Price Indexing in Transportation
Construction Contracts

Prepared for:

The Transportation Research Board
AASHTO Standing Committee on Highways

Prepared by:

Jonathan Skolnik
Jack Faucett Associates
4550 Montgomery Avenue Suite 300N
Bethesda, Maryland 20814

In Association with Oman Systems

January 2011

The information contained in this report was prepared as part of NCHRP Project 20-07, Task
274, National Cooperative Highway Research Program.

SPECIAL NOTE: Thisreport IS NOT an official publication of the National Cooperative

Highway Research Program, Transportation Research Board, National Research Council, or The
National Academies.




Price Indexing in Transportation Construction Contracts (NCHRP 20-07/Task 274‘

Acknowledgements

This study was conducted for the Transportation Research Board, with funding provided through the
National Cooperative Highway Research Program (NCHRP) Project 20-07, Price Indexing in
Transportation Construction Contracting. The NCHRP is supported by annual voluntary contributions
from the state Departments of Transportation. Project 20-07 is intended to fund quick response studies
on behalf of the AASHTO Standing Committee on Highways. The report was prepared by Jonathan
Skolnik of Jack Faucett Associates. The work was guided by a technical working group. The project was
managed by Dr. Andrew Lemer, NCHRP Senior Program Officer.

The opinions and conclusions expressed or implied are those of the research agency that performed the
research and are not necessarily those of the Transportation Research Board or its sponsoring agencies.
This report has not been reviewed or accepted by the Transportation Research Board Executive
Committee or the Governing Board of the National Research Council.

N, clt
TN Fncctt )}
SYSTEMS, INC EECE  Aoocier o



Price Indexing in Transportation Construction Contracts (NCHRP 20-07/Task 274)
— ]

Table of Contents

Tad oY [V 4] o EUU PP PP PP T PPPPPPPPPPPRNt 1
NY=Toi A To] o B 2 T ol  E PP PO PPT T PPPPPPPR 4
Chapter 1: Current Practice and Perceptions at State DOTS....cccecvviiiiiiiiiiie et e e e ee e 4
O OV = oL I = o T R 4
1.2 THE AASHTO SUIVEY .oottiiiiiieeeeeiiiiieee e e e e et ettt e e e e e e e e e ettt e e eeeeeees sttt aasaasessattnnnaaeeseessssrnnnseeeesessssrnnnns 5
1.3 Survey of DOT Perceptions, Costs and Barriers.......oecuuuieeiiiiiiieiiiicee e e eeeee e e e e e eeeanees 7
1.4 DOT Survey Methodology and RESPONSE .....uuuiiiiiieiiiiiiieie e e e ettt e e e e e e e ettt e e e e e e e e eaatnaeeeeeeeesesnnans 7
1.5 Aspects Of the CUITENt PrOZram ..... .o i i e e e e e e e e e e et e e e e s e e eestbaeeeeeeseessees 8
1.6 CUrrent DOT Program COSES ..uuiiiuiuiieiiiiieeeeeieeeeeete e e e ette e e e et eeeeetaeeesataeesetnaseeeetnnseerssneeensnnseeresnns 11
1.7 Fuel Price AdJUuSTMENt ClaUSES......uuuiiii et e et e e e e ettt e e e e e e e e e ettt e e e e e eeesaabsaaaeeeaaeennns 14
2 T I =T =T o o] o 16
1.9 DOT Future Plans and Changes........ciiiiiiiiiiiiiiiie e eeeeeetiee e e e e e e e et ee e e e e e e e e e attbeeeeeeseessstsanaaeaaaeennns 20
1.10 Conclusions on DOT CUrrent PractiCe .......cciiiiiiiiiiiiiiieeeieeciiieiee e e e e 23
Chapter 2: Current Contractor Practice and Percepltions.....ccccoovveeeiiiiiii e 25
2.1 Contractor Survey Methodology and RESPONSE ........uuiieiieiiiiiiiiiciie e eeeeeticeee e e e e e e et e e e e e e eaaaanaas 25
2.2 Aspects Of the CUITENt PrOgram .......cooiiiiiiiiie e e e e e e e e ettt e e e e e e e e aneenanees 25
2.3 FUel Price AdjUStMENt ClaUSS. . ..iiiiieiieiiiiieie e e eeeeeetiee e e e e ettt e e e e e e e e e ettt e e e e e e e e esattaaaeeeeeeeessssnnnns 34
B o= o= o o o £ 35
2.5 FULUre Plans and CRangEes ......uuuuiiie i ee ettt e e e e e e e ettt e e e e e e e e e et b eeeeeseeesteaaaeeeeeeeessssnnnns 39
2.6 ConClUSIONS ON CUITENT PraCtiCe .. .ueiiiiieieiiitiiieeeeeee ettt e e ettt e e e e e e e s e e e e e e e s seannreeeeeeeeesanns 42
Chapter 3: Assessment of Price Adjustment Clause IMpPact ..........ooouviiiiiiriiiiiiiicccee e 44
3.1 Selected States and Database REVIEW .......cccuuiiiiiiiiiiiiieee e e 44
AN o =1 VA o o= NV =T g T = 1T U 47
3.3 Group Comparisons Of Pay [EeM BidS......ccceiiiiiiiiiiiee et e e e e e e e e e e e e e 56
3.4 Comparisons of Pay Item Bids in Individual States with the Control States.........cccceeevvvviiiiciennnnns 61
3.5 Analysis of the Average Number of Bids perJob.......coo oo 63

N, clt
TN Fncctt )}
SYSTEMS, INC EECE  Aoocier o



Price Indexing in Transportation Construction Contracts (NCHRP 20-07/Task 274‘

3.6 Group Comparisons of the Average Number of Bids perJob........ccouuciiiiiiiiiiiiiiiii e 65
K A 0o [o] [V ] o TP PSP PPPPPPPPPPPPP 66
R Tot o) o TN T 2 (=TT U 3 67
Chapter 4: Benefits and Risks of Price Adjustment ClausSes..........covvviiiiiiiiiiiiiieiiiccee et 67
4.1 The Highway Construction Industry and Construction Cost Trends ..........coevevviveieeeeieeieeeiiiniieeeeeees 68
4.2 INPUL Price Volatility..ooceeeiieeee et e e e e e e ettt e e e e e e e e aabr e e e e eaeeanes 72
4.3 Price Adjustment Clauses as a Cost Control Strategy .......uuueeeeiiiiiiiiiiiii e 73
4.4 Price Adjustment Clauses and ECONOMIC TREOIY ......cocvuiiiiiiie i e e e e eaens 75
4.5 Evaluation of Current PAC Program Practices and COStS .....cceeeeviveiiiiiiiiiieeeeeeiiiiee e eeeeeeeniee e e 80
4.6 Evaluation of PAC Program BeNefits .......ccoiiiiiiiiiiii et e e e et e s 82
4.7 PAC Program Risks and Barriers to Implementation..........cccooooiviiiiiiiiii e 85
4.8 FULUIE PAC Program Plans........coceiiiiiiiii it e ettt e e e e e e e e et te e e e e e e e e satbaa e e eaeeseesssaaneaaaaees 87
4.9 Evaluation of Potential DOT Strategies .....ccuiiiiiiiiiiie e e e e e e e e e e e s e e e aees 89
(070 0 o] [UE] o T - 92
NY=Tot o) o I U1 Te 1] 11 1= 93
Guidelines for DOT Use of Indexing or Cost Escalation Clauses............ceeeeiiiiiiiiiiiiieei e, 93
Criteria for Implementing @ PAC Programi.........covviiiiiiiiii et e e e e eeeete e e e e e e e eeataae e e e e e e e eestanaeeeaaees 94
Criteria for Selecting Materials to Include in @ PAC Program..........ccovveiiiiiiiiiieeeceeiicee e 97
Criteria for Selecting a PAC Program Method...........uuuiiiii i e 105
Criteria for Selecting the Attributes of @ PAC Program.........cccuuuiiiiiiiiiieiiiceee e 107
Summary and ReCOMMENAAtIONS. .......ooiiiiiiiiei et e e e e e e et e e e e e e eesasenaaas 109
Appendix A: State DOT SUrVEY QUESTIONS.......uuuiiie et e e et e e e e e e e et e e e e e e e eeaattaaeeeeeeeessrsnans 114
Appendix B: Contractor SUrVEY QUESTIONS.......uuuiiieeeeeeeiiiiieeee e e e e eeett e e e e e e e e e att i aeeeeeeeesattaaeeeeeeeessssnnnns 116
AppPendix C: SAMPIE PAC PrOgZIramMsS ... e i i ieieiiiiiieieeeeeeeetttieieeeeeeeeesttaaaeeeeeeesssttnnaaasaesesssttnnaaaseesessssrnnnns 118

N, clt
TN Fncctt )}
SYSTEMS, INC EECE  Aoocier o



Price Indexing in Transportation Construction Contracts (NCHRP 20-07/Task 274)

Table of Exhibits

Exhibit 1-1: Number of States that Use Price Adjustment Clauses ...........uuuueeeeeiiiiiiiiiiiiiee e, 6
Exhibit 1-2: Number of States that have an Opt-1n POIICY ....cccuvvuiiiiieieeceee e 6
Exhibit 1-3: Trigger Points for Price Escalation (Number of States) ........cccevvvvieiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeeeee, 7
Exhibit 1-4: Current State DOT USE Of PACS....ccciiiiiiiiiiiiie e eeeeeeiitieee e e e e e e ettee e e e e e e seattaaaeeeeaseesstsnnaeeeaeeenens 8
Exhibit 1-5: Contract Conditions for PAC EXCIUSION .....uuuiiiiiiiciiiicce ettt e e e e e et e e e e e eeees 9
Exhibit 1-6: [tems EXClUAE from PACS ......uuiiii e et e et e e e e e ettt e e e e e e e e e ettt e e e e esesasstanaaeeaeeannes 10
Exhibit 1-7: 1tems INCIUAEA iN PACS .....ceiiiiiicie et re e e e e e e et et re e e e e e e e eaataaaaeeaeeesesssnnnaeeaasenees 10
Exhibit 1-8: Average Yearly DOT PAC Payments and RETUINS ......cceeiiiiiiiiiiiiiiee et eeeeeens 12
Exhibit 1-9: PAC Payments DY STate.....cccouiiiiiii it e e e e e e e et e e e e e e e eaerbae e e e eaaannes 12
Exhibit 1-10: PAC REtUINS DY STt ...ccciiiiiiiiiie et e e e e e et e e e e e e e ee it eeeeaeennns 13
Exhibit 1-11: PAC Payment to Program DisbUrsement.........cooeuiiiiiiiiiiiiieiiiicee et 14
Exhibit 1-12: Method of Fuel Price AdjUuStment ...........oiiiiiiiiiicee e eeeeeees 16
Exhibit 1-13: PAC Market Benefit Table.....uu. e e e e e e e e e e e e eeees 17
Exhibit 1-14: PAC Market Benefit Chart...... oo it e et e e e e e e e ettt e e e e aeeeees 17
Exhibit 1-15: PAC Commodity Benefit Table......ccoviiiiiiiiee e eeeeans 18
Exhibit 1-16: PAC Commodity Benefit Chart..........ouuiuiiii i e e e e e e e eeees 18
Exhibit 1-17: PAC Stakeholder Benefit TAbIe ......cccovvieiiiii e e e e e 19
Exhibit 1-18: PAC Stakeholder Benefit Chart ............uuuiiiiiiiiiee e e e 19
Exhibit 1-19: Need of PACs Given Recent Price FIUCtUtIONS........coviiiiiiiiiiiiiiiee e, 20
Exhibit 1-20: Benefit of PACs Given Recent Price FIUCtURtioNS.........ccovviiiiiiiiiiiiiccceee e, 20
EXNIDIt 1-21: FULUIE PAC LM ceeei et e e e e ettt e e e e e e e ettt bt eaeeeaeeesassanaaaeaesesasssnnnaaaaaeenees 21
Exhibit 1-22: Barriers to Implementing/USING PACS ..........oooeiuureiieee e eeeeettree e e e e e eeaarraeeeeeeeeenn 22
Exhibit 1-23: DOT Suggestions for PAC IMProvemMeENt.........ccouuuiiiiiiiiiieiiiieee e eee e e e e e e e eateee e e e aeeanns 23
Exhibit 2-1: Current Contractor USe Of PACS.......cooiuiiiiiii ettt e e e e e e ae e e e e e e eeenes 26
EXNibit 2-2: PAC EffeCts Table..uuuun e e et e e e e e e e e e et e e e e e e e sastbnaeeeaaeannes 27
EXDibit 2-3: PAC EffeCts Chart. .. e e e et e e e e e e e e e et e e e e e e e e sasrbaeeeaaeeennes 28
Exhibit 2-4: Effects Of PAC ADSENCE.......couuii et e e e e e e e e ettt e e e e e e eeattaaaeeaaeaeens 28
Exhibit 2-5: Problems for Contracts WITH PACS Table ......ccovviiiiiiiie i eeeens 30
Exhibit 2-6: Problems for Contracts WITH PACS Chart ........ccouuiiiiiiiiiiieeiiieee et eee e e e e e eeenns 30
Exhibit 2-7: Problems for Contracts WITHOUT PACS Table ......uuuiiiiiiiieceeee et 31
Exhibit 2-8: Problems for Contracts WITHOUT PACS Chart .........coeeiiiiiiiiiiiieie e eeeeenns 31
Exhibit 2-9: Price Arrangements by [tem Table........oouuuiii i 32
Exhibit 2-10: Price Arrangements by [tem Chart...........coooiiiriiiii e 33
Exhibit 2-11: Change in Supplier Pricing Relationship With PAC .........ccooviiiiiiiii e 33
Exhibit 2-12: Used Method of Fuel Price AdjuStmMent .........coooiiiiiiiii i 34
Exhibit 2-13: Preferred Method of Fuel Price Adjustment ..........coooeiriiiiiiiiiiii e 34
Exhibit 2-14: Fuel Use per Unit Preferred Changes ........cuo e iieeiiiiiiee et e e e e 35
Exhibit 2-15: Need of PACs Given Recent Price FIUCtUtIONS........coveiiiiiiiiiiiiiee e 36
Exhibit 2-16: Benefit of PACs Given Recent Price FIUCtURtiONS.......cccovviiiiiiiiiii e, 36
Exhibit 2-17: Benefit of PACs by [tem Table.. ..o eeeeaans 37
Exhibit 2-18: Benefit of PACS by [tem Chart........coooiiiiiiii e e e e e e eeens 37
Exhibit 2-19: Benefit of PACs by Stakeholder Table .......cccov i 38
Exhibit 2-20: Benefit of PACs by Stakeholder Chart ...........oooouiiiii e, 38
Exhibit 2-21: Used and Wanted PAC I£€mMS Table......uuuuii i e e e e e et e e e e e eeees 39

N J-ci
ECN Foocclt
O Aoocirter

‘ SYSTEMS, iNC



Price Indexing in Transportation Construction Contracts (NCHRP 20-07/Task 274‘

Exhibit 2-21: Used and Wanted PAC Items Table......ccuiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee e 40
Exhibit 2-22: Contractor Suggestions for PAC IMProvemMent .......cccoeeeveeiiiiiieieiieeeeeeiieeee e e e eeeeeiieee e e eeeeeens 41
Exhibit 2-22: Additional Contractor COMMENTS ....cciiiiiiiiiiiiiiiiiicceieeeeeeeeeeeeeee e e e e e e e e e e eeaees 42
11 o TR B Y- T oY o] LI =) (U USURPPN 45
Exhibit 3-2: Sample State PAC Details.......uuuiiie it e e et e e e e e e e et aeaeeeaes 45
Exhibit 3-3: Sample State Bids Price Database........ccuuuuiiiiiiiiiiiiicce e 46
Exhibit 3-4: Lowest Bids (S) for Six Pay Items in Arkansas Lettings, 2007 t0 2009...........ccocvvvveeeeveeeeennee. 47
Exhibit 3-5: Bid Prices (S) for Six Pay Items in Arkansas Lettings versus Quantity Bid .........cccccoeevveeennnee. 48
Exhibit 3-6: Weighted and Un-weighted Mean and Standard Deviation of Bid Prices in All Lettings........ 50
Exhibit 3-7: Weighted Average Mean and Standard Deviation of Bids for Pay Items..........cccccvvvveeeennnns 51
Exhibit 3-8: Weighted and Un-weighted Mean and Standard Deviation of Bid Prices in Lettings during

o T Y= o Tol Y-S URPPN 52
Exhibit 3-9: Weighted and Un-weighted Mean and Standard Deviation of Bid Prices in Lettings during

T T o= 53
Exhibit 3-10: States Price Indices and Surrogate INAIiCES ........ccuuviuiiiiiiiiieieiccee e 54
Exhibit 3-11: Month-to-Month Percent Changes in Price INdiCeS.........cuuvuieeiiiiiiiiiiiiiiiee e, 55
Exhibit 3-12: Three-Month Moving Average of Month-to-Month Percent Changes ...........ccccevvvvieeennnns 55
Exhibit 3-13 Regression Results for Lettings on All Dates..........uuiiiiiiiiiiiiiiciee et eeeeeens 57
Exhibit 3-14: Regression Results for Lettings on Dates with RiSing Prices.........ccovvviiiiiiieiiieeiiiiiiiieeeeeeees 58
Exhibit 3-15: Regression Results for Lettings on Dates with Falling Prices........ccoouviieiiiiiiiiviiiiiiiee e, 58
Exhibit 3-16: Basic Regression Model Coefficients with Standard Errors, t-Statistics, Significance Levels
and Residual Degrees Of FrEBAOM ... ...t e e e e e e et e e e e e e e e s rbaeeeeeeseeessennnns 59
Exhibit 3-17: Regression Coefficients for All LEttINGS ... coeeeeveeiiiiiiee e e e eeans 60
Exhibit 3-18: Regression Coefficients for Periods of RiSiNg PriCes........ccovvuiiiiiiiiiiiiiiiiiicee e 60
Exhibit 3-19: Regression Coefficients for Periods of Falling Prices.........ccuuuuiiiiiiiiiieiiiiiie e 60
Exhibit 3-20: Basic Regression Model Coefficients by State, Pay Item Category and Index Type for All
Lettings, Lettings during Rising Prices, and Lettings during Falling Prices.........coovviiiiiiiieiiieeiiiiiccieeeeeeees 62
Exhibit 3-21: Three-Month Moving Average of Month-to-Month Percent Changes in Non-Farm

o0 0] 011017 0'a =T o | USSP 64
Exhibit 3-22: Regression Results for the Average Number of Bids perJob ........ccoovvvviiiiiiiiiiiiiiiieeeeeees 65
Exhibit 3-23: Regression Coefficients for the Average Number of Bids perJob .........ceeeiiiiriiiiiiiennnn, 66
Exhibit 4-1: Status of the Federal Highway Trust FUN.........ccoooiiiiiiii i 69
Exhibit 4-2: Current and Constant Dollar Receipts for Highways (In Billions of Dollars) .............ccevvveeeees 70
Exhibit 4-3: Construction COSt INAICES .....ccviiiiiiiiiiiiiiiieeccceee e e e 70
Exhibit 4-4: California DOT Average Highway Contract PriCeS......cccoueiiiiiiiiiiiiiiiee e 71
Exhibit 4-5: Retail GasoliNg PriCES ......cviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeee ettt e e e e e e e e e e e e e e e e e e e e e e e e eeeeeeeeeeeeeeeees 72
EXhibit 4-6: Retail DIESEI PriCES ..cciiiiiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeee ettt e e e e e e e e e e e e e e e e e e e e e e e e e e e e e e eaeeeeeeaeaeeees 72
Exhibit 4-7: Asphalt CemMENt INAEX ....ceiiiiiiiiiii e e e et e e e e e e e e e et rr e e e eeesesstsnaaeeaaeaeees 73
Exhibit 4-8: Ranking and Scores for TTI Program-Based Methods..........c.uuuieeiiiiiieiiiiiiii e 75
Exhibit 4.9: Summary of Potential Risks and BENefits.........coouiiiiiiiiiiiiiiccce e 87
Exhibit 4-10: Strategy EValuation ATy .....uuecii it e et e e e e e e e e e ettt e e e e e e e eeasbaa e eeaaees 89
Guidelines Exhibit 1.1: PAC Methods Employed by State DOTS .......uvuiiiiiieiieiiiiiciee e e, 105

N, clt
TN Fncctt )f
SYSTEMS, INC EECE  Aoocier o



Price Indexing in Transportation Construction Contracts (NCHRP 20-07/Task 274‘

Introduction

When market prices of cement, steel, asphalt, fuel or other commodities used in transportation
infrastructure construction are increasing, state departments of transportation (DOTSs) face
demands to incorporate price indexing or cost escalation clauses into construction contracts.
Agency decision makers seek guidance for judging if indexing and escalation clauses are
warranted, whether or not the benefits an agency may gain using such clauses outweigh the
costs, and how best to implement indexing.

Thiswas a particularly important issue within the last five years. Fluctuating petroleum prices
have led to increases and decreases in the costs of fuel and asphalt products. Rising demand
from China and other developing countries drove up prices for steel and other building materials.
The worldwide recession then led to dropsin prices for many commodities.

Price indexing and cost escalation clauses shift business risk (and potential rewards from falling
commodity prices) from the contractor to the DOT. While this shift in risk may benefit the
agency through contractors willingness to submit lower bids, the agency faces greater
uncertainty in budgeting and managing the final costs of a project. Thereis little information
available on how agencies’ use of such clauses may affect construction-market competition or
commodity prices within aregional market. Thereisalso little information on how the
effectiveness of these clauses vary based on their design, such as the trigger point for the index,
the relative project size, the type of commodity or bid item, and the presence of opt-in or opt-out
clauses. Dataon the administrative costs of these clausesis also lacking.

The overall objectives of this research study are to:

1. Describe the current sate of DOT practice in using price indexing or price adjustment
clauses (PACs) in construction contracts

2. Collect data on the experience with adjustment clauses from state DOTSs, highway
construction contractors and other industries

3. Conduct a quantitative analysis of the effectiveness of the clauses using highway
construction bid item data

4. Provide guidance for DOT gaff making decisions about whether and how they should
use such clauses.

This final report addresses these four objectives. It is designed to describe current practices,
perceived effectiveness, administrative cost, satistical analysis of the effectiveness of the
clauses, assess the risks and benefits of administering a PAC program, and to provide program
design guidance to state DOTSs.
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Organization of the Report
The report has three sections and three appendices.
Section | presents the Research phase of the project and contains the first three chapters.

Chapter 1 reviews the experience of state DOTsthat have used price indexing or price
adjustment clauses as part of their construction contracts. The analysis makes use of available
literature, contact with practitioners, and other sources that are available such asthe AASHTO
survey of state DOT practices that is already in place. In addition, the study team conducted a
survey of state DOTsthat collected information on perceived effectiveness, administrative costs,
and barriers to implementation of new policies. The survey also examined how the recent
extreme price fluctuations have altered DOT practices and attitudes toward these clauses.
Responses from DOTs in all 50 states were recorded for this survey and the research team
achieved a 100 percent response rate.

Chapter 2 reviews information collected from industry on indexing and cost escalation.
Research on price adjustment clauses has generally been limited to sate DOTs and their
opinions. This chapter reportsthe results of a survey of highway construction contractors. The
survey sought to ascertain how the industry views these clauses, their effectiveness, and their
cost. The survey of highway construction contractors utilized a sample of 400 highway
construction contractors and the survey team achieved a 25 percent response rate.

Chapter 3 reports on a satistical analysis that examined whether these clauses have a measurable
effect on bid prices and the number of bids. This analysis used Oman System’s comprehensive
Bid Price database, which contains bid prices by item and project for 48 sates. The analysis
compared how the bid prices for specific pay items compares to the price index of commodity
costs as the commodity costs fluctuate. It assessed whether this pattern is different for states
with and without price adjustment clauses. The project team conducted a similar analysis for the
number of bids per contract. The focus of this statistical analysis was on the general effectiveness
of price indexes and escalation clauses. The analysis sought to ascertain whether these practices
affect contractors bidding practices. In addition, the analysis attempted to examine if there are
factorsthat affect success such asthe trigger point for the index, relative project size, type of
commodity or bid item, the presence of opt-in or opt-out clauses, economic conditions such as
rising or falling prices and ingtitutional factors. This aided in developing guidelines describing
the program design, economic conditions and institutional factorsthat may warrant DOT use and
type of price indexing or cost escalation clauses in highway construction contracts.

