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• Qualitativ e Cost-Technica l Trade-off : Thi s metho d relie s primaril y o n the
judgment o f the selection officia l an d not on the evaluation ratings and scores.
The fina l decisio n consist s o f an evaluation , comparativ e analysis , an d trade -
off proces s tha t ofte n requir e subjectivit y an d judgmen t o n th e par t o f th e
selecting official .

• Fixe d Price-Best Proposal : Thi s metho d utilize s a maximum pric e o r a fixed
price fo r the project . Offerer s mus t submi t price proposa l tha t i s equa l to or
less tha n th e specifie d bi d price . Th e awar d i s base d onl y o n th e technica l
proposal evaluation . Th e offero r selecte d will be that whose technica l score is
the highest.

The qualitativ e cost-technical tradeof f and the weighted criteri a algorithm s are
the mos t frequentl y use d an d mak e u p nearl y one-hal f (2 3 o f 50 ) o f th e sampl e
population. Th e adjuste d score, adjuste d bid , an d meets technical criteria-low bid
algorithms ar e approximately equa l in number an d comprise 44% of the sample. Th e
quantitative cost-technica l tradeof f an d the fixed-price-best proposa l algorithm s ar e
used only 4% of the sample .

The best-valu e parameters , evaluatio n criteria , evaluatio n ratin g systems an d
award algorithm s describe d i n this sectio n ar e a  generic synthesi s o f what th e entir e
design an d construction industr y define s a s best-value procurement . Th e differences
in concept s ar e foun d du e t o th e agencie s tha t us e the m an d some  ar e du e t o th e
nature of the project s themselves. A s a next step, the research tea m benchmarked th e
current practice s i n th e highwa y industr y agains t thos e i n th e genera l constructio n
industry. Th e next section discusses the results of a survey regarding the use of best-
value in the highway constructio n industry .

National Transportatio n Agency Surve y Results

As outline d i n th e methodology , th e researc h tea m develope d a  surve y t o obtai n
informatio n relate d to the stat e of practic e of best-value procuremen t i n the highwa y
construction industry . Of  the 41  agenc y representative s responding , 27  respondent s
answered tha t the agency had some experience wit h best-valu e procurement , tw o (2)
agency representative s responde d tha t th e agenc y ha d no experience bu t planne d t o
use best-value i n the near future , an d 12 respondents indicate d tha t the agency had no
experience wit h best-valu e procurement . Th e answers t o this questio n reveale d tha t
among th e respondents , th e majorit y (66% ) o f agencie s ha d experienc e wit h som e
form of "best-value" procurement.

The secon d questio n aske d respondent s t o defin e th e particula r selectio n
strategy o r strategie s use d amon g th e method s define d i n th e questionnaire . Th e
followin g summarize s th e variet y o f selectio n strategie s use d an d th e frequenc y o f
their use:

• 1 0 of 27 use "Meets Tech. Criteria-Lo w Bid" (37% )

• 7  of 27 use "A+B" (20%)

• 6  of 27 use "Adjusted Bid" (22% )

• 6  of 27 use "Weighted Criteria " (22% )
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• 3  of 27 use "Multi-parameter" (11% )

• 2  of 27 use "Cost/Technical Trad e off (7% )

• 1  of 27 use "Adjusted Score" (5%)

The responses indicate d tha t the best-value selection strategy  used most  ofte n
(37%) wa s Meet s Technica l Criteria-Lo w Bid . Severa l respondent s include d A+ B
Bidding and Multi-Paramete r Biddin g as selection strategies i n the "Other" category.
If these strategie s ar e assumed t o be equivalen t as noted i n the definition , the Multi -
Parameter strateg y wa s th e nex t mos t frequentl y use d strateg y (31%) . Thi s
distribution indicate s that the best-value selectio n strategies adopted by transportatio n
sector agencie s ar e mor e closel y aligne d wit h th e lo w bid syste m compare d t o th e
distribution o f the awar d methods o f the larger sample o f projects, includin g vertica l
projects an d project s outsid e o f th e transportatio n secto r presente d i n previou s
sections o f thi s chapter . Th e large r sampl e populatio n o f cas e stud y projec t RFP s
presented i n Tabl e 4  indicate d tha t th e weighte d criteri a an d cost-technica l tradeof f
strategies wer e th e mos t frequentl y used , comprisin g hal f (2 5 o f 50 ) o f th e sampl e
population .

