have an effect on productivity. As an example, newer
modern equipment is much more flexible and multi-purpose as
opposed to older equipment, and can influence the productivity.
Some of the most dramatic inventions in history were reported by
the Building Futures Council (2006) highlighted as:

e Electricity and electric motors

e The internal combustion engine

e Petroleum & molecular-engineering processes

e Cluster of entertainment, communications, & information systems

This study is not aimed at productivity measurements or statistics,
but mainly how productivity relates to project delivery methods.
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Challenges

One challenge is that the infrastructure clients are not directly
measuring the productivity of the infrastructure contractors.
Productivity statistics are generally measured by other govern-
mental institutions and organizations, such as statistical author-
ities, and as an aggregate measure. Even then, the productivity is a
representation of all construction types and not merely of those for
the road infrastructure. In Sweden, the productivity is an aggregate
measure for companies constructing buildings and infrastructure
for energy as well as transport infrastructure.

Productivity measurements are usually measured at the same
time construction is put in place. Some roads are more durable and
have longer life cycles compared to others. As an example, if a
better quality road is desired, it may be more durable over time, but
may have lower productivity values. It is therefore difficult to
assess the productivity over time and especially when compared to
quality. This is an interesting and somewhat challenging aspect
when assessing productivity data.

A productivity comparison in the construction sector is typi-
cally compared with the manufacturing industry and other industries.
However, this is an unfair comparison. Road construction is normally
performed in outdoor environment, susceptible to all types of
weather related impacts, and not in ideal indoor environments as
with typical manufacturing. Also, according to Olander (2010)
maintenance is not included in the other sectors, but may be
included in the road sector. This is something to consider when
comparing results. This is where conflicts usually occur and where
it is virtually impossible to compare the total construction pro-
ductivity values, because there are no uniform measures that can be
used for systematic comparisons.

Some of the challenges when discussing productivity include:
are we measuring the right attributes; is the data accuracy high
enough; is the definition used and understood by all stakeholders;
is it a fair comparison when benchmarking one industry against
others; at what level do you measure productivity; is it possible to
determine productivity impacts using different procurement methods;
and are you able to determine what caused the increase or decrease of
true productivity.

If productivity is currently not measured by the clients, should they
begin measuring productivity? This can lead to many challenges for
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the clients and could be a significant amount of administration and
cost.

Productivity is certainly an issue that will continue to be dis-
cussed and debated. It should be as objective as possible in order to
allow comparisons.

1.7 Productivity via Procurement

The intent of this project is to investigate productivity from a pro-
curement perspective and is usually accomplished through the
public procurement process. If productivity gains are a priority,
then it is important to determine which procurement methods
increase the potential for productivity. Even if a certain model
might be potentially more advantageous, the productivity gains
may not always be automatic. It is important to understand what
practices are used and why? Do alternative practices provide better
performance, success, time savings, quality, or Valve for Money
(VIM) compared to traditional models? These are important issues
to obtain a comprehensive understanding of what models are
available and which ones produce better outcomes or benefits.

Factors that reduce productivity are also important to identify
so that clients are not directly contributing to any unproductive
consequences for the contractors. It is not the intent of this report
to concentrate on the productivity statistical measurements and
mechanisms, but it is important to understand that there are sig-
nificant challenges when measuring productivity.

Alternative project delivery methods are relatively new to the infra-
structure sector, especially for roads. Therefore, it is important to
understand the implication of using different project delivery methods
and what are the challenges for implementation.

1.8 Report Content

The structure of the report is organized as follows:

Chapter 1 Introduction, Background and Objectives
Chapter 2 Design-Build Model

Chapter 3 Results from Capital Investment Project interviews
Chapter 4 Results from Maintenance Interviews

Chapter 5 T-Rex Case Study Example
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Chapter 6  Significant Findings from Each Country
Chapter 7 Summary and Principle Conclusions
Chapter 8  Recommendations

Chapter 9 References

Annex A Definitions

Annex B Questionnaires

Annex C Organizations Interviewed
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2. Design-Build Model

This section discusses the details, research findings, benefits, challenges,
and important features in the Design-Build (DB) model, also called
Design & Construct. DB has been termed as an innovative or
alternative model compared to the traditional model of Design-
Bid-Build (DBB). All advanced variants of Design-Build namely
DBOM, DBFO, ECI and Alliance models, use the Design-Build
component. More information and aspects of the DB model are
provided hereafter.

The traditional model or DBB is widely understood and has
been the common method for centuries during the industrial
revolution. The Design-Build method has its roots to ancient times
according to Dorsey (1997) when it was used as the main pro-
curement method during the time of the pyramids and the “Master
Builder” concept. The design and construction were performed by
one organization and in an integrated fashion. The Design-Build
model is basically described as a procurement method, where the
contractor is responsible for completing the client’s remaining
design portion and constructing the project.

2.1 Studies & Observations

There have been numerous studies around the world addressing the
Design-Build model and its use. Probably the most comprehensive
study involved the comparison of DBB, DB and CM@Risk, and
was termed as the Construction Industry Institute study in CII
(1997). The results of this study clearly identified Design-Build as
the best performer based upon data from the research. Even though the
study was applicable to buildings and industrial projects, the Design-Build
component is the main feature that provides the overwhelming benefits.
Some of the key findings from the study are summarized in Box 1.
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Box 1. Main Results from CII Study

e Design & construction speed in DB is faster compared to
DBB & CM@Risk

e Design & construction cost growth in DB is lower than DBB
& CM@Risk

e Design & construction schedule growth is lowest in CM@Rusk,
but DB is lower than DBB

¢ Quality of DB is equivalent to CM@Risk and greater than
DBB

e Intensity of DB is greater than DBB & CM@Risk

A more recent study by Ellis et al. (2007) contains interesting
findings from road transportation projects at the Florida Depart-
ment of Transportation. The study benchmarked a total of 3130
road projects and the results clearly showed that the project delivery
method chosen does indeed affect the project performance. The study
compares alternative project delivery methods with the traditional
method (DBB). The alternative project delivery projects included
Design-Build, A + B bidding, lane rental, incentives and disincentives,
lump sum, warranties, and a few others not commonly used by the
participants in this productivity study. The main findings include:

¢ Design-Build projects had about 50% less cost growth compared to
traditional projects

e Lump sum projects have experienced the lowest average cost
growth

o Alternative contracting projects had four times lower total time
growth compared to traditional ones

e Alternative and traditional contracting have about the same con-
tractor performance

e Design-Build projects saved about 54 455 project days (from 68
projects)

e The comparison of award cost to the FDOT official estimate
were about 10% higher for alternative project delivery compared
to traditional projects

e A + B contracting produced the highest time savings for con-
struction

e Contractors achieved bonuses on 86% of the projects using
A + B with bonus contracting and 68% using bonuses alone
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The Federal Highway Administration in the USA also performed a
study termed the “Design-Build Effectiveness Study” in FHWA
(2006). The conclusions revealed similar findings and showed that
the Design-Build method typically does enhance time savings,
lower cost growth and less change orders.

Adetokundo and Anderson (2006) also mention that the project
delivery system selected greatly influences the efficiency and con-
stitutes a success factor. Also, by having a structured process, it
allows for greater insights for decision making.

Gransberg et al. (2010) also conclude that there is no optimum
or best project delivery model that is applicable to all trans-
portation modes.

Mostafavi and Karamouz (2010) also agree that there is no ideal
project delivery system and selecting a method involves criteria
that meet the client’s needs and requirements. As clients needs
vary, then the criteria should be flexible.

Ibbs et al. (2003) addresses productivity in terms of cost change
and schedule change. Discussion indicates that productivity levels
for both DBB and DB were very similar even though DB showed a
slight increase in productivity when the project schedule is reduced
(this is the main advantage of DB). Interestingly, the cost increased
when the level of productivity decreased. It was also mentioned
that cost savings are debatable when using DB.

The key issue is to determine the appropriate project delivery method for
any given project, and not all projects are applicable to only one
method.

Projects that have design development almost completely finished
probably should use the DBB method.

2.2 Benefits & Challenges

The benefits of the Design-Build model and main advantages are
summarized in the following:

e Time savings (accelerate projects)
e DPotential cost savings
e Lower cost growth
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o Fewer change orders

Co-location enhances the teamwork, productivity and project
interactions

More Alternative Technical Concepts (ATCs)

More innovative construction techniques (especially bridges)
More design freedom

More freedom and flexibility compared to traditional model
Integration of design and construction stimulates productivity
Functional requirements (performance requirements) go hand-

in-hand with the DB model

There are challenges to DB and some are listed as follows:

Client cultural change and internal resistance

Design-Build projects typically require significant client involvement

Implementation takes time when using alternative methods

Sometimes the designers have been treated unfairly (like low-

bid)

o The tendering cost can be significant (consider using stipends to
offset expenses)

e Sometimes contractors have difficulty pricing the risks

¢ Ability to accept alternative proposals and ATCs

¢ Quality control decision made by the contractor can be challenging
and difficult

e Large DB projects are more suitable for large construction
companies as they reduce competition

e Lack of real teamwork, partnering, creative thinking and sharing

rewards

Some other issues when using DB are as follows:

e Performance and technical requirements are sometimes con-
flicting

o Keeping the design development to a minimum to stimulate
contractor’s innovations (typically this means design is about
30% maximum)

¢ Allowing enough time for thorough examination for proposal
preparation

o Specify the design review times required by owners/clients

e Having enough competitors to take advantage of DB

¢ Risks should be clearly identified and allocated appropriately
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e DB has been used as a viable method to enhance project out-
comes, but is not a solution for all projects
e Takes time to become savvy in all aspects of DB

Figure 3 shows the main benefit of the Design-Build model which
is time because the design and construction can be done sim-
ultaneously versus a consecutive approach.

Figure 3. Design-Build Fast Tracking

Traditional
Approach (Request for Proposal)

Construction

Complete Site Design
Complete Bridge & Structure Design
Fast Track Complete All Utility Design
D-B
Approach

Site & Fill
| Bridges & Structures |
[Utilities|
Construction |

Source: Pekka Pakkala & Finnra.

2.3 Characteristics or Factors when Selecting DB
Projects

It is important to identify potential projects that might be suitable
for the Design-Build model. Not all projects are suitable for
Design-Build and it is important to understand what characteristics

or factors might steer the project to be considered for Design-
Build.
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Other studies

A successful framework for the Design-Build model requires above
all, a cultural change in both the client and contracting industry.
This also includes the participation of the design community,
which should understand how to solve challenges, yet retain their
previous expectations as a quality proponent for the clients, even
though their contract is with the contractor.

Songer and Molenaar (1997) investigated the characteristics of
successful public sector Design-Build projects and revealed six
important factors:

Projects were on budget

Projects were on time

Project met the specifications

Project met the users expectations

There was a high quality of workmanship
Minimized client aggravation

Molenaar and Songer (1998) provide insights into significant char-
acteristics of a projects to be considered as a successful framework
for Design-Build. These findings include:

Clear scope definition

The schedule duration or completion date

High confidence in budget definition

Applicable to complex projects

Having sufficient owner/client experience and staffing resources

Adequate time to prepare proposals and work better with per-

formance requirements

e Using a combination of quality and price for contractor selec-
tion criteria

e Having prequalification for Design-Builders

Gordon (1994) looked at project drivers, owner drivers, market drivers,
contracting issues and risks. The main project drivers include time
constraints, flexibility needs, preconstruction services, design
interaction and financial constraints. The owner drivers evaluated
construction sophistication, current capabilities, risk aversion, method
restrictions, and external factors. These are included in a flowchart
scheme that will guide the owner selecting the correct method.
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Touran et al. (2009) provides guidelines for transit professionals
as a practical tool to help transit agencies selecting the most
appropriate project delivery method. The tool includes a three tier
process for the selection of project delivery methods and the guide-
lines can be applied to the road sector. The three tiers include an
analytical, a weighted matrix and an optimal risk-based approach.

2.4 Lessons Learned in Design-Build

When considering Design-Build it is important to consider lessons
learned from other colleagues, publication resources and inter-
national practices. It is wise to study the practices and challenges
from others because Design-Build is not a traditional way of doing
business. Some lessons learned from Design-Build are presented in
Box 2.

Box 2. Design-Build Lessons Learned

e Selection of project delivery method does matter

e Development of a systematic process to determine project
delivery selection

e Not all projects are suitable for DB

e Changing the internal culture and practices

It takes time to change the culture and implement Design-

Build successfully

DB is appropriate for time critical and complex projects

DB usually provides savings, but not always

Use functional requirements as much as possible

Develop a successful approval process for ATCs

Use incentives and disincentives appropriately

Keep Design-Builder’s equipment and employees working

throughout the project (fast tracking)

e Co-location of client, contractor & designer on large DB pro-
jects. Co-location often improves the teamwork. The client
should be actively involved throughout project duration.