Section |1 presents the Results and contains the fourth chapter and the conclusions.

Chapter 4 summarizes the results of the overall data collection phase of the research study. It
summarizes current practices, perceived effectiveness, administrative cost, and the statistical
analysis of the effectiveness of the clauses. It aso assesses the risks and benefits associated with
PAC implementation. It combines the knowledge gained to develop preliminary guidelines
describing the program design, economic conditions and institutional factorsthat may warrant
DOT use and type of price adjustment clauses in highway construction contracts.
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Immediately following Chapter 4 and the conclusions is Section 111, the Guidelines for PAC
design and implementation guidelines to be used by state DOTs. Using a “strategic evaluation
array,” the study team recommends PAC methods and materials to include. This report
highlights best practices and makes appropriate recommendations. This document can be viewed
as a part of the larger report or as a ssand-alone document.

Appendices A and B display copies of the contractor and DOT surveys.

Appendix C supplies selected existing PAC programs and sample spreadsheets.
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Section I: Research
Chapter 1: Current Practice and Perceptions at State DOTs

With the recent fluctuation of market prices of cement, steel, asphalt, fuel or other commodities,
contractors often request inclusion of price indexing or cost escalation clauses in construction
contracts by state DOTs. The purpose of this chapter isto provide areview of current DOT price
adjustment clause (PAC) practice. Three main data sources are used to provide this review,
including areview of available literature, the 2009-updated AASHTO Subcommittee on
Construction Survey on the Use of Price Adjustment Clauses and the study team’ s supplemental
survey of state DOTs.

1.1 Current Literature

The consensus among state DOTsis PACs are beneficial, but they do not completely solve the
problem of varying input prices. PACs represent a shift inrisk from contractorsto DOTs. This
risk isthen partially offset by lower bid prices and better market conditions. Overall, PACs
appear to shift risk rather than mitigate it. The following paragraphs highlight several of the
more important examples of current literature that discuss price adjustment clauses and price
volatility in construction inputs.

The Wyoming Department of Transportation produced a 2009 paper titled “Materials Risk
Management -- Beyond Escalation Clauses and Price Indexing.”! The authors are Larry Redd of
aprivate firm and Tim Hibbard, Assistant Chief Engineer, Operations, Wyoming Department of
Transportation. The paper discusses the recent WY DOT study, “Asphalt Risk Management at
WYDOQOT.” Contractors are now facing more short and long-term price volatility than ever
before. OPEC production cuts, tight refining capacities, a weak dollar, oil market speculation
and coker capacity buildup all contributed to extreme market uncertainty. The study examined
outcomes for three years following the introduction of an escalation “option” for contractorsin
early 2006.

The WY DOT escalation option used a Base Price Index (BPI) and Current Price Index (CPl) for
adjustments, and the trigger value® was 10 percent. After three years with the clause WY DOT
was pleased with more competitive contractor bids, but found that contractors till faced sizeable
risks. The study estimated that in one construction season contractors realized approximately $2
million in additional costs and WY DOT paid out almost $7 million in escalation payments. This
is largely because the escalation clause only shifted intermediate-term risks from contractor to
DOT, whereas short-term risk appeared to remain with the contractor (long-term risk was not
feasible to manage). The escalation clause was deemed a success for working with contractors
and creating favorable bid conditions, but shifted risk more than it mitigated it.

'Redd, Larry and Tim Hibbard. “Materials Risk Management -- Beyond Escalation Clauses and Price Indexing.”
Wyoming Department of Transportation, 2009.

2 A trigger value isanumerical threshold that activates a price adjustment clause due to a change in commodity
pricing.
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An article from the magazine Asphaltopics’ discusses the large asphalt cement price fluctuations
from three years ago. Prices jumped from $300 per ton in December 2005 to over $500 per ton
in July 2006. For contracts without a price index, contractors were forced to include a significant
premium in order to adequately cover their risk, which owners paid through the unit prices
whether or not the risk was realized. However, when a price index was used, the risk premium
was effectively eliminated. While the DOT bore the cost of increased asphalt cement when oil
prices increased, they also benefited when prices decrease. The article statesthat while the cost
seemed to fluctuate with asphalt cement price changes, the cost was in fact less because the risk
premium was eliminated.

GeorgiaDOT (GDOT) sent out a survey requesting that each state complete 17 questions
regarding liquid asphalt price indexes. Twenty-eight states, including Puerto Rico and District of
Columbia, responded to the survey.* The primary purpose of the survey was to determine how
many states were using a liquid asphalt price index, how the DOT implemented and processed
the index, what their experience with the liquid asphalt price index was, and whether Georgia
should adopt a price adjustment program for liquid asphalt. Of the 19 responses regarding the
impact of liquid asphalt price indexes on the state's DOT, 13 states indicated “positive” impacts,
5 states indicated “none,” and one state indicated a*“negative” impact. According to the
interviewed states, the administrative costs associated with a price index program are
approximately 1-2 hours per month to produce the index and about 30 minutes per project to
adjust the price of liquid asphalt. The study included a comparison of Georgia bid prices to
bordering states that showed that Georgia contractors do not incorporate a price risk premium in
their bids. Therefore, the study concluded that there were no quantifiable benefits associated
with a liquid asphalt price index and the costs would necessarily exceed the benefits of adopting
aprice adjustment clause.

The Federal Highway Administration (FHWA) produced a report® analyzing the growth of
highway construction and maintenance costs. These costs grew three times faster from 2003 to
2006 than their fastest rate during any 3-year period between 1990 and 2003, which significantly
reduces the purchasing power of highway funds. The increase in cost is largely due to an
increase in the cost of steel and asphalt, and represents a long-term shift in the demand and
supply of these items. This article suggests that while recent price increases have been volatile,
the industry can expect permanent upward shifts in the cost structure.

1.2 The AASHTO Survey

The Contract Administration Section of AASHTO’s Highway Subcommittee on Construction
conducts an annual survey of state DOTs and the District of Columbia and Puerto Rico and
maintains a spreadsheet of survey results that summarizes the current use of price adjustment
clauses for fuel, liquid asphalt, cement, steel, and other highway materials. The 2009 survey’s
summary spreadsheet includes general information regarding trigger values, indices, web

3 “Over aBarrd: An Asphalt Cement Price Index Update,” Asphaltopics. Fall 2009.

* Georgia Tech Research Ingtitute, “A Study of Liquid Asphalt Price Indices Applications to Georgia Pavement
Contracting,” 2004.

® Federa Highway Administration, “Growth in Highway Construction and Maintenance Costs.” September 26,
2007.
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references, general comments and state DOT contacts.’ The 2009 summary represents the fourth
consecutive annual update.

According to the 2009 version, states currently utilize price adjustment clauses for a range of
construction inputs. Currently, there are only three states that do not have a price adjustment
clause program for fuel or any other construction input. These states are Arkansas, Michigan
and Texas. California did not employ a price adjustment clause program from 2007 to 2009 but
began a liquid asphalt PAC for contracts starting in February 2010. Exhibit 1-1 illustrates that
most states include adjustment clauses for fuel (41) and asphalt cement (40).

Exhibit 1-1: Number of Statesthat Use Price Adjustment Clauses
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Exhibit 1-2 shows that a small percentage of states with PACs also have opt-in clauses, whereby
contractors may choose to enter into a price adjustment program after contract award. For fuel
and steel approximately athird of states with PACs for those items include opt-in policies.

Exhibit 1-2: Number of Statesthat have an Opt-In Policy
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® AASHTO Subcommittee on Construction, Contract Administration Section, Survey on the Use of Price
Adjustment Clauses, http://www.fhwa.dot.gov/programadmin/contracts/aashto.cfm , Fall 2009.
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Exhibit 1-3 indicates that there is a broad distribution in “trigger values.” These are percent
changes in material pricing that initiate the relevant adjustment clauses. However, alarge group
of states use 5.0-7.5 percent asthe trigger value.

Exhibit 1-3: Trigger Pointsfor Price Escalation (Number of States)
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1.3 Survey of DOT Perceptions, Costsand Barriers

The AASHTO survey discussed in the previous section covers many of the practices in place.
However, it did not query state DOTs asto their perceptions of the efficacy of the programs.
Therefore, the survey conducted for this study was designed to €elicit information and opinions on
perceived effectiveness, administrative costs, and barriers to implementation of new policies. In
addition, the survey collected opinions on how the recent extreme price fluctuations altered
practices and attitudes toward these clauses. The remaining subsections of Chapter 1 review the
methodology and results of this survey.

1.4 DOT Survey Methodology and Response

The final survey for state DOTs is provided in Appendix A. Before finalizing the survey, the
project team provided a copy to NCHRP panel members who provided comments and revisions.
These changes were made and the final survey was administered online via Survey Monkey on
November 20, 2009. A total of 35 initial responses were collected and individual phone calls to
the remaining 15 DOT s succeeded in achieving participation from all 50 states.
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1.5 Aspects of the Current Program

Exhibit 1-4 shows that 47 of 50 DOTs use a PAC for one or more construction input, which
represents no change from the recent AASHTO survey.” Of those 47 states, the average
percentage of contractsthat include a PAC is approximately three quarters. Therefore it appears
that where PAC procedures are in place, they are used in the majority of contracts.

Exhibit 1-4: Current State DOT Use of PACs
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For the remaining one quarter of contractsthat are eligible but do not utilize a PAC, DOTswere
asked to list the conditions for which these contracts are exempt. Exhibit 1-5 shows that just

over half of DOTs exclude projects from these clauses for specific pay items, 38 percent exclude
projects based on minimum pay item quantities, 23 percent exclude projects by dollar amount, 17
percent by project duration and 17 percent exclude only designated projects. No DOTs reported
that they exclude projects because they are funded solely on the state level. The conclusion is
that projects are generally excluded due to the type of specific pay item or a measure of small
sizein dollar, pay item quantity or duration. Specific pay items are most likely not included due
to small amounts of fuel or construction inputs consumed or lack of reliable data on the level of
usage for those pay items.

" The percentages in this chapter were generally cal culated based on the number of responding DOTS, however, not
all DOTsresponded to every question. Therefore, within each table or chart the number of responding DOTsis
listed as, for example, n=45.
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Exhibit 1-5: Contract Conditionsfor PAC Exclusion
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For the 57 percent of statesthat exclude PACs from projects based on specific pay items, the
percentage of items excluded are shown in Exhibit 1-6. Asshown in the exhibit, most states
exclude cement and steel, while a few exclude fuel and liquid asphalt. DOTs were asked to
explain their reasoning for excluding certain items. For fuel, one state reported the lack of
current fuel usage factors and an administrative burden that istoo high, two states arein the
process of writing specifications, and four states explained there is not enough industry interest
at present. For the few statesthat exclude liquid asphalt, their reason is a lack of adequate
industry interest. The consensus on cement isthat the market is stable and thus not enough
industry interest existsto index it. For steel, the lack of industry interest in addition to the
inability of stakeholdersto agree on index language and specifications lead to its exclusion.
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Exhibit 1-6: Items Excluded from PACs
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Of the items that are included, the overwhelming majority of states use PACs for fuel and liquid
asphalt. Cement, structural steel, other types of steel, aggregate stone, concrete and asphalt mix
are indexed to alesser degree. Exhibit 1-7 shows the percentage of DOTsthat utilize PACs for

common construction items.

Exhibit 1-7: ItemsIncluded in PACs
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For the “Other (please specify)” field, four states entered the following responses:
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An adjustment is applied for asphalt density as applicable.

Emulsified Asphalt isincluded at 60 percent of what comes from the source (works off of
the Asphalt Index).

Fuel is not an "item" but isa PAC for 12 items such as Excavation, Backfill, etc.

Fuel adjustment is used but only for grading and earthwork operations,

1.6 Current DOT Program Costs

Determining the costs of PAC programsto DOTsis an important aspect in determining the
efficiency of these programs. Of the 30 states to respond with cost information, the average
number of man-hours per month spent on administering theses clauses is 86 hours (with a
minimum of 1 hour per month and maximum of 400 hours per month). Thisisthe equivalent of
approximately 1,000 hours per year. While states were not asked to provide hourly costs, a a
per hour cogt of $50, the yearly cost would total $50,000. A per hour cost of $100 would imply a
yearly cost of $100,000 per sate.

Following the hours question, DOTs were asked to list any other costs associated with
implementing and maintaining PACs. Two cogs are listed, subscription costs and initial
automation /system programming costs. The average monthly subscription cost for the 26 states
that responded is $291, or approximately $3,500 ayear. One state estimates theinitial
programming cost to be $5,000 and another estimates it a $50,000.

The survey also requested states to provide yearly payments and returns since 2006.
Approximately half of the states provided estimates. Average yearly payments and returns (in
millions of dollars) are shown in Exhibit 1-8. It must be noted that 2009 figures are likely
underreported due to invoices and tabulations that had not been reported at the time of the
survey. Over the four year period, average DOT payments exceed their returns by approximately
four times ($58 million to $14 million), or approximately $11 million ayear. Thisgap in
payments and returns represents the shift in risk from contractor to DOT when PACs are used.
Note that in 2009, states actually collected more payments than they paid out in returns. An
official from the Oregon DOT dated:

“We have been viewing the total cash flow position (more payments out or cash
from contractors) of the agency and determined that by running a rolling 2 year
average project life for cash flow position of the agency on the indexes — that
process appears to be a good indicator on the performance of the index in general
over time. At this time our initial data suggests ODOT may be in a very cash
positive position compared to the contractors based on the last two years compared
to the aggregate costs per year absorbed by the contractors, indicating we are
actually removing profits from the contract community — which would suggest an
even higher trigger or some other way to manage the index systems.”®

8 Email correspondence with John Riedl, Oregon DOT. 1 March 2010. In a follow-up conversation with Mr. Riedl
heindicated that further research is needed in this area to determine better methods to manage index costs for better
cost controls for index systems.
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This suggests that risk can be added in both directions, as contractors can absorb additional costs
in years when prices are falling and aPAC isin place.

Exhibit 1-8: Average Yearly DOT PAC Payments and Returns

30 27.3
25
20
14.7
“ 15 M Returns
c
o
= B Payments
S 10 84
5
0.6 1.3
0
2006 2007 2008 2009 n=19

Exhibit 1-9 provides the reported payments for each responding state from 2006 through 2009 as
well as the average annual payment for each state. States are listed in descending order of
magnitude for average annual payments. Florida, Pennsylvania, North Carolina, Ohio, Virginia
and South Carolina reported average annual payments of greater than $10 million.

Exhibit 1-9: PAC Payments by State

2009 Amounts |Average Annual
State: 2006 Payments [2007 Payments [2008 Payments |2009 Payments are: Payment
Florida $69,918,062 $31,460,205 $103,755,002 $22,804,479|Actual $56,984,437
Pennsylvania $43,204,954 $23,575,498 $109,017,382 $16,101,104|Actual $47,974,735
North Carolina $43,824,959 $19,038,905 $94,148,646 Actual $39,253,128
Ohio $21,274,743 $26,141,723 $44,231,830 $43,500,000| Estimated $33,787,074
Virginia $27,237,938 $5,916,936 $54,227,319 $1,670,902| Actual $22,263,274
South Carolina $38,299,465 $9,190,954 $22,384,686 $5,050,402| Actual $18,731,377
Utah $8,228,015 $16,909,754 $14,128,608 $490,258| Actual $9,939,159
Missouri $230,258 $2,963,602 $33,017,722|Actual $9,052,896
Oregon $10,000,000 $10,000,000 $4,000,000 $3,000,000| Estimated $6,750,000
New Mexico* $4,915,260 $4,915,260 $4,915,260 $9,830,520| Estimated $6,144,075
Oklahoma $495,677 $64,507 $19,426,333 $1,950,750] Actual $5,484,317
New Hampshire $5,100,000 $1,450,000 $10,100,000 $2,100,000| Estimated $4,687,500
Maine $1,759,712 $4,999,255 $9,758,815 Actual $4,129,446
Wyoming $953,000 $1,958,000 $7,611,000 $1,973,000] Actual $3,123,750
Nevada $2,868,873 $803,841 $5,227,136 $1,162,492| Actual $2,515,586
Washington $10,245 $7,991,769 $1,965,747|Actual $2,491,940
Idaho $111,022 $16,635 $2,252,418 $4,140,939| Estimated $1,630,254
Colorado $1,250,000 $1,250,000 $1,250,000 $1,250,000| Estimated $1,250,000
North Dakota $2,562 $1,572,063 $1,434,857 $1,173,907|Actual $1,045,847
Total $279,444,241 $159,504,039 $518,824,662 $151,182,222 $277,238,791
Average $14,707,592 $8,394,949 $27,306,561 $7,956,959 $14,591,515
*New Mexico gave payment as percentages of program - worked backwards to derive annual payments
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Exhibit 1-10 provides the reported returns for each responding state from 2006 through 2009 as
well as the average annual return for each state. States are listed in descending order of
magnitude for average annual returns. Florida, North Carolina, Pennsylvania, South Carolina,
Idaho and Oklahoma have average annual returns of greater than $1 million. Ohio, Missouri,
New Mexico and Wyoming listed payments (Exhibit 1-9) but not returns. These states do have
provisions for deductions in the case of a negative price adjustment but they do not publish them.

Exhibit 1-10: PAC Returns by State

2009 Amounts |Average Annual
State: 2006 Returns 2007 Returns 2008 Returns 2009 Returns are: Return
Florida $5,190,119 $12,953,233 $16,144,533 $55,240,111|Actual $22,381,999
North Carolina $38,615,378| Actual $9,653,845
Pennsylvania $1,988,379 $1,871,145 $18,450,966 $13,932,762|Actual $9,060,813
South Carolina $1,402,596 $2,498,515 $2,908,249 $23,829,665|Actual $7,659,756
Idaho $1,672 $16,942 $377,832 $5,327,869|Estimated $1,431,079
Oklahoma $308,837 $1,697,842 $464,316 $2,296,944|Actual $1,191,985
Virginia $119,513 $509,195 $19,655 $3,134,523|Actual $945,722
Oregon $500,000 $3,000,000|Estimated $875,000
New Hampshire $300 $5,500 $48,000 $3,300,000|Estimated $838,450
Washington $128,582 $2,517,277| Actual $661,465
Utah $25,886 $1,667 $1,901,156 Actual $482,177
Nevada $92,253 $1,722,016|Actual $453,567
Maine $1,726,364|Actual $431,591
Colorado $25,000 $25,000 $25,000 $25,000|Estimated $25,000
North Dakota $57,937|Actual $14,484
Ohio
Missouri
New Mexico
Wyoming
Total $9,062,302 $19,579,039 $41,060,542 $154,725,847 $56,106,932
Average $604,153 $1,305,269 $2,737,369 $10,315,056 $3,740,462

An analysis was conducted to compare the size of the PAC program in relation to total state
highway spending. Exhibit 1-11 provides data on the net average annual payment from 2006
through 2009, the 2008 state highway disbursement and the ratio of payment to program
disbursement. States are listed in descending order of magnitude for thisratio. Utah, South
Carolina and North Carolina have payment to program disbursement ratios of greater than one
percent. Disbursements under the PAC program represent less than 1.5 percent of direct
highway spending. For two-thirds of the states reporting data, the PAC program payments
represent less than two-thirds of one percent of direct highway spending.
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Exhibit 1-11: PAC Payment to Program Disbursement

Payment to Program Net
State Average Annual Payment [Average Annual Return [Net Annual Payment |State Disbursements** |Disbursement Percentage
Utah S 9,939,159 | $ 482,177 | $ 9,456,982 | $ 662,653,000 1.43%
South Carolina | $ 18,731,377 | $§ 7,659,756 | $ 11,071,621 | $ 932,608,000 1.19%
North Carolina | $ 39,253,128 | $ 9,653,845 | § 29,599,283 | $ 2,760,039,000 1.07%
Pennsylvania S 47,974,734 | $ 9,060,813 | $ 38,913,921 | § 4,321,650,000 0.90%
Virginia S 22,263,274 | $ 945,722 | $ 21,317,552 | $ 2,560,269,000 0.83%
New Hampshire | $ 4,687,500 | $ 838,450 | $ 3,849,050 | $ 495,546,000 0.78%
Maine S 4,129,446 | $ 431,591 | $ 3,697,855 | $ 541,280,000 0.68%
Oregon S 6,750,000 | $ 875,000 | $ 5,875,000 | $ 1,058,047,000 0.56%
Florida S 56,984,437 | $ 22,381,999 | $ 34,602,438 | S 6,385,280,000 0.54%
Oklahoma S 5,484,317 | $ 1,191,985 | $ 4,292,332 | $ 1,141,639,000 0.38%
Nevada S 2,515,586 | $ 453,567 | $ 2,062,019 | $ 585,664,000 0.35%
North Dakota S 1,045,847 | $ 14,484 | S 1,031,363 | $ 350,337,000 0.29%
Colorado S 1,250,000 | $ 25,000 | $ 1,225,000 | $ 990,411,000 0.12%
Washington S 2,491,940 | $ 661,465 | $ 1,830,475 | $ 2,403,865,000 0.08%
Idaho S 1,630,254 | $ 1,431,079 | § 199,175 | $ 564,564,000 0.04%
Ohio S 33,787,074 NA NA|S 2,529,912,000 NA
New Mexico* S 6,144,075 NA NA | S 491,526,000 NA
Wyoming S 3,123,570 NA NA|S 480,370,000 NA
Missouri S 9,052,896 NA NA|S 1,834,577,000 NA
* New Mexico gave payments as percentages of porgram - worked backwards to derive annual payments
**http://www.fhwa.dot.gov/policyinformation/statistics/2008/sf2.cfm, the sum of "Capital Outlay" and "Maintenance and Services"

1.7 Fuel Price Adjustment Clauses

The most commonly used item in construction PACs is fuel, as noted in Exhibit 1-7. Exhibit 1-

12 shows the methods used by DOTsto index fuel. The methods and respective descriptions are

as follows™:
Fuel use per unit™ — This method estimates the amount of fuel used in accomplishment of
various units of work under average conditions. For each non-structural unit of work
(excavation, aggregates, asphaltic concrete, and Portland cement concrete pavement), fuel
usage factors for diesel and gasoline consumption per unit of work are given. The process
involves applying the quantities of completed work to the fuel factors, summing the total
used for each separate item, and then applying price adjustment.

Specified Total Fuel Requirement Method — The contracting agency develops its own
estimate of fuel required to complete the project and enters this amount in the bidding
documents. The estimate can either be given in total gallons or dollars, with the base price
also furnished in the proposal. This method also requires establishing a fuel allocation
schedule which estimates the amount of fuel used by the contractor at various stages of
project completion. As each increment of work is completed the contacting agency applies

® These descriptions, with the exception of the invoice method, are derived from the following document: FHWA
“Deve opment and Use of Price Adjustment Contract Provisions, 1980.
http://www.fhwa.dot.gov/programadmin/contracts/ta50803.cfm

19 This method may be adopted for other materials as well. The generic term for this method is “Indexed material
use per unit.”
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the percentage of fuel used to date (less previous amounts estimated) to the total estimated
fuel.

Bid Item Method — The bidder enters alump sum amount for fuel cost in the proposal to
construct the project. This lump sum bid is limited to a maximum amount set by the State,
and must be warranted by the bidder to include all fuel to be used on the project. The lump
sum item is used in determining the rank of bidders, and is a pay item in the contract. A fuel
allocation schedule is also required for the use of this method. Payment of the lump sum bid
is made on progress estimates in accordance with the percentages given in the allocation
schedule.

The Percent of Cost Method — This method requires the establishment of factors for different
types of projects which represent the approximate cost of fuel as a percentage of total
construction cost. The amount of fuel used is simply calculated periodically using the
percentage factor applied against the actual dollar volume of work completed and paid on a
progress estimate (with no retainage deducted) to establish the estimated amount (in dollars)
of fuel costs expended by the contractor.

Invoice Method — This method requires the contractor to submit actual invoices from the
project to the DOT. These invoices will show the quantity and price paid. These invoice
guantities and prices will be the basis of the calculation for the price adjustment payments.
The amounts will be entered into the formula that the DOT uses to calculate the amounts
(using the difference in actual price and the project “as-bid” index price).