The third questio n asked respondent s t o identif y wha t ke y criteri a wer e use d
by th e agenc y i n th e qualificatio n o r selectio n process . Th e ke y criteri a an d
frequency of their use are summarized a s follows:

• 1 6 of 25 use "Past Performance" (64% )

• 1 5 of 25 use "Projected Time" (60%)

• 1 3 of 25 use "Personnel Qualifications " (52%)

• 1 1 of 25 use "Management Capabilities" (44%)

• 6  of 25 use "Public Interfac e Plan" (24%)

• 6  of 25 use "Technical Capability/Solutions " (24%)

• 9  of 25 use other categories (36% )

The surve y result s fo r th e transportatio n agencie s indicat e tha t pas t
performanc e an d projecte d tim e ar e th e most  frequentl y use d criteri a followe d b y
qualifications o f personnel , h i comparison , th e large r sampl e populatio n cite d pas t
performance an d qualification s of key personnel a s the most frequentl y used criteria .
In the cas e o f transportatio n agencies , i t appear s tha t projecte d tim e performanc e i s
more importan t than other commonly used criteria .

Summary and Conclusion s

This pape r ha s define d th e stat e of the industr y for best-valu e procuremen t methods .
Current trend s i n legislatio n ar e pavin g th e wa y fo r wide-sprea d us e o f best-valu e
procurement fo r highwa y constructio n projects . Fou r ke y best-valu e concept s o f
parameters, evaluation criteria, evaluation ratin g systems and award algorithms have
been define d in this researc h and presented i n this chapter . Th e applicatio n o f these
concepts wa s validate d throug h 5 0 summar y leve l an d 1 4 detaile d best-valu e cas e
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studies fro m al l sectors o f public construction . Lastly , best-value use in the highway
industry wa s benchmarke d thoug h a  nation-wid e surve y o f stat e transportatio n
agencies. Thi s detail s the state of the industr y and has provided the framewor k for a
critical analysi s o f best-valu e method s fo r potentia l us e i n highwa y constructio n
projects.

Several conclusion s ca n b e draw n fro m th e result s o f th e abov e analyses .
First, th e best-valu e parameter-base d framewor k develope d t o describ e th e
fundamenta l element s of this type of contracting works well to distill the essence of a
given projec t and describe the salient contractua l mechanisms tha t are inherent  to its
make-up. Thi s can be extended fro m th e analysis of case studies to the developmen t
of ne w best-valu e projec t procuremen t documents . Publi c owner s shoul d firs t
identif y thos e parameter s tha t ar e o f specifi c interes t i n a  give n project . Next , fo r
each o f the parameters , best-valu e evaluatio n criteria shoul d b e generate d t o permi t
the evaluatio n o f competin g proposals . T o d o this , a  best-value ratin g syste m an d
best-value awar d algorith m mus t b e selecte d fro m amon g th e option s fo r eac h
identified in this paper. Al l of the above can then be published i n the best-value RFP
making th e metho d b y whic h th e best-valu e proposa l i s determine d completel y
transparent to the competitors . B y following this approach, public owners wil l ensure
that the entir e best-value process is covered and that justificatio n fo r each componen t
in the ultimat e selection decision can be justifie d befor e the RFP is published.

Next, i t can be conclude d that best-valu e contracting is alread y is being used
successfull y i n the industry . Th e numbe r of best-value procuremen t document s that
were foun d combine d with the excellent response rate to the survey both indicate that
public owners not onl y understan d the potentia l advantages o f using this metho d bu t
are able to convert these theories into practice in their construction programs .

Finally, the intersection o f the literature, the case stud y projec t contents, and
the survey result s seem to indicate that the most importan t facto r t o public owner s is
the qualification s an d pas t performanc e o f th e constructio n contractor . Thi s i s
followed b y contrac t pric e an d schedule . Thus , i t ca n b e conclude d tha t th e majo r
impetus behin d implementin g best-valu e contractin g i s t o ensur e tha t a  competen t
contractor with a track record of success wins the projec t rather tha n merel y the one
who may have made the biggest mistak e of its cost estimate . Owner s apparentl y are
willing to pay a marginal amount more for their construction to achieve this objective
with regard to the "quality" of the contractor that will build their project .
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Appendix 1: Case Study Summary

Table 1. 1 illustrate s th e additiona l informatio n gleane d fro m th e analysi s o f best -
value RFP's collected durin g the firs t phase of this study. Th e case study summar y
below i s based upon the same 50 cases previously presented in Table 2 in the best-
value parameter section.