¢ Good project management from client and contractor

o DPartnering is an important feature when co-located
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3. Results from Capital Investment Project
Interviews

Selecting the appropriate project delivery method can be a complex
decision making process and it should be made as early as possible
in the planning and design stages. The results in this section are
mainly from the interviews with the road clients and the influence
between procurement practices on productivity. Other published
resources are included to enhance the discussion. Capital invest-
ments are those projects that consume a great deal of capital or
money and it represents the building of new roads, bridges, tunnels
and significant rehabilitation or road widening.

3.1 How Infrastructure Clients Affect Productivity

The infrastructure clients can affect the productivity of contractors
mainly through the procurement processes. Indirectly, the clients
can also communicate their wishes to improve contractor’s pro-
ductivity through close communications, sharing of ideas, and some
loose forms of client-contractor activities or associations.

Outsourcing or competition is the main avenue to increase pro-
ductivity. In most cases the works or construction has been introduced
into competition for a long time, and maintenance is the new
competitive market. The issue then becomes, what forms of pro-
curement potentially enhance the productivity of contractors.

One of the challenges is to have a fully functional competitive
market for alternative project delivery methods, which may not
exist in all the Nordic countries. The experience in the Nordic
countries is that there is limited competition when using alternative
project delivery methods.

3.2 Factors that Potentially Influence Productivity

One question in the survey was to determine the “factors” that
influence the productivity of the contractors. Based upon the
literature review there were several reports that listed several factors
that lead to productivity gains. Chapman et al. (2010) describe the usage
of life-cycle processes, technology/innovation utilization, highly
skilled workforce, offsite prefabrication and modularization, and
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the Building Information Model (BIM) as factors that influence
productivity. Also, CII (2008) states that newly developed con-
struction equipment (intelligent machinery), automation and inte-
gration of project information systems, prefabrication and modular
components, and interoperability via the BIM could all influence to
improved productivity.

General Factors that Potentially Influence Productivity

Box 3 summarizes the results from the interviews that describe the
general factors that possibly improve productivity. These aspects
have the potential to increase productivity, efficiency and even inno-
vation.

Box 3. General Factors that Potentially Influence Productivity

Open and healthy competition

Incentives and disincentives in contracts

Use of performance-based requirements

Prefabricated and off-site production (self-propelled bridge
transport)

Innovative or Alternative Technical Concepts (ATCs)

Time based criteria; like lane rental and A + B Bidding
Building Information Model (BIM): not fully developed
Intelligent machinery

More freedom and flexibility for the contractors

Risk balancing

More in-house work performed by main contractor
Dynamic Traffic Management (DTM) during construction
Warranties

Partnering and teamwork — collaborative process — indirectly
Bundling of projects

Project management

Standardization broadly applied
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Healthy Competition

Open and healthy competition is very important, especially if alter-
native and innovative practices are desired. Where there is a healthy
and competitive market for the services, there is more potential to
increase the productivity and efficiency. In some countries the
competition in Design-Build contracts is not optimum.

Incentives and Disincentives

Some infrastructure clients are using incentives and disincentives in
the contracts and these have often led to productivity gains because
there was a motivation and reward mechanism in place. Reward
mechanisms have been mainly time-based criteria, where a comple-
tion date must be adhered or travel during peak periods must be
avoided (lesser working days or evening work). Several reported
success stories have been reported especially when integrated with
time-based aspects.

Performance/ Functional Requirements

The use of performance-based or functional requirements was
agreed by all to increase the productivity of contractors. Functional
requirements can provide flexibility, freedom to use alternative
materials or methodology, and it enables contractors to be more
savvy and innovative. FHWA (2002) shows the relationship of per-
formance specification toward more innovative type practices
shown in Figure 4. The “x” denotes the client’s main responsibility
in referring to the type of specifications required. The figure shows
that performance specifications are highly related to the application
in Design-Build methods and its variants. Development of func-
tional requirements is more of a long-term process and it takes
time to create measures that produce the correct behavior for the
contractors. It is also known that there are many proven standards
and long-term research efforts in the background of functional
requirements and should not be considered as cure or a solution. It
requires a robust and proven approach before performance require-

ments can be applied broadly.
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Figure 4. Performance Specification versus Project Delivery Method
MODEL CUSTOMER PERFORMANCE CONSTRUCTION MATERIAL RAW MATERIAL
FOCUS OR ROAD SPECS BEHAVIOR SPECS SPECS
USER
DEB &CM —_— — —n X X
De i X X Contractor Contractor
DBOM » X Contractor Contractor Contractor
DEFO (PPP) X X Contractor Contractor Contractor
Alliance X X Contractor Contractor Contractor

Source: FHWA (2002).

Prefabrication and SPBT

Prefabricated bridges, off-site bridge production, and Self-Pro-
pelled Bridge Transport (SPBT) are used in some countries but rarely in
the Nordic countries. The main issue is to reduce congestion and traffic
reductions, when constructing or replacing bridges or structures. This
is an innovative solution without significantly impeding or dis-
rupting passenger or freight traffic. Prefabrication techniques have
vastly improved since earlier years and are gaining acceptance.
However, these new and innovative techniques may not be utilized
due to untested/unknown results and they require a new way of
thinking from the bridge engineering departments. It is especially
true in the Nordic countries, where this has not widely gained
acceptance.

Approving ATCs

Alternative Technical Concepts (ATCs) have been used success-
fully in some countries, but the difficulty arises when the evalua-
tion of these technical concepts is included during the tendering
phase. When ATCs are accepted, the contractors have often pro-
vided the client with increased productivity, savings, and innova-
tions (usually go hand-in-hand). ATCs can be used by any pro-
curement method, provided that they are accepted and approved by
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the client. It is difficult to conclude why they are not used more
often, but comments from the interviews indicate it may be due to
the lack of time constraints or expertise approving these ATCs.
The inclusion of ATCs has been more of an exception than the
normal processes. ATCs that present untested or unfamiliar techniques
to the clients may be casually rejected due to the unknown risks and
potential consequences for negative results. One example is the use of
bridge advancements seen in some countries, where bridges are
built near the site and placed in position within a few days.

ATCs are a significant challenge and it appears that the clients
have to take the risks and be courageous to test these innovations.
How can the client become more willing to accept the risks of
ATCs? This may require further study and research. This is a key
challenge since ATCs are examples of innovations and productivity
gains. One possible solution is to test these innovations via pilot
projects and possibly applied to non-critical locations.

Time-Based Criteria

Time-based criteria such as, A + B bidding and lane rental, have an
influence on productivity, because there is a sense of urgency to
use lean construction principles and make the methods more
efficient. A + B bidding in the USA has been used quite success-
fully and there have been some lane rental projects. Finland has
used A + B bidding with incentives and disincentives with both
good and unfavorable results.

BIM

The Building Information Model (BIM) is gathering momentum
for infrastructure applications in many countries and was agreed to
increase productivity. BIM is expected to decrease the amount of
errors and omissions to a point where productivity gains can be
achieved. Land mass calculations, visualization of the end product
for the key stakeholders, automated calculation of cost, and other
parameters can be used from the BIM. When the BIM is fully
operational it can be used directly into the production processes of
the contractors or supply chain.
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Intelligent Machinery

Intelligent machinery allows performing repeatable operations and
has been applied to graders, pile drivers, excavators and bulldozers.
Not only is the equipment getting savvier and highly inter-
changeable, but the quality control data from the outcomes can be
automatically generated through Information and Communica-
tions Technology (ICT) systems. In addition to productivity gains,
the quality of the end results has been quoted as better than that
with traditional equipment. In general, the equipment has sig-
nificantly improved and is more functional compared to traditional
ones.

Flexibility and Freedom

Allowing the contractors more freedom and flexibility when per-
forming the work can lead to productivity gains. There are numerous
rules, regulations, and restrictions that are placed upon the contractor
and there needs to be more freedom and flexibility. This can be applied
generally throughout the project and can be challenging to release
perceived control issues.

Risks

Risks play a significant role in most capltal projects. It is wise to
know what factors cause risks to increase or decrease, as
contractors will bid them in the contract. There is a tendency to
reduce the risks for the contractors in order to achieve lower
prices, but there is a proper balance or tradeoff. Balancing the risks
usually comes from experience. When using alternative contracting
methods, the risks are often transferred to the contractor, but
there are some risks like geotechnical risks that should be shared or
use a sliding scale risk for those difficult and challenging areas. A
sliding scale risks may usually include a maximum risk that con-
tractors will be responsible.
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Self-Performed Work

One interesting factor noted from a few countries suggested that a
main portion of the work was self-performed or used by the con-
tractors owned subsidiaries which increased the integration and
production. This is a very unusual finding because many contractors in
most countries have divested their internal operations (downsized their
organizations) and have relied on project management in the supply
chain. Generally, when there is an ownership interest there is
generally more control, which may lead to better results.

Dynamic Traffic Management (DFM)

The use of Dynamic Traffic Management (DFM) where there are
significant traffic volumes in and around construction work zone
areas have encountered better results and increased the pro-
ductivity. The contractors can use larger than planned work areas
to maximize efficiency. The area allowable for construction not
only can influence productivity gains by the contractor, but can
significantly affect worker safety.

Miscellaneous Factors

Other factors like warranties, partnering, bundling of projects or
individual activities, the project manager’s competence, and stan-
dardization broadly applied, will most likely have a positive influence
on productivity. Almost all interviewees stated that these influence
productivity, but are difficult to evaluate quantitatively.

Factors in Procurement that Potentially Influence Productivity

The factors in general that potentially influence productivity were
previously described and most of these can be included in the
procurement practices. According to the results from Ellis et al.
(2007) and from practical experiences, it does matter which project
delivery method is chosen and which ones influence productivity.
Adetokundo and Anderson (2006) also state that the project
delivery system selected greatly influences the efficiency and success of
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a project. They also mention that having a structured process allows for
greater insights for decision making.

The results from the interviews are subsequently listed and provide
insights to those methods that potentially influence productivity. Box 5
shows those factors that potentially influence productivity.

Box 4. Factors in Procurement that Potentially Influence
Productivity

Healthy competition

Design-Build model and potentially its variants

Early Contractor Involvement (ECI)

Incentives and disincentives

Performance/functional requirements

Innovative or Alternative Technical Concepts (ATCs)
Warranties

Time based criteria like Lane Rental, A +B Bidding and
Dynamic Traffic Management (DTM) during construction
Prefabricated or off site fabrication (Self-Propelled Bridge
Transport)

Building Information Model (BIM): not fully developed
Value engineering (both design and contractor inputs)
Bundling of projects

Partnering - indirectly

Stipulation of in-house work performed by main contractor
(e.g. 40% minimum)

e Standardization broadly applied

Design-Build Model and its Variants

It was unanimous that all interviewees stated that Design-Build has
the potential to improve productivity and provide better per-
formance. The integration of design and construction provides the
framework for potential innovations, efficiencies and time savings.
When implemented correctly, Design-Build permits problem
resolution, integration of many services and creativity. However, there
are certain characteristics that need to be implemented and some pre-
requisites were mentioned in Section 2.

202



SOU 2012:39

It was interesting to observe that only England and Holland
have used the Alliance or ECI model. The findings vary and the
overriding experiences are that cooperation, partnering, teamwork
and problem resolution functions extremely well. It is uncertain at
this time if Value for Money (VIM) was achieved as the model is
quite new. A significant challenge when attempting to use the
Alliance model would be limited competition.

There have also been some Design-Build projects that have
performed poorly and any project delivery model can be abused or
have some unsuccessful outcomes. On the other hand, there have
been so many numerous examples of good outcomes and successful
projects that override the subjective evidence, in favor of Design-Build.

It is believed that the teamwork between the client, designer and
contractor (when used successfully), and the integration of design
and construction potentially drives productivity. This may not be
conclusive, but inference and responses during the interviews
indicate that this is the main difference between DB and traditional
methods. However, there are certain characteristics that need to be
implemented and some pre-requisites were mentioned in Section 2.

Other Factors

Other factors like incentives and disincentives, more performance
requirements, allowing for contractor innovations and ATCs,
warranties, time-based criteria by minimizing delays and disruptions,
bundling of projects or individual activities, partnering, standard-
ization broadly applied, the project manager’s role, and the poten-
tial of the BIM will most likely contribute to the positive influence
on productivity. These were already discussed and highlighted in
Section 3.2.

Value Engineering

Value engineering can be defined as a systematic process to
improve upon the value or products and services by thoroughly
evaluating other functions or possibilities, and is related to the
cost. Value can be increased by improving the products or services
or by reducing cost. Value engineering was noted to affect pro-
ductivity, especially when both design and constructability are
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included in the early planning phases. Value engineering is extensively
used in the USA.

The Alliance model is the main procurement model that incorporates
value engineering attributes because the value engineering attributes are
included in the model and performed by the Alliance team. A study
by Koppinen and Lahdenpera (2004) describes features of the
Alliance model in more detail. Unfortunately, the Alliance model
has not been tested significantly and results are not known (too
early to evaluate) from the countries in this study. It has been com-
mented that cooperation and teamwork make the model work well,
but there are no objective results on costs, quality, construction
speed and overall better value. Reported results from Australia and
New Zealand using the Alliance model have shown significant
reduction in the overall project time, better environmental value,
and superior teamwork and partnering. A significant challenge
when attempting to use the Alliance model would be the limited
amount of competition, especially in the Nordic countries.