Fuel use per unit (for specific pay items), is used by over 75 percent of states. Users of other
methods are as follows as follows:

Specified total fuel requirements — Colorado

Bid item method — Nevada, Utah

Percent of cost method — Georgia, North Dakota, Wyoming

Invoice method — Connecticut

Other — Alabama uses either fuel use per unit or bid item methods depending on the
commodity
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Exhibit 1-12: Method of Fuel Price Adjustment
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According to survey responses, 76 percent of state DOTs believe that updated fuel usage factors
would improve their fuel PACs and 64 percent say that additional fuel usage factors would
improve their fuel PACs. Such high percentages show that even for the most commonly used
price adjustment clause there is still aneed for additional technical information. The NCHRP,
anticipating this demand, has undertaken project 10-81, Fuel Usage Factors in Highway and
Bridge Construction. This project is scheduled to begin in 2010 and will facilitate the
dissemination of updated fuel usage factors.

1.8 DOT Perceptions

A key focus of this survey was to gather opinions on the current perceptions of PACs among
DOT personnel. Thisincludes perceptions as to the benefits to the market, benefitsto
stakeholders, and the changing need for these clauses. Inthisanalysis, DOTsthat perceive a
significant benefit (“moderate benefit” or “large benefit”) are compared to DOTsthat perceive
little to no benefit (“small benefit or “no benefit”).

Exhibits 1-13 and 1-14 provide data in table and graphical format, respectively, on how DOTs
perceive market benefits from implementing their PAC program. DOTs were queried as to how
PAC programs provide benefits in terms of increased number of bidders, more contractor
stability, better pricing and fewer bid retractions. A total of 24 percent of DOTSs perceive PACs
as providing a significant (moderate or large) benefit in terms of the number of bidders, but 76
percent perceive little to no benefit. Interms of increased contractor stability, 56 percent
perceive a significant benefit and the remaining 44 percent see little to no benefit.
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Approximately three quarters of the responding DOT s perceive a significant benefit to pricing,
and the remaining DOTSs perceive a small benefit. No DOTs believe PACs lead to fewer bid
retractions, and 10 percent perceive only a small benefit. Overall, the majority of the DOTs that
responded perceive a significant benefit of PACs in contractor stability and better pricing. In
terms of increased number of bidders and fewer bid retractions, more than three quarters of
respondents see little or no benefit.

Exhibit 1-13: PAC Market Benefit Table

. . Small Significant _

Answer Options No Benefit Benefit Benefit n=
Increased Number of

0, 0,
Bidders 35.6% 40.0% 24.4% 45
More Contractor

0, 0, 0,
Stability 21.7% 21.7% 56.5% 6
Better Pricing 4.3% 17.4% 78.2% 46
Fewer Bid Retractions 88.1% 9.5% 2.4% 42

Exhibit 1-14: PAC Market Benefit Chart
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Exhibits 1-15 and 1-16 show the level of benefit to DOTs from implementing a PAC for specific
commodities. For fuel, 60 percent of DOTSs perceive a significant benefit, 20 percent perceive a
small benefit and 20 percent do not index fuel. The perception of liquid asphalt is largely the
same as fuel, with slightly more states perceiving a significant benefit and fewer states
perceiving a small benefit. Interms of cement, aimost no DOTSs currently index it. Of the four

‘ SYSTEMS, iNC

17



Price Indexing in Transportation Construction Contracts (NCHRP 20-07/Task 274}

DOTsthat do index cement, one sees no benefit, one sees small benefit and two see a moderate
benefit. A tota of 61 percent of DOTs do not index steel. For the remaining states that do index
it, 25 percent perceive a small benefit and 11 percent perceive a moderate benefit. In terms of
construction inputs, the majority of state DOT s believe PACs provide a significant benefit to fuel
and liquid asphalt contracts. The majority of DOTs do not currently index cement and steel.

Exhibit 1-15: PAC Commodity Benefit Table

Answer No Benefit Small Significant No =
Options Benefit Benefit I ndex

Fuel 0.0% 20.0% 60.0% 20.0% | 45
Liquid Asphalt 0.0% 17.4% 63.1% 19.6% | 46
Cement 2.4% 2.4% 4.8% 90.5% | 42
Sted 0.0% 25.0% 13.7% 61.4% | 44

Exhibit 1-16: PAC Commaodity Benefit Chart
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Exhibits 1-17 and 1-18 describe how DOTSs perceive the level of benefit for the various
stakeholders from implementing a PAC. Stakeholders include: DOTSs, prime contractors,
subcontractors, suppliers and others. A total of 61 percent of responding DOTSs perceive their
own benefit as significant, and approximately 35 percent perceive their own benefit as small.
Over three quarters of DOTs believe the level of prime contractor benefit to be significant.
DOTshold asimilar perception of subcontractors, with slightly less benefit overall. In terms of
suppliers, DOT perceptions are spread fairly evenly across the levels of benefit. DOTs are aso
asked to list othersthat benefit from PACs and the corresponding level of benefit. Two DOTs
list taxpayers as benefiting moderately or largely; if prime contractors remove speculative
additives from their bids, the final bid price is lower and less state funds are used. Overall, prime
contractors are seen as the primary beneficiaries, followed by subcontractors and state DOTs and
then suppliers.
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Exhibit 1-17: PAC Stakeholder Benefit Table

. . Small Significant _
Answer Options No Benefit Benefit Benefit n=
DOT/Owner 4.3% 34.8% 60.9% | 46
Prime Contractors 6.5% 13.0% 80.4% | 46
Subcontractors 6.5% 23.9% 69.6% | 46
Suppliers 23.8% 16.7% 59.5% | 42

Exhibit 1-18: PAC Stakeholder Benefit Chart
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The year 2004 was marked by large price fluctuations in steel, cement and liquid asphalt, and
2008 by large price fluctuations in fuel and asphalt. Given these unexpected variations, DOT
perceptions on the need for PACs changed with a third of DOTs indicating an increased need and
only two respondents indicating less need. Exhibit 1-19 shows the percentage of DOTs that
perceive there is more need, less need or no change in the need for PACs.
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Exhibit 1-19: Need of PACs Given Recent Price Fluctuations
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DOTswere also asked how the benefits from PACs changed following the recent price
fluctuations. As shown in Exhibit 1-20, the consensus is that there was no change in benefit,
with 17 percent indicating an increase.

Exhibit 1-20: Benefit of PACs Given Recent Price Fluctuations

4.3%

@ No Change
O More Benefits

O Less Benefits

78.3%

1.9 DOT Future Plans and Changes

Exhibit 1-21 provides the percentage of DOTSs considering the addition of fuel, liquid asphalt,
cement, structural and other types of steel, asphalt mix or concrete into their PACs. Percent
values were calculated by dividing the number of DOTs who do not have a PAC but are
considering creating one by the total number of statesthat do not have PACs. Of the ten states
that do not currently have afuel PAC, five are considering creating one. Structural steel, cement
and other steel are under consideration by 15, 12 and eight percent respectively of those DOTs
that do not index them. No states are currently considering liquid asphalt or concrete.
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Exhibit 1-21: Future PAC Items
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To gain a better understanding of the potential difficulties DOTs face when implementing PACs,
the survey queried DOTs on the barriers to implementing or using PACs (Exhibit 1-22). A total
of 31 DOTsresponded to this question. The most cited barrier, at 42 percent, is administrative
cost. A total of 36 percent of DOTs believed contractor resistance to PACsisabarrier. Between
23 and 29 percent believed the process of creating the policy within the DOT and the lack of
updated fuel usage factors are barriers, and that the costs of the programs do not justify the
benefits. Stateregulation, DOT leadership and political forces were perceived as barriers by a
smaller percentage of DOTs. When asked to explain other potential barriers, answers of interest
included the difficulty in maintaining federal participation due to economic conditions, the lack
of asupplier industry structure set up to handle cement price adjustment clauses, the lack of
high-quality price index sources and the difficulty in determining market costs for commodities.
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Exhibit 1-22: Barriersto Implementing/Using PACs
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When asked whether improvements can be made to the current adjustment clause program,
roughly half answered “yes’ and half answered “no.” For DOTsthat answered “yes,” afollow-
up explanation was solicited. Responses are listed in Exhibit 1-23.
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Exhibit 1-23: DOT Suggestions for PAC I mprovement

DOT Comment/Suggested | mpr ovement

Cdlifornia Best practices on how to manage the necessary funds to make adjustment payments needs to investigated. Currently
in Californiafunds are set aside in each contract which resultsin several million dollarstied up that can't be used.
Instead of each state inventing their own methods or relying on private sources for indexing, it would be helpful if

Colorado there were a FHWA indexing method. Also, it would be very helpful if there were standard fuel usage factors
available.

Connecticut Continual evaluation of the specifications and adjustments is needed.

Idaho A study on fuel adjustment price factorsis needed, asit is a central repository of price adjustment specifications.

lllinois How to better handle large additions to contracts due to fluctuating prices
Having indexes that accurately reflect actua market conditionsiscritical. We currently use ENR for Steel indexes.

Nevada ENR does not publish Steel pricesin the magazine regularly but we do have accessto ENR online. A more regular
single source would be helpful.

New Hampshire | Fuel factors need to be updated.

New Jersey Accurate and more current fuel usage factors.

New York We need to reduce the administrative burden of use of sted adjustment, because the stedl is frequently not paid for as

steel by weight, but rather as a unit of something that contains stedl.

North Dakota

Any program can be improved but we have not identified any specific improvements.

Ohio

A better method to index sted prices.

Computer systems that are used to administer the Department's construction contracts could be programmed to

Pennsylvania compute price adjustments based on the monthly pay quantity for applicable contract items. Computations are
currently done manually with the assistance of standardized Excel spreadsheets.
Producer price indexes for which steel projects were based on was discontinued. This created a problem contractually.

Rhode Island Better if there were direction asto which indices will become discontinued and which will continually update so asto
help the DOT choose the best index.

Utah Consistent application of acceptable risk levels within the price adjustment clauses before they become effective, i.e. 5
percent, 15 percent etc. Also consistent use of opt out clauses.

Vermont Automated cal culations; improved usage factors.
Better fuel usage factors, make fuel price adjustment mandatory and not optiona, make asphalt content standard (by

Virginia mix) and automate cal culations, pay only on virgin binder with no payments for binder recovered from RAP, steel-
work on better index for DOT specific commodities.

Washington A little more flexibility on the part of our DOT to use adjustments.

1.10 Conclusionson DOT Current Practice

The vast mgjority of states use a price index. According to the AASHTO survey and the selected
survey for this report, only three of fifty states do not currently employ a price adjustment clause.
For the states that do have PACs, nearly all use them for fuel and liquid asphalt, with a smaller
percentage using them for steel and cement. A wide variety of trigger points are used, from any
change in price up to a 20 percent change, but the majority use trigger points between 5 and 7.5

percent.

Specific pay items are the leading criteria for PAC exclusion, with minimum pay item quantities
and project size and duration as other often used criteria. The construction items most
commonly excluded from PACs are cement and steel. Thisis largely because of market stability
for these items and a current lack of industry interest to index them. Roughly 20 percent of
states plan to add PACs for fuel, cement and structural steel in the future.
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Administrative burden is the most highly cited barrier to using and /or implementing a PAC
program. On average, states spend 86 hours per month administering their state's PAC program.
Other highly cited barriers include the difficulty of creating PAC policy within the DOT,
contractor resistance, low benefits relative to costs, and a lack of adequate fuel usage factors.
Initial programming costs are cited by two states as ranging between $5,000 and $50,000.

The following is a summary of the percentage of DOTsthat perceive significant (moderate or
large) benefits from PACs:

Perceived Benefits of PACsto Market Conditions

Number of bidders— 24 percent significant benefit
Contractor stability — 56 percent significant benefit
Better Pricing — 78 percent significant benefit

Fewer Bid Retractions — 2 percent significant benefit

Perceived Benefits of PACs per Commodity

Fuel — 60 percent significant benefit

Liquid Asphalt — 63 percent significant benefit

Cement — majority do not index, of the 10 percent that do, half perceive a significant
benefit

Steel — magjority do not index, of the 39 percent that do, 13 percent perceive a significant
benefit

Perceived Benefits of PACs to Stakeholders

DOT — 61 percent significant benefit

Prime Contractors — 81 percent significant benefit

Subcontractors — 70 percent significant benefit

Suppliers — 60 percent significant benefit; responses range across levels of benefit
Others —Two respondents perceive a significant benefit to taxpayers

Given the recent price fluctuations, 33 percent of states perceive an increased need for PACs and
17 percent perceive an increased benefit from PACs.
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Chapter 2: Current Contractor Practice and Perceptions

With the recent fluctuation of market prices of cement, steel, liquid asphalt, fuel or other
commodities, contractors often request inclusion of price indexing or price adjustment clauses
(PACs) in construction contracts by state DOTs. The purpose of this chapter isto provide a
review of current construction contractor PAC practice and to derive conclusions on their
perceptions of PACs. This chapter has five sections, including Survey Methodology, Current
Program, Fuel Price Adjustment Clauses, Perceptions and Future Plans and Changes. The main
data source for this analysis is a survey developed by the study team and sent to 400 contractors.

The consensus among surveyed construction contractors is that PACs are beneficial to all
stakeholders, for all commodities, and to the market overall. For the contractorsthat do have
PACs, nearly all use them for fuel and liquid asphalt and a smaller percentage use them for
asphalt mix, steel, cement and concrete. Nearly all responding contractors claim they add
contingenciesto their bids in the absence of PACs. The problem of increased material price risk
in contracts is largely mitigated by the inclusion of such clauses. Since the large price
fluctuations in 2004 and 2008, the majority of contractors believe there is a greater need and a
greater benefit for PACs.

2.1 Contractor Survey Methodology and Response

The final survey for contractorsis provided in Appendix B. The 400 contractors selected for the
online survey were chosen based on a random sample of bidsto ensure a representative sample
of contractors. Thisreport analyzes responses from 100 contractors, the equivalent of a 25
percent response rate, gathered over a period of seven weeks. The initial survey was
administered online via Survey Monkey on January 18, 2010. A total of 39 responses were
collected by January 28. Three follow-up emails were sent in one week intervals between
January 29 and February 18. As of February 18, 52 contractor responses were recorded. The
survey protocol included phone calls to every contractor who had not responded after five weeks.
On March 11, 100 contractor responses were recorded. The 25 percent response rate essentially
doubles the response rate from a fuel usage survey sent to 3,000 contractors by the American
Road Builders Association and the Associated General Contractors of America.'!

2.2 Aspects of the Current Program

Exhibit 2-1 provides survey responses on the utilization of PAC programs. In terms of
responding contractors, which do not necessarily represent population statistics, 90 of 100, or 90
percent, of the contractors' primary states utilize a PAC program. The percentages in this
chapter were generally calculated based on the number of responding contractors, however, not
all contractors responded to every question. Therefore, within each table or chart the number of
responding contractorsis listed as, for example, n=75. Of the ten contractors whose states do not
use PACs in their construction contracts, five represent Arkansas, Michigan and Texas, the only

" FHWA, published in Technical Advisory T5080.3 on December 10, 1980.
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three states that do not employ PACs for any commodities. Two of the remaining five
contractors are based in Indiana and the others in Georgia, lowaand Tennessee. These
respondents do not explain why their firms do not participate in a PAC program. These
contractors may opt-out of PAC programs.

Exhibit 2-1: Current Contractor Use of PACs

10%o

OYes

ONo

90%

n=100

Contractors were asked how, if at al, the presence of a PAC changes the bidding environment.
For contractors not using PACs, they were instructed to answer on how they might expect PACs
to affect the bidding environment. Exhibits 2-2 and 2-3 provide data on how contractors
responded to a series of eight bidding environment factors. Exhibit 2-2 provides the datain table
format while Exhibit 2-3 provides the data in bar graph format.

Three of the eight answer options relate to the individual firm, and the remaining five answer
options relate to either market conditions in general or other stakeholders. The individual firm
answer options are: “number of projects| bid,” “my bid prices,” and “level of risk for my
company.” A total of 64 percent of contractors believe that a PAC program has no effect on the
number of projectsthey bid. Approximately 29 percent think their number of bids is moderately
or significantly higher, and 6 percent believe the number of bids they make is moderately lower.
The consensus among surveyed contractors, therefore, is that PAC programs do not strongly
affect the number of bids, although there is a moderate shift towards increased bidding. The
majority of contractors, 58 percent, state that PAC programs lower their bid prices.
Approximately 28 percent believe PACs do not affect their bid prices, and 13 percent state
higher prices. Interms of changesto the level of risk for their firm, 71 percent of contractors
believe their risk is lower, of which 31 percent believe their risk is significantly lower.
Approximately 18 percent believe their risk is higher with the presence of PACs. Severa
contractors commented that PACs cut both ways; contractors receive payouts from project
owners (DOTSs) during times of escalating material prices but must give contract dollars back to
the DOTsin times of falling prices. Contractors may be less willing to opt into a PAC program if
such DOT reimbursement is a possibility.
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Answer options relating to the market and other stakeholders include: “number of bidderson a
project,” “overall stability of the market,” “level of risk for my suppliers,” “level of risk for my
subs’ and “level of risk for the DOT.” In terms of the total number of bidders on a project, a
total of 56 percent of contractors state no change, and 33 percent indicate that PACsresult ina
higher number of bidders. Approximately 58 percent of responding contractors believe that PAC
programs create higher overall stability in the market, with approximately 30 percent answering
no change. Interms of the level of risk for other stakeholders, 66 percent of responding
contractors perceive alower level of risk for suppliers and 61 percent perceive alower level of
risk for subs. For DOT risk level, approximately 40 percent perceive lower levels of risk and 40
percent perceive higher levels of risk. The general consensus among contractorsisthat risk is
either lower or unchanged for suppliers and subs, whereas contractors are generally split on the
effect of PAC programs on DOTSs.

Exhibit 2-2: PAC Effects Table

Significantly

Moderately

No

Moderately

Significantly

AURSIAC 9 el Lower Lower Change Higher Higher e slal Hal=
Number of Projects
| Bid 1% 5% 64% 16% 13% 1% 86
My Bid Prices

15% 42% 28% 7% 6% 1% 85
Number of Bidders
on a Project 0% 5% 56% 26% 7% 7% 86
Overall Stability of
the Market 2% 4% 30% 36% 22% 6% 86
Level of Risk for My
Company 31% 40% 11% 12% 6% 1% 85
Level of Risk for My
Suppliers 28% 38% 19% 8% 6% 1% 86
Level of Risk for My
Subs 25% 37% 21% 8% 5% 5% 85
Level of Risk for
the DOT 18% 23% 17% 36% 4% 4% 84
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Exhibit 2-3: PAC Effects Chart
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Contractors were also asked how their bids differ when contracts lack a PAC. Exhibit 2-4
provides a compilation of responses on how bid prices and number of bids change without a
PAC. Approximately 91 percent of contractors add contingencies to their bid prices when there
isno PAC in place to cover the material pricerisk. Approximately 38 percent of contractors are
less likely to bid projects when thereis no PAC.

Exhibit 2-4: Effects of PAC Absence
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On average, contractors spend approximately 10 man-hours per month administrating the PAC
program for their firm, with a high of 40 hours and alow of zero hours. Thisisthe equivalent of
approximately 120 hours per year. Contractors were not asked to provide hourly costs as they
might not wish to divulge such information and response rates may have dropped. However, as
an example, a per hour cost of $50 would total $6,000 for the year. A per hour cost of $100
would imply a yearly cost of $12,000 per contractor.

To determine how DOTs can improve PACs and make them more efficient, the survey asks
contractors about problems when PACs are in place. The problems listed on the survey were
partially derived from the Wyoming Department of Transportation paper titled “Materials Risk
Management -- Beyond Escalation Clauses and Price Indexing.” This paper is discussed in more
detail in the Literature Review provided in Chapter 1. Contractor responses are shown in
Exhibits 2-5 and 2-6. One issue regarding PACs is the timing on invoices versus the index
payment calculations. This problem involves a discrepancy in the date the materials are
purchased and the index date used by DOTs. Half of the contractors do not believe thisisa
problem for the PAC program. Approximately 36 percent perceive a slight problem with this
timing issue, with the remaining 14 percent calling it a moderate or major issue

A high trigger value for index payments is also a complaint of some contractors. Approximately
37 percent believe elevated trigger values are not currently a problem with PAC programs, 38
percent believe they are a slight problem, and 25 percent believe they are a moderate or major
problem.

Another commonly cited problem is incorrect index values, either due to outdated indexes or
incorrect calculations. Approximately 46 percent of contractors believe this is not a problem, 32
percent believe it isaslight problem, 14 percent believe it is a moderate problem and 8 percent
believe it isamajor problem.

The survey also asks if increased material costs are still a problem when a PAC programisin
place. The desired consequence of PAC programsisto mitigate thisissue. A total of 50 percent
of contractors do not believe increased material costs are a problem when PACs are in place, and
27 percent perceive it asaslight problem. When asked if other problems exist for contracts with
PACs, no additional problemswere listed. Overall, no more than 25 percent of contractors find
significant problems (moderate or major problems) for contracts with PACs.
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Exhibit 2-5: Problems for Contracts With PACs Table

. Not a Slight Moderate Major _

Answer Options n=
problem problem problem problem

Timing on invoices versus
index payment calculations 50% 36% 11% 4% 76
High trigger values for index
payments 37% 38% 21% 4% 76
Incorrect index values 46% 32% 15% 8% 76
Increased material cost 50% 27% 18% 5% 74

Exhibit 2-6: Problems for Contracts With PACs Chart
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Exhibits 2-7 and 2-8 show common problems experienced by contractors on projects without
PAC programs. Obtaining fixed prices from suppliers isa major problem for most contractors.
A total of 44 percent of responding contractors believe it is a major problem and 29 percent state
it isamoderate problem. Most contractors also believe suppliers honoring price and quantity
commitments is asignificant issue, with 35 percent perceiving it as a moderate problem, 25
percent perceiving it as amajor problem and 25 percent perceiving it asaslight problem. The
issue of costsfor carrying inventory when contracts lack a PAC is less agreed upon; contractors
are almost evenly split on the four answer options, with slightly more believing it isaslight
problem. Increased material costs, which PACs are designed to mitigate for contractors, are
cited as amajor problem by 42 percent of contractors when PACs are absent. Only 9 percent of
contractors believe it is not an issue when PACs are absent. When PACs are in place, 50 percent
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believe material costs are a non-issue and only 5 percent believe they are a major problem
(Exhibit 2-5). These discrepancies show that contractors believe that PACs do in fact mitigate
the consequences of increased material costs.

When asked if additional problems exist for contracts without PACs, four contractors responded.
A major problem for an Illinois contractor is decreased material costs. When they get afirm
price for a project at bid time and then the price for asphalt decreases at the time they construct
the project, they end up paying above market price. For an Alabama contractor, a moderate
problem is determining a proper way to hedge the increase in material costs without losing the
bid. Kentucky expressed concern that the lack of PAC programs could drive smaller companies
out of business. A slight problem for a Mississippi contractor is the duration of projects, as costs
tend to fluctuate more on longer projects.

Exhibit 2-7: Problemsfor Contracts Without PACs Table

. Not a Slight Moderate Major _
Answer Options n=
problem | problem problem problem
Obtaining fixed prices from
suppliers 11% 15% 29% 44% 79
Suppliers honoring
price/quantity commitments 14% 25% 35% 25% 79
Cost for carrying inventory
25% 32% 19% 24% 79
Increased material cost
9% 22% 27% 42% 77

Exhibit 2-8: Problems for Contracts Without PACs Chart
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To gain a better understanding of current contractor practice, the survey queried contractors on
their price arrangements with suppliers for various construction items. Exhibits 2-9 and 2-10
show these price arrangements.” For liquid asphalt, half of responding contractors purchase as
needed, followed by 37 percent that lock in a price for a specific time period. Approximately 18
percent of contractors lock in liquid asphalt prices with suppliers for large contracts and 15
percent lock in prices for all contracts.

For diesel fuel, approximately 64 percent of contractors purchase the item as needed.
Approximately 29 percent of contractors lock diesel fuel prices in for a specific time period and a
small percentage lock prices for large contracts or for all contracts.

A similar pattern is seen with gasoline. A total of 81 percent of contractors purchase as needed,
16 percent lock prices in for a specific time period, and a small percentage lock prices for large
contracts or for all contracts.