Table 1.1. Best-Valu e Award Algorithm Case Study Summary

State/ Agency

Alaska DOT

Arizona DOT

Colorado DOT
Pre-1999

Colorado DOT
Post- 1999

Delaware DOT

District of
Columbia DPW

Agenc y Terminolog y

Criterion Score

I Quality Adjuste d Pric e
Ranking

Low Bid, Time Adjusted

Best- value

Competitive Proposals

Best- value

Florida DOT [Adjuste d Scor e

Georgia DOT Low Bid, Prequalifie d

Idaho DOT [weighte d Selectio n

Indiana DOT |LO W Bid, Fully Qualifie d

Maine DOT

Massachusetts
DOT

Michigan DOT

Minnesota DOT

Missouri DOT

New Jersey DOT

North Carolin a
DOT

Ohio DOT

Oregon DOT

South Carolina
DOT

Overall Value Rating

Best- value

Low Composite Scor e

Low Bid, Fully Qualifie d

Low Bid + Additional
Cost

Modifie d Lo w Bid

Quality Adjuste d Pric e
Ranking

Low Bid

Best- Value

Low Composite Scor e

South Dakota |Best - Value
DOT

Remark s Best-Valu e
Award

Algorith m

Divide Technical Scor e by Price I  Adjusted Scor e

Percentage system used to adjus t [Adjuste d Bi d
bid price for technical scor e

Multi-parameter bi d with
qualification s

May use weighted criteria to arrive
at an adjuste d scor e

Design Alternates, Qualifications ,
Scheduled, an d Price scored .

Adds owner contrac t administratio n
costs to price

May also include time adjustmen t

Short list by qualification s

Cost 51%; Qualifications / Pas t
Experience 49%

Minimum technica l score to be
found qualifie d

Divide Price by Technical Scor e

Included life-cycl e cost criteri a

Divide Price by Technical Scor e

Short list by qualification s

Additiona l costs include life-cycl e
cost calculatio n

Meets Technica l
Criteria - Low Bid

Adjuste d Scor e

Weighted Criteria

Adjusted Scor e

Adjuste d Scor e

Meets Technica l
Criteria - Low Bid

Weighted Criteri a

Meets Technica l
Criteria - Low Bid

Adjusted Bi d

Weighted Criteri a

Adjusted Bid

Meets Technica l
Criteria - Low Bid

Meets Technica l
Criteria - Low Bid

Included design costs |Meet s Technica l
Criteria — Low Bi d

Percentage system used to adjus t
bid price for technical scor e

Includes design cost s

Combine technical with cost by
weights

Divide Price by Technical Scor e

Divide Price by Technical Scor e

Adjuste d Bi d

Meets Technica l
Criteria - Low Bid

Weighted Criteri a

Adjuste d Bi d

Adjuste d Bi d
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State/Agenc y

Utah DOT

Agency Terminolog y

Best- Value

Remarks

Combine technical with cost by

Best-Valu e

Award
Algorith m

Weighted Criteria

Virginia DOT Two Step Selectio n

Washington DOT

Alberta, Canada ,
Ministry o f
Highways

City of Reno,
Nevada

City of Santa
Monica,
Californi a

City of Wheat
Ridge, Colorad o

District of
Columbia School s

High Best- Value Score

Value Index

Best-Value

RFP Process

RFP Process

Best- Value

Federal Bureau of Best-Valu e
Prisons

Federal Highwa y |Best-Valu e
Administration

Fort Lauderdal e |  Selection/Negotiatio n
County, Florid a

General Service s
Administration

Los Alamos
National
Laboratory

Maricopa County ,
Arizona

Best-Value

Best-Value

Quality Adjuste d Price
Ranking

Best-Value

Competitive Sealed

Naval Facilitie s
Engineering
Command

Nashville County ,
Tennessee Proposal s

National iBest-Valu e
Aeronautics and
Space
Administratio n

weights

Qualifications/Experience i n Step 1  jWeighted Criteria
and Price and Technical i n Step 2

Divide Technical Score by Price [Adjuste d Scor e

Divide Technical Score by Price JAdjuste d Scor e

Qualifications &  Past Performanc e
equal to Price

Requires Guaranteed Maximu m
Price and life-cycle criteri a

Uses Weighted Criteria approach to
arrive at technical score

Responsiveness chec k fo r
qualifications , experienc e &
subcontractin g plan. Awar d to
lowest, full y responsiv e bid .