The main challenge or difficulty is measuring the quantitative
influence of each aspect towards productivity. This was not pos-
sible in this study and requires further study.

Factors in General that Potentially Decrease Productivity

There are also factors that contributed to lowering the productivity
and may be attributed to several causes. A list of factors that po-
tentially decrease productivity is presented in Box 4. Each is
elaborated upon.
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Box 5. Factors in General that Potentially Decrease
Productivity

Constraints in working times

Too many method-based requirements

Traditional cultural between client & industry

Lack of approval by client to ATCs

Not maximizing the usage of labor and equipment

The quality of design was decreasing (increasing amount of

errors and omissions)

e Yearly budgeting system that requires spending at a net zero
yearly balance

e Project approval cycles are not optimum

e Additional environmental or administration burden, or other
requirements

o Skilled worker shortages

Constraints in Working Times

Some countries have constraints in working periods, especially
where projects are located in large habited areas and bigger cities.
Even weekend work is sometimes not allowed, which can results in
an inefficient usage of working equipment that reduces pro-
ductivity.

Method-Based Requirements

Just as functional requirements increase the potential of pro-
ductivity gains, the significant amount of method-based require-
ments reduces the flexibility and freedom of the contractors to
obtain productivity gains. Korteweg (2002) explains the need for
more functional requirements when using alternative project delivery
methods. Some of these countries continue to have method-based
requirements that were created a long time ago and sometimes cannot
even determine why these were used. It is difficult to remove
method-based requirements as it requires due diligence. Sometimes
it is just difficult to find good functional requirements.
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Traditional Culture

A “stove-piped” or traditional culture exists in many client organizations
with a long standing of ways and means to accomplish road building.
Typically, the client has absorbed most of the risks in infrastructure
projects and the contractors have been risk adverse. A long history
of doing things a certain way requires change management. It is a
significant challenge, as people are individuals and individuals do
not desire change, but desire conformity, comfort and security.
This also applies to the contractors, but is more noticeable in the
client organizations. Many contractors are also not willing to take
risks unless rewards are substantial.

Difficulty Approving ATCs

Just as ATCs have the potential to stimulate productivity, the lack
of expertise in approving ATCs by the client organization’s staff is
potentially reducing the productivity. The client may not be able to
quickly approved ATCs during the tendering process and may reject
them due to inexperience or simply not knowing the consequences.
Despite the use of alternative or innovative practices in other countries
external to this study, it has been difficult for clients to accept
these ATCs. Perhaps when a system of balanced risks between the
client and contractor is created, then there is potential to take
advantage of these newer concepts.

Not Maximizing Resources

Only in Sweden were there comments of not maximizing the use
of labor and equipment during the construction period. There is a
perception that the labor and equipment may be used 4 days a week
and not utilized to its maximum potential. This may be due to
labor rules or worker flexibility, but it may cause a negative effect
on productivity.

Design Degradation

In all countries there is a perception of degrading design quality.
The cause of this was uncertain, but all countries in the study have
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reported more errors and omissions as well as simply poorer design
quality as in the past. This may require a further study to determine
the cause, but it was a surprising outcome.

Financial Considerations

Most countries require a net zero yearly balance budget for all
projects. In other words, actual spending must match the cal-
culated/estimated yearly expected costs required by the govern-
ment finance agencies. Project overruns or savings are not desired
by the financial governmental institutions and require close scrutiny and
monitoring of the spending accounts. Sometimes these conflicts may
cause project delays and have a negative impact on productivity.

Projects Approval Cycles

Some project budgets in the Nordic countries are not approved
until December (year ending) by the political decision makers. A
typical result in construction tenders being awarded in the fall or
winter of the following year, when very little physical work can be
done. It would be more efficient and productive to have the design
available during the winter periods and construction starting as
soon as possible in the springtime. So project approvals can be
affected by governmental requirements.

Bureaucracy

The additional administrative burden along with increasing environ-
mental requirements may decrease productivity. These may not have a
significant impact on the overall outcome, but the client should
demand compliance with procedures and processes only for those
administrative issues that are relatively important. On the other
hand, sometimes environmental requirements may also trigger
innovations and ATCs.
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Skilled Worker Shortages

More recently, some countries have been experiencing shortages in
skilled labor as the technology gets more sophisticated. Equipment
and systems are technically challenging and there were comments
of not having enough skilled workers. This could potentially limit
the use of equipment and systems, and cause a downturn in pro-
ductivity.

3.3 Discussion and Observations

The experiences from the Design-Build projects show mixed
results, some have performed well and some not so well. Some of
the poor performing DB projects might be explained by a lack of
experience with DB, not having enough resources for the client and
contractor (phasing of projects), not treating the design entity
fairly, lack of performance/functional requirements, lack of crea-
tivity with local designers, and not considering risks in the project.
On the other hand, there have been numerous examples of good
outcomes and successful projects. The Design-Build (DB) method
was considered having the most positive effect on productivity due
to the integration of design and construction.

Ibbs et al. (2003) address productivity in terms of cost change
and schedule change. Discussion indicates that productivity levels
for both DBB and DB were very similar even though DB showed a
slight increase in productivity when the project schedule is reduced
(main advantage of DB). It was interesting to note, as cost increased,
the level of productivity decreased. It was also mentioned that cost
savings are debatable when using DB. These results come from
building and industrial applications and it would be interesting to
complete a systematic study for the road contractors.

In most cases DB has provided savings, but not always. It
depends upon the different motivators for the project and what
constraints might be applicable. Most countries have experienced
savings when using the DB method.

Surprisingly, the Alliance or ECI models have been used only in
England and Holland and is used in a limited amount as the model
is quite new. There needs to be a systematic appraisal in order to
properly allow comparisons with other models. The teamwork and
cooperation were outstanding and the participants engaged in the
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project are very satisfied. Some experiences were that some person-
nel felt disappointed by returning to traditional practices. The
Value for Money (VIM) has not been evaluated or compared with
other models.

A long term procurement strategy or plan should be introduced
by the client organization in order to drive the process and com-
municate the long term needs, so contractors are able to react
accordingly. This would assist meeting the challenges previously
described and knowing that it takes time to change the traditional
practices. Announcing a procurement strategy is a common prac-
tice In many countries.

There have been some examples of innovations in DB projects
and they have been in line with using alternative materials and by
adopting working methods that have increased productivity and
reduced cost. Some examples of innovations from these countries
are as follows:

o Better traffic management during construction periods

e Noise wall alternatives

¢ Standardizing bridge sections for increased efficiency and possible
prefabrication

e Temporary bridge structures — made of structural plastics

Cost certainty was mentioned by some clients and the importance
of collecting the cost data and unit prices. It is important for the
client to determine what costs affect which elements or categories
and what influences prices. Despite collecting the cost data, the
market prices, contractor behavior and other factors could influ-
ence the knowledge of cost certainty. It may be inconclusive to
have cost certainty, but collecting the cost data is important.

Figure 5 shows the comparison of project delivery methods
used according to the quantity of projects. The figure represents
the average of all countries together. On average about 64% of the
countries use DBB. When considering the project cost, Figure 6
shows an average of 51% using DBB while 49% utilize the DB
model. The results indicate that the traditional model is used more
often and usually for small and medium sized projects. The Design-
Build model seems to be applicable to medium and larger projects, while
the DBFO is used for large and mega-projects.
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Figure 5. Projects Models Used by Quantity

Project Delivery Methods
By Quantity
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Figure 6. Projects Models Used by Costs

Project Delivery Methods By
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Table 1 shows the project delivery methods used in each country
by quantity and project costs. The DBOM, DBFO and Alliance
models are represented by the number of projects using these
methods. Both England and Holland do not use the DBB method,
unless there are extenuating circumstances. England has the highest
use of the Alliance or ECI model and accounts for 73% of their project
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selection. In Finland, the progression favors the DB method as the main
choice while most other countries are using DBB. Sweden has used
the DBOM model on two projects in 2010 and 2011, each with a
responsibility for 20 years by the contractor. Another DBOM
project was completed earlier and had successful results. Com-
ments from the interview reported at least a 10% savings.

Table 1. Country Comparison of DBB Versus DB
DBB Projects DB Projects DBOM DBFO ECI or
Projects  Projects  Alliance
By By By By By By By
Quantity Cost Quantity Cost Quantity  Quantity  Quantity
England 0% 0% 100 % 100% 0 2 22
Finland 35 % 24 % 65 % 76 % 0 1 0
Holland 2% <1% 98% 100 % 0 5 1
Ontario,
Canada 98 % 95 % 2% 5% 0 1 0
Sweden 82 % 62 % 18 % 37 % 3 0 0
MdSHA 96 % 13% 4% 27 % 1 0 0
MnDOT 99 % 80 % 1% 20 % 1 0 0
vDOT 98 % 5% 2% 25 % 0 1 0
Average 64 % 1% 36 % 49 %

Note: Data is collected from the last 5-6 years.

Table 2 shows a summary of the project delivery methods used by
each country. Most countries have tested the DB model and some
have used the advanced Design-Build variants. DBFO and privately
financed projects have captured attention mainly due to the lack of
public resources. However, the financial crisis will have an effect
on privately financed projects.
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Every project has a different set of requirements, objectives, challenges,
and the owner should carefully consider these requirements in the
context of their own culture, environmental issues, and technical
characteristics to decide which project delivery method provides
the best opportunity for success.

It is possible to foster productivity in any procurement method by
including those factors and concepts mentioned or accrued elsewhere.
It is also possible to obtain productivity gains, by measures not
included in this report. The main benefit of the Design-Build model is
the potential to foster innovation, reduce project duration, and address
customer oriented solutions (especially disruptions) by integrating
the design and construction phases.

Productivity on the other hand is mainly driven by the
contractors’ processes, methodology, ingenuity, project manage-
ment skills, innovation, and lean construction practices (reducing
waste in all project phases). The main influence by the client is to
use the best procurement method for the project and allow enough
freedom for the contractors without corrupting the objectives of
the customers. There is no guarantee for success, but the clients
should provide the best opportunity or framework for success.

3.4 Characteristics or Factors when Selecting DB
Projects

Another topic in the structured interviews was to describe some
pre-requisites, characteristics or factors when selecting Design-
Build. Many factors or characteristics were already described in
Section 2.3. This can be valuable information for those who are not
experienced in what makes a good Design-Build project or who use
Design-Build for the first time. It is interesting that many have a
set of issues or perceived pre-requisites, but did not have a com-
prehensive guidebook or framework for successful Design-Build
projects, or what characteristics promote a good framework. Box 6
shows the characteristics collected from this study.
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Box 6. Characteristics or Factors when Selecting DB Projects

Do not exclude projects

Less design development — strive for about 30% or less
Budget is fixed and approved

Schedule driven or urgent completion dates
Suitable for complex projects

Suitable for innovation

Amount of in-house staffing resources
Environmental permitting is approved
Complex utility relocations

Too many constraints

Some politically driven

3.5 Potential Indicators

A single measure of productivity or index is extremely difficult or
not measurable for the infrastructure contractors and therefore not
reported. Labor and construction productivity results are typically
used and are for the entire construction industry and a fair com-
parison is not practical.

Project interviewees were asked if there are any indicators that
might represent some relationship to productivity. It was very
difficult to objectively correlate any indicators of productivity, but
cost (€/km) was the most common recommendation. Only a selected
number of clients in the study collect the unit prices, which is more
common in Anglo-Saxon countries. The unit prices collected were not
used for productivity requirements, but merely to assist in the cost
estimation of future projects. It is also very difficult to compare
the costs that are not homogenous and to compare prices of urban
areas versus rural areas. Since all clients in this study do not mea-
sure productivity, it is difficult to recommend any objective
indicators.

However, it is possible to have qualitative productivity indi-
cators or Key Performance Indicators (KPIs) that resemble some
form of productivity, even though they may not be measured
objectively. Some of these KPIs stated by some clients are included
in Box 7.
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Box 7. Potential KPIs in Capital Projects

Project cost (on budget)

Schedule (on time)

Quality (subjectively)

Number of change orders submitted by contractors
Customer satisfaction during construction (subjectively)
Safety (both to workers and road users)

3.6 Other Findings

There were other findings not specifically related to procurement
or productivity measures. Some are general in nature and others are
indirect, but do have an effect or some correlation with pro-
ductivity. Findings from the interviews are highlighted in Box 8.