With cement and steel, price arrangements tend to vary across the answer options. For cement,
the most prevalent arrangement, but only by a slight margin, is a price lock for a specific time
period. An equal percentage of contractors lock steel prices for specific time periods and
purchase as needed.

When asked about other items, three companies responded that various price locks arrangements
exist for pipe and utility, one company locks prices on all contracts for aggregates and trucking
and one company locks prices on large contracts for reinforcing steel and geotextile fabrics. One
Pennsylvania company commented on the timing difficulties with steel suppliers and the DOT:
“Most steel supplierswill only hold their quoted prices for ten to twenty days. The problem is
getting a signed contract from the DOT or prime contractor in time to place an order with the
supplier before the price increases.”

To conclude, it appears most contractors purchase liquid asphalt, diesel fuel and gasoline as
needed, but more lock in prices for specific time periods for liquid asphalt (37 percent) than
diesel (24 percent) or gasoline (14 percent). Cement and steel pricing arrangements are more
varied.

Exhibit 2-9: Price Arrangements by Item Table

Answer Purchase | Lock price for Lock price for Lock price for n=
Options as needed | all contracts large contracts | specific time period

Liquid Asphalt 49% 15% 19% 37% | 65
Diesel Fuel 65% 3% 9% 29% | 76
Gasoline 81% 3% 3% 16% | 74
Cement 29% 29% 15% 33% | 66
Steel 31% 22% 19% 31% | 68

12 Note that some items add to over 100 percent because contractors can have multiple pricing arrangements for one
item.
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Exhibit 2-10: Price Arrangements by Item Chart
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When asked whether supplier price relationships change with the introduction of a PAC
program, the majority of contractors say no. For those pricing relationships that do change with
the introduction of a PAC, most contractors explain that the supplier prices float with the index.

Exhibit 2-11: Changein Supplier Pricing Relationship with PAC

OYes ONo
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2.3 Fuel Price Adjustment Clauses

Asrevealed in the survey of state DOTSs, the most commonly used item in construction PACs is
fuel. Exhibit 2-12 shows the actual makeup of fuel price adjustment methods faced by
contractors, and Exhibit 2-13 shows the preferred makeup of fuel price adjustment methods. The
actual distribution of fuel price adjustment methods for contractorsis 61 percent fuel use per
unit, 27 percent bid item method, 8 percent use the percent of cost method and 5 percent invoice
method. No responding contractors are subject to contracts that have the specified total fuel
requirements method. The actual and preferred distributions are largely the same. However,
there is slightly less preference for fuel use per unit, dightly more preference for the invoice
method and two contractors prefer the specified total fuel requirements method.

Exhibit 2-12: Used M ethod of Fuel Price Adjustment
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n=64

Exhibit 2-13: Preferred Method of Fuel Price Adjustment

M Fuel Use Per Unit

M Specified Total Fuel Requirements
M Bid Item Method

M Percent of Cost Method

M Invoice Method

n=>54

The majority of contractors use and prefer the fuel use per unit method. Therefore, a follow-up
guestion is asked to determine what changes contractors would like made to this method. This
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guestion was only asked of contractorsthat currently use the fuel use per unit method. Exhibit 2-
14 shows potential alterations and additions to the method and the percentage of contractors that
would like to see those changes. Approximately 60 percent of contractors using the method
would like to see updated fuel usage factors, 75 percent would like to see fuel usage factors for
more pay items and 50 percent would like it included in more contracts. Of the contractors
whose states currently use the fuel use per unit method, only 8 percent would like it eliminated
from contracts all together. The NCHRP is already aware of the need for updated and additional
fuel usage factors. NCHRP Project #10-81 is designed to collect data and develop updated fuel
usage factors for highway and bridge construction.

Exhibit 2-14: Fuel Use per Unit Preferred Changes

80%
70%
60%
50%
40%
30%
20%
10%

0%

111,

Updatedfuel Fueluse Includethe Eliminate the
use factors factorsfor clausein more clause fromall
more pay contracts contracts
items
n=40

2.4 Per ceptions

A key focus of this survey isto gather opinions on the current state of PACs, including benefits
to the market, benefits to stakeholders, and the changing need for these clauses. Exhibit 2-15
shows contractor perceptions of the need for PACs given the recent price fluctuations in 2004
and 2008. The magjority of contractors, 59 percent, believe there is currently a greater need for
PACs. Approximately 36 percent believe there is no change in the need for clauses and only 5
percent believe there is less need.

‘ SYSTEMS, iNC
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Exhibit 2-15: Need of PACs Given Recent Price Fluctuations

H No Change
M Less Need

M More Need

Exhibit 2-16 shows contractor perceptions of the benefits from PACs given the recent price
fluctuations. Approximately 50 percent of contractors believe there are more benefits from
PACs given recent price fluctuations, 43 percent perceive no change in benefits, and 7 percent

find fewer benefits.

Exhibit 2-16: Benefit of PACs Given Recent Price Fluctuations

H No Change
M Less Benefits

m More Benefits

Exhibits 2-17 and 2-18 show contractor perceptions of the benefit of PACs for various
construction items. 1f PACs were to be implemented or modified for only some items or for
some items before others, this analysis provides a measure of priority. The analysis of these
exhibits compares contractors that perceive a significant benefit (“moderate benefit” or “large
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benefit”) to contractorsthat perceive little to no benefit (“small benefit or “no benefit”). Only
contractors subject to clauses for the following construction items responded to the survey
guestion. Approximately 72 percent of contractors believe there is a significant benefit from
PAC programs for fuel. Almost all contractors, at 91 percent, find PAC programsto bea
significant benefit for liquid asphalt, with 76 percent of users perceiving a large benefit. A total
of 58 percent of contractors subject to cement PACs believe the clauses are a significant benefit
and 72 percent find PAC programsto be a significant benefit for steel. It can be concluded in
general, that at least 93 percent of contractors find some benefit from PAC programs for each
construction commodity.

Exhibit 2-17: Benefit of PACsby Item Table

Answer Options No Benefit | Small Benefit | Moderate Benefit | Large Benefit | n=

Fuel 5% 18% 29% 43% 76
Liquid Asphalt 7% 3% 15% 76% 75
Cement 7% 19% 27% 31% 70
Steel 7% 10% 31% 41% 70

Exhibit 2-18: Benefit of PACsby Item Chart

100%
90%
80%
70%
60% B No Benefit
B Small Benefit
50% Moderate Benefit

B Large Benefit
40%

30%

20%

10%

0% -
Fuel Liquid Cement Steel
Asphalt

Exhibits 2-19 and 2-20 provide contractor perceptions of the benefit of PACs for various
stakeholders in the construction industry. Approximately 82 percent of contractors believe that
DOTs benefit significantly from PAC programs, with half of that group citing a moderate benefit
and half citing alarge benefit. Only 5 percent of contractors believe that DOTs receive no
benefit. When asked about prime contractors, 83 percent believe they benefit significantly, with
62 percent citing a large benefit. A total of 84 percent of contractors believe subcontractors
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benefit significantly. Of all stakeholders, contractors cite suppliers as benefiting the least, but
the majority still finds suppliers benefiting significantly, at 78 percent. In conclusion, alarge
majority of contractors perceive significant benefits from PAC programsto all stakeholdersin
the construction industry.

Exhibit 2-19: Benefit of PACs by Stakeholder Table

‘ SYSTEMS, iNC

Answer Options No Small Moderate Large n=
P Benefit Benefit Benefit Benefit
DOT/Owner 5% 13% 41% 41% 76
Prime Contractors 5% 12% 21% 62% 76
Subcontractors 3% 13% 33% 51% 75
Suppliers 11% 11% 27% 51% 74
Exhibit 2-20: Benefit of PACs by Stakeholder Chart
100%
90%
80%
70%
60% m No Benefit .
B Small Benefit
50% Moderate Benefit
m Large Benefit
40%
30%
20%
10% -
0% -
DOT/Owner Prime Subcontractors Suppliers
Contractors
]
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2.5 Future Plans and Changes

Exhibits 2-21 and 2-22 show the percentage of contractors currently subject to PACs on various
construction items as well as the percentage of contractorsthat would favor contracts with PACs
for variousitems. Fuel, liquid asphalt, cement, structural steel, other types of steel, asphalt mix
and concrete are considered. The large majority of responding contractors are subject to fuel and
liquid asphalt PACs— 75 and 88 percent respectively. Cement, steel, asphalt mix and concrete,
on the other hand, are only indexed between 3 and 27 percent of contractors. When asked what
other items contractors use, one contractor from Virginia listed aggregate.

In terms of items that states do not currently include but contractors would like them to include
in the future, cement was the leading item at 44 percent. A total of 39 percent of contractors
would prefer concrete to be indexed in the future, 35 percent selected structural steel, 33 percent
selected other types of steel, 24 percent selected asphalt mix, 15 percent would like fuel and 7
percent would like liquid asphalt. When asked what other items contractors would prefer to have
indexed, a contractor from Mississippi cited pre-stressed concrete beams, a Tennessee contractor
cited stone and pipe materials, an Illinois contractor indicated aggregates, and a Pennsylvania
contractor would like to see aluminum and copper added. This analysis can help DOTSs focus
resources on implementing PACs for items that are preferred by contractors.

Exhibit 2-21: Used and Wanted PAC Items Table

Answer Currently Would Prefer n=
Options Use To Have

Fuel 75% 15% 67
Liquid Asphalt 88% 7% 71
Cement 9% 44% 40
Steel - Structural 27% 35% 46
Steel - Other 15% 33% 36
Asphalt Mix 23% 24% 35
Concrete 3% 39% 31
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Exhibit 2-21: Used and Wanted PAC Items Table

100.0%

90.0%

80.0%

70.0% -

60.0% -

m Currently Use

50.0% - m Would Like To Have

Seven contractors state they are not in favor of PACs. Regarding cement and steel, a Missouri
contractor believes that suppliers quote firm prices and if prices go down, suppliers will not
agree to lower their price. One Indiana contractor is opposed to fuel, cement and steel PACs.
For fuel, they believe that hedging is available through NYMEX, for cement, suppliers are
currently giving fixed prices, and for steel, the contractor statesthat it has no experience. An
Oklahoma contractor believes the fuel PAC program istoo complicated, but provides no further
explanation. The remaining 93 responding contractors are in favor of PACs.

Contractors were asked if there are any improvements that can be made to the current PAC
program. Approximately 47 percent say no and 53 percent say yes. Of those who believe
improvements can be made, Exhibit 2-22 gives a sample of contractor explanations.
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Exhibit 2-22: Contractor Suggestionsfor PAC | mprovement

Contractor's
Prime State

Comment/Suggested Improvement

California Calculations of the index need to be more consistent.
Georgia Eliminate length of time requirement for index.
. lllinois offers the asphalt price adjustment on some jobs over 1,500 tons. We would like them to

Illinois . . -
be consistent and offer it on all jobs over 1,500 tons.

llinois Simplification in tracking and reporting needed.

Indiana The indgx number needs to reflect the market area in which we work. It needs to be more
responsive to the changes.

Kansas Cement and steel should be added.

Kentucky I thin!( that more items can be indexed. Our DOT has had good open dialog with industry about
indexing.

Kentucky In times of rapid price fluctuation, costs on asphalt go up much faster than the index.
I believe that there needs to be some adjustment made to the way the PAC is calculated, mainly

Mississippi fo.r grading projef:ts. The way it is now, if fugl prices go up, it pays fairly well, but when the fuel
prices decrease, it takes away too much. This could be revised to be fairer to both the owner
(when prices increase) and the contractor (when prices decrease).

New Mexico Add an adjustment for fuel based on a predetermined gallons per unit for items of work that have

energy as a major component such as material haul, hot mix, excavation/grading.

North Carolina

Would rather see the indexing based on national published averages more closely related to the
bid date/invoice date.

North Carolina

There needs to be more adjustment clauses on more items.

Ohio

Price adjustments for fuel and steel are greatly dampened from actual cost incurred and only
buffer a small percentage of the risk of increase.

Oklahoma

Regional adjustment indexes for binders are delayed (based on which part of the month actual
work is performed). Private subscriptions are too expensive, resulting in reliance on the DOT to
promulgate the rates.

Pennsylvania

The 10 percent window at today's higher prices is too large. It should be reduced to at least 5
percent if not totally eliminated. At 10 percent we cover the window on the upside with higher
prices and we benefit from it when prices fall, therefore it would be more cost effective for all if
the price adjustment clause was dollar for dollar without any window, thereby lowering our bid
prices.

Pennsylvania

Eliminate steel and develop a more accurate index.

South Carolina

Updated cost structure, more items for use.

South Carolina

Keep with the adjustments as they hit.

Tennessee Add more items.
Tennessee Update adjustment factors and include more items.
Tennessee Update the usage rate factors.
The benefit is too low. The method of adjustment is based on a percent of the consumer price
Virginia index, not the actual cost of the material at the date of purchase. | would like the method of

calculation changed to cover more of the escalation risk.

Lastly, contractors were asked if they would like to provide any additional information. The
nine responses are shown in Exhibit 2-23.
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Exhibit 2-22: Additional Contractor Comments

Contractor's
Prime State
Indiana A must for the DOT to get the best value for the taxpayer.

Price adjustments appear to be less effective when they are used on expected single bid
contracts. Kentucky has recently increased its threshold trigger from +-5 percent to +-10 percent
of the index for fuel and asphalt. We also have a minimum expected project cost threshold
before an index is used.

Some of my competitors delayed the completion of their contracts that did not have an

Kentucky adjustment clause waiting on the cost to come down. This could have been an owner’s decision
with an applicable clause.

We don't need them as an industry unless the duration of the projects is extended to several
years.

The reason that these adjustments are so important is that we are all at the mercy of the raw
material producers. If they do not want to give out pricing prior to bid we have the unsavory

New York option of either not bidding or building a lot contingency into our pricing. This has a negative
impact to the owner in that they are over paying and dealing with less competition or having the
contractor default on the job because they can't cover the increase in material pricing.

Additional Comments

Kentucky

Michigan

Oklahoma Encourage owners to pay for stockpiled materials at the point of manufacture.
Oklahoma You only need adjustment clauses for project 6 month or longer.

With these ever changing markets it would be nice to be able to lock pricing down on a per job
Tennessee basis.

If a particular State has this clause then it should be incorporated in all contracts that the State
Tennessee uses. For example, if the DOT uses it then it should also be used in contract issued by the State

Board of Regents or the Finance Department, etc.

2.6 Conclusions on Current Practice

The vast mgjority of responding contractors are subject to PACs, and the vast majority also
believes they are beneficial. For the contractors whose states utilize PACs, nearly all opt to use
them when available for fuel and liquid asphalt and a smaller percentage for steel, asphalt mix,
cement and concrete. Interms of adding items, between 35 and 45 percent of contractors would
like to see cement, concrete and steel PACs.

With regard to supplier pricing arrangements, the majority of contractors purchase liquid asphalt,
diesel fuel and gasoline as needed. The price arrangements for cement and steel, on the other
hand, range across all categories. Pricing relationships with suppliers do not generally change
with the introduction of PACs.

The majority of contractors are subject to the fuel use per unit method for their fuel PACs, and
more contractors prefer this method to any other. When asked how this method could be
improved, the majority of responding contractors indicate that fuel use factors fuel need to be
updated, that fuel use factors for more pay items are necessary and that the method should be
included in more contracts.

The presence of PACs changes the bidding environment for contractors in avariety of ways. In
terms of number of projects bid, the majority of contractors are not affected by the inclusion of a
PAC. However, approximately athird of contractors increase the number of projectsthey bid
when contracts include PACs. The majority of contractors claim to lower their bid prices and
believe the overall level of risk for their firm to be lower when PACs are in effect. Most
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contractors also believe the overall level of risk for suppliers and subcontractors is lower with
PACs. For DOTSs, however, the perceived level of risk is split fairly evenly. It isthe consensus
among responding contractors that the overall stability of the market is greater with the inclusion
of PACs.

When PACs are not in place, aimost all responding contractors claim they add contingencies to
their bids to cover the material pricerisk. In addition, 38 percent of contractors satethey are
less likely to bid projects without PACs.

Problems for contractors vary depending on whether the contract includes aPAC. For contracts
with PACs, the biggest problem is high trigger values for index payments. Timing on invoices
versus index payment calculations, incorrect index values and increased material costs, on the
other hand, are cited by approximately half of responding contractors as not an issue. For
contracts without PACs, the magjority of contractors find problems with increased material costs
and obtaining fixed prices from suppliers. Also cited as problems, but to aslightly lesser extent,
are suppliers honoring price/quantity commitments and costs for carrying inventory. As
expected, the issue of increased material costs is mitigated significantly with the presence of
PACs.

Just over half of responding contractors believe there is a greater need for PACs and a greater
benefit from PACs since the large price fluctuations in 2004 and 2008. Remaining contractors
largely believe there is no change in need or benefit, and only a small percentage believes there
is less need and less benefit.

The following is a summary of the percentage of contractorsthat perceive significant
(“moderate” or “large”’) benefits from PACs:

Perceived Benefits of PACs by Commodity
Fuel — 72 percent significant benefit
Liquid Asphalt — 91 percent significant benefit
Cement — 58 percent significant benefit
Steel — 72 percent significant benefit

Perceived Benefits of PACs to Stakeholders
DOT — 82 percent significant benefit
Prime Contractor — 83 percent significant benefit
Subcontractors — 84 percent significant benefit
Suppliers— 78 percent significant benefit
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Chapter 3: Assessment of Price Adjustment Clause Impact

The purpose of this chapter was to provide areview of the quantitative impacts of price
adjustment clauses (PACs). The key potential benefit of implementing PACs in construction
contracts is the reduction of risk, which increases bid competition. Increases in bid competition
can lead to reductions of bid prices and increased numbers of bids per project. To examine these
potential benefits quantitatively, a statistical analysis was conducted using data from the
comprehensive Bid-Tabs database collected by Oman Systems, Inc. This database, currently
used for FHWA's new Highway Construction Cost Index, contains bid prices and quantities by
pay item for each project for al 50 states.

The gtatistical analysis examined how the bid prices for specific pay items compare to the price
index of commodity costs as the commodity costs fluctuate and assesses whether this pattern is
different for states with and without cost escalation clauses. In addition, the analysis attempted
to examine if there are factors that affect success such as the trigger point for the index, relative
project size, type of commodity or bid item, the presence of opt-in or opt-out clauses, economic
conditions such asrising or falling prices and institution factors.

The remainder of this chapter is split into two sections. First, an explanation of the database and
the states selected is provided. Second, areview of the statistical analysis and quantitative
conclusions on PACs is provided.

3.1 Selected States and Database Review

The selection of appropriate sample states was the first step of the analysis. Three criteriawere
used to select these states. Firgt, the state must have (or not have) a PAC in place during the
entire study period. The years analyzed were 2007, 2008 and 2009. Second, the state must use
standard pay items that use unit prices. Florida, for example, uses lump sum bidding, where no
quantities or unit prices are available.™® Other states, such as North Carolina, Ohio, Pennsylvania
and Virginia use “non-standard” pay items. Non-standard items are defined as pay itemsthat are
not consistent from project to project. Depending on the tendency of the state to use non-
standard items, this may reduce the frequency of items available for use in the study. Third, the
state must have a large enough database of bids in order to obtain a sample size of specific pay
items large enough to perform the statistical analysis.

There were four states that met these criteriathat do not use PACs: Arkansas, California,
Michigan and Texas. These states were treated as the control group. They are all large DOT
program states and are fairly geographically dispersed. There were other satesthat met one
criterion but did not meet the others. Regarding states with PACs, the following four were
identified: Ilinois, Tennessee, Missouri and Oregon. Exhibit 3-1 shows the sample states. For
states with PACs, more detailed information on their respective programs s listed in Exhibit 3-2.

3Greg Davis of FDOT confirmed that some contracts are bid lump sum. The Oman Systems database shows that
approximately 30 percent of asphalt contracts and approximately 10 percent of overall contracts were bid lump sum
in 2009. While Horida usesindividua pay items for other work, theinclusion of lump sum contracts would create a
statistical bias.
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Exhibit 3-1: Sample States

Stateswith NO Price Adjustment Clause Stateswith Price Adjustment Clause
Arkansas Illinois — fuel, asphalt mix, steel
California Tennessee — fuel, liquid asphalt
Michigan Missouri —fuel, liquid asphalt

Texas Oregon - fuel, liquid asphalt, steel

Exhibit 3-2: Sample State PAC Details

State Fuel Asphalt Cement Steel Portland Cement
Index: Average of the Platt’s Oilgram |Index: PG 64-22 from IDOT's Index: Materials Cost Index - None
PAD 2 St. Louis Area - ULSD approved list of certified sources for|Engineering News Record
inois PG Asphalt Binders
Trigger Value: 5% Trigger Value: 5% Trigger Value: 5%
Opt-in Clause: Yes Opt-in clause: Yes Opt-in clause: Yes
Index: TDOT Index (two component  |Index: TDOT index (posted terminal |None None
index, Producer Price Index and prices)
Tennessee |Price TDOT pays for fuel)
Trigger Value: 5% Trigger Value: 5%
Opt-in clause: No Opt-in clause: No
Index: Based on Platts Oilgram Pad 2 |Index: Based on Poten & Partners None None
report for Kansas City and St. Louis
Missouri areas averaged
Trigger Value: None - 0% Trigger Value : None - 0%
Opt-in clause: Yes Opt-in clause: Yes
Index: OPIS Listing Index: Poten & Partners, Inc. Index [Index: BLS Final IDWPUSISTEEL1, None
PPl, non-seasonally adjusted index
Oregon Trigger Value: 25% Trigger Value: 5% Trigger Value:10%
Opt-in clause: No Opt-in clause: No Opt-in clause: Yes

After the identification of the states, specific pay items were identified for use in the study.
Running a pay items summary report in the database for each of the primary categories, as listed
in Exhibit 3-3, allowed for the isolation of pay items with a large bid frequency and a unit of
measure that is consistent and measurable (such as tons, cubic yards or pounds). Conversion
between these standard measurements is a simple exercise. In some cases there were a range of
pay items where the specifications and pricing make it possible to combine like items to get a
larger sample. In some categories a secondary pay itemisincluded. The primary pay items are:

Base Stone
Asphalt**
Grading
Bridge

Exhibit 3-3 shows lists of these pay items for each sample state asthey appear in the Bid Price
database.

14 Many states bid asphalt as“in-place mix.” States that bid aggregate and liquid as separate items still have many
pay itemsthat are atotal mix price. Itisreatively straightforward to determinethe liquid content in amix because
the material specifications have a high and low end percentage for each mix type.
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Exhibit 3-3: Sample State Bids Price Database

State Category Pay Item Units Frequency|
Base Stone Aggregate Base (Class 7) TON 500
Asphalt Mineral Aggregate Surface Course TON 656
Grading Unclassified Excavation C.Y. 309,
ARKANSAS
Compacted Embankment C.Y. 272
Bridge Class S Concrete - Bridge C.Y. 127
Reinforcing Steel LBS 477,
Base Stone Class 2 Aggregate Base C.Y. 834
Asphalt Asphalt Concrete —Type A TON 578|
Hot Mix Asphalt —Type A TON 665|
CALIFORNIA |Grading Roadway Excavation C.Y. 1,407
Imported Borrow C.Y. 457,
Bridge Structure Concrete - Bridge C.Y. 359
Bar Reinforcing Steel LBS 521
Base Stone Fl Base (Compacted in Place) C.Y. 294
Asphalt D Grade HMA —Type C TON 838|
Asphalt (AC-20-5TR) GAL 405,
TEXAS Grading Excavation (Roadway) C.Y. 1,945
Embankment (Type C) C.Y. 720
Bridge Class C Concrete C.Y. 1,545
Structural Steel (Misc) LBS 309,
Base Stone SUBBASE, CIP C.Y. 1,448
Aggregate Base TON 581
Asphalt HMA, 13A TON 1,087
HMA, 4C TON 701
MICHIGAN -
Grading Embankment, CIP C.Y. 1,325
Excavation, Earth C.Y. 1,903
Bridge Substructure Concrete C.Y. 562
Superstructure Concrete C.Y. 630
Base Stone Aggregate Base, Type B TON 1,303
Asphalt Hot Mix Surface Course, Mix C, N50 TON 1,273
ILLINOIS Grading Earth Excavation C.Y. 2,031
Bridge Concrete Structures C.Y. 1,121
Reinforcement Bars LBS 1,853
Base Stone Mineral Aggregate — Type A Base TON 1,111
Asphalt Acs Mix (PG64-22) Grading D TON 817,
Bit Plant Mix Base (HM) Grading B TON 667|
TENNESSEE |Grading Unclassified Excavation C.Y. 599
Borrow Excavation (Unclassified) C.Y. 408|
Bridge Class A Concrete (Bridges) C.Y. 288
Steel Bar Reinforcement (Bridges) LBS 280
Base Stone Aggregate Base TON 234
Asphalt Level 3, %" Dense HMAC TON 188
PG 70-22 Asphalt in HMAC TON 153
OREGON - N
Grading General Excavation C.Y. 358|
Bridge No items will meet requirements
(most are lump sum)
Base Stone Type 1 Aggregate for Base (4" Thick) |S.Y. 637,
Asphalt Bit Pavement Mix PG 64-22 BP-1 TON 820
Bit Pavement Mix PG 64-22 Base TON 308|
MISSOURI |Grading Class A Excavation C.Y. 598|
Class 3 Excavation C.Y. 498|
Bridge Class B-1 Concrete (Culverts) C.Y. 163
Reinforcing Steel LBS 523|

To compare bids in the database with actual market values, the state indices in Exhibit 3-2 were
collected on a monthly basis for the years 2007 through 2009. Four of the ten indices were
replaced by surrogate indices, as they required subscription purchases not funded by this
project.”® For the sample states not utilizing PACs in the selected years, a national price index
was used.