Uses Weighted Criteria approac h to
arrive at technical score

Adds owner contrac t administratio n
costs to price. Uses Adjuste d Scor e
formul a t o differentiat e betwee n
bids

Requires Guarantee d Maximu m
Price

Uses Weighted Criteri a approach to
arrive at technica l score

Two phase selectio n

Weighted Criteri a

Qualitative Cost -
Technical Trade -
off

Fixed Price/Best
Design

Meets Technica l
Criteria - Low Bid

Qualitative Cost-
Technical Trade -
off

Quantitativ e Cost-
Technical Trade -
off

Weighted Criteri a

Qualitative Cost -
Technical Trade -
off

Weighted Criteri a

Uses Weighted Criteri a approach to
arrive at technical score. The n
computes a "$-value" of technica l
proposal and subtracts fro m pric e

Uses Weighte d Criteria approach to
arrive at technical scor e

Qualifications , Management Pla n
and Price plus Warranty

Uses Weighted Criteri a approach to
arrive at technical score

Adjusted Bid

Qualitative Cost -
Technical Trade -
off

Adjuste d Scor e

Qualitative Cost-
Technical Trade -
off
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State/ Agency

National Institut e
of Standards and
Technology

National Park
Service

Pentagon
Renovatio n
Program Offic e

Seattle Water
Department

University of
Colorado

University of
Nebraska

US Army Corps
of Engineers

US Customs
Service

US Department of
Energy

US Forest Service

US Posta l Service

Utah Dept. of
Natural Resources

Agenc y Terminolog y

Best- Value

Best- Value

Best- Value

Best- Value

Best- Value

Best- Value

Best-Value

Best- Value

Best- Value

Best-Value

Best-Value

Value Based Selection

Remark s

Uses Weighted Criteria approach to
arrive at technical score .

Uses "technically acceptable"
approach to arrive at technical
score.

Uses Weighted Criteria approach to
arrive at technical score; includes
incentive clauses.

Uses Weighted Criteri a approach to
arrive at technica l score

Qualifications/Experienc e in Step 1
and Price and Technical i n Step 2

Qualifications/Experienc e in Step 1
and Price and Technical in Step 2

Uses Weighted Criteri a approach to
arrive at technical scor e

Uses Weighted Criteria approach to
arrive at technical score. Require s
Guaranteed Maximum Price

Uses Weighted Criteria approach to
arrive at technical score

Uses Adjuste d Bi d formul a to
differentiat e betwee n bids

Uses Weighted Criteria approach to
arrive at technical score

Best-Valu e
Award

Algorith m
Qualitative Cost-
Technical Trade -
off

Qualitative Cost -
Technical Trade-
off

Qualitative Cost -
Technical Trade-
off

Quantitativ e Cost-
Technical Trade -
off

Weighted Criteria

Weighted Criteria

Qualitative Cost-
Technical Trade -
off

Qualitative Cost-
Technical Trade -
off

Quantitative Cost-
Technical Trade-
off

Quantitative Cost-
Technical Trade -
off

Qualitative Cost-
Technical Trade-

[off

Combine technical with cost by Weighte d Criteri a
weights
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Preference for A + B Contracting Techniqu e amon g
State Departments o f Transportatio n

Kelly C. Strong,1 Nolan Raadt,2 and James Tometich 3

Abstract

The objective s o f th e researc h ar e t o compar e performance , cos t an d valu e
implications o f design-buil d contracts , A+ B contracts , lan e renta l contract s an d
traditiona l contracts . Specifi c performanc e an d cos t measure s considere d ar e
Administration Costs , Projec t Costs , Managemen t Complexity , Disruptio n t o Thir d
Parties, Roa d Use r Costs , Innovation , Product/Proces s Quality , an d Fundin g
Flexibility &  Duration . Performanc e parameter s ar e compare d o n nin e differen t
project types . Th e research compares th e three innovative contractin g technique s t o
traditional contractin g o n relevan t performanc e factor s fo r eac h projec t types ,
resulting i n a  "bes t practice s guide " alon g wit h projec t selectio n criteri a fo r
innovative contractin g methods . Th e researc h methodolog y utilize d a  surve y o f
nationa l experts who rated each innovativ e contractin g method fo r each performanc e
factor o n eac h o f th e projec t types . Result s o f th e finding s fro m th e surve y o f
national expert s a s wel l a s summarie s o f cas e stud y interview s ar e describe d an d
discussed.