Box 8. Other Findings

Lack of systematic evaluation in procurement methods
Lean construction practices (at the discretion and control of
contractors)

e Collaboration, communication and teamwork
Head-to-head competition of contractors (even internation-
ally)

e Contractor working methods (difficult to determine in prac-
tice)
Contractor working area
Co-location of parties in Design-Build
Lack of trust and openness between client and contractors

Lack of Systematic Evaluation

The main finding shows a lack of systematic benchmarking between the
objective results used from different project delivery methods. Many
comparisons were more of a subjective nature and not based upon
quantitative measures. There was a significant consensus that prices
were lower for Design-Build projects, but lacked real comparisons.
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Most agree that DB produces shorter project duration, but should
be calculated and reported. This is one lesson to be learned and that
a quantitative evaluation should be performed for each project and
used for comparisons.

Lean Construction Practices

Lean construction principles and practices do increase the pro-
ductivity along with the type of working methodology/practices of
contractors. These factors are mainly determined by the con-
tractors and are difficult for clients to demand. It would behoove
clients to use those factors in the contracts that provide a frame-
work for success and drive the correct behavior.

Other Findings

Head to head competition is very important to take advantage of
outsourcing. Even international competition is beneficial even
though there are some concerns when international players are
involved. In some countries, there is not a healthy competition
between contracts in Design-Build.

It is the contractor’s working methods, practices and ability to
reduce waste throughout the project that provides benefits and
productivity gains. This was agreed by the contractor interviews
and they desire more freedom so that they can maximize the use of
labor, equipment and resources.

If a contractor has a larger operational working area, the pro-
ductivity of work can be improved, especially when working areas
are close to congested roads.

When the designer, contractor and client are co-located (all
working together at the same site/location) there is much more
potential for productivity gains because decisions are made quicker
and without a significant administrative burden. This goes hand in hand
with collaboration, communication and teamwork philosophy.

When there is a lack of trust and openness between the client
and contractors, the productivity may be affected negatively. This
behavior can potentially cause a backward movement towards
profit seeking, increased claims, and lack of cooperation, which are
all undesirable.
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3.7

Lessons Learned

There were many inputs and comments during the face-to-face
interviews that can be considered as lessons learned. A collection of
the lessons learned are presented in Box 9. Some of these were
discussed in earlier sections, while others are from experiences and
practical concerns. This is not an exhaustive list, but provides a
broad perspective.

Box 9. Lessons Learned from Capital Projects

Productivity is difficult to measure

Pick the right project with the right procurement method
Develop a systematic evaluation of all delivery methods
There are many good examples of successful DB projects and
its variants

It is a challenge to change the internal culture and practices

It takes time to change and to implement alternative
methods

The Alliance Model has good potential, but lacks proof of
ViM

The good practices in DB and its variants can be also applied
and added into the traditional model - DBB

Cultural differences affect acceptance and implementation
Requires training throughout the organization

Lump sum contracts may provide benefits

Some innovations are driven by the contractors

Lean construction thinking should be applied by the con-
tractors

Consider collecting cost data and unit prices

Providing flexibility and freedom to the contractor
Alternative practices are more applicable for time based
issues and innovation potential

Client should be an active participant in alternative models
Consider using upset prices

Contractors desire more performance requirements, long-
term contracts, incentives and disincentives, more client
investigations before tender, better communications before
tender, and approval of innovations (ATCs)

Formal or informal partnering is important
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e Encourage development of the Building Information Model
(BIM)

e Use factors that drive the correct behavior

e Contractor selection should not be low bid

Probably the biggest lesson learned is that the project delivery
method used should be grounded on good business decisions,
client goals, and specific projects characteristics.
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4, Results from Maintenance Interviews

Again a structured questionnaire was used as data collection method for
the interviews. The interviews included client organizations, con-
tractors, and experts involved in maintenance projects. Maintenance
projects significantly differ from capital type projects, and the pro-
ductivity of maintenance work is not measured by any country in
this study. A productivity measure is therefore not available and it
is virtually impossible to measure productivity for maintenance. It
may be possible to measure the performance of maintenance con-
tractors, but lacks measurements related to productivity. The main
focus is to determine those factors that potentially influence pro-
ductivity used in maintenance contracts.

Selecting the appropriate contracting model for maintenance is
not as complex as compared with capital projects. The results in
this section are mainly from the actual interviews with the road clients
and how the procurement practices relate to productivity and what
factors potentially influence the productivity of maintenance services.

4.1 Background Information on Maintenance
Contracting

Maintenance is defined as the act of fixing or replacing things as
opposed to constructing or building things. Most countries in this
study are now using or have used some form of Performance Based
Maintenance Contracts (PBMC), also called Performance Based
Service Agreements (PBSA). The definition of PBMC or PBSA
(using PBSA from this point forward) is defined as a maintenance
concept where a private service provider is responsible for the
maintenance and management of assets to a predefined set of con-
ditions or service levels. Performance specifications have thought
to provide flexibility and boost innovation by the contractors as
stated in Highways Agency (2004). The challenge to performance
specifications (functional specifications) is the need for robust data and
re-evaluation, and finding the best measures based upon existing
practices. PBSA seems to be the main practice used in all countries,
except for a few states in the USA. Most are using some variation
of the PBSA contract model. Box 10 shows a list of various ter-
minologies around the world that practically refer to the PBSA
terminology. The point is that the terminology varies, but refers to the
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outsourcing of maintenance usually using a performance-based
approach.

Box 10. PBSA Terminology

Performance Specified Maintenance Contracts

Asset Management Contracts

Asset Maintenance Contracts

Long-Term Maintenance Contracts

Long-Term Performance Contracts

Managing Agent Contracts (MAC)

Alliance Contracts or eMAC (enhanced MAC)

Area Maintenance Contracts

Maintenance Area Contracts

Term Maintenance Contracts

Maintenance By Contract

Performance-Based Contracts

Term Network Contracts

Performance Contracting

Total Contract Maintenance

Performance Based Maintenance Contracts
Performance Based Service Agreements

Turnkey Asset Maintenance Services (TAMS -VDOT)
Integrated Service Agreements (ISA — Australia and New
Zealand)

There was a noticeable variation in the implementation and amount
of performance-based requirements used in the contracts from the
study. The hybrid model (combination of performance require-
ments and method based) seem to be the most common approach
as it 1s difficult to have all measures defined in terms of outcome
based criteria.

Most countries are using PBSA for routine maintenance, and
three countries include resurfacing into the contract using fixed
unit prices. Area based contracting is the most common practice
used as it is easy to quantify the amount of work in a certain road
network area, but Virginia DOT in the USA is the only one using a
corridor based approach.
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4.2 How Infrastructure Clients Affect Productivity

For maintenance contracts it is even more difficult to increase the
productivity, as maintenance is the repair or preventive approach to
keep assets in reasonable condition. The infrastructure clients can
affect the productivity of contractors mainly through the procure-
ment processes. Indirectly they can also influence contractor’s
productivity through close communications, sharing of ideas, and
some loose forms of client-contractor cooperation through activities or
associations.

The main influence on productivity for the clients is to choose
the best/optimum maintenance contract model. There is no guarantee
that productivity will be increased, but allows the opportunity for
higher degree of performance, efficiency, better practices, and
therefore may positively influence productivity. Open and healthy
competition is probably the best way to improve productivity,
efficiency and cost savings.

4.3 Factors that Potentially Influence Productivity

Open and healthy competition is probably the main avenue to
increase productivity. This can be done in many ways and each
country included in this study had used different approaches to
PBSA. The success varies from country to country and some have
achieved significant savings compared to others. Productivity
occurs as a result of competition, performance orientation, and
using long-term agreements.

General Factors that Potentially Influence Productivity

During the course of the study, there are many general factors that
potentially influence the productivity of maintenance service
providers. These factors are listed in Box 11.
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Box 11. General Factors that Potentially Influence Productivity

Open and healthy/functional competition

Using a performance-based approach

Longer term contracts (greater than five years)

Bundling of activities (economies of scope)

Larger area contracts (economies of scale)

More flexibility (e.g. yearly replacement plan)

Incentives and disincentives

Measuring the performance of the service providers

Risk balancing

Using modern, interchangeable and intelligent equipment

Pro-active asset management

Use of GPS and ICT systems (for quality and efficiency)

Fewer restrictions (client added administration and practices)

Standardization broadly applied

Good project management

Partnering — indirectly

Identification of non-planned work (and additional work)

Flexible payment plans versus constant monthly payments

(expedite work)

e Encouraging innovation (difficult in practice without a reward
scheme)

¢ Developing a past performance rating system

¢ Stipulation of in-house work performed by the main con-

tractor (e.g. ~25%.)

Healthy/Functional Market

It is very important to have a healthy/functional market of main-
tenance service providers, because a monopoly is not desired as was
done in the past when performed in-house by the client organiza-
tions. There must be open head-to-head competition among the
service providers and it should be a healthy or functional market.
The road maintenance market in many countries is considered an
oligopoly and in Lodenius et al. (2010) there are typically on
average about 3-5 bidders for maintenance contracts. Since main-
tenance services are required on a cyclic basis, it is important to
maintain a healthy market and in the future. This should be studied
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on an ongoing basis and there is a need to re-evaluate the market of
maintenance CONtractors.

Main Factors

The main factors influencing productivity in the PBSA are the per-
formance based approach, long-term agreements, bundling of
activities, larger area contracts, providing flexibility for long lead
items (preservation systems), including incentives and disincentives,
measuring the contractor’s performance, balancing the risks, and newer
high-tech equipment. These factors all have the greatest influence, but
again it is not known how much each factor influences the overall
productivity.

Asset Management

Pro-active asset management is another important challenging
issue. This assumes that you have automated tools and systems for
decision making. Collecting the asset condition data is important
as well as the ability to use the data to make good and pro-active
decisions. One of the challenges is to predict or estimate time to
failure of the assets. The purpose of maintenance is extending the
service life to its functional limits, which can be very difficult to
determine in advance. This in essence requires good asset manage-
ment practices and having systems that measures the asset con-
ditions, so that the maintenance services are efficiently and effectively
delivered. It would be beneficial to have a Life Cycle Costing (LCC)
system utilized. Asset management systems are important and may be
take time, resources, and re-engineering. The benefits and return
on investment often take time to be rewarded.

Other Factors

Other factors that were discussed in the interviews include the use
of modern GPS and ICT systems, fewer restrictions, standardiza-
tion broadly applied, good project management, partnering, identi-
fication of non-planned work (additional work and long-led items),
flexible payment plans versus constant monthly payments (expedite
work), encouraging innovation (difficult in practice without a reward
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scheme), developing a past performance rating system, and stipulation
of in-house work performed by the main contractor.

Also, the use of incentives and disincentives often led to pro-
ductivity gains, but very few have used these concepts. It is
difficult to use a reward scheme in maintenance contracts, possibly
due to the lack of objective measuring schemes. It is also more
difficult to implement incentives and disincentives mainly due to
the budget restrictions, difficulty to measure, and what rewards
drive the correct behavior in productivity gains.

Since there is no systematic evaluation, it is difficult to determine
which aspects have the greatest influence toward productivity. Most
contracts were implemented using many of these factors, so it is
virtually impossible to determine a quantitative value from each
variable.

Factors in Procurement that Potentially Influence Productivity

The factors influencing productivity in general were described in
the previous section and many of these can be used in procurement
practices. Some countries are experiencing more cost savings (some
form of productivity gains) than others which can be partially
explained by the differences in the implementation practices. For
those countries that have been outsourcing via PBSA for many
years, the savings may eventually diminish and prices will probably
increase at some point. Since the costs are lower, there has been
some form of productivity increases. However, it is difficult to
quantitatively measure the causes of productivity gains. Obviously,
competition has resulted in productivity gains and using per-
formance-based contracting. Many of the productivity increases
were due to less staffing resources needed to meet the desired
quality standards. That means the limited resources have positively
affected productivity.

It also does matter how the implementation of PBSA is developed in
each country and what practices are utilized. It is important to establish
and maintain a healthy/functional maintenance industry for these
services, because they will also be needed in the future. Box 13
shows those factors that can be used in the procurement process
for potentially influencing the productivity.

224



SOU 2012:39

Box 12. Factors in PBSA that Potentially Influence Productivity

Head to head competition (healthy market)
Performance-based contracting

Longer term contracts (greater than five years)

Increasing the length of areas (economies of scale)

Bundling of activities (economies of scope)

More integrated services helps increase productivity (like resur-
facing)

Risks clearly defined in contract (consider a sliding scale)
Incentives and disincentives (if possible/practical)

Partnering — Indirectly

Optimum salt usage

Measuring the performance of the service providers

Flexible payment plans versus constant monthly payments
(expedite work)

Encouraging innovation (difficult in practice without a reward
measurement scheme)

Stipulation of in-house work performed by main contractor
(e.g. ~25% minimum)

These were already discussed in the previous section and the most
important aspects are the performance based approach, long-term
agreements, larger area contracts, bundling of activities, providing
flexibility for long lead items (preservation systems), measuring
the contractor’s performance, balancing the risks, and newer high-
tech equipment. These factors have the greatest impact.