'* The statistical data obtained from these surrogate indices proved to be consistent with the six state indices.
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3.2 Analysis of Pay Item Bids

Bid data were collected for the four states with a PAC in effect (IL, MO, OR and TN), and for
the four control states (AR, CA, MI, and TX) with no PACs in effect during the study period. As
explained above, the data contained bid quantities and unit bid prices for five categories of pay
items. asphalt mix (tons); base stone (cubic yards), grading (cubic yards), bridge concrete (cubic
yards), and reinforcing steel (pounds).’® Related pay items in each state were grouped into the

five pay item categories used in this study.

An example of the pay item micro data included in the five categories is shown in Exhibit 3-4 for
Arkansas, a state with no PACs. Lettings occur usually on a monthly basis, with multiple bids
received for the contracts let on each date. The prices shown are the lowest awarded bids for the
specified pay item. The bids for agiven pay item generally range over one or more orders of
magnitude. The time series plots show that the large cross-sectional variation of bids across
contracts a each letting tends to mask the temporal effects of rapidly changing prices of energy

and steel during the study period.

Exhibit 3-4: Lowest Bids ($) for Six Pay Itemsin Arkansas L ettings, 2007 to 2009
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16 Bridge concrete and reinforcing stedl bar (“rebar”) are secondary pay items under the bridge primary category.
Statistical analyses performed on these two secondary categories resultsin five total statistical analyses performed
on thefour primary pay categories listed below the “Sample State PAC Details’ exhibit.

‘ SYSTEMS, iNC

a7

N Jclt
I Fncch

¥

O Aoories .



Price Indexing in Transportation Construction Contracts (NCHRP 20-07/Task 274)

In Arkansas, the pay items named unclassified excavation and compacted embankment were
included in the pay item category named grading. Note that these two pay items have the same
units and roughly the same cost per unit. In other states the corresponding pay items have
different names, but were assigned to the five categories if they were for similar items purchased
in the same units. Intimate knowledge of the construction trades was required for the assignment
of pay itemsto categories.

In addition to the bid price, the data base includes the quantity that was bid on each contract.
This variable explains in part the large cross-sectional variation in bids seen in Exhibit 3-4. The
scatter plotsin Exhibit 3-5 demonstrate the relationship of bid price and quantity for the six
Arkansas pay items shown in Exhibit 3-4. The bid prices and bid quantities are related due to
economies of scale, with contracts for larger quantities generally attracting alower bid per unit
delivered. Very small quantities often result in large and erratic bids at the left of the charts.
Note that the prices of some pay items require a log scale, while the quantities extend over many
orders of magnitude for all pay items. The extremely large range of values suggests the use of

logarithms in modeling the price and quantity data.

Exhibit 3-5: Bid Prices ($) for Six Pay Itemsin Arkansas L ettings ver sus Quantity Bid

Bid

1000

COMPACTED EMBANKMENT [C.Y.]

100

Cxld

Tacd

MIFHEAD AGERHLA - H A HR SHEFSCE 44 EE-EF | 1EH]

+

» *ﬁ g
Ay

u* "‘}

1 PO

Cruantity

* 4 * .k +
1 ’ ’ — ’ 4 13 ) -
10 100 1000 10000 100000 1000000 . “n [l mrir Sarar T
Quantity Canmiay
UNCLASSIFIED EXCAVATION [C.Y.] Ll A% 54 HH EFIF - HERHE &H |20
1000 T
T .. - n . .,
oo . + . . a0 = ¥
* -
= 10 - bt : Y . T L
@ A = L
] -+ 54 F N acl HES . T *: = f"
+ e - - . - + ¥
- E
0.1 T T T T 2 -
1 10 100 1000 10000 100000 100000 Bl
] 1] 163 ek aCa

Cnmanliby

Bid

1000

AGGREGATE BASE COURSE {CLASS 7} [TON]

100

*

. *
“we ot -
*%e +
* * . +.
Ty wo”‘,’
'“, ’O
T, e W -
P . *
T T

1000 10000 100000 1000000

Quantity

B

EHIMFCHELIRG STRH B IR RAEY AEH BT ) [H. |

T T T
10202 SICACT O ACICICT - CACICD

Chimanl iby

T

‘ SYSTEMS, iNC

48

N Jclt
I Fncch

¥

O Aoocirter



Price Indexing in Transportation Construction Contracts (NCHRP 20-07/Task 274‘

Exhibit 3-6 contains a summary of the number of bids and the un-weighted and weighted mean
and standard deviation of the low bids for all lettings during the three-year study period. The
mean represents the average unit price bid for that construction item in that state and the standard
deviation is a measure of the amount of variation in the unit prices. The bar graphs in Exhibits 3-
7 compare the weighted mean and standard deviation from Exhibit 3-6 for states with no PACs
(left bars) and states with PACs (right bars). Examination of the plots shows that the weighted
mean bids in states with or without a PAC are roughly comparable for asphalt mix and grading.
For base stone and concrete, the PAC states appear to have somewhat lower weighted mean bids.
For steel, the high bids in Texas distort the comparison. Overall, there is some indication that
bids are lower, a least for some items, in states with price adjustment clauses. However, these
differences may reflect differences between statesin the average sizes of projects bid as well as
other factors. Therefore, aregression model, which can control for such differences, is
introduced below.

In all five categories, the variations of weighted mean bids across states range as high as a factor
of 5or 10. Theindividual pay items in the data set have bid ranges that may span several orders
of magnitude. The standard deviations generally appear proportional to the mean values. Inthis
case, the logarithmic transformation is often used for the dependent variable in the regression
model to stabilize the variance from the regression line.
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Exhibit 3-6: Weighted and Un-weighted M ean and Standard Deviation of Bid Pricesin All

Lettings
All Lettings
Un-weighted Weighted
Category PAC State N Mean Std. Deviation Mean Std. Deviation
AR 378 64.3 70.4 51.6 14.6
CA 626 145.1 126.4 85.5 22.0
NO Mi 859 62.0 26.4 49.1 9.4
TX 614 49.3 35.6 12.0 22.7
preliel Total 2,477 80.2 82.5 22.1 30.9
IL 675 119.0 171.9 69.2 18.0
MO 569 81.1 122.5 47.1 10.0
YES OR 175 125.7 193.6 42.5 66.0
TN 786 99.6 58.8 65.8 17.6
Total 2,205 102.9 131.7 54.3 33.6
AR 271 25.6 18.3 20.6 7.1
CA 444 75.9 64.7 33.6 14.0
NO MI 1,018 12.0 9.5 6.7 4.7
X 148 43.5 24.1 26.3 9.3
Base Stone Total 1,881 31.5 42.6 19.4 14.0
1L 737 36.7 54.5 22.5 8.5
MO 322 8.4 9.0 5.0 1.7
YES OR 4 30.0 11.5 20.0 0.8
N 598 21.7 12.6 15.0 4.0
Total 1,661 25.8 38.9 12.5 6.7
AR 69 610.1 116.1 538.7 114.5
CA 181 1,311.9 1,770.8 629.2 223.7
NO MI 599 328.1 314.2 257.0 125.5
TX 775 799.1 269.6 697.5 206.9
Concrete Total 1,624 674.5 718.7 530.7 261.3
1L 579 866.9 590.2 620.8 231.0
VES MO 82 390.3 202.8 320.0 109.8
TN 146 454.7 221.3 372.5 96.5
Total 807 743.9 549.0 462.9 211.5
AR 313 13.0 19.6 6.6 4.7
CA 936 67.3 195.6 10.1 10.6
NO MI 1,620 8.5 10.6 3.4 2.9
TX 1,339 12.9 30.8 4.6 3.3
Grading Total 4,208 23.3 97.1 6.2 6.9
1L 1,053 26.5 29.3 10.3 8.3
MO 553 18.3 50.0 3.2 2.3
YES OR 183 17.5 14.0 9.4 5.2
N 516 12.1 16.9 3.7 2.3
Total 2,305 20.6 33.2 4.2 3.9
AR 250 1.0 0.3 0.9 0.2
NO CA 436 1.7 2.3 0.8 0.3
X 157 8.3 7.4 5.7 3.5
Steel Total 843 2.7 4.5 0.8 0.4
1L 967 2.1 2.7 1.3 0.4
VES MO 386 1.2 0.6 1.1 0.2
N 142 0.8 0.4 0.7 0.1
Total 1,495 1.8 2.3 1.1 0.4
]
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Exhibit 3-7: Weighted Average M ean and Standard Deviation of Bidsfor Pay Items
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Exhibits 3-8 and 3-9 contain the un-weighted and weighted mean and standard deviation for
lettings during periods of falling prices and rising prices, respectively. The dates for the periods
of rising and falling prices are discussed below.

Exhibit 3-8: Weighted and Un-weighted M ean and Standard Deviation of Bid Pricesin
Lettingsduring Falling Prices

Falling Prices
Un-weighted Weighted
Category PAC State N Mean Std. Deviation Mean Std. Deviation
AR 43 75.4 45.5 57.1 17.7
CA 119 146.8 108.6 86.3 28.1
NO Ml 96 75.8 29.4 58.6 12.8
TX 108 55.9 40.3 12.8 23.3
Total 366 93.0 78.9 20.2 31.2
Asphalt L 103 1327 116.1 754 20.7
MO 139 83.9 50.8 52.5 9.0
YES OR 25 97.5 240.7 54.5 75.9
TN 117 118.7 55.4 80.3 19.3
Total 384 108.5 97.4 59.3 31.0
AR 42 26.9 19.3 235 7.1
CA 88 79.9 82.9 31.9 13.3
NO Ml 187 12.7 9.6 6.5 4.5
TX 30 36.5 10.7 25.0 9.4
Base Stone Total 347 33.5 51.2 194 13.6
IL 93 43.0 67.5 23.3 10.4
MO 82 8.1 7.7 5.2 6.0
YES OR -- -- -- -- --
TN 99 24.2 14.8 14.0 4.3
Total 274 25.8 42.7 10.5 6.4
AR 17 649.9 99.2 637.7 90.0
CA 41 1,576.1 3,051.6 708.7 257.3
NO Ml 140 336.7 333.7 269.5 146.4
TX 153 829.7 288.0 733.1 173.2
Concrete Total 351 711.6 1,138.0 597.1 287.5
IL 125 857.6 636.4 621.3 252.6
VES MO 9 356.5 61.5 318.3 54.2
TN 16 444.1 140.0 297.7 74.3
Total 150 783.4 606.0 433.0 232.8
AR 70 9.6 6.2 7.0 4.8
CA 179 52.4 83.3 13.9 10.6
NO Ml 344 8.5 10.8 3.9 2.9
TX 245 11.8 14.1 4.6 3.1
. Total 838 19.0 43.5 6.9 7.1
Grading IL 208 26.3 233 129 7.4
MO 123 26.8 99.0 33 2.3
YES OR 30 17.3 11.2 15.8 5.5
TN 84 11.5 10.3 3.5 1.5
Total 445 23.1 54.9 4.2 3.8
AR 59 1.1 0.3 1.1 0.2
NO CA 93 1.9 1.8 0.8 0.3
TX 33 7.7 4.5 8.7 3.5
Total 185 2.7 3.3 0.9 0.6
Steel
IL 198 2.0 1.3 1.4 0.3
VES MO 85 1.5 0.9 1.1 0.3
TN 18 0.9 0.2 0.7 0.1
Total 301 1.8 1.2 1.2 0.4
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Exhibit 3-9: Weighted and Un-weighted M ean and Standard Deviation of Bid Pricesin
Lettingsduring Rising Prices

Rising Prices
Un-weighted Weighted
Category PAC? State N Mean Std. Deviation | Mean |Std. Deviation
AR 335 62.8 72.9 51.1 14.2
CA 507 144.7 130.3 85.3 20.2
NO Ml 763 60.3 25.5 48.1 8.4
X 506 47.9 34.4 11.8 22.6
Asphalt Total 2,111 78.0 82.9 22.6 30.8
IL 572 116.6 180.1 68.3 17.5
MO 430 80.2 138.0 45.2 9.7
YES OR 150 130.5 185.1 41.1 64.6
TN 669 96.3 58.8 64.1 16.6
Total 1,821 101.7 137.8 53.2 34.1
AR 229 25.3 18.1 20.1 7.0
CA 356 74.9 59.5 34.0 14.1
NO Ml 831 11.9 9.4 6.7 4.8
X 118 45.2 26.2 27.0 9.2
Srse Sieme Total 1,534 31.1 40.5 19.4 14.1
IL 644 35.8 52.4 224 8.2
MO 240 8.5 9.5 5.0 1.7
YES OR 4 30.0 11.5 20.0 0.8
TN 499 21.2 12.1 15.2 3.9
Total 1,387 25.8 38.1 12.9 6.6
AR 52 597.1 119.1 519.5 108.6
CA 140 1,234.6 1,163.7 611.7 211.7
NO Ml 459 325.4 308.3 254.4 120.5
X 622 791.6 264.6 685.4 215.9
Concrete Total 1,273 664.3 549.8 515.1 252.3
IL 454 869.4 577.5 620.6 225.8
MO 73 394.4 213.8 320.2 113.8
YES TN 130 456.0 229.6 393.3 91.6
Total 657 734.8 535.3 469.5 206.0
AR 243 14.1 21.9 6.5 4.7
CA 757 70.8 213.6 9.5 10.5
NO Ml 1,276 8.5 10.5 3.3 2.9
X 1,094 13.2 334 4.6 3.3
. Total 3,370 24.4 106.3 6.1 6.8
Grading
IL 845 26.5 30.6 9.9 8.4
MO 430 15.8 20.2 3.2 2.3
YES OR 153 17.6 14.5 8.7 4.6
TN 432 12.2 17.9 3.7 2.4
Total 1,860 20.0 25.5 4.2 4.0
AR 191 1.0 0.4 0.9 0.2
CA 343 1.7 2.4 0.8 0.3
NO X 124 8.4 8.0 4.9 3.1
Total 658 2.7 4.7 0.8 0.4
Steel
IL 769 2.1 3.0 1.2 0.4
TS MO 301 1.2 0.5 1.1 0.2
TN 124 0.8 0.4 0.7 0.2
Total 1,194 1.8 2.5 1.1 0.4

The bid prices for the four PAC states and the four control states were used in aregression
analysisto determine the factorsthat influence bid prices. States with PACs for each type of
index are shown in Exhibit 3-10. Several states have PACs and an index for implementing the

53 N, clt
TN Fncctt )f
SYSTEMS, INC EECE  Aoocier o



Price Indexing in Transportation Construction Contracts (NCHRP 20-07/Task 274I

clause, but the actual index was not available for this study. In these cases, a surrogate index
was used. Theindicesthat were used in the study are shown in the table. Three states have fuel
price indices available: Missouri, Illinois and Tennessee. Missouri and Illinois use the same
index from Platt's Oilgram for St. Louis, MO. Tennessee has its own fuel price index. The
[llinois/Missouri fuel index was used as a surrogate for the remaining states. For steel and
asphalt mix, only one index was available. The Tennessee bituminous index was used as a
surrogate for the remaining states for asphalt mix. The lllinois steel index was used in [llinois.
Oregon has a steel index, but no pay items were identified in Oregon for steel.

Exhibit 3-10: States Price Indices and Surrogate Indices
States with Price Indices

Index Type [llinois Missouri Tennessee Oregon

Asphalt Index * * TN-Bitum. *
Surrogate Index TN-Bitum. | TN-Bitum. TN-Bitum.

Fuel Index IL-Fuel® MO-Fuel® TN-Fuel *

*

Surrogate Index IL/MO-FueI#
Steel Index IL-Steel OR-Steel®

*

Surrogate Index’

Notes: Shaded area - no indexing in effect from 2007 to 2009.

* State has an index of thistype, but it was not available.

** Denotes surrogate index that was used in thisanalysisfor the * states.

# Illinois and Missouri both use Platt's Oilgram PACD2 Index (St. Louis, MO).
@ Oregon has a steel index, but no pay items were identified for stedl.

The basic regression model has the bid price as the dependent variable on the left of the equation
and several explanatory variables on the right, including the quantity of the pay item requested
for the job and the relevant price index from Exhibit 3-10. The variable "Clause" is an indicator
variable for the states with a PAC.

In addition, several indicator variables were later added to the basic regression model. The
variables Trig-Fuel, Trig-Steel, and Trig-Asphalt represent the trigger level used in the PAC
(states with no PAC were assigned atrigger level of 100 percent). An indicator variable for the
presence of an opt-in clause is also used in the multi-state models. In this case, states with no
PAC were assigned avalue of O, states with a PAC with an Opt-in option were assigned a value
of 1, and states with a PAC but no Opt-in option were assigned a value of -1. Depending on the
model, these additional variables introduced troublesome multicollinearities'’ which resulted in
unstable parameter estimates for the added variables and the PAC term.

The relevant price index in each regression varied according to the state and/or pay item category
when possible. For asphalt mix, the relevant price index is the Tennessee bituminous price. This
index isthe only asphalt index available and it was used as a surrogate in all other states. A fuel

' The term multicollinearity refers to the correlation of two or more explanatory variablesin aregression model. If
thereisahigh correlation between two variables, it isdifficult to separate the effect due to each variable.
Multicollinearity often leads to unstable regression coefficient estimates for the correlated variables.
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price index was not used for asphalt mix due to its high correlation with the bituminous price
index shown in Exhibits 3-11 and 3-12. For the other four pay item categories, the relevant price
index is the fuel price index.

Exhibit 3-11 shows the month-to-month percent changes in four price indices. the OR-Steel
index, the MO/IL Fuel index, the TN-Fuel index, and the TN-Bituminous index. Exhibit 3-12
shows the three-month moving average of the month-to-month percent changes in the three
indices. The TN-Fuel index is not shown, but it closely tracks the MO/IL Fuel priceindex. The
three price indices follow the same pattern. Prices were rising (percent changes above 0), then
falling, and then rising again. Based on a detailed inspection of the data for the MO/IL-Fuel
price index, prices were rising from 1/1/2007 to 6/30/2008, falling from 7/1/2008 to 3/31/2009;
then rising again from 4/1/2009 to 12/31/2009. (The other two indices have slightly later turning
points, but the small differences in the dates were ignored.)

Exhibit 3-11: Month-to-Month Percent Changesin Price Indices
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Three sets of regressions were run, one for bids on all dates, one for bids during periods of rising
prices, and athird for periods of falling prices. Let bi,j,t represent the bid price per unit for qi,j,t
units of pay itemi in state at timet. Let pt represent the fuel (or bituminous) price index at time
t. The basic regression equation is the same for each of the five pay item categories,

Lnbijt=b0O+cxj+dLnpt+elLnqi,t,.

where the notation Ln y denotes the natural logarithm of y for any symbol y. The regression
coefficient b0 isa constant term. The "Clause" coefficient c is associated with an indicator
variable xj which has avalue of 1 for stateswith aPAC in effect (IL, MO, OR and TN), and a
value of O for the four control states (AR, CA, MI, and TX) with no PACs in effect during the
study period.

The coefficient bO provides a measure of the average bid level for one unit of the pay item, while
the PAC coefficient ¢ adjuststhis average price level for bids in the indicated states. If thereis
an effect due to the PAC, the coefficient c is expected to be negative, indicating that on average
bids are lower in the states with PACs. The coefficient d measures the elasticity of bids with
respect to the level of the fuel (or bituminous) price index. The price index elasticity is expected
to be positive, indicating higher bids when the price indices are higher. The coefficient e
measures the elasticity of bid prices with respect to the quantity of the pay item. The quantity
elasticity is expected to be negative, indicating lower bids per unit for larger quantities of the
item.

In the first set of regressions, the group of four states with a PAC of any type was compared to
the control group of the four states with no PAC. Inasecond set of regressions, each state with a
PAC was compared individually to the group of four control states with no PAC. A separate
regression was run for each state with a PAC for the pay item category.

3.3 Group Comparisons of Pay Item Bids

Exhibits 3-13, 3-14 and 3-15 show the results of the first set of regression analyses comparing
the two groups of states. There are three sets of regressions. Exhibit 3-13 shows the regression
results for lettings on all dates; Exhibit 3-14 shows the results for lettings during the two time
periods of rising prices, and Exhibit 3-15 for lettings during the period of falling prices. Each
table contains three sets of regression results. The basic model shown at the top of each table
includes estimates for the quantity, prices and PAC coefficients for each of the five pay item
categories. The middle set of regressions includes the Opt-in variable, while the lower set of
regressions includes both the Opt-in and the Trigger variable.

In Exhibits 3-13 and 3-14 the model with the Opt-in variable added has quantity and price
elasticities which are very similar to those for the basic model. However, the PAC coefficients
for the Opt-in model are all higher than those for the basic model when the Opt-in coefficient
estimate is negative, and the PAC coefficients are lower when the Opt-in coefficient is positive.
This pattern shows the multicollinearity effect on the PAC coefficient due to the addition of the
Opt-in variable. Addition of the trigger variables shows more dramatic effects on the PAC
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coefficient. Inthis case, the two variables have a very high positive correlation and very erratic
estimates for both coefficients. Compounding the problem is the fact that the PAC coefficient
estimate and the constant term estimate also have a relatively high negative correlation before
adding the Opt-in and trigger variables. The problems of multicollinearity are due partly to the
relatively small sample size of only eight statesin all, and only four states with PACs, Opt-in
clause, and trigger levels. After examining the results of the statistical analysis and collecting
from state DOTson program disbursements, the study team evaluated whether the inclusion of
additional control states would result in improved findings. These included the ability to
overcome measurement problems such as multicollinearity and the ability of the statistical model
to produce more significant and policy-relevant results. Additional analyses were conducted on
five states with high PAC payments: Ohio, North Carolina, South Carolina, Pennsylvania, and
Virginia. Of these five states, only Ohio possessed both an adequate sample size of pay items and
the requisite distribution among the five pay item categories. A regression analysis performed on
the Ohio data produced results consistent with the four control states. This data would not have
had an appreciable effect on the quantitative outcomes of the study and therefore the analysis
was not revised. Two of the four states use the same trigger level, but they differ in the presence
of an opt-in clause.