Keywords- A  + B Contracts; innovative contracting; performance

Proble m Statemen t

Many governmenta l agencie s charge d wit h deliverin g publi c infrastructur e ar e
experimenting with innovativ e contractin g methods an d have bee n ove r th e pas t ten
years. Man y of the more common techniques have recentl y been formall y approved
for us e b y th e Federa l Highwa y Administratio n (FHW A 2002) . On e particula r
federal program , Specia l Experimen t Projec t Numbe r 1 4 (SEP-14) , i s helpin g t o
accurately defin e an d clarif y man y o f thes e ne w innovativ e contractin g methods t o
ensure tha t th e processe s an d practice s involve d wit h innovativ e contractin g ar e
implemented effectively . Th e mandates o f SEP-14 appl y onl y to federall y funde d
projects, but states can use the techniques presented in the SEP-14 legislatio n on state
funded projects . Th e primar y objectiv e of SEP-1 4 i s t o revie w specifi c innovativ e
contract technique s a s the y ar e applie d t o specifi c projects , whic h ar e monitore d
closely b y participatin g stat e Department s o f Transportatio n (DOT ) t o measur e the
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2 Research Assistant , Departmen t of Civil, Constructio n and Environmenta l Engineering , Iowa State
University, 454 Town Engineering , Ames IA 50011, 515-294-146 0
3 Research Assistant , Departmen t o f Civil, Constructio n and Environmenta l Engineering , Iow a State
University, 45 4 Town Engineering , Ames IA 50011, 515-294-146 0
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effectivenes s o f innovativ e contractin g compare d t o th e traditiona l design-bid-buil d
method o r othe r acceptabl e methods . However , man y state s ar e laggin g i n repor t
preparation, an d thos e state s tha t hav e complete d report s hav e no t presente d thei r
informatio n i n a consisten t manner.

The specifi c innovativ e contractin g method s unde r investigatio n i n the SEP -
14 report are:

• A  + B with an Incentive/Disincentive option (A + B w/ I/D),
• Lan e Rental ,
• Warrant y Clauses, and
• Design-Build .

A +  B contractin g i s sometime s referre d to a s cos t plu s tim e contracting , o r
biparamete r bidding . I n A +  B contracting , th e submitte d bid s includ e a  cost an d a
schedule fo r completin g th e work , typicall y withi n som e boundar y condition s
established b y th e DOT . Th e DO T ca n the n translat e tim e difference s int o a n
economic valu e by using the average dail y Road User Cost s i n order to optimize the
economic valu e (costs/benefits ) o f th e bids . Th e DO T ma y als o includ e incentiv e
and/or disincentiv e (I/D ) languag e i n th e contrac t a s motivatio n t o complet e th e
project i n a  timel y manner . Incentiv e clause s indicat e th e bonu s t o b e pai d i f th e
contractor finishe s earlie r than the contractua l completio n state , wherea s disincentiv e
clauses indicat e penaltie s t o b e impose d fo r failin g t o mee t th e contrac t completio n
date. Th e awar d i s made t o the bidde r whos e combinatio n of cos t an d tim e reflect s
the bes t value . Roa d Use r Cost s an d th e metho d fo r incorporatin g the m int o th e
award decision are discussed in more detail in subsequent sections of the paper .

Lane renta l i s somewha t simila r t o A  +  B  contractin g i n tha t attempt s ar e
made to includ e the "cost" of disruption s or loss o f service t o the travele r i n the bid
consideration. Bidder s include a  schedule fo r lane or shoulder closings along with a
cost fo r construction . Th e DOT assign s a n hourl y o r dail y charge fo r closin g a  lane
or shoulde r an d charges th e contracto r fo r the closure . Th e objectiv e i s to motivat e
contractors t o minimiz e closure s o n high-volum e roadway s o r durin g hig h volum e
times. Similarl y t o A  +  B  contracts , Roa d Use r Cost s for m th e basi s o f th e lan e
rental fees .

Warranty clause project s utilize contracts tha t shif t th e burden of maintenanc e
and repai r o f deficiencie s to the contracto r for a  specifie d perio d afte r completio n o f
the project . A  warrant y contrac t transfer s much o f the quality proces s responsibilit y
to th e contractor , alon g wit h th e ris k o f qualit y failures . Becaus e warrant y claus e
contracts ar e ver y dissimila r t o th e othe r innovativ e contrac t types , the y wer e
excluded fro m consideratio n in this study.

Design-build i s a  contract method where a  singl e entit y is awarded a  contrac t
for bot h desig n an d constructio n o f th e project . Wherea s A  +  B  an d lan e renta l
contracting fi t th e traditiona l deliver y mode l o f design-bid-build , design-buil d
represents a n alternativ e for m o f deliver y wher e constructio n begin s prio r t o th e
completion o f design . Therefore , design-buil d i s a  departur e fro m bot h traditiona l
procurement an d delivery . Althoug h design-buil d ca n involv e comple x funding ,
procurement an d deliver y processes, ther e ar e many benefit s to DOT' s fro m th e use
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