General Factors That Potentially Decrease Productivity

There are also factors that contributed to a productivity decrease,
which could be due to additional requirements in administration or
management. These factors that potentially decrease productivity
are shown in Box 12.
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Box 13. General Factors that Potentially Decrease Productivity

e Cultural change required in the client agencies; internal
resistance

o DPrices are being squeezed and less additional work included
for compensation

e Restrictive requirements on the use of certain equipment and
materials

e Inability to accept proposed innovations (possibly proprie-
tary)

e Additional requirements placed upon the contractor (e.g.
requiring several project managers)

o Lack of skilled workforce

e Not maximizing the usage of labor and equipment

e Extra work required to add data into Maintenance Manage-
ment Systems (MMS), and the need for better integration of
these web based systems

Traditional Culture

A “stove-piped” or traditional culture exists in many client
organizations and sometimes within the construction industry. There
is a long standing history of doing things a certain way and often
requires change management principles to overcome. This also
applies to contractors, but is more noticeable in client organiza-
tions.

Many countries still resist the notion of outsourcing main-
tenance services to the private sector and rely on in-workers to
perform the services. This traditional approach is challenging to
breakup and requires a paradigm shift. Outsourcing on the other
hand requires a functional market and a shift of being the service
provider to being a steward of the maintenance services.

Lower Budgets

There is significant pressure to reduce the prices for maintenance
services, and governmental authorities typically apply budget cuts
to maintenance as a first choice. This is not a wise decision as it is
important to keep the existing assets in good condition. This could
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potentially have a negative effect if maintenance is withheld and
there is a continuing backlog of assets to be repaired. Many countries
are in their second or third generation of contracts and it is difficult to
find further reductions to prices. Ontario in Canada has now gone
forward to 10-13 year contracts that include resurfacing in an
attempt to reduce yearly budgets. It remains to be seen where
future price reductions can be achieved and how this influences
productivity.

Restrictions

There are some restrictions with the use of wider snow plows and
other material substitutions that contractors would like to use.
Some clients are restricting their use and not allowing innovations
in a general sense. This could potentially stifle productivity and
innovations.

Other Factors

Other factors that potentially reduce productivity include more
administration in the sense of additional project managers required
in the contracts, a shortage of skilled workers in some instances,
not maximizing the use of equipment and labor, and the potential
of additional work by adding data into two maintenance manage-
ment systems owned by the contractors and clients.

4.4 Discussion and Observations

Placing maintenance in open competition is the main productivity
impact, but it needs to be done properly and opening the market is
a key challenge. In today’s world, there is typically a market available for
maintenance services.

PBSA seem to be the most appropriate contract type and using
a hybrid type model that contains mostly performance measures,
with the remaining being method-based requirements. The con-
tract duration can be five years or longer, using as many services
and being on a large scale as possible.

Risks need to be described and allocated properly to improve
transparency. Perhaps a sliding scale risk scheme might be a logical
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consideration, when there are not enough robust performance
measures. Risks need to balanced or equitable, or they might influence
the contract prices.

Finland uses a customer service and lower salt usage incentive in
the contract. These can be considered quite innovative as there are
not many countries using incentives and disincentives.

Many countries have the capability to measure the performance
of the maintenance contractors through the performance mea-
suring regimes provided in the MSS or asset management systems.
So if the performance is good, the productivity should increase to
some degree; and if the performance is lower, then the reverse
occurs. The asset management system or MSS is a tool to measure
the response times, input asset conditions, and other miscellaneous
information. Some functions are automated as the data is captured
in real time and though automated systems, but much of the data is
done by observations and human inspections. Asset management
systems are important and may be take time, resources, and re-
engineering. The benefits and return on investment often take time
to be rewarded.

Encouraging innovation is important and rewarding seems to be
a second thought. Contractors will typically use innovation to their
advantage if it produces lower costs or better efficiency.
Maintenance budgets typically do not have any additional funds to
reward innovations and may be a mute issue. However, rewarding
innovation can be beneficial, but may not necessarily increase pro-
ductivity, unless there are significant output gains.

Finding the best PBSA contract usually takes time and needs
determination of what works best in your own culture. It requires a
cultural change from all participants and a savvy client organization
to create a new market for maintenance. Reengineering the practices
and continued benchmarking can provide a successful journey. The pro-
ductivity in maintenance contracts is difficult to influence, but pro-
viding the correct framework in PBSA, may increase the successtul
outcomes.

Table 3 shows a summary of PBSA contracts used in each country.
The common trends appear that the contract duration is increasing, the
contract awards are moving toward lowest conforming price, includes
a certain amount of fixed work (for possibly summertime), and
seems that a hybrid type model is preferred.
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4.5 Potential Indicators

The interviews did not reveal any quantitative productivity measure-
ments applicable to the maintenance contractors. However, there may
be some indicators that resemble some indicators that resemble some
productivity achievements or factors related to productivity,
efficiency or performance. It is possible to have qualitative indi-
cators or Key Performance Indicators (KPIs). A possible con-
sideration of an overall indicator of maintenance might be cost per
kilometer (€/km). This may not be a balanced measure, but can
serve as a general guideline. If costs have decreased, then some
aspect of productivity occurred, even if it cannot be traced to an
exact source.
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Road agencies have collected maintenance costs that are often
reported as cost per kilometer; but there are too many variables to
conclude that unit prices are a proper way to compare, even if the
assets are homogenous. For example, replacing a 20-inch drainage
pipe that is imbedded in concrete versus the same size pipe running
along the roadway can have drastically different maintenance
prices. This is similar to other assets and highlights the difficulty
when comparing unit prices. Also, most contractors are able to
transfer costs across various maintenance categories, which further
complicates the calculations.

Some of these potential KPIs are included in Box 14. Some are
very difficult to measure, if at all, and are quite subjective.

Box 14. Potential KPIs in Maintenance

e Project cost

e Cost per kilometer

e Measuring contractor’s performance

e Customer satisfaction (difficult to measure and very subject-
tive)

Safety (amount of accidents attributed to maintenance)
Traffic performance during maintenance activities or mobility
Quality (subjectively and difficult to measure)

Number of complaints

Asset group condition ratings (bridge, asphalt and roadside
for the entire network)

Some countries are able to measure the performance of main-
tenance contractors through a performance measurement system.
Project interviewees were asked if there are any indicators that
might represent some relationship to productivity, but the closest
productivity indicator is to measure the performance of the con-
tractors. It is very difficult to objectively correlate any indicators of
productivity, but overall cost may be the best measure.

Other potential KPIs suggested include safety, quality, a customer
complaint system, asset condition group ratings, and customer
satisfaction.
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4.6 Other Findings

Most countries in this study have benefited from PBSA and have
experienced other general issues when outsourcing to the private
market. There may be some hidden factors that are not known by
all, but come with experience and moving forward.

There were other findings not specifically related to procure-
ment or productivity measures. Some are general in nature while
others are indirect and may not have an effect on or correlation
with productivity. These other issues are presented in Box 15.

Box 15. Other Findings

e Most contracts are Hybrid type contracts

e Most performance requirements are time and response

e Most performance measures are pass/fail systems with dis-
incentives applied

e Many countries have now progressed to Lowest Price Con-
forming Tender (LPCT)

¢ General tendency to reduce contractor’s risks (byproduct is
more bidders)

e Most countries use some form of price indices for inflation
and price increases

e Most contracts include small improvements at a fixed cost

e A few countries are including more periodic activities in the
contracts (assists balancing summer and winter workloads)

e Innovations were not as expected and mainly ICT, GPS and
equipment Innovations

o A few countries are using a sliding scale risk, for example:
salt usage due to shortages

e Labor rates and market prices may affect productivity and costs

e Cost certainty is lacking (mainly known by the contractors)

Hybrid Model

Other issues noted is the trend towards a “hybrid model” where
they are not 100% performance based. There are a majority of per-
formance requirements, but some are method or technically based
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mainly because of risks, market reaction, or simply not knowing
the consequences.

Time and Response Measures

Most countries are using time and response in their performance
measurement reglme and typically use a “pass or fail” system. Some
other countries not in the study are using a performance scorecard
that measures the actual performance rating of a contractor in
various asset groups. This requires more resources to measure the
performance and provides more information on how good or bad
the performance has actually been.

Lowest Price Conforming Tender (LPCT)

In most PBSA the prices also trend toward the Lowest Price
Conforming Tender (LPCT), which means that there is a certain
threshold that must be achieved and then the lowest price offer
wins the competition. Since most contracts are about five years or
longer, there is a cost or price index used in the contracts.

Risks

Risks are a 51gn1f1cant part of the PBSA and it is wise to know what
causes risks to increase or decrease, as contractors will bid them in
the contract. In order to achieve lower prices, there is a tendency to
reduce the risks for the contractors. One clever idea is to develop a
sliding scale risk for those difficult and challenging performance
measures. A byproduct of lowering risks also attracts more bidders
and market entry.

Using Price Index

Most contracts include some form of price indexing to take into
account inflation or increased prices. These indexes vary from
country to country as the cultures are different. The main intent is
to use an index or system that represents true increases beyond the
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control of contractors. One example is fuel prices, which fluctuate
from year to year.

Additional Work

Most maintenance contracts also include a provision for small
improvements included in the PBSA. This means that some small
projects can be added into the scope of the maintenance contract.
These are typically included as an upset price in the main PBSA
contract as potential extra work, up to a certain monetary thres-
hold. Also, road resurfacing is included in some PBSA and others
have some periodic maintenance activities into the contract. These
are usually in the form of unit or fixed prices.

Innovation

Most PBSA were expecting significant innovations. However, they
have not been quite as expected. Most innovations have been in the
form of equipment and ICT innovations. Also, the project manage-
ment has seen improvements and the ability to manage resources
effectively.

Sliding Scale Risk

There have been resent harsh winters that have resulted in shortages of
salt for de-icing of the road surfaces. Prices were on the order of three
to five times more expensive than normally. By including a sliding
scale risk, it results in a more equitable sharing of risks that may
not have been envisioned. This goes hand-in-hand with having
equitable risk sharing.

Market Prices

Since most PBSA are outsourced, it is important to follow the
market prices and verify that VIM is achieved. Most countries are
having between three to six bidders on average, with the exception
of Ontario in Canada, which is receiving more bidders compared to
other countries. A healthy/functional market is vital to the success,
and market prices should be studied on a systematic basis.
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Cost Certainty

Most PBSA are lump sum or fixed price contracts. Some clients are
under pressure to know the cost of different services or activities
and have certainty of costs. It is difficult to obtain cost certainty
from each individual maintenance activity under preset conditions.
Even though there are unit prices stipulated in the contract, the
client is unable to determine cost certainty of the services provided.
This may or may not be a significant issue as costs per kilometer
provides an overall indicator. It may be an issue if cost certainty of
individual items or activities are desired, which may require further
changes to the reporting requirements.

4.7 Lessons Learned

When developing maintenance contracting practices or PBSA it is
important to consider the lessons learned from other agencies and
especially internationally, since the developments have been global
and progressed further in certain countries. It is wise to study the
practices and challenges from others, because PBSA are not a traditional
contracting method. A collection of lessons learned from maintenance
contracting is presented in Box 16. This is not an exhaustive list, but
provides a broad perspective.

Box 16. Lessons Learned in PBSA

e Productivity is not measured in maintenance

o Competition is the main factor to increase productivity

e Sustaining a healthy/functional private sector market is very
important

e Changing the internal culture and practices is difficult —
PBSA is a different approach

e How to open the market for services is important - it takes

time to change the culture

Using a performance-based approach, as much as possible

Hybrid PBSA are perfectly acceptable

Risks and a sliding scale risk, should be balanced

Longer term contracts are better (greater than 5 years)

Consider bundling of activities (economies of scope)

Larger area contracts are better (economies of scale)
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More flexibility and less restrictions, and include small improve-
ments at a fixed cost

Many countries have now progressed to Lowest Price Con-
forming Tender (LPCT)

Measuring the performance of the service providers (cost and
contract management)

Use factors that drive the correct behavior — disincentives
and incentives (if possible)

Good project management is needed from both the client and
contractor

Formal or informal partnering is essential

Most performance measures are pass/fail system with dis-
incentives applied

Most performance measures are time & response

Contractor should collect the condition assessment data on a
regular basis

Have interactive and interoperable MMS and ICT system as
they have great potential for focusing resources and tracking
performance (relates to pro-active asset management)

Using modern, interchangeable and intelligent equipment
Cost certainty at the micro-level is being lost in PBSA

New innovations are desired, but clients at times, have difficulty
accepting

Standardization broadly applied (in contracts and practices)
Cooperation with the private market via forums, meetings &
other cooperative efforts

Requires good leadership in client organization
Simultaneously using several models for differing circum-
stances (rural versus urban)

Consider alternative payment schemes to match pro-active
asset management practices

Consider contractor past performance rating system or approved
contractor listing

Possibly considering some corridor based contracts (this needs
to be tested by VIM)

Not maximizing the usage of labor and equipment

Lack of skilled workforce

Stipulation of in-house work performed by main contractor
(e.g. ~25% minimum)
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5. T-Rex Case Study Example

One highly successful and visible Design-Build project is called the
T-Rex project that was built in Denver, Colorado in the USA. This
project was procured by the Colorado Department of Trans-
portation (CDOT) in 2001. This project is a multimodal project
consisting of completing 17 miles of interstate highways and 19 miles of
a new light rail system. T-REX was also part of the FHWA’s
“Highways for LIFE” program designed to achieve safer and better
highways as well as faster and more cost effective project delivery.
The existing highway was a heavily congested, rapidly growing business
corridor with a daily average traffic volume of over 160 000. T-Rex’s is
actually a mega-project originally slated to be fully operational by June
2008, using the tradition project delivery method. The use of
Design-Build model with value engineering provided the con-
tractor to complete the project approximately 22 months ahead of
schedule in the fall of 2006.