Exhibit 3-13 Regression Resultsfor Lettings on All Dates'™®

Pay Item Quantity | Price Index Price Adjustment

Category Constant Elasticity Elasticity Trigger Opt-in Clause Effect
Asphalt 4.55 -0.24] 0.23 0.04
Significance 0.00 0.00 0.00 0.09
Base Stone 4.31 -0.21 0.00 -0.06
Significance 0.00 0.00 0.98 0.24
Basic Model C.ont.:r.ete 6.49 -0.14] 0.08 0.16
Significance 0.00 0.00 0.12 0.00
Grading 2.98 -0.22 0.17 0.29
Significance 0.00 0.00 0.00 0.00
Steel 0.83 -0.20] 0.31 -0.23
Significance 0.00 0.00 0.00 0.00
Asphalt 4.54 -0.24] 0.23 -0.03 0.05
Significance 0.00 0.00 0.00 0.09 0.05
Base Stone 4.68 -0.24] -0.03 -0.13 0.16
Significance 0.00 0.00 0.63 0.00 0.00
With Opt-in| Concrete 6.53 -0.14] 0.07 0.13 0.08
Variable |[Significance 0.00| 0.00 0.20 0.00 0.03
Grading 3.02 -0.22 0.16 0.15 0.22
Significance 0.00 0.00 0.00 0.00 0.00
Steel 0.83 -0.2 0.29 0.34 -0.44]
Significance 0.00 0.00 0.00 0.00 0.00
Asphalt 4.08 -0.24] 0.23 0.47| -0.03 0.50
Significance 0.00 0.00 0.00 0.62] 0.22 0.58
Base Stone -12.06| -0.21 -0.04] 16.58| 0.01 16.03
With Significance 0.00 0.00 0.61 0.00| 0.83 0.00
Trigger and | Concrete -3.22 -0.13 0.07] 9.65 0.17| 9.28]
Opt-in  |Significance 0.06) 0.00 0.15 0.00| 0.00 0.00
Variables |Grading 0.67 -0.22 0.16 2.34] 0.20 2.42
Significance 0.16) 0.00 0.00 0.00) 0.00 0.00
Steel 0.83 -0.20] 0.29 0.00| 0.34 -0.44]
Significance 0.00 0.00 0.00 0.98| 0.00 0.00

'8 The second line after each pay item category in Exhibits 3-13, 3-14 and 3-15 is the significance level (p-value) of
the estimated coefficient. A coefficient isusually considered significant if the p-valueis 0.05 or lower, meaning that
a coefficient thislarge or larger would occur by chance 1 time out of 20.
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Exhibit 3-14: Regression Resultsfor Lettingson Dateswith Rising Prices

Pay Item Quantity | Price Index Price Adjustment

Category Constant | Elasticity Elasticity Trigger Opt-in Clause Effect
Asphalt 4.04) -0.24] 0.31 0.05}
Significance 0.00 0.00] 0.00] 0.04]
Base Stone 4.94) -0.21] -0.12] -0.04]
Significance 0.00 0.00] 0.27| 0.48|
Basic Model Concrete 6.85] -0.14] 0.01 0.15}
Significance 0.00| 0.00| 0.85] 0.00]
Grading 3.17, -0.22] 0.14 0.27]
Significance 0.00| 0.00| 0.04] 0.00|
Steel 0.66) -0.21] 0.35 -0.23]
Significance 0.03| 0.00] 0.00] 0.00]
Asphalt 4.05) -0.24] 0.31 -0.03 0.06)
Significance 0.00| 0.00 0.00 0.09) 0.02]
Base Stone 5.30] -0.23] -0.15] -0.11 0.18]
Significance 0.00| 0.00 0.07 0.00| 0.00}
With Opt-in|Concrete 6.91) -0.13] -0.01] 0.14) 0.06)
Variable |Significance 0.00| 0.00 0.94 0.00| 0.09)
Grading 3.21) -0.22] 0.13 0.14) 0.20]
Significance 0.00| 0.00 0.06 0.00| 0.00}
Steel 0.69) -0.2 0.33 0.34] -0.45]
Significance 0.02] 0.00 0.00 0.00| 0.00}
Asphalt 2.86) -0.24] 0.3 1.23 -0.02 1.24
Significance 0.01] 0.00 0.00 0.22] 0.39) 0.19)
Base Stone -10.35] -0.21] -0.14] 15.42] 0.01] 14.92
With Significance 0.00| 0.00 -0.09] 0.00} -0.73 0.00}
Trigger and | Concrete -2.91] -0.12] 0.00 9.73] 0.18] 9.34]
Opt-in  |Significance 0.10] 0.00 0.98 0.00} 0.00| 0.00}
Variables |Grading 0.92| -0.22] 0.13 2.26) 0.19) 2.32]
Significance 0.10] 0.00 0.05 0.00} 0.00| 0.00}
Steel 0.69) -0.20] 0.33 0.00) 0.34] -0.44]
Significance 0.02| 0.00 0.00 0.98] 0.00| 0.00)

Exhibit 3-15: Regression Resultsfor L ettings on Dates with Falling Prices

Pay Item Quantity | Price Index Price Adjustment

Category Constant | Elasticity Elasticity Trigger Opt-in Clause Effect
Asphalt 4.31] -0.23 0.25 -0.02
Significance 0.00 0.00| 0.11] 0.84]
Base Stone 3.48 -0.22 0.17 -0.12
Significance 0.00 0.00| 0.28| 0.35]
Basic Model| Conerete 5.99 -0.16 0.18 0.22]
Significance 0.00 0.00] 0.06) 0.01]
Grading 2.45 -0.22 0.25 0.41]
Significance 0.00 0.00| 0.00] 0.00]
Steel 1.03 -0.18 0.25 -0.21
Significance 0.00 0.00] 0.00] 0.00]
Asphalt 4.33 -0.23 0.25 0.07 0.93]
Significance 0.00 0.00 0.12 0.73 0.91]
Base Stone 3.75 -0.25 0.16 0.12 2.45)
Significance 0.00 0.00 0.25 0.00 0.36
With Opt-in|concrete 6.01 -0.15 0.17 0.3 0.17]
Variable [Significance 0.00 0.00 0.07 0.34 0.23
Grading 2.52 -0.22 0.23 0.94 0.00)
Significance 0.00 0.00 0.01 0.01] 0.00)
Steel 1.03 -0.18 0.24 0.25 0.08)
Significance 0.00 0.00 0.00 0.00 0.00)
Asphalt 7.79 -0.23 0.27 -3.55 -0.07 -3.43
Significance 0.00 0.00 0.09 0.18) 0.30 0.17]
Base Stone -17.98 -0.22 0.14 21.54 -0.01 20.82)
With  [Significance 0.00 0.00 0.28 0.00) 0.94 0.00)
Trigger and | Concrete -4.14 -0.15 0.18 10.07] 0.13 9.73
Optin  [Significance 0.48 0.00 0.06 0.08) 0.25 0.08
Variables |Grading -0.18] -0.22 0.23) 2.74 0.29 2.88
Significance 0.87] 0.00) 0.01] 0.01] 0.00 0.00)
Steel 4.89 -0.18 0.24) -3.84) 0.47] -4.22
Significance 0.05] 0.00) 0.00) 0.12) 0.00 0.09)

Exhibit 3-16 shows the basic regression model coefficients with standard error of estimation, t-
statistics, significance levels and residual degrees of freedom for all lettings, rising prices and
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falling prices. Regression coefficients with a significance level less than 0.05 are statistically
significant, i.e. significantly greater than (or less than) O.

Exhibit 3-16: Basic Regression Model Coefficientswith Standard Errors, t-Statistics,
Significance L evels and Residual Degrees of Freedom

All Lettings Rising Prices Falling Prices
CATEGORY | PARAMETER | Constant | Ln_Q |Index* | Clause | Constant | Ln_Q | Index* | Clause | Constant | Ln_Q |Index* | Clause
COEF 455 -0.24] 023 0.04 404] 024 031 0.05 431 023 025 -0.02
SE 0.33] 0.01f 005 0.02 055 0.01] 0.09] 0.03 1.02[ 002 016 0.08
Asphalt T 1379 -24.00] 4.60] 2.00 737 -40.23] 337 2.07 422] -I3T7] 160 -0.21]
SIG 0.00] 0.00] 0.00] 0.09 0.00] 0.00f 0.00] 0.04 0.00] 0.00] 011 084
DFE 4678  4678] 4678] 4678 3928 3928] 3928 3928 746|746 746|746
COEF 431 -0.21] 0.00] -0.06 4941 021 -0.12[ -0.04 348] 022 017] 012
SE 048] 0.01f 0.09] 0.05 059] 0.01] O011f 0.06 0.88] 0.03] 0.16] 0.1I3
Base Stone [T 898] -21.00] 0.00] -1.20 834 -16.97] -110] -0.71 398 -7.74] 107] 094
SIG 0.00] 0.00] 0.98] 0.24 0.00] 0.00] 0.27] 0.8 0.00] 0.00] 0.28] 0.35
DFE 2801 280I] 2801] 2801 22132273 2273 2273 524|524 524] 524
COEF 6.49] -0.14] 0.08] 0.16 6.85] -0.14] 0.01] 015 5.9 -0.16] 0.18] 0.2
SE 029] 0.01f 0.05 0.03 0.36] 0.01] 0.07] 0.03 053] 0.02[ 0.09] 0.08
Concrete T 22.38] -14.00] 160] 533 1894 -15.16] 0.19] 451 113HB[ 6.8 192 275
SIG 0.00] 0.00] 0.12] 0.00 0.00] 0.00] 0.85] 0.00 0.00] 0.00] 0.06] 0.01]
DFE 2027|2427 2421 2427 1926] 1926] 1926] 1926 497 497 497 497
COEF 298] -0.22] 017] 0.9 3L 022 014 027 245] 0.2 025 0.41
SE 0.28] 0.01] 0.05] 0.03 0371 001 0.07] 0.03 0.47] 0.01f 0.08] 0.07
Grading T 10.64] -22.00] 3.40] 9.67 862] -36.94] 2.06] 841 5.23] -17.05]  3.02] 592
SIG 0.00] 0.00] 0.00] 0.00 0.00] 0.00f 0.04] 0.00 0.00] 0.00] 0.00] 0.00
DFE 6509] 6509 6509] 6509 5226] 5226] 5226] 5226 1279 129 129 1279
COEF 0.83] -0.20] 031 -0.23 0.66] -0.21] 0.35] -0.23 1.03[ -0.18] 0.25] -0.21]
SE 0.23] 001 004 0.02 0.30]  0.01] 0.05] 0.03 0.34] 001 0.06] 0.05
Steel T 361] -20.00] 7.75] -11.50 2.22] -%6.13] 647 -864 305] -17.89] 4.18] -4.48
SIG 0.00] 0.00] 0.00] 0.00 0.03]  0.00] 0.00] 0.00 0.00] 0.00] 0.00] 0.00
DFE 2334 2334 2334] 2334 1848] 1848] 1848] 1848 @] 482 82 482

Notes: * Index is the TN-Bituminous price index for asphalt mix (for all states). For all other commodities, index isthe
MO/IL-Fuel price index, except for TN which hasits own fud price index.

Exhibits 3-17, 3-18 and 3-19 show bar plots of the basic regression model coefficient estimates
for all lettings, lettings with rising prices and lettings with falling prices, respectively. All
guantity elasticity coefficients are negative and statistically significant. The magnitudes of the
guantity elasticity coefficients fall in anarrow range from -0.24 to -0.14, with little variation
across the three time periods. Hence, a 100 percent increase in the quantity requested resultsin a
14 to 24 percent reduction in the bid price per unit, depending on the pay item category.
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Exhibit 3-17: Regression Coefficientsfor All Lettings
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Exhibit 3-18: Regression Coefficientsfor Periods of Rising Prices
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All but one price index elasticity coefficient is positive, and many of these are statistically
significant, but not as consistently as with the quantity elasticity coefficients. The bituminous
price index elasticity is positive and significant for asphalt, ranging from +0.23 to +0.31,
depending on the time period. A 100 percent increase in the bituminous price index results in an
increase of 23 to 31 percent in the asphalt mix unit bid price. The fuel price index elasticity is
significant for grading and steel, but base stone and concrete show no gatistically significant fuel
price index elasticity. The price elasticity coefficients show alarger degree of variation across
the three time periods, but show no consistent pattern of variation.
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The PAC coefficients are aso variable with no consistent pattern. The price clause coefficients
are negative for base stone but not statistically significant. The price clause coefficients are
negative and statistically significant only for steel. The price clause coefficients are positive for
asphalt mix, cement and grading. For cement and grading, the positive price clause coefficients
are also statistically significant. From this model it is not possible to conclude whether PACs
have a generally positive or negative effect on bid prices.

3.4 Comparisons of Pay Item Bidsin Individual Stateswith the Control States

In the second round of the regression analysis, each state with a PAC for a given pay item
category was compared individually to the group of four control states. The regression equation
is the same as discussed above, only the number of states entering the regression changes. There
are three states with asphalt mix indices, four states with fuel indices, and two states with steel
indices (see Exhibit 3-10). Although Oregon has a steel index, no pay items were identified for
this category, leaving only one state (I1linois) to analyze for steel. The effects of the fuel index
are analyzed for all five pay item categories. The asphalt mix index applies only to pay itemsin
the asphalt category, and the steel index applies only to pay itemsin the steel category.

Exhibit 3-20 shows the basic regression model coefficients for the individual states. There are
four partsto the table, the quantity elasticity coefficients, price index elasticity coefficients, the
PAC effect, and the constant term. Each part of the table contains the coefficient estimates for
each pay item category with a PAC in effect in that state. Notethat the actual index used in the
regression may be a surrogate index from another state for that pay item category (see Exhibit 3-
10).
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Exhibit 3-20: Basic Regression Model Coefficientsby State, Pay Item Category and Index
Typefor All Lettings, Lettingsduring Rising Prices, and L ettings during Falling Prices

Quantity Elasticity Price Index Elasticity
Category |Index** |Falling Prices All Lettings Rising Prices Falling Prices All Lettings Rising Prices
Asphalt _ |Fuel 0.29 0.27 0.27 0.15* 0.06* 0.00[*
Base Stone |Fuel 0.23 0.23 -0.23 0.14]* -0.08[* -0.21]*
L Concrete Fuel -0.15 -0.13 -0.12 0.18]* 0.08]* 0.01]*
WlnOISR -~ ing — [Fuel 022 022 022 0.20 0.14 0.12]*
Steel Fuel 0.19 0.21 021 0.19 0.26 0.29
Steel Steel 0.19 0.21 021 1.29 ~0.86 2.00
Asphalt _ |Fuel -0.25 0.27 -0.27 0.26 0.11 0.04]*
Asphalt _ |Bitumin -0.25 0.27 0.27 0.40 0.32 0.37
: _ [Base Stone |Fuel 022 0.23 0.23 0.19]* ~0.03[* 0.19]*
Missouri - Crete  [Fuel 0.16 0.12 011 0.28 0.12| 0.00]*
Grading _ |Fuel 0.23 0.22 -0.22 0.22 0.18 0.18
Steel Fuel 0.20 0.22 0.22 0.32 0.39 0.43
Asphalt  |Fuel 0.25 0.27 0.27 0.30 0.16 0.06]*
Asphalt _ |Bitumin 0.25 0.27 0.27 0.45* 0.19 0.23[
Base Stone |Fuel 0.23 0.23 ~0.23 0.19[* 0.07|* 0.25]*
Oregon I rcrete  |Fuel 0.16 0.12 011 0.28 0.13[* 0.00[*
Grading _ |Fuel 0.23 0.23 -0.23 0.22 0.18 0.20
Steel Fuel 0.22 0.24 -0.24 0.28 0.38 0.43
Asphalt _ |Fuel 0.27 0.27 -0.27 0.22 0.10 0.05]*
Asphalt _ |Bitumin 0.28 0.27 -0.27 0.37 0.33 0.43
Base Stone |Fuel 022 0.21 021 0.14]* ~0.06[* 017
Tennessee == cte [Fuel 0.15 0.12 011 0.25 0.10[* 0.00[*
Grading _ |Fuel 0.22 0.22 -0.22 0.23 0.22 0.23
Steel Fuel 021 0.23 0.23 0.29 0.35 0.39
Price Adjustment Clause Effect Constant Term
Asphalt _ |Fuel -0.01]* 0.08 0.10 5.50 5.79 6.06
Base Stone |Fuel 0.32[* 0.35 0.35 3.73 4.89 558
L Concrete Fuel 0.29 0.28 0.28 5.94 6.40 6.79
Wlinoise =~ fing — [Fuel 068 0.51 0.48 2.66 3.15 3.26
Steel Fuel 011 0.11 012 139 118 1.03
Steel Steel 012 0.11 012 2.27]* 5.65 9.74
Asphalt _ |Fuel 0.07* -0.01 -0.03[* 4.66 551 5.88
Asphalt _ |Bitumin 0.05* -0.01 -0.03[* 3.59 4.19 3.93
) _ [ Base Stone [Fuel 0.72 -0.70 -0.68 332 4.58 5.48
Missouri IF= o Crete  [Fuel 0.22]* 0.21 0.22 545 6.17 6.82
Grading _ |Fuel 0.14* 0.05 0.03[* 2.68 2.96 2.95
Steel Fuel 038 0.40 ~0.40 0.83]* 0.52| 031
Asphalt _ |Fuel 1.77 -0.70 -0.52 4.45 5.22 5.81
Asphalt _ |Bitumin 179 0.71 -0.53 3.23[* 4.98 4.78
Base Stone |Fuel 0.00 0.24 0.24] 3.39 71.82 5.80
Oregon I ncrete  |Fuel 541 6.12 6.80
Grading _ |Fuel 058 0.50 0.48 2.64 2.93 2.89
Steel Fuel 1.18]* 0.78]* 0.53|
Asphalt _ |Fuel 0.15* 0.14 0.13 5.05 5.58 5.83
Asphalt _ |Bitumin 0.14]* 0.13 0.13 3.93 4.18 3.58
Base Stone |Fuel 036 0.28 0.27 356 7,62 517
Tennessee == ote [Fuel 0.05* 0.07 -0.09[* 558 6.24 6.75
Grading _ |Fuel 0.07* 0.03 0.02[* 2.56 2.71 2.71
Steel Fuel 055 0.56 -0.55 111]* 0.84 0.68]*

Notes:

* |ndicates the coefficient is not significantly different from zero (p level >0.05).
** Asphalt index isthe TN-Bituminous price index for asphalt mix (for all states). For all commodities, the fuel index isthe
MO/IL-Fuel price index, except for TN which hasits own fud priceindex. The sted index isthe IL-Steel index.

All quantity elasticity coefficients in Exhibit 3-20 are negative, ranging from-0.11 to -0.46. The
estimates show a remarkable degree of consistency across sates, pay items, and letting dates.
The price index elasticity coefficients are generally positive, but not as consistently as with the
guantity elasticity coefficients. The exceptions occur for base stone in several states, and asphalt
mix in Oregon and Tennessee. The fuel price index elasticities are always positive for sted,
grading and concrete in all states, and the steel price index elasticities are positive for seel in

[llinois.
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Overall, the PAC coefficients again show an inconsistent picture for most states and
commodities, with asimilar number of positive and negative signs. One exception is the state of
Missouri, where almost all of the coefficients are negative, indicating that the presence of the
price adjustment clause leadsto lower bids. Notethat Missouri is the only modeled PAC state
with both zero trigger values for all commodities and an opt-in feature for all commodities. Steel
in Illinois and Tennessee and asphalt mix in Oregon also show results indicating that the PAC
program results in lower bid prices.

3.5 Analysis of the Average Number of Bids per Job

The final set of regressions examines the average number of bids per job. The thesisto be tested
isthat the presence of a price adjustment clause encourages more bids during times of escalating
fuel prices. The datafor these regressions consist of monthly averages of the number of bids for
the four states with a price adjustment clause and the four control states. The states with PACs
for each type of index were shown in Exhibit 3-10.

The basic regression model has the average number of bids as the dependent variable on the left
of the equation and several explanatory variables on the right, including the average job size that
month, the number of highway construction firms in the state as reported by the US Census of
Manufactures, and the change in state employment.

Exhibit 3-21 shows the three-month moving average of the month-to-month percent changesin
non-farm employment in the eight states as reported on the BLS website. The eight states follow
much the same pattern, reflecting the same boom and bust pattern observed for the fuel, asphalt
mix and steel price indices in Exhibit 3-12. Employment was stable to rising (percent changes
near or dightly above 0), then falling, and then recovering to amore stable regime. Again, three
sets of regressions were run, one for the average number of bids on all letting dates, one for
lettings during periods of stable or positive employment, and athird for periods of falling
employment. (For ease of comparisons, the same cut-off dates were used as for the fuel price
indices.)
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Exhibit 3-21: Three-Month M oving Average of M onth-to-M onth Percent Changesin Non-
Farm Employment
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Again, the basic model includes a"Clause" coefficient associated with the indicator variable for
the four states with a PAC in effect during the study period. In this case the expected sign for the
clause coefficient is positive, since the presence of a PAC in astate is expected to reduce risk

and encourage more bids. In addition, trigger and Opt-in variables were later added to the basic
regression model. Depending on the model, these additional variables introduced
multicollinearities which resulted in unstable parameter estimates for the added variables and the
PAC term.

Let a),t represent the average number of bids per job in statej in month t. Let qj,t represent the
average size of the jobs let in state j in montht. Let fj represent the number of construction firms
in state . Let wj,t represent the change in employment in state j in month t. The basic regression
eguation is

Lnag,t=a0+cxj+bLnfj+dg,t+ewjt,

where the notation Ln y denotes the natural logarithm of y. The regression coefficient a0 isa
constant term. The "Clause" coefficient ¢ is associated with an indicator variable xj which has
the value 1 for states with a PAC in effect (IL, MO, OR and TN), and avalue of O for the four
control states (AR, CA, M1, and TX) with no PACs in effect during the study period. The
coefficient a0 provides a measure of the average level of the average number of bids per job,
while the PAC coefficient ¢ adjusts this average price level for lettingsin the indicated states. If
there is an effect dueto the PAC, the coefficient c is expected to be positive, indicating that on
average more bids per job are received in the states with PACs.

The coefficient b measures the effect of the number of construction firmsin the state. This
coefficient is expected to be positive, since states with more firms are expected to have more
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bids submitted. The coefficient d measures the effect of the average size of the jobs bid that
month.

The coefficient e measures the effect of changes in economic conditions in the state. This
coefficient is expected to be negative. When economic conditions are poor, as indicated by
falling employment, the average number of bids per job is expected to increase, and vice versa

3.6 Group Comparisons of the Average Number of Bids per Job

In the first set of the average number of bids regressions, the group of four states with a PAC of
any type was compared to the control group of the four states with no PAC. Exhibit 3-22 shows
the results of the of regression analyses comparing the two groups of states. There are three sets
of regressions, for lettings on all dates; lettings during the two time periods of rising prices and
stable employment; and a third for lettings during the period of falling prices and employment.
The exhibit contains three sets of regression results. The basic model shown at the top of each
table includes estimates for the constant term, the average job size, the number of firms, the
change in employment and the PAC effect. The middle set of regressions includes the Opt-in
variable, while the lower set of regressions includes both the Opt-in and the trigger variable.

Exhibit 3-22: Regression Resultsfor the Average Number of Bids per Job

Average Job| Number of | Change in Price Adjustment

Time Period | Constant Size Firms Employment| Opt-in Trigger Clause Effect
All Dates -0.01 0.02 0.26 -0.44 -0.06
Significance 0.94 0.00 0.00 0.00 0.15
Basic Model Rising Prices -0.03 0.02 0.26 -0.40 -0.07|
Significance 0.89 0.00 0.00 0.00 0.10
Falling Prices| 0.11 0.02 0.24 -0.37| -0.01]
Significance 0.82 0.31 0.00 0.00 0.94
All Dates -0.10 0.02 0.27 -0.44 -0.03 -0.04
Significance 0.65 0.00 0.00 0.00 0.33 0.37
With Opt-in|Rising Prices -0.15 0.02 0.28 -0.41 -0.05 -0.05
Variable |Significance 0.54 0.00 0.00 0.00 0.22 0.31
Falling Prices 0.13 0.02 0.24 -0.38 0.01 -0.01
Significance 0.81 0.31 0.01 0.01 0.93 0.92
All Dates -1.81 0.02 0.30 -0.40 0.02 1.59 1.40
With Significance 0.00 0.01 0.00 0.00 0.48 0.00 0.00
Trigger and |Rising Prices -1.47 0.02 0.30 -0.38 0.00 1.22 1.05
Opt-in  |Significance 0.00 0.01 0.00 0.00 0.97 0.00 0.00
Variables [Falling Prices -3.00 0.01 0.28 -0.21 0.09 2.97| 2.70
Significance 0.00 0.52 0.00 0.06 0.14 0.00 0.00

The model with the Opt-in variable in Exhibit 3-22 has average job size, number of firms and
employment coefficients which are very similar to those for the basic model. However, the PAC
coefficients for the Opt-in model are higher than those for the basic model when the Opt-in
coefficient estimate is negative. This pattern again shows the multicollinearity effect on the PAC
coefficient due to the addition of the Opt-in variable. Addition of the trigger variable shows
more dramatic effects on the PAC coefficient. Inthis case, the two variables have a high
positive correlation of 0.98.