Managers and engineers used a traffic management system with
sensors and a comprehensive web site (www.trexproject.com) to
keep the public informed about the progress of the project. The
project incorporates several systems that are according to the state-
of-the-art: traffic monitoring, control, and information systems.
These were utilized for the construction phase as well as future
traffic services. The live traffic monitoring information was avail-
able 24/7 to news organizations, travelers and the general public.

Another value engineering initiative included the amount of
light reaching the buildings outside the highway boundaries.
Lighting requirements were to reduce the light that directly affects
surrounding properties while adequately providing lighting for
safety features. The original design required 40-foot light poles
with 400 watt lamps that were positioned every 180 feet along both
sides of both Interstates. The team used a new design scheme that
had 1 000 watt lamps mounted on 65 foot poles placed about every
370 feet in the middle of the highway, thus reducing the number of
light poles from 1 500 to about 250.

By using the same design-builder for design and construction,
the team has realized more savings in time, cost and reduced exter-
nalities and inconvenience to the public. Comments from the FHWA
mentioned that the design-build contractor had to be innovative in
meeting the existing traffic flow on a three lane highway in each
direction during the day. This means that the contractor could not
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shut down the highway during the day, meaning a lot of work at
night. One example is the demolition and erection of prefabricated
bridge girders, which was completed overnight, with lanes opening
for the morning rush hours. Collaboration between the design and
construction staff enhances the opportunity for innovation and a
total of nine value engineering change proposals were proposed by
the designer-builder. A cost sharing in the savings was an improve-
ment and a creative approach.

Typically in a Design-Build project, the owner agencies conduct
environmental planning and about 30 percent of the design of the
civil elements (a higher level of design for the light rail systems) prior to
tender. The design-build contractor was provided with 30% design
reference drawings and essentially the design-build contractor took it
from there. Using design-build, the construction could begin
before the final designs were complete, and design and construc-
tion phases were integrated for speed and economy. Innovative
techniques were encouraged, creating the potential for cost and
time savings.

The design-build concept was formalized within CDOT around
1999, and CDOT and RTD signed an Intergovernmental Agree-
ment to work cooperatively to finance and construct the multi-
modal project. They also decided to use the “Best Value” approach
to contractor selection versus the typical low bid methodology.
The partnering and collaboration were included in the Design-
Build approach, because a number of issues required decisions and
quick decision-making as opposed to the traditional Design-Bid-
Build method. The T-REX partnering process allows members to
resolve design and constructability issues, before they arise in the
field, through a framework by a neutral Dispute Resolution Board
(DRB). The project demonstrated that cost savings are often
attributed to a closer and cooperative working relationship between
the designers and contractor.

The T-REX project used a unique feature of establishing an
“upset price” (maximum price) during the Request for Proposals
(RFP) of $1.22 Billion. The contractor selection criteria were made
using “Best Value”, which includes both technical and price pro-
posal. The winning proposal was approximately $1.2 Billion, which
represented a difference of about $39 Million from the original
estimate and the proposal. The technical requirements included the
ability to meet project goals, team organization and experience, to
implement the project according to the RFP, demonstrate inno-
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vative solutions to manage construction and traffic, and commit-
ment to public information and stakeholder input.

Other T-REX construction highlights were prefabrication and
preassembly, where concrete girders and bridges have been pre-
fabricated offsite. Sound wall panels and fascia panels covered shaft
caisson walls, which was a new approach to retaining wall con-
struction. When using Design-Build, you shouldn’t dictate to the
contractor on “how to do things”, but rather use performance
specifications to the greatest extent possible. One of the benefits is
that the contractor is usually in the best position to determine the
wall type or other innovations that are most economically viable
for a given situation. Another solution reduced construction noise
to adjoining neighborhoods by using portable, mobile sound walls
that were actually semi-trailers that simply joined together along
the side of the highway. This is a lesson learned that innovation
often includes novel uses for common resources.

Some of the lessons learned include clearly defining and allo-
cating the risks with the Design-Build contractor early in the pro-
cess to determine which risks are best carried by the owner and
which should be borne by the contractor. Proper risk allocation will
usually result in lower overall risk for the project. Other lessons learned
are as follows:

e Cost validation of early estimates to guarantee realistic cost

throughout the process

Make sure project goals are realistic

Co-location of staff

Partnering

Having an effective public information outreach

Third party issues should be defined and resolved early

Clearly define the level of participation in the final design review

process

e It is essential how contractors will obtain permits, how agency
coordination will be managed and the level of participation from
the community and neighborhoods.

Some key milestones are included in Box 17.
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Box 17. Key Figures and Milestones in the T-Rex Project

e $1.2 Billion construction cost

e 17 miles (27 km) of highway reconstruction including some
lanes with three, four and five through lanes, reconstruct
eight interchanges, replacement of bridges, improved drain-
age, enhance safety with acceleration/deceleration lanes, add
shoulders and improve ramps

e Add 19 miles (31 km) of new double-track light rail with 34
light rail vehicles, including the construction of 13 stations
with 6 000 parking spaces.

e Completed 22 months earlier

6. Significant Findings from Each Country

This section will highlight some of the interesting and unique findings
that were observed from each of the countries included in the study.
They are listed alphabetically by country name.

6.1 England

England was previously known for its progressive acceptance of
innovative practices and for being a forerunner in many areas of
alternative contracting. The main project delivery methods for capital
projects include the Design-Build, DBFO and the ECI model (a variant
of the Alliance model). England is mainly re-engineering and
improving the existing practices. A recent governmental audit had
criticized the recent application of the DBFO method. The col-
laborative process continues with the government and industry,
and it remains to be seen if there will be some back peddling.
Budgets are very tight and even the maintenance contracts are
under scrutiny from a recent governmental audit. As a result, the
winter maintenance will be done under a separate contract and in
some cases the HA is providing some vehicles using labor rates.
The unit prices will be collected to understand the cost associated
with maintenance. Also, quality control measures are increasing in
certain aspects of maintenance services. The Maintenance Area
Contract (MAC) model is the main model used and is being modi-
fied with several areas of improvement. The MAC contracts will
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continue to go forward with future considerations toward costs
and quality. Also, the number of contracts has been reduced to 12
contracts as a result of the integration of some areas.

Overall, England is using some of the most progressive project
delivery methods and continues to refine the contracting models.

6.2 Finland

Finland was previously a good example of utilizing innovative pro-
curement methods, until the recent reorganization and merger of
the road, rail and waterways. Part of the transition caused the loss
of regional offices to another governmental organization, which
displaced the client further from the service delivery. As a result of
these changes and staff reorganization there has been a significant
backpedaling and loss of gains previously attained.

Design-Build is quoted to have monetary and time savings, but
there have not been any quantitative studies or objective bench-
marks to support these. Design-Build projects remain the preferred
method of choice, but the reorganization has caused tension in the
agreements with the contractors. One challenge is that the Finnish
construction sector has less than a handful of contractors bidding
on large Design-Build projects and very limited competition with
the advanced variants of DB. Unfortunately, there has been a recent
form of mistrust between the client and contracting industry, which
needs to be corrected. The Design-Build model used in Finland has its
limitations and should be refined in order to take advantage of
innovative bridge technology, innovations in general, teamwork
aspects, and reduced design development as was intended in the
Design-Build model.

The A + B bidding with incentives and disincentives have been
used in a couple projects with both good and unfavorable results.
The situation needs to be investigated to determine if the correct
behavior is being rewarded, or is the construction industry opposed
to the new method.

Due to the lack of public funding for capital investments the
DBFO model has now been used for the third time and the newest
project was recently awarded. The first project (Lahti Route 4) was
considered a success story, which used the shadow toll mechanism.
The second project (E-18, Lohja-Muurla) had some problems in
tunnels, ICT, and many road closings during the first 6 months. It
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is still too early to determine if VIM has been achieved. The E-18
and the newest DBFO are using the availability payment mechanism.

Finland is utilizing the BIM in the infrastructure sector as an
interoperability tool is several applications. Progress continues
with the development and implementation of the BIM for road
projects. Some modules are already being used, while others still
need development.

Performance based maintenance contracts are working well and
have been a success story in Finland when the market was opened
to competition in 2001. Now after about ten years of outsourcing,
costs are slightly increasing and the market has matured. Finland
has also moved to the lowest price conforming tender with three
quality levels of service (400, 450 and 500 points must be obtained).
Finland is one of the few countries using incentives in the contracts for
a customer service bonus and for lower salt usage. This is considered
as a world class method that has not been duplicated by others in
this study. It will be interesting to see the development of the next
generation contracting practices and if the good services will con-
tinue. Nevertheless, it has been a best practice and a good example
for others to follow.

Overall, Finland has progressed in the use of project delivery
methods, but is struggling with the capital project delivery methods.
The maintenance contracts are world-class and have been recognized
for its development. It remains to be seen if there is continued pro-
gress or will there be more back pedaling.

6.3 Ontario, Canada

The Ministry of Transportation in Ontario, Canada has been mainly
using traditional procurement practices in the form of Design-Bid-
Build. Design-Build for minor projects (small projects) is being tested
and Design-Build major is in the planning stage. There seems to be
a movement towards progressive models which requires a sig-
nificant culture change from the traditional practices. There is also
one private finance model (DBFO) in the tendering phase. The
ministry is using a cautious approach, working together with the
industry in order to make Design-Build a viable procurement
model. It will be interesting to determine if alternative project
delivery methods become a common practice or will they revert to
standard practices.
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There have been significant changes and improvements to the
performance based maintenance contracts compared to those used
in the past. The new generation contracts are now fully outsourced,
duration of 10-13 years, using more performance based require-
ments where applicable, and balancing the risks with the con-
tractors. Resurfacing is also included in the scope of the work using a
fixed price at a minimum guarantee level. The service providers are
responsible for collecting the condition data and entering the informa-
tion into the asset management system. Contracts are awarded to
the contractor having the lowest price conforming tender (need to
pass a given threshold). Savings in the new generation contracts
have been conservatively quoted between 10-15%. As a result, pro-
ductivity gains are achieved in these new contracts and appear to be
very fruitful.

Ontario, Canada is struggling with the early adventures in alter-
native project delivery methods for the capital projects. Main-
tenance contracting is on a world-class level and contract durations
are further than any country in the study.

6.4 Holland

Holland has significantly progressed over the last eight years and is
mainly using Design-Build and DBFM models for the capital invest-
ment projects. Design-Bid-Build is rarely used, except for dredging
applications. Design-Build has been a success story and costs are
almost always lower. Innovations have been realized in bridge and
traffic controls during construction periods. Politically, PPP or
DBFM is the preferred method of choice for large projects and
needs to be determined if the model provides VIM and is a success
story. One Alliance model project is underway, but is too early to
make any comparisons. Early comments are that the partnering and
teamwork seem to work well.

The contracting industry is also in favor of innovative practices,
and is presently driving the right behavior. It was interesting to
observe that most construction work is self-performed by the
contractors or by their subsidiaries.

Holland has also recently revamped their maintenance contracts
and has shifted from a self- directing to more of a performance
based approach for most activities (except winter maintenance).
These new generation contracts include more performance based
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aspects, using a hybrid type model to balance the risks, and including
road resurfacing using a fixed price. The PBSA has duration of 3-5 years
and may include some small capital items. The contractor selection
process is using a 40-60% price consideration and depends on the
region. Savings in the new generation contracts have been quoted
as being over 40%, but there have been some quality adjustments.
This is a significant improvement from the previous generation of
contracts and places Holland in the category of world-class main-
tenance contracts.

Holland, similar to England, is very aggressive in their capital
project delivery and has significantly modified the maintenance con-
tracting practices to be aligned with world-class developments. They
have a broad acceptance of alternative project delivery methods and
practices, and the future challenge is to continue demonstrating
VIM.