Exhibit 3-23 shows bar plots of the basic regression model coefficient estimates for all lettings,
lettings with rising prices and lettings with falling prices, respectively. As expected, all
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coefficients for the number of firms are positive and statistically significant, al coefficients for
the change in employment are negative and statistically significant and all coefficients for the
number of firms are positive (and statistically significant). Also as expected, the coefficients for
the average job size are all positive and, except for the period of falling prices, are statistically
significant. Unfortunately, the three PAC coefficients are negative rather than positive.
However, they are also extremely small and are not statistically different from 0. Therefore, no
conclusion can be reached on whether the PAC programs affect the number of bids.

Exhibit 3-23: Regression Coefficients for the Average Number of Bids per Job
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3.7 Conclusion

A variety of statistics and statistical models were developed to examine the potential contribution
of PAC programs to the reduction of bid prices and increase in the number of bids. In assessing
the results of these models, it should be noted that PAC programs are very small relative to the
total highway construction market, at approximately one-half of one percent. The effects of
price adjustment clauses could have a much greater affect on contractors however, particularly
smaller contractors and/or those specializing in fuel-intensive activities such as asphalt paving
and excavation. In addition, there are a variety of market factors that influence bid prices and
are difficult to account and control for. On the one hand, the models that were constructed did
provide consistent and expected results for awide variety of variables, especially measures of
contract size, prices of fuel inputs and general economic indicators. Unfortunately, the variables
measuring the existence of a PAC program and the specifics of the programs, such as trigger
value and opt-in mechanisms, did not provide consistent results. Bid prices were highly
correlated with bid quantities and fuel prices. However, the results for the price adjustment
clauses were mixed. In some cases, such as for the state of Missouri, the model did show a
consistent pattern in which the PAC program led to lower bid prices. However, in all other cases
the results were inconclusive.
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Section 11: Results
Chapter 4: Benefits and Risks of Price Adjustment Clauses

The purpose of this chapter isto assess the benefits and risks of agency use of price adjustment
clauses. Surveys of both DOTs and contractors conducted as part of this study reveal that these
organizations favor these clauses. There is a consensus that these clauses result in lower bid
prices. Based on the survey results, the study estimates that the use of these clauses does not cost
much either in terms of DOT net payouts or in terms of DOT and contractor administrative costs.
They do not increase risk and in many ways may reduce risk, especially for individual
contractors. Unfortunately, the statistical analysis conducted in this study cannot conclusively
answer the central question of whether these clauses result in lower prices or increase the number
of bidders.

The study design addresses a number of issues including:

Added Risk Pricing: There isaconcern that in the absence of these clauses contractors
will add contingencies to their bids to cover the material price risk. The study attempted
to examine the extent to which PACs had an influence on "added risk pricing," leading to
areduction in potential extra profits by contractors.

Market Stability: One of the potential benefits of PACs is their ability to increase
stability in an otherwise unstable bid market. For example, PAC clauses can shield firms
from large losses on individual contracts, thereby reducing the number of firms that exit
the market and increasing the willingness to bid projects in periods when prices are
escalating rapidly. The study examined whether the presence of PACs led to an increase
in the number of bids.

Market Entry: Thereisaquestion as to whether the existence of PACs and the reduced
uncertainty would increase the desirability of the market resulting in new entries to the
market and limiting the number of firms exiting the market.

Contract Default: Inthe absence of PACs, rapidly rising prices may cause contractors
to face large losses on a particular contract. Thisisa particular concern for high-risk
commodities. This may lead to contractor defaults, non-performance on a particular
contract and exit from the market.

| ncreased Competition: The presence of PACs can potentially reduce risk, decrease the
use of added risk pricing and increase bid competition. The consequent reductions of
overall bid prices and increased numbers of bids per project can result in lower overall
coststo DOTSs.

The study has sought to answer the following questions:
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What price index/price adjustment clause strategies are available?

In what states is each of the particular strategies in use?

What are the theoretical underpinnings of price adjustment clauses, both economic and
otherwise?

What is the experience of state DOTs with price adjustment clause strategies?

What are the administrative costs of price adjustment clauses?

Do these strategies provide benefits in terms of number of bids, cost of construction and
stability of the contractor pool?

Does quantitative data indicate that price adjustment clauses provide benefits in terms of
number of bids, cost of construction and stability of the contractor pool?

How do the road builders view price adjustment clauses and strategies?

In what situations and for what types of contracts are clauses effective?

What attributes of the clauses make them effective?

To answer these questions, this chapter brings together the available strategies and economic
theory with the information collected and presented in the earlier chapters of this report including
the experience of state DOTS, the experience of road construction contractors, practices from
other industries, and quantitative statistical analysis. The purpose isto describe not only what
strategies are available but also why particular strategies may or may not be preferred under
particular conditions.

The ultimate goal isto create guidance that will inform state DOTs not only as to why they
should use indexes, but also asto what strategies will work in what situations and what
characteristics or attributes of the indexes are most effective.

In order to describe the conclusions of the research in detail, the following sections describe:

1) The highway construction industry revenue and cost trends
2) Input price volatility

3) Price adjustment clauses as a cost control strategy

4) Price adjustment clauses and economic theory

5) Current PAC program practices and costs

6) Current PAC program benefits

7) PAC program risks and barriers to implementation

8) Future PAC program plans

9) Potential DOT strategies

4.1 The Highway Construction I ndustry and Construction Cost Trends

The U.S. transportation design and construction industry generates more than $380 billion in
economic activity annually and sustains 3.4 million American jobs.™® The latest government
statistics for 2008, recorded $181 billion in disbursements for highways, with $136 billion spent
for capital, maintenance and traffic services, while the remainder was spent on administration

1% The American Road & Transportation Builders Association (ARTBA), http://www.artba.org/economics--
research/
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and research, highway law enforcement and safety, interest on debt and bond retirements. State
agencies accounted for the bulk of this spending, disbursing $114 billion, with capital,
maintenance and traffic services expenditures accounting for $88 billion.

In recent years, highway revenues, which are not adequate to keep pace with rapidly increasing
costs, have created a difficult situation for state highway agencies. For example, Exhibit 4-1
depicts the status of the Federal Highway Trust Fund. Note that income to the fund has been
relatively flat while increasing outlays have led to a declining fund balance. Although Congress
is authorized to appropriate supplemental funds if the HTF falls too low, effortsto correct the
imbalance between construction costs and available funding remain important.

Exhibit 4-1: Status of the Federal Highway Trust Fund, 1957-2009
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Source: Highway Statistics 2009, Federal Highway Adminigtration, Office of Highway Policy Information, Status of

the Federal Highway Trust Fund Chart FE-210C. October 2010. Available at:
http://mwww.fhwa.dot.gov/policyinformation/stati stics/2009/fe210c.cfm

Exhibit 4-2 depicts how receipts for highways have eroded in real terms in recent years. The
upper line shows tota receipts for highways by all units of government. Since 2002, receipts
have climbed from approximately $140 billion to just over $190 billion in 2008. The lower line
shows the same dollar amounts deflated based on the producer price index for Highway and
Street Construction. In 2002 dollars, receipts have dropped from approximately $140 billion to
just under $120 billion in 2008, representing only 83.4% of the 2002 purchasing power.
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Exhibit 4-2: Current and Constant Dollar Receiptsfor Highways (In Billions of Dollars)
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Sources. US Department of Labor, Bureau of Labor Statistics, Produce Price Indices Producer Price Index, Industry
Data, Series ID: PCUBHWY—BHWY/, Industry: Material and Supply Inputs to Highway and Street Congtruction
http://data.bls.qov:8080/PDQ/servl et/ SurveyOutputServl et:jsessi onid=6230ab7c76766f537838 and
Highway Statistics 2008, Federa Highway Administration, Office of Highway Policy Information, Total Receipts
for Highways, By Governmental Unit - Chart REC-C, Available at:
http://www.fhwa. dot.gov/policyinformati on/stati stics/2008/rec.cfm

Construction costs have increased rapidly. Exhibit 4-3 provides a graphic of various
construction cost indices compiled by the Washington State Department of Transportation. These
indices, with a base of 100 in the 1987 to 1990 time frame, increased by only 50 percent by

2003. Inthe next five years however, the indices had close to doubled.

Exhibit 4-3: Construction Cost I ndices®
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Source: http://www.wsdot.wa.qov/bi z/constructi on/Costlndex/Costl ndexPdf/Costl ndex Graph. pdf

? The WSDOT index has a base of 1990 = 100, while the FHWA and Other States indexes have a base of 1987 =
100. The other states index isthe average of the annual indices for California, Colorado, Oregon, South Dakota &
Utah. Theanalysis adjusted 2003 and 2004 WSDOT CCI data pointsto correct for spiking bid prices on structural
steel. WSDOT dataisthrough 2010. California, Colorado and Utah datais through Q3 2010. Oregon data is through
Q2. The FHWA discontinued its index in 2007.
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Exhibit 4-4 provides a more detailed examination of contract prices paid by the California
Department of Transportation for individual components. Since 2003, prices have fluctuated
much more rapidly than in the previous thirty years.

Exhibit 4-4: California DOT Average Highway Contract Prices (1972=100)*
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Team member Oman Systems Inc. recently employed its Bid-Tabs database to aid in formulating
the National Highway Construction Cost Index. This index contains large volumes of state-
level records for pay items on successfully bid contracts. The NHCCI index graph shows
escalating highway construction costs between late 2003 and the middle of 2006, as well as a
second peak in the middle of 2008.%

Exhibit 4.5: National Highway Construction Cost I ndex
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Source: http://www.fhwa.dot.gov/ohim/nhcci/ptl.cfm

2 California Department of Transportation Average Highway Contract Prices.
http://www.dot.ca.gov/hg/esc/oe/contract _progress/exhibitBM.pdf . 2010 data is through the third quarter.
2 The Congressional Budget Office's recently released “Public Spending on Transportation and Water

Infrastructure” provides helpful supplementary information on escalating construction costs, athough the discussed
data points terminate by 2007.
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4.2 Input Price Volatility

Much of the escalation in highway construction costs is a direct result of increases in input
prices. Therefore, price adjustment clauses are perhaps more necessary than ever. In particular,
the price of petroleum products has fluctuated rapidly. Exhibit 4-5 provides data on the weekly
retail gasoline prices. Inthe decade from 1994 to 2004, prices increased only 50 percent, from
$1.00 to $1.50 per galon. Inthe next four years, the price nearly tripled to amost $4.25, before
dropping back to $1.50 for a brief time and then escalating rapidly back to $3.00 per gallon.

Exhibit 4-5: Retail Gasoline Prices

Weekly U.5_All Grades All Formulations Retail Gasoline Prices
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Source; U5, Ensrgy |nformation Administration

Exhibit 4-6 depicts a similar trend for retail diesel prices. Inthe case of diesel, prices increased
to nearly $5.00 per gallon and fell to only $2.00 before jumping back to $3.00.

Exhibit 4-6: Retail Diesel Prices

Weekly U.5. No 2 Diesel Retail Sales by All Sellers
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Source: U3, Energy Information Administration

Costs of materials and oil-based fuels significantly affect the overall price of bid items. With
demand for construction in both domestic and international markets increasing through 2010, the
prices of construction materials have also increased. Analysts have attributed thistrend to a
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number of factorsincluding limited capacity to produce materials, lack of competition, and
energy pricing. In fact, the prices of some materials are in direct correspondence to the prices of
oil-based fuels (e.g., asphalt mix) and energy in general. Exhibit 4-7 shows the increase in the
price of asphalt cement from December 1999 to June 2010. The historical gasoline, diesel and
asphalt cement prices show a concurrent drop in prices in 2006, followed by sharp increases
through summer 2008, followed by declines in late 2008 and early 2009, and generally
increasing prices through to the present.

Exhibit 4-7: Asphalt Cement Index
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Source: ACAF, Asphalt Contractors Association of Florida, 2011,
http://www.dot.state.fl.us/Congruction/fuel & bit/fuel & bit.htm#2004%20Fuel & Bit

4.3 Price Adjustment Clauses as a Cost Control Strategy

Facing this dilemma of construction coststhat are rising more rapidly than budgets, the
transportation community has examined strategies and techniques to control costs, including

price adjustment clauses. A report by Damnjanovic, et a, of the Texas Transportation Institute
summarized many of these efforts.?®

To determine the extent of the problem, the American Association of State Highway and
Transportation Officials (AASHTO) conducted a survey to identify the factors contributing to
increases in construction costs. The results of this survey indicated that the most effective
method to control construction cost is rejecting non-competitive bids and re-advertising.?* While
there are no specific datato support such a claim, surveys from the Kentucky and Missouri

2 |van Damnjanovic, Stuart Anderson, Andrew Wimsatt, Kenneth F. Reinschmidt, and Devanshu Pandit,
Evaluations of Ways and Procedures to Reduce Construction Costs and Increase Competition, Texas Transportation
Ingitute, The Texas A&M University System, College Station, Texas, March 2008, Published January 2009,
FHWA/TX-08/0-6011-1, URL : http:/tti.tamu.edu/documents/0-6011-1. pdf

4 Sanderson, V., “Current Strategies to Address Increasing Highway Construction Costs and Reduced
Competition.” Technical Agenda, AASHTO Subcommittee on Congruction, Washington, D.C., 2006.
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Departments of Transportation (DOTS) reported annual savings of $1.8 million and $5 million,
respectively, using similar strategies.

Inasimilar effort, the Florida Department of Transportation (FDOT) developed a number of
short-term and long-term strategies for cost control.> Short-term approaches included strategies
such as encouraging bid options and bid alternatives, developing a more comprehensive price
index for construction contracts to manage risk, optimizing night shift work, and redefining
project scope. Long-term approaches considered additional fundamental changes in the bid
letting process, as well as development of more accurate cost estimating tools.

Damnjanovic reported on similar efforts by several Departments of Transportation. WSDOT
identified issues/factorsthat they can control, such as reduced cost through increased
competition, while TXDOT proposed 50 cost-saving ideas related to maintenance, pavement
design, alternative materials, aesthetics, competition, and others.

Damnjanovic postulated that very few studies, if any, have approached the problem from a
rigorous methodological viewpoint. The focus was on ad hoc cost control methods without
considering the role of the cost reduction methods in the project development process. His
research attempted to fill this gap in the body of knowledge by reviewing the current practices of
DOTs, conducting fact-finding workshops that involved design and construction engineers,
conducting workshops involving contractors, collecting data using Delphi process, analyzing the
collected data, and developing guidelines for implementation of cost reduction methods.

In order to develop alist of cost control strategies, representatives from the DOTs shared their
experiences of cost increases and the strategies and methods employed to curb rising
construction costs. The research team reviewed 108 methods identified during brainstorming
sessions. The team consolidated similar methods while eliminating duplicate methods. The
discussion during the third workshop on how to implement the cost reduction methods resulted
in classification of the considered methods into two different categories. program-wide methods
and project-based methods. A consolidation of the similar methods further resulted in alist of 56
methods. In order to assess and compare the effectiveness of methods, each method was ranked
according to its perceived cost reduction effectiveness criteriaranging from 0 to 4 for a‘no’ to
‘very high’ response, respectively. Exhibit 4-8 shows the ranking of the 21 methods having
programmatic or program-wide applications, with price adjustment clauses ranked eighth with a
relatively high score.

% Prasad, A., “Cost Estimation and Management,” FDOT State Estimate Office, FL, 2006.
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Exhibit 4-8: Ranking and Scoresfor TTI Program-Based M ethods

Score

Rank Method (0-4)
1|Standardize methods and provide more design repetition. 2.21
2|Educate and train designers, consultants, and contractors. 2.21
3|Evaluate restrictions on imported materials. 2.04
4|Create material sources by TxDOT. 2.04
5|Evaluate local market condition for availability of resources to effectively plan construction lettings. 2.00
6/Implement formal risk identification and management program. 1.96
7|Utilize owner buying power. 1.92
8|Add price adjustment clause to contracts. 1.83
9|Cross-district sharing of lessons learned. 1.63
10|State-owned batch plants and crews for small and isolated jobs. 1.58
11|Develop selection tools for contracting methods based on past performance of alternative contracts. 1.54
12|Purchase commitment to suppliers by TxDOT with option for buying. 1.46
13|Improve design change procedure to increase responsiveness to change (fast and simple). 1.46
14|Reduce bond cost over project time. 1.42
15|Update design manuals. 1.42
16|Implement comprehensive approach to cost estimating. 1.21
17| Ease contracting requirements with TxDOT. 1.21
18|Relax prequalification requirements for certain projects. 1.17
19|Provide owner-controlled bonding for small contractors. 1.08
20| Contractor evaluation/grading. 1.04
21|Provide design-build lump-sum contract for traffic control. 0.88

Source: Ivan Damnjanovic, Stuart Anderson, Andrew Wimsatt, Kenneth F. Reinschmidt, and Devanshu Pandit,
Evaluations of Ways and Procedures to Reduce Construction Costs and Increase Competition, Texas Transportation
Ingitute, The Texas A&M University System, College Station, Texas, March 2008, Published January 2009,
FHWA/TX-08/0-6011-1, URL: http://tti.tamu.edu/documents/0-6011-1. pdf

4.4 Price Adjustment Clauses and Economic Theory

An understanding of the economic underpinnings of contract price adjustment is essential to
developing useful guidance on the use, structure and features of these clauses. Public policies,
which are compatible with economic theory, are less prone to failure and unintended
consequences.

In economics, the competitive market is the ideal against which the economist measures the
circumstances in the real world. Policiesthat bring real world markets closer to the model of
perfect competition are likely to improve efficiency. According to two professors of economics
at Mercer University, “The theory of perfect competition sets the frame of reference for all
presentations of economic theory, both microeconomic and macroeconomic. Assuch it servesas
the efficiency benchmark when evaluating economic outcomes, both on the chalkboard and in
the measurement of reality.” *°

% Seott A. Beaulier and Wm. Stewart Mounts, Jr., “Asymmetric Information about Perfect Competition: The
Treatment of Perfect Information in Introductory Economics Textbooks,” Stetson School of Business and
Economics, Mercer University, Macon, GA, September 2008. www.scottbeaulier.com/Information Version 2.doc
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Numerous industries and markets have used price adjustment clauses where circumstances
interfere with the ability to employ the natural competitive forces of the market. For example,
airline companies use fuel surcharges. Industries such as natural gas, coal and petroleum coke
employ price adjustment clauses, as high capital costs and immobile capital require long-term
contracts. Most transportation industries such as shipping and trucking employ fuel adjustment
clauses. Evenresidential electricity billing includes fuel adjustment factors.

This section explores the treatment of price adjustment in the economic literature. The first
subsection reviews the attributes of competitive markets and compares this idealized theory to
the highway construction market. The second subsection examines how the problem of
imperfect information affects efficient outcomes. The third subsection explores the problem of
input risk. The fourth subsection reviews literature on transaction-cost economics, afield of
economics concerned with approximating efficiency in an environment of small-numbers
bargaining, uncertainty, and immobile capital. The fifth and final subsection examines how risk
allocation in markets characterized by imperfect information.

Competitive M arkets

The basic economic theory behind price adjustment clauses is that the rapid fluctuation in input
prices causes market imperfections that reduce the natural competitive balance of the highway
construction market. In economics, the market structure of perfect competition requires five
necessary assumptions, although the list varies depending on the particular source or textbook:

Firms sell a homogeneous product;

There are alarge number of small firms;

Firms are price takers;

There are no barriersto entry and exit in the long-run; and
Firms and consumers have perfect information.”’

abrwbdpE

In the short term, perfectly competitive markets are allocatively efficient, as output will always
occur where marginal cost is equal to marginal revenue, and therefore where marginal cost
equals average revenue. In the long term, such markets are both allocatively and productively
efficient, as output will occur where marginal cost is equal to average cost. In smple terms,
producers will have income equal to the amount it costs them to produce including a fair rate of
return on invested capital.

The highway construction industry, while competitive, does not satisfy every aspect of perfect
competition. For example, there are less than an infinite number of buyers, new entrantsto the
market can face substantial barriers, information is not perfect, and the quality of service
provided varies substantially from contractor to contractor.

The highway construction industry is to a certain extent a monopsony, asit has less than an
infinite number of buyers. In economics, a monopsony is a market form in which only one buyer

7 Scott A. Beaulier and Wm. Stewart Mounts, Jr., “Asymmetric Information about Perfect Competition: The
Treatment of Perfect Information in Introductory Economics Textbooks,” Stetson School of Business and
Economics, Mercer University, Macon, GA, September 2008. www.scottbeaulier.com/Information Version 2.doc
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faces many sellers. It is an example of imperfect competition, similar to a monopoly, in which
only one seller faces many buyers. Asthe only purchaser of a good or service, the "monopsonist"
may dictate terms to its suppliers in the same manner that a monopolist controls the market for
its buyers. Notethat the highway construction industry is certainly not completely a monopsony
asthere are local government agencies that buy highway construction and private industries that
buy similar heavy construction. However, many contractors will work almost exclusively for
their state DOT.

In the highway construction industry, the lower prices caused by monopsony power has two
distinct effects on economic welfare. First, it redistributes welfare away from suppliers and to the
DOTs. Secondly, it reduces the aggregate (or social) welfare enjoyed by both groups taken
together; as the net gain realized by the DOT is smaller than the loss inflicted on the suppliers.

Perhaps the most salient aspect of the highway construction industry is that monopsony power
may keep profit margins lower than normal. Note also that some other forms of risk, such as
collections problems are low, as government entities are likely to pay their suppliers.

Imperfect Information

Price adjustment clauses primarily address the problem of imperfect information. If contractors
possessed perfect knowledge of the future prices of fuel, as well as additional construction
inputs, they could incorporate those prices.

Many economists have emphasized the important role of information in competitive markets.
For example, Edwin Mansfield, a professor of economics at the University of Pennsylvania's
Wharton School, noted that, “Perfect Competition requires that consumers, firms, and resource
owners have perfect knowledge of the relevant economic and technological data. Consumers
must be aware of all prices. Laborers and owners of capital must be aware of how much their
resources will bring in all possible uses. Firms must know the prices of all inputs and the
characteristics of all relevant technologies. Moreover, in its purest sense, perfect competition
requires that all of these economic decision-making units have an accurate knowledge of the
future together with the past and present.”?®

Beaulier and Mounts assert that, “Without an assumption about information, well-informed
decisions cannot be made. We cannot even begin to understand a firm’ s decisions without
making some kind of assumption about the knowledge available in the industry. Without perfect
information, the decision to enter or exit an industry is not apparent to the profit seeker: the firm
owner does not even know the shape of relevant cost curves; the owner also lacks information
about future costs and prices. In fact, in the absence of perfect information, producers are not
even sure whether their output levels are the profit maximizing points of production. It seems

% Edwin Mansfidd Ph.D., University of Pennsylvania, “Microeconomics Theory and Practice,” W.W. Norton &
Company, New Y ork, 2nd Edition, 1975.
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clear, then, that the theory of perfect competition requires the perfect information assumption for
there to be consistent logic in presentation.” >

Economic Risk, Factorsand Imperfect Information

The importance of imperfect information, such as knowledge of future fuel prices, is higher
where the proportion of inputs contributed by the producer is low and producers face a variety of
production risks.