6.5 Sweden

Sweden like Finland has also merged the road and rail administra-
tions into one organization called the Swedish Transport Admin-
istration (STA). STA has made the wise choice in retaining control
of the regional offices as compared to its counterpart in Finland.
Sweden has completed a few Design-Build projects and has also
progressed into some DBOM contracts. They are the only country
in this study that is using DBOM. The preliminary results from the
DBOM projects have been termed quite well and are providing
savings as compared with other models. However, there needs to
be a systematic evaluation taking into account VIM over time. A
quantitative evaluation of DBOM is not available, which is similar
to the situation with using DB and its advanced variants. However,
there are a large majority of projects using the DBB model.

Sweden has a cooperation forum with the contracting industry
that is termed “FIA”. This is where ideas, practices and a coopera-
tion type atmosphere between the client and contracting industry
can be discussed and developed. Communication is an important
part of keeping the trust and cooperation. This forum appears to
have a positive effect on sharing ideas.

Sweden outsourced the maintenance activities approximately in
1995. They are using performance based contracts similar to
Finland, except for using a winter index, where the contractor is
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paid based upon the actual winter occurrence. The market has
matured, but the contract duration is still three years using the
lowest price for selecting the contractor. Sweden has not pro-
gressed into long-term contracts as might be expected, and it might
be a good recommendation to increase the duration to five or seven
years for their next generation contracts, and be more aligned with
the other progressive countries in the study.

Sweden is cautiously and optimistically moving forward in the
use of alternative project delivery methods. There is strong desire
and motivation to move forward as in other countries. The new
organization will be tested to see if a pro-active approach is taken
and if the maintenance contracts are taken to the next level. The
industry is favorable toward alternative methods and now the
strong push for productivity provides the opportunity to meet
expectations.

6.6 Maryland State Highway Administration in the
USA

Maryland State Highway Administration (MDSHA) has been per-
forming Design-Build projects for quite some time and has good
experiences even with smaller Design-build projects. They are receiving
approximately 50% fewer change orders compared to DBB and have
realized savings in most of the Design-Build projects. MDSHA is also
including upset prices, co-location on the largest Design-build
projects, using a best value contractor selection criteria, projects
completed earlier or on time, and tendering the project early in
their design development stage (about 30% design development).
Even though Design-Build projects account for about 4% of the
number of total number of projects, they account for approxi-
mately 27% when compared with the total costs. Also, they do not
exclude projects, but determine which project is potentially appli-
cable for Design-Build during the early design phases. They have
an internal and simple decision system for knowing which projects
are fit for Design-Build projects.

They have tested the DBOM for a wastewater project, but not
for road projects. The results were very good and had received
innovation concepts that would not normally occur. MDHSA has
been accepting several Alternative Technical Concepts (ATCs) in
the tenders and have surprisingly received them even when they
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were not asked. It can be stated that the contracting industry is
driving the innovations, which hopefully continue to produce pro-
ductivity benefits.

MDSHA is having success on their Design-Build projects and
are carefully selecting projects that are more applicable for DB
usage. It will be interesting if there is any further progression into
the advanced variants of Design-Build or will the trend continue is
the same direction. On the other hand DBB projects still rule and
account for the majority of practices.

6.7 Virginia DOT in USA

Virginia Department of Transportation (VDOT) has been doing
Design-Build for over ten years and receiving similar benefits as
MDSHA. They are approximately 80% fewer change orders compared
to DBB and have realized savings in most of the Design-Build projects.
Other factors include upset prices in a few projects, co-location on the
largest Design-Build projects, using a best value contractor selec-
tion criteria, projects completed earlier or on time, and tendering
the project early in their design development stage (about 30% design
development). Even though Design-Build projects account for about
4% of the number of total projects, they account for approximately
25% when compared to the total costs.

VDOT has realized innovations with bridges, traffic control and
management, which have been mainly contractor lead innovations.
There is one DBFO project which is the well known Interstate 495
beltway around Washington D.C. and will be tolled using “hot lanes”.
Traffic issues are the highest priority due to the congestion on the
highways and near the nation’s capital. As with other DBFO projects,
it is too early to make any conclusions as the project is still being
constructed.

VDOT had one of the first performance based contracts ten-
dered in the world, which was a total asset maintenance contract
that included road resurfacing (few in the world at that time).
Recently, a decision was made to have performance maintenance
contracts for all the interstate highways in Virginia (corridor approach).
The decision makers have now required severe budget reductions and as
a result, the new generation contracts are using a hybrid model, which
includes performance and method based requirements. These new
contracts are five years in duration, measure the performance of the
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contractor, balance the risks with the contractors, use informal
partnering and communications, use the lowest price conforming
tender, and contractors must meet the MRP rating system for
service delivery. The contracts are now beginning to entice more
competition and bidders, as medium sized companies are beginning
to understand and become knowledgeable regarding performance
based contracts. VDOT is pleased with the outcomes as their inter-
nal maintenance crews are servicing the remaining roads under their
jurisdiction.

VDOT is quite similar to MDSHA in having success on their
Design-Build projects, but there appears to be more freedom (PPTA)
to select alternative delivery methods. They are also realizing success on
their DBB projects as smart practices can be included in any model.
DBB project still accounts for a large number of projects. Main-
tenance contracts continue to evolve and are considered a best
practice.

6.8 Minnesota DOT in the USA

Minnesota Department of Transportation (MnDOT) has been
doing Design-Build for many years and receiving similar benefits as
MDSHA and VDOT. MnDOT was the only interview partner
with whom the interview was performed via telecom and the
questionnaire was answered by email. MnDOT is receiving signi-
ficant benefits in Design-Build with fewer change orders, less cost
overruns, and getting projects completed earlier compared with the
DBB model. Other factors include receiving innovations in the
ATCs, getting more innovation in the methodology of working
methods, and using a best value approach to contractor selection
criteria. They are also using A + B Bidding, which has reduced the
project completion time. Even though Design-Build projects
account for about 1% of the number of total projects, they account
for approximately 20% when compared with the total costs. How-
ever, one of the experiences is that Design-Build is not necessarily
cheaper and sometimes costs more. It is difficult to explain this,
but it may be offset by quicker delivery and innovations. It is diffi-
cult to compare costs as all projects are different and hard to compare
against one another.
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MnDOT looks at complex projects, staffing availability, ATCs,
co-location of project personnel, and schedule as the main trigger
points for using Design-Build.

MnDOT is having success on their Design-Build projects and
are carefully selecting projects that are more applicable for DB
usage. It will be interesting if there is any further progression or if
the trend will decline? DBB accounts for the majority of practices
and appears to be performing satisfactorily.

7. Summary and Principle Conclusions

Transportation projects require a custom made solution and not a
one size fits all solution, and it is important to compare many
factors during project selection. All project delivery methods have
provided successes, not so successful attempts, and results between
favorable and unfavorable. Every project has a different set of require-
ments, objectives, challenges, and the owners should carefully consider
these requirements in the context of their own culture, environmental
issues, and technical characteristics to decide which project delivery
method provides the best opportunity for success. On the other
hand, it does make a difference which project delivery method is
selected and countries should develop a systematic decision making
process to assure that the best method or best likely method is
used for each project. Also, having quantitative data will greatly
assist the decision making process.

In summary, productivity of the road building contractors is
not measured by any of the owners/clients and it is extremely
difficult to measure or compare. Design-Build and its variants, if
used correctly, have better potential to influence productivity, at
least in the long run. There are many factors that can influence
productivity both positively and negatively, which were previously
mentioned earlier in the report. Early contractor involvement into
the design phase usually produces better outcomes. One important
feature is how to drive the correct behavior of the road building
contractors to be more productive. Perhaps the main role for
clients is to have a successful framework, provide enough flexi-
bility, and the ability to accept contractors’ innovations and effi-
clencies.

For maintenance contracting, productivity is not measured by
the public entities. Productivity gains are mainly achieved by open
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competition for the services. A performance based approach, long
term duration, integrated services (bundling services) as much as
possible, and a substantial sized road area should contribute to
better efficiency and productivity.

In the final state, the productivity is driven by the contractors’
processes, methodology, ingenuity, project management sKkills,
innovation, and by lean construction practices (reducing waste in
all phases). The main influence by the client is to use the best
procurement method for the project and allow enough freedom for
the contractors without corrupting the objectives of the customers
using the roads. There is no guarantee for success, but the clients
should provide the best opportunity or framework for success.

7.1 Capital Projects

Road agencies (clients) can mainly influence factors related to
productivity through the project delivery methods. According to
this study, even though somewhat subjective, the Design-Build
method is more likely to influence productivity. The DBOM,
DBFO (DBFM) and other Design-Build variants are speculated to
positively influence productivity since they use the DB component,
but the test of time and objective data are not available and cannot
make any valid conclusions. These advanced DB variants have other
benefits and attempt to focus toward Life Cycle Costing (LCC), and
subjective comments suggest that these models are “somewhat
promising”.

Other factors contributing to productivity are; performance
based requirements (functional requirements), to allow more
freedom and flexibility of the contractors (done in many ways), to
use incentives and disincentives where appropriate, to allow
Alternative Technical Concepts (ATCs) or innovations, by using
various forms of time based criteria (where appropriate),
prefabrication and structural innovations, the Building Information
Model (BIM), bundling projects to take advantage from the scale
of economy and scope, allow value engineering concepts, and
additional design freedom for the contractors. These factors should
be used wisely and in accordance to the unique details of each
project and their objectives. Also, what works for other countries
may not necessarily work as well in your country!
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The most important finding is that it is possible to foster
productivity in any procurement method by including those factors
and concepts mentioned in the report or accrued elsewhere.

The main benefit of the Design-Build model is time savings, the
potential to foster innovation and customer oriented solutions
(especially time savings) by integrating the design and construction
phases. The Design-Build project delivery methods need to be
“implemented correctly” in order to receive the intended benefits. A
classic example is to minimize the amount of design as possible, yet
retain enough to have a clearly defined scope and technical solutions.
Other arguments or characteristics of Design-Build projects include a
clear scope, more suitable to complex project, schedule driven (time
demands), budget is approved, environmental approval, no extensive
constraints, allowing ATCs, and sufficient client resources to
enhance the cooperation and teamwork. A significant enhancement
to the DB model is co-location of the client, designer and con-
tractor to enhance the teamwork and expedite the process.

The overall productivity influence is the means and methods
used by contractors to organize the work processes and are not
typically under the influence or control of the clients, but can be
encouraged by providing the right circumstances, the right incen-
tives, and attempting to drive the correct behavior. In essence,
creating an environment of opportunities and framework for
success can have a positive influence on the productivity of road
building contractors.

7.2 Maintenance

The public entities are also not measured productivity of the main-
tenance contractors. Productivity gains in maintenance contracts
are more difficult because maintenance is mainly dealing with the
repair and upkeep of assets. The main productivity gains are
achieved by placing the maintenance services into open compe-
tition, which may be a highly contentious and controversial issue in
some countries. All countries in this study except for a handful in
the USA have placed all their maintenance services in full open
competition and are using a Performance Based Service Agree-
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ments (PBSA) concept. The PBSA approach deviates significantly
versus outsourcing using traditional methods and practices.

Other factors contributing to productivity are; using incentives
and disincentives, allowing more freedom and flexibility of the
contractors, using longer term contracts (as much as possible), using
larger areas (economy of scale), bundling of services (economy of
scope), a balanced approach to risks, having innovative and modern
intelligent equipment, using partnering, measuring the per-
formance of the maintenance contractors, applying an ICT system
that is flexible and easy to use, and using the hybrid model.

Asset management systems need to be robust and flexible to
manage the assets and make sure that performance, reliability,
efficiency, potential savings, and quality are achieved.

Also, what works for other countries may not necessarily work as
well in your country, as the cultural differences may have a sig-
nificant impact. Having a well organized and efficient maintenance
regime certainly influences productivity, but is mainly dependent
upon the contractor’s processes and practices. This requires a
learning process and may not be achieved by the novice clients and
those having a traditional approach to asset maintenance. In essence,
creating an environment of opportunities and framework for success
can have a positive influence on the productivity.

8. Recommendations

The project has produced significant information on the factors
influencing productivity and the procurement methods used in
some of the progressive countries. Productivity through procure-
ment was the main theme of the research, and the project delivery
system selected has a great influence on the success of a project and
is substantiated by practical results and other research studies.

The results also indicate that it is possible to foster productivity
in any procurement method by including factors discussed in the
text or accrued elsewhere.

The recommendation is that the Design-Build model should be
increased and used to a greater potential. It is important to
understand that not all projects favor the Design-Build model and
it is important to use the appropriate model for that particular project.
A teaming and partnering approach and co-location (medium to
large sized projects) in Design-Build often produces the better
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results. Other recommendations include allowing innovations and
alternative practices as well as using more performance based require-
ments, time based aspects when appropriate (A +B Bidding), and
incentives that drive the correct behavior/results.

Recommendations are listed as follows in their order of importance.

First Recommendation — Systematic Evaluation

There 1s a lack of a thorough systematic quantitative evaluation of
each project and via project delivery method. This would be
significantly useful to practitioners in determining the success level
of a completed project. Also, hand-in-hand is to develop a decision
matrix for selection of project delivery methods, which could
potentially determine the best fit. There are guidelines available
from other countries, which could be used for a base reference and
be considered for further development.

Second Recommendation — Testing Alternative Methods

It is wise to test each method and learn best practices for each
method. Design-Build should be the first step before advancing
into the complex variants, because they typically demand more
knowledge and resources. It should be understood that it is the
Design-Build component in advanced variants that influences effi-
ciency and productivity.

A few projects may not be sufficient to determine its merits and
validation. It is not possible to evaluate the success if alternative
project delivery methods have not been used or tested to some
degree.

Third Recommendation — Freedom, Flexibility and Innovation

Allowing the contractors more freedom and flexibility when per-
forming the work, can lead to productivity gains. Innovations are
strongly desired and the best approach should be determined,
whether by Design-Build or other methods. Also, a process should
be created to determine the acceptance of ATCs. This also includes
the use of more performance/functional requirements, which
requires due diligence and robust data.
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Fourth Recommendation — Collect Cost Data

There is a concern that the cost data in the form of unit prices need
to be collected and used for evaluating productivity. The question
then becomes at what level do you desire to compare the pro-
ductivity and if it is the clients’ obligation? Cost data is a good
benchmark as it is a quantitative measure. However, collecting the
cost data is not a means to an end, even though the cost data is
important. Even if data is collected, it is important to have homo-
genous elements within the cost data to make objective com-
parisons. Cost data is also important politically and not knowing
the costs of various elements/groups is not a good outcome.
Knowing the cost is also important when considering Life Cycle
Cost (LCC) and also important in asset management.

Fifth Recommendation — Implementing Robust Factors

Factors that influence productivity have been gathered and demon-
strated. The next step is the implementation of these diverse
factors into the practices and project delivery methods.

It is also important to identify which factors are more favorable
and their relative importance. This means that a robust collection
of data and results is needed to determine the scale of importance.
This may or may not be possible to determine objectively, but may
be qualitatively inferred.

Sixth Recommendation — Continue Benchmarking

The study shows several findings and the complexities of pro-
ductivity related to procurement. The Design-Build method shows
strong evidence and results, but should not be considered a panacea. It
is recommended to continue benchmarking as there may not have been
enough projects to objectively compare results. It is possible that the
lessons learned and best practices were not utilized properly during
the first few Design-Build projects so this should be taken into
consideration for the next application of DB.
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Seventh Recommendation — Design Degradation

The study revealed that the design quality is not as good as in the
past. This seems to be a common problem internationally. This
requires further analysis to determine if this is possibly related to
the outsourcing of design, the procurement practices (lower bids),
a loss of expertise, or other factors.

Recommendations — Maintenance Services

For maintenance contracts, healthy/functional competition is a vital
aspect in order to have success now and in the future. Each country
needs to find ways to make it happen. The other recommendations are
continue adding more performance requirements when appropriate
(not all aspects have fully developed robust performance require-
ments), use a hybrid model which has the possibility to allow for
innovations, and to balance the risks.

Five to seven year contract duration (the longer the better) is
also recommended and aligned with international practices. This
would provide economies of scale and assist in the investment of
equipment which is difficult in three year contract durations.

The winter index should be re-evaluated to determine if risks are
properly distributed to the contractors. This may require further
study.

Asset management systems need to be robust and flexible to
manage the complexity of the road assets and make sure that per-
formance, reliability, and quality are satisfactorily maintained.

Final Thoughts

Knowing that the implementation of alternative methods and changing
the culture takes time, it is still considered being a worthy process.
Design-Build for infrastructure projects should be seriously con-
sidered, because the time element is the benefit most widely
accepted by professionals around the world. Most infrastructure
projects today consider time, innovation and productivity as
important features. Teamwork was an original intend in the DB
method and is an important tool to solve problems and disputes.

In both capital and maintenance contracting, productivity gains
are mainly at the control and destiny of the contractors. Pro-
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ductivity is driven by the contractors’ processes, methodology,
ingenuity, project management skills, innovation, and by lean
construction practices (reducing waste in all phases). The main
influence by the client is to use the best procurement method for
the project and allow enough freedom for the contractors.

There is no guarantee for success, and implementation may be
burdensome or take time to fully develop a viable practice. The
clients should take the lead position and provide the best
opportunity or framework for success.
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Appendix A: Definitions
Design-Bid-Build (DBB -Traditional Method):

In this model, an owner/client procures the services of a design
consultant to develop the scope of the project and complete design
documents. After the design is essentially complete, the owner/client
procures a contractor to build the project according to the design and
all related documentation and specifications. It is a linear process or
segmented approach. Typically, in a public organization the pro-
posal is in an open competition according to the procurement
rules. (Countries in the EU must conform to the EU rules for pro-
curement). After the project is completed, the owner is responsible
for operations and maintenance.

Construction Management (At Fee - CM@ZFee):

This is a process similar to the DBB model (traditional model),
where the owner/client is responsible for the design, bidding, and
construction of a project. However, the CM organization takes on
the responsibility as an advisor to the client for administration and
management, constructability issues, day-to-day activities and possibly
quality verification. The CM organization has no contractual obligation
to the design and construction entities, and is usually paid a fee for
the services.

Construction Management - At Risk Advisor (CM@Risk):

In this scenario the owner/client has one agreement with the Con-
struction Manager, who then has an advisory role with the design
consultant, and then usually becomes the general contractor (or
assumes the risk if another contractor is used) to complete the
project. CM@Risk assumes the risks for constructing the project,
which differentiates this model from CM@Fee. After the project is
completed, the owner is responsible for operations and main-
tenance.
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Design-Build (DB):

Design-Build is a project delivery method in which the owner/client
selects an organization that will complete both the remaining design
portion and the construction of a project in one agreement. The
completion of design and construction may occur simultaneously.
Usually the initial design is procured by the design consultant.
After the project is completed, the owner is then responsible for
operations and maintenance.

Design-Build-Operate-Maintain (DBOM):

Design-Build-Operate-Maintain is a project delivery method in
which the owner/client selects an organization that will complete
the design, construction, maintenance and an agreed upon period
of operational parameters under one agreement. Upon termination
of the contract agreement, the owner is responsible for operations
and the maintenance of the project. The DBOM model has the
potential to be more aligned with Life Cycle Costs (LCC).

Design-Build/Finance/ Operate (DBFO) and Design-
Build/Finance/Maintain (DBFM):

Design-Build/Finance/Operate is a project delivery method similar
to DBOM, except that the contractor is also responsible for financing
the project. The contractor assumes the risks of financing, design,
construction, and maintenance until the end of the contract period.
There are various types of payment schemes used to receive pay-
ment for the services. The DBFO model has the potential to be
more aligned with Life Cycle Costs (LCC).

Build Own Operate Transfer (BOOT):

Build Own Operate Transfer is a project delivery method similar to
DBFO, except that there is an actual transfer of ownership. The
Contractor is responsible and assumes the risks for the design,
construction, maintenance, operations, and financing of the pro-
ject.
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Lump Sum:

Lump Sum is considered as a fixed price agreement for the total
work and products of a given project. Sometimes this is also re-
ferred to as a “Fixed Price” contract.

Unit Price or Schedule of Rates:

This refers to price considerations for specific activities or services
performed for the project, such as construction work and/or
materials. For example, the cost per unit for a guard rail is
measured in €/meter.
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Appendix B: Questionnaires

Capital Projects:

1. Please provide a short overview of your procurement practices?

10.

11.

262

. How do you measure the Contractor’s Productivity? What key

performance measures (KPIs) or indices are you using? How
can you affect Contractor’s Productivity and what are some
examples? If there are no measures, what are some potential
measures?

. What factors in general contribute to productivity and inno-

vation? What factors in procurement contribute to productivity
& innovation?

What are the present Procurement Practices used for Capital Invest-
ment Projects?

. What are the incentives for increasing productivity using pro-

curement? How does the client benefit from more productivity
1n construction?

. What are your experiences, benefits, and challenges from using

each method? Were there any pre-requisites before using other
models? What changes were needed, if any? Are there any quan-
titative results?

How do you decide which model to use & why, for a given pro-
ject? Do you have a project decision matrix or equivalent? What
are the arguments for using each method? Are you planning to
change the practices in the future and why?

Since the Design-Build Model appears to be increasing, what are
the pre-requisites, measurable results, productivity results, &
challenges with this model?

. What are Contractor’s concerns, challenges, and perception of

Design-Build?

What are Designer’s concerns, challenges, and perception of
Design-Build?

How do you tender the projects? What Contractor Selection
Criteria is used?
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12.What are some of the Best Practices in Contractor Selection
Criteria? Are there any Incentives used? What are the challenges?
How can a contractor propose innovations during the tendering
phase and also during the actual project implementation? Any
examples?

13.Does the use of Performance Specifications/Measures increase-
ing productivity or innovation? Please explain how?

14.Is there any standardization or prefabrication? What are some
examples? (It could be for processes, specifications, work flows,
prefabrication, off-site techniques or others).

15.Does Project Management affect productivity? What are some
examples?

16.What type of evaluation is done after each project? What factors
are considered? Do you have a systematic approach? Is there
any government agency involved in evaluation of the project?
Or involved in evaluation of the procurement process? What are
you measuring in terms of cost? (Unit prices, overall cost or
other)?

17.What are some of your success stories? Challenging projects?
Which models have better overall cost containment?

18.Is partnering used? Is it formal or informal partnering? Describe
how it functions? Any other forms of Teamwork used?

19.How do you train the client’s staff in becoming procurement
experts? Are you using consultants? Are there any official
training classes? How is this implemented all the way into the
organization and to the local offices? Please provide some
examples?
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Appendix B: Questionnaires (Cont’d)
Maintenance Contracting:

1. Please provide a short overview of your procurement practices?

2. How do you measuring the Maintenance Contractor’s Per-
formance or Productivity? How is it accomplished? What key
performance measures (KPIs) or indices are you using?

3. What factors in general contribute to productivity and inno-
vation? What factors in Maintenance Contracts contribute to
productivity & innovation?

4. What are the present Procurement Practices used for Main-
tenance Contracts?

5. What are your experiences, benefits, and challenges from using
each method? Were there any pre-requisites before using the
various models? What changes were needed? Are there any
quantitative results?

6. How do you decide which model to use & why, for a given pro-
ject? Do you have a project decision matrix or equivalent?

7. What are the arguments for using each method? Are you plan-
ning to change the practices in the future and why?

8. How do you tender the Maintenance Contracts? What Con-
tractor Selection Criteria is used?

9. What are some of the Best Practices in Contractor Selection
Criteria? Are there any Incentives used? What are the chal-
lenges?

10.Does the use of Performance Specifications/Measures increase-
ing productivity or innovation? Please explain how?

11.Is there any standardization or other innovations? What are some
examples?

12.Does Project Management affect productivity? What are some
examples?

13.What type of evaluation is done after contract duration? What
factors are considered? Do you have a systematic approach?

14.What are Contractor’s concerns, challenges, and perception from
the Maintenance Contracts?

15.What are some of your success stories? Challenging projects?
Which models have better overall cost containment?
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16.Is partnering used? Is it formal or informal partnering? Describe
how it functions? Is there a systematic problem resolution pro-
cess or hierarchy? Any other forms of Teamwork used?

17.How do you train the client’s staff in becoming procurement
experts? Are you using consultants? Are there any official training
classes? How is this implemented all the way into the organization
and to the local offices? Please provide some examples?
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Appendix C: Organizations Interviewed

Most of the interviews with the experts from each country were
completed face-to-face except for others that were performed via
telephone. The interviews were very informal in order to obtain a
more comprehensive approach. The countries and organization
interviewed are listed below

ENGLAND

Highways Agency — Road Maintenance
Highways Agency — Road Capital Investment Projects
Costain Group PLC

FINLAND

Finnish Transport Agency — Road Maintenance Division
Finnish Transport Agency — Road Capital Investments
Destia Oy — Infra Construction

Destia Oy — Infra Maintenance

Skanska Infra Finland

YIT Infra

HOLLAND

Dutch Ministry of Infrastructure and the Environment - Road Capital
Investment Projects

Dutch Ministry of Infrastructure and the Environment — Performance
Based Contracting

Heijmans Infra

ONTARIO, CANADA

Infrastructure Ontario
Ontario Ministry of Transport — Contract Innovation Office
Ontario Ministry of Transport — Maintenance Contracts
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SWEDEN

Swedish Transport Administration - Road Capital Investment Projects
Swedish Transport Administration - Road Maintenance Division
Skanska Sweden AB

NCC Construction

Sweden Agency for Public Management (Via Telecom)

Statistics Sweden - Economic Statistics Department (Via Telecom)

USA

Maryland State Highway Administration — Innovative Contracting
Division

Virginia Department of Transportation — Innovative Project Delivery
Duivision

Virginia Department of Transportation — Asset Management Division
National Institute of Standards and Technology (Via Telecom)
Minnesota Department of Transportation—Office of Construction
and Innovative Contracting (Via Telecom)
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