Highway construction contractors face a large number of risks. In addition to rapidly fluctuating
prices for fuel and other commodities, there are a number of other risks. For example, during
persistent bad weather, contractors may still have to pay crew to show-up. In addition, they till
have to pay for equipment and overhead items from office staff to land and facilities. Other
forms of risk relate to uncertainties in estimates. These can include unforeseen obstacles such as
buried rock or utility issues. In order to be profitable, the contractor must accurately estimate the
amount of work to as well as the cost to perform each task. In addition, as federal economist Dr.
Laurence Crane has noted, “the economic climate has changed accompanied by increasing non-
production risks—marketing, financial, environmental, legal, etc.”*

Crane has also pointed out that improved technology affects the returns to production by
reducing the proportion of inputs contributed by the producer. Increased technology inputs in the
production process reduces the amount of producer owned and supplied inputs. As a producer’s
share of labor and other inputs decline, so doestheir share of the earnings. The profit earned
(economic rent) is returned to the provider of the input. Thus, profit margins narrow and the
importance of controlling the risk associated with the other inputs rises.*

“Improved technology affects the returns to production in another important way. Not only does
it help stabilize prices at alower level by increasing production, it reduces the proportion of
inputs contributed by the (producer). Increased technology inputs in the production process
reduces the amount of (producer) owned and supplied inputs. As a producer’s share of labor and
other inputs decline, so doestheir share of the earnings. The profit earned (economic rent) is
returned to the provider of the input. Thus, profit margins are narrowed and the importance of
controlling the risk associated with the other inputs is enhanced.” *?

Construction firms submit bid prices in advance of performing the work. At that time, they
possess imperfect information as to future prices of fuel and other inputs. Price adjustment
clauses should aid in rectifying this problem by allowing contractorsto realize revenues that are
closer to their actual costs at time of delivery. This allows contractorsto earn reasonable returns

% Seott A. Beaulier and Wm. Stewart Mounts, Jr., “Asymmetric Information about Perfect Competition: The
Treatment of Perfect Information in Introductory Economics Textbooks,” Stetson School of Business and
Economics, Mercer University, Macon, GA, September 2008. www.scottbeaulier.com/Information Version 2.doc
% Production Risks: Alive and Well, Dr. Laurence Crane, National Crop Insurance Services, Overland Park, Kansas,
L\{Iay 17, 2004. Available at: http://www.ag-risk.ora/NCISPUBS/LAIPPUB/Artic15.htm

Ibid.
* 1bid.
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and will reduce added risk pricing, lessen defaults, limit exit of firms from the market, enhance
competition, and lower prices.

Transaction Cost Economics

While the model of perfect competition presents an ideal that provides the greatest efficiency, in
the real world all of the conditions seldom exist. Consider several examples.

In the natural gas industry, short-term agreements are prone to frequent and costly renegotiations
between producers and buyers. In addition, producers can be hard-pressed to find alternative
means of sale if their arrangements with pipeline owners prove to be less than ideal.*

In the coal mining industry, the availability of alternative customers and suppliers diminishes as
the contracted quantity of coal increases. Contract durations tend to be longer, often by a
decade or more, if relationship-specific investments (on-site electric generators for isolated
mines with fewer transportation alternatives and longer distances for example) are important.>
In the petroleum coke industry, prohibitive storage costs necessitate rapid processing and
efficient shipping. Inresponse, shippers have incentives to locate near petroleum coke suppliers
and to attempt to limit the availability of alternative shipping options.*

The government negotiates long-term shipping contracts for the Department of Defense. The
carriers face the risk of changes in bunkering fuel costs and currency exchange rates.®

In these examples, the competitive market is unable to function and provide for efficient
outcomes due to uncertainty, immobile capital and small numbers of firms. One solution is long-
term contracts that often have price adjustment clauses. The study of these markets falls under
the term “ Transaction-Cost Economics.” For example, two authors note that, “A small literature
has developed that explains various forms of organization that depart from repeated auction-
market transactions between individual buyers and sellers as efficient responses to this * hold-up’
problem rather than as monopolistic behavior.” They also opine that, “...the hypothesis that
long-term contracting is a means of approximating efficiency in an environment of small-
numbers bargaining, uncertainty, and immobile capital is difficult to reject because the
transactions cost model is often quite general and not formalized.”®’

For example, in the highway construction industry, the problem of fuel price adjustments would
not exist if contractors could bid on each day’ s work in the morning of each day. However, this
would not be practical, because the cost of mobilizing every day would be too high, thus, the
term transaction cost. Note that in the above quote the authors explain that these forms of

% Hubbard, R. Glenn and Robert Weiner. “Efficient Contracting and Market Power: Evidence from the U.S. Natural
Gas Industry.” Journal of Law and Economics, 1991.

3 Crocker, Keith and Scott Masten. “Regulation and Administered Contracts Revisited: Lessons from Transaction-
Cost Economics for Public Utility Regulation.” Journal of Regulatory Economics, 1996.

% Goldberg, Victor and John Erickson. “Quantity and Price Adjustment in Long-Term Contracts: A Case Study of
Petroleum Coke.” Journal of Law and Economics, 1987.

% U. S. Department of Transportation, Volpe National Transportation Systems Center, “Calculation of Bunker Fuel,
Currency, and Inland Freight Fuel Price Adjustment Factorsfor USTRANSCOM Commercial Shipping Contracts,”
July 2009.

3" Hubbard, R. Glenn and Robert Weiner. “Efficient Contracting and Market Power: Evidence from the U.S. Natural
Gas Industry.” Journal of Law and Economics, 1991.
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organization such as long-term contracts and price adjustment clauses are thought of as efficient
responses, rather than undesirable or monopolistic behavior. Asone paper noted, “Incorporating
some type of price adjustment mechanism into along-term contract thus appears to be an
important element in the design decision.”*®

Risk Allocation

Price adjustment clauses reduce risk to the individual or organization that receives the
adjustment. An important policy question is which of the parties in along-term transaction
should bear the risk of changing prices. The Volpe National Transportation Systems Center
examined this question in their analysis of DOD shipping contracts. Their report noted that
“Because the BAF (Bunker Fuel Adjustment Factor) is a mechanism for shifting the risk of fuel
price volatility, the decision should be explicitly made as to how much of the risk each party
should bear.”*® The Volpe report reached the following conclusions:

“If acarrier is better placed to manage this risk, through hedging or other means, then it
should bear more of the risk.”

“If carriers are in the best position to forecast risk and take appropriate actions to
minimize the impacts, then they should bear the risk directly.”

“If therisk islargely out of anyone's control (or any of the relevant parties), and shippers
(USTRANSCOM) can absorb the uncertainty of not knowing actual costs until the time
of delivery, then shippers can bear the risk.*’

Their conclusion was that since neither part could accurately forecast fuel prices that it made
sense for the government to bear therisk. Inthe end, DOD paid the price that the fuel cost when
the carriers actually delivered and used the fuel. Thisis exactly the case with highway
construction PACs. The state DOT compensates the contractor asif they were able to delay
bidding and purchasing of the fuel to when it is actually used.

4.5 Evaluation of Current PAC Program Practices and Costs

This section and the four that follow summarize the results of the data collection phase of this
research study including findings from the literature reviews, surveys and statistical analyses.
This section reviews findings on current practices including program design, program size and
program costs. Section 4.6 reviews potential program benefits including lower bid prices, more
bids per project, fewer bid retractions, greater market stability, and supply chain effects. Section
4.7 evaluates potential PAC risks and barriers to implementation. Section 4.8 surveys future PAC

% Keith J. Crocker and Scott E. Masten, “Regulation and Administered Contracts Revisited: Lessons from
Transaction-Cost Economics for Public Utility Regulation,” Journal of Regulatory Economics, 1996.

% U. S. Department of Transportation, Volpe National Transportation Systems Center, “Calculation of Bunker Fuel,
Currency, and Inland Freight Fuel Price Adjustment Factorsfor USTRANSCOM Commercial Shipping Contracts,”
July 2009.

“0'U. S. Department of Transportation, Volpe National Transportation Systems Center, “Calculation of Bunker Fuel,
Currency, and Inland Freight Fuel Price Adjustment Factorsfor USTRANSCOM Commercial Shipping Contracts,”
July 2009.
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plans. Section 4.9 evaluates potential DOT actions and strategies for improving or amplifying
their PAC programs.

The current AASHTO survey and the findings of the two surveys conducted as part of this study
provide a wealth of information on the design of the specific programs in place, the size of the
programs in terms of disbursements and returns and the labor and other costs associated with
administrating the programs. The following subsections summarize the findings from these
surveys.

PAC Program Design

The vast mgjority of state DOTs currently employ price adjustment clauses, although each state
has a unique policy that varies in coverage and features. Asof the latest AASHTO survey
conducted in the fall of 2009, 47 out of the 50 state DOT s used a price adjustment clause. For
the states that do have PACs, nearly all use them for fuel (41 states) and liquid asphalt (40
states), with smaller numbers using them for stedl (15 states) and cement (4 states).

Just as states apply PACs only to specific pay items, they often also exclude them for projects
below a minimum pay item quantity, asmall project size, or a project of short duration. Shorter,
larger projects would be more resistant to vacillating prices than longer and smaller projects,
although this cannot be quantified.

Trigger points are most often set between 5.0 and 7.5 percent, but range from an immediate
(zero) trigger to atrigger of over 20 percent. Trigger points vary within states by commodity
and, in general, liquid asphalt PAC trigger points are lower than those used for fuel PACs.
Higher trigger values would reduce the administrative load for DOTSs. At the same time,
contractors might retain concerns about risk and factor this into their estimates. Lower trigger
values would lower the risk premium while adding to administrative cost. Most of the additional
expense would come from increasing numbers of payouts, although the accuracy of the system
could cut both ways and increase returns from contractors during times of falling commodity
prices. The statistical analysis conducted on Missouri, the only test state that has a zero value
trigger clause, showed consistently lower average bid prices.

The program design for some states utilizes an opt-in policy, which allows contractors to decide
whether to be subject to a PAC for an individual contract. Of the 41 states with fuel PACs, 13
have an opt-in feature. For the 40 states with liquid asphalt PACs, six have an opt-in feature.
Five of the 15 states with a steel PAC have an opt-in feature, while none of the four states with
cement PAC programs have such a feature. Contractors could opt-out when they have adequate
storage or fixed prices from suppliers, decreasing DOT costs and risk.

Three quarters of the responding states reported that they use the fuel use per unit method to
calculate fuel usage and PAC payments. This method is reliable and predictable: the sole
variable input when using this method is the quantity of work performed during a pay period.
The main criticism of this method is the lack of updated fuel factors. Remaining states use a
variety of methods for fuel PACs. Of these alternative methods, the percent of cost method can
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be useful when a contract includes many lump sum items, although the fuel/indexed material use
per unit is still preferable.

PAC Program Size

The PAC programs tend to be relatively small in comparison to overall state highway spending,
based on the 18 gtates that reported disbursements and returns. Average net disbursements over
the 2006 to 2009 period under the PAC program represent less than 1.5 percent of each state's
direct highway spending (see Exhibit 1-11). For two-thirds of the states reporting data, the PAC
program payments represent less than two-thirds of one percent of direct highway spending.

Prior to 2009, program payments to contractors greatly exceeded returnsto DOTs. However,
with falling fuel prices in 2009, reporting states actually had returnsthat exceeded
disbursements.

PAC Program Costs

Administrative burden is the most highly cited barrier to using and /or implementing a PAC
program. Of the 30 states to respond with cost information, the average number of person-hours
per month spent on administering these clauses is 86 hours or approximately 1,000 hours per
year. While states were not asked to provide hourly costs, at a per hour cost of $50, the yearly
cost would total $50,000. A per hour cost of $100 would imply ayearly cost of $100,000 per
state. Additional cited costs include an average monthly subscription cost of $291 for the 26
states that responded, or approximately $3,500 ayear. Two gstates cite initial programming costs
as ranging between $5,000 and $50,000. Using the higher end of the labor hour cost of $100 but
assuming this estimate subsumes subscription and amortized initial and recurring programming
costs, would result in atotal program cost or roughly $5 million across the 50 states.

On average, contractors reported spending approximately 10 person-hours per month
administrating the PAC program for their firm, the equivalent of approximately 120 hours per
year. Assuming alower end estimate of cost at $50 per hour, cost would total $6,000 annually.
Since these costs would apply mainly to prime contractors and only to those in PAC states that
indexed the types of itemsthey bid a conservative estimate is 2,500 firms or $15 million across
the 50 states.

Total administrative costs for DOTs and contractors are therefore approximately $20 million per
year. The average annual disbursements for the 18 states that reported were $277 million.
Assuming full reporting by all 47 states with a PAC program would inflate that total to $500
million per year; administrative costs would be about four percent.

4.6 Evaluation of PAC Program Benefits

There is a variety of potential benefits from the implementation of PAC programs. This section
reviews evidence from the surveys and statistical analysis concerning several of these potential
benefits including lower bid prices, more bids per project, fewer bid retractions, greater market
stability, and supply chain effects.
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Lower Bid Prices

One potential benefit of PAC programsis lower bid prices. Among state DOT respondents, 78
percent reported a moderate or large benefit from PACs in terms of better pricing, while only 4
percent reported no benefits. Contractors agreed, with 58 percent responding that the presence of
PACs led to moderately or significantly lower bid prices, while only 13 percent responded that
they led to moderately or significantly higher bid prices.** When PACs are not in place, almost
all responding contractors claim they add contingencies to their bids to cover the material price
risk.

The statistical analysis, on the other hand, was not able to prove conclusively that states with
PACs benefitted from lower prices. There is some indication that mean bids are lower, at least
for several items, in states with price adjustment clauses. However, these differences may reflect
differences between states in the average sizes of projects bid as well as other factors. The
multistate regression model, which controlled for factors such as project size and material prices,
provided a mix of positive and negative coefficients for the PAC variable, many of which were
not statistically significant. In some cases, such as for the state of Missouri, the single state
model did show a consistent pattern in which the PAC program led to lower bid prices.

However, for some of the other single state models the results were inconclusive.

Increased Number of Bids and Fewer Bid Retractions

A second potential benefit of PAC programs is an increase in the number of bids received per
project. Among state DOT respondents, only 24 percent reported a moderate or large benefit
from PACs in terms of increased number of bids, 40 percent a small benefit and 35 percent no
benefit at al. State DOTsclearly did not seethisto be asimportant a benefit as lower prices.
Approximately 30 percent of contractors thought that both the number of projects they bid and
the number of bidders on a project would be moderately or significantly higher, while less than
six percent, in both cases, thought there would be a decline.

The consensus is that there would be little change in the number of bids, and the statistical
analysis again did not provide evidence that PAC programs increase the number of bidders. One
confounding factor is that the economy generally performs poorly during periods of rapidly
increasing fuel prices and this tends to increase the number of bids as contractors become more
desperate for sales.

Related to the number of bids is the potential for contractorsto retract a bid, refuse to complete
the work or simply fail in the face of sharply higher material prices. While several sources had
cited anecdotal information on such cases, respondents did not generally report these possibilities
asamajor concern. Contractor default, therefore, does not appear to happen often, although
when it does it may garner significant attention and cause significant disruption.

*! The survey conducted by the study team resulted in responses from 100 contractors representing 31 states.
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Market Stability

Anecdotal evidence from state DOTs and construction contractors conveys their sentiment that
PACs lead to greater overall stability in the highway construction market. When asked how the
presence of PACs affects contractor stability, 55 percent of responding DOTs believe that there
isamoderate to large benefit, whereas only 22 percent believe there is no benefit. 1n addition,
60 to 80 percent of responding DOT s perceive a moderate to large benefit from PACsto al
stakeholders in the market — DOTSs, prime contractors, subcontractors and suppliers. Only 4to 7
percent of DOTSs perceive no benefit from PACs to themselves, prime or subcontractors. These
responses indicate that contractor stability afforded by PAC programs provide a significant
benefit.

In total, 58 percent of responding contractors believe overall market stability is moderately to
significantly higher with the presence of PACs, whereas only 6 percent believe stability is lower.
The majority of responding contractors also believe the levels of risk to prime contractors,
subcontractors and suppliers are moderately to significantly lower, whereas only between 12 and
16 percent believe levels of risk are higher. Contractor perceptions of the level of risk to DOTs
are more even across categories, but approximately 58 percent still responded that the level of
risk is either lower or unchanged.

In addition, the consensus among DOTs and contractors is that PACs remove added risk
contingencies and lead to lower bid prices. The removal of such contingencies represents a
reduction in uncertainty for DOTs and an increase in contractor confidence that the DOTs will
cover their cost increases for covered items. As explained in the section above on lower bid
prices, over three quarters of responding DOTSs perceive a moderate to large benefit from PACs
to pricing and the majority of contractors agree that the presence of PACs leads to lower priced
bids. Thisdecrease in uncertainty and increase in bidder confidence is a key explanation asto
how PACs can increase the overall stability of the market.

Supply Chain Benefits

The major inputs to highway construction move through a supply chain from suppliersto
contactorsto state DOTs. The use of price adjustment clauses in highway construction contracts
alters the relationships between these parties, affecting the risk each party faces and the ultimate
profitability and stability of each level in the chain.

The introduction of PACs alters the relationships in the supply chain, causing alterations in
benefits and risks to the various parties. Thisis not necessarily a zero-sum game asit is possible
for all parties to benefit. For example, both DOT and contractor respondents generally believed
that all of the parties benefitted from the PAC programs. Respondentsto the DOT survey
perceived moderate or large benefits for DOTs (61 percent), prime contractors (81 percent),
subcontractors (70 percent), and suppliers (60 percent). For every group except suppliers, less
than seven percent of respondents perceived no benefit. Two respondents wrote in that they
perceived a significant benefit to taxpayers. Respondents to the contractor survey perceived
moderate or large benefits for DOTs (82 percent), prime contractors (83 percent), subcontractors
(84 percent), and suppliers (78 percent).
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In the absence of PACs, contractors will have to bear the increased costs of material inputs
unless the contractors negotiate price commitments with suppliers or buy and store the
commodity from the contract bid date. In contrast, with aPAC in place, contractors merely pass
on the price of the commodity to DOTSs, with the exception of residuals due to trigger values or
inaccurate or mistimed adjustments. The contractor survey queried contactors as to the common
problems experienced on projects without PAC programs. Obtaining fixed prices from suppliers
isamajor problem for most contractors, with 73 percent indicating this issue as either a
moderate or amajor problem. Most contractors aso believe suppliers honoring price and
quantity commitments is a significant issue, with 61 percent indicating this issue as either a
moderate or amajor problem. The issue of costs for carrying inventory when contracts lack a
PAC is less agreed upon with 43 percent indicating this issue as either a moderate or a major
problem.

Suppliers will face risk to the extent they offer price commitments beyond their ability to carry
product in inventory. However, as indicted above, suppliers are unlikely to offer fixed prices or
to honor price and quantity commitments. When asked whether supplier price relationships
change with the introduction of a PAC program, the majority of contractors say no. For those
pricing relationships that do change with the introduction of a PAC, most contractors explain that
the supplier prices float with the index. It isunclear whether this drop in lock-in prices increases
or decreases supplier risk and profit.

The available evidence suggests that DOTs with PAC programs benefit from reduced bid prices,
increased number of bids and a more stable contractor workforce. Inyears of declining prices,
such as 2009, they may actually get returns from contractors. However, in most years they will
pay contractors adjustments based on increased input prices and face moderate administrative
and other codts.

4.7 PAC Program Risks and Barriersto | mplementation

Several potential problems exist when attempting to implement a PAC program, particularly
when considering expanding PAC programs to materials beyond fuel and liquid asphalt.

Availability and Reliability of an Index

Easy accessto reliable index datais necessary for the operations of a successful PAC program.
Indexes for fuel and asphalt cement are readily available and are generally reliable. However,
access to reliable indices for other materials is often more limited. Cement indices can be found
through the Bureau of Labor Statistics and other sources. However, since cement is an input to
concrete, the correlation between index prices and eventual construction cost is less precise.
Contractors utilize disparate types of manufactured steel and pipe depending on project demands,
making effective indexing an unwieldy exercise.

Method for M easuring Quantities Used

The difficulty in accounting for measuring method differs according to the material under
consideration. Stone/aggregate and pipe are ailmost uniformly measured in tons and linear feet
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respectively. Liquid asphalt is often bid as a separate item. In cases where it’s not, the mix
component proportions can be gleaned from mix specifications. On the other hand, concrete (of
which cement isamajor input) is used in avariety of ways on site and standardization of
measure cannot be guaranteed. Miscellaneous types of steel may be bid in different units or
included in other items.

Impact of Changing Prices

The risk associated with fluctuating material pricing is one of the main justifications for
including PAC programs for fuel, liquid asphalt and steel. However, materials such as cement,
pipe and stone/aggregate are historically more immune to price volatility. The minimal
anticipated pay outs may not be justified when weighed against the startup and administrative
costs of a PAC program. State DOT's seem reticent to investigate the expansion of PAC
programs to these items. Contractors seem more amenable to the idea, perhaps because they
don't have to account for additional program costs.

Contractor’s Ability to Control Price

This category refersto acontractor’s ability to stockpile a particular construction material and is
related to the previous category. As a stand-alone item and as a component of liquid asphalt, fuel
isacommodity material subject to substantial price fluctuation. While fuel can be stockpiled by
contractors, the costs to construct storage tanks and other infrastructure may be prohibitively
expensive. PAC programs for such materials are useful as arisk mitigation measure. For other
materials contractors can more effectively predict and control pricing, bringing the necessity of a
PAC program into question. Materials such as steel (structural or otherwise), stone/aggregate and
pipe can be stored for longer periods. Additionally, suppliers are more willing to lock in the
prices of these materials due to the historically more stable markets for them.

Administrative Burden

The cost of government programs will always be a significant issue and when queried as to the
barriersto implementing and using PACs, 42 percent of state DOT respondents cited
administrative burden. This may point to the desirability of developing a PAC program, perhaps
centrally funded, that is easy to implement and maintain. The more automated the program, the
more advantageous. Tying the program calculationsto datathat sates already collect (i.e.
progress payments) and creating a system that will automatically compute PAC payments would
be a good foundation to build aprogram on. A centralized system that entered the index data or
derived it from a purchased index or federally collected data could reduce administrative burden
and cost. The “fuel/indexed material use per unit” method is especially suited to such a system.

Additional Concerns
The second largest barrier to implementation, according to state DOT respondents, was

contractor resistance. The most interesting aspect of this assertion is that the reason most often
cited for having the PAC programs is that contractors demanded them.
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As presented in Exhibit 1-22, political and policy considerations can be a barrier to creating
PACsaswell. However, sate DOTsrarely cited state laws and regulations (3 percent), DOT
leadership (7 percent), or legislature/political (3 percent) as barriers. On the other hand, 29
percent of respondents cited creating policy at the DOT asabarrier. This may be associated with
administrative burden and lack of time and/or resources to create PAC specifications.

State DOTs raised data availability as a significant issue. For example, 23 percent of state DOT
respondents cited availability of fuel usage factors as a barrier and two “other” comments
revolved around the availability of good price indexes or market costs for commodities.

Several respondents questioned the cost effectiveness of PAC policies, with 23 percent of
respondents indicating that the cost of payments do not justify benefits and one “other”
commenter noting that there was “very little benefit for most contracts.”

Exhibit 4-9: Summary of Potential Risks and Benefits

Potential Benefits Potential Risks
Lower bid prices Administrative costs
Increased number of bidders Costs of purchasing indexes
Market stability Costs of setting up procedures (programming, software, etc.)
Less firms exited market Contractor PAC disbursements
Fewer contractors default/bid retractions Policy formation and political barriers
More equitable profits on each contract Contractor resistance
Contractor PAC receipts Inaccuracies due to indexes, usage factors, timing, etc.

4.8 Future PAC Program Plans

DOTs could make several potential changes to the designs of their PAC programs. This section
reviews potential program design elements, barriers to implementation or expansion of PAC
programs and plans by DOTs to alter or expand current programs in the future.

Many of the survey questions elicited perceptions on the effectiveness of PAC program design.
The questions queried DOTs and contractors as to what changes they would like to the fuel use
per unit method, which is the method most used and most preferred. The majority of DOTsand
contractors believe that updated fuel usage factors and additional fuel usage factors would
improve fuel PACs. These responses show that even for the most commonly used price
adjustment clause there is still a need for additional technical information.

To determine how DOTs can improve PACs and make them more efficient, the survey asks
contractors about problems when PACs are in place. Oneissue regarding PACs isthe timing on
invoices versus the index payment calculations. This problem involves a discrepancy in the date
contractors purchased the materials and the index date used by DOTs. The mgjority of
contractors at 50 percent do not believe this is a problem for the PAC program and 36 percent
perceive aslight problem. A high trigger value for index payments is also a complaint of some
contractors. Three quarters of contractors believe trigger values are either a non-issue or a dight
problem and the remaining contractors believe it is a moderate problem. Incorrect index values
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in PAC contracts was aso believed to be not a problem by many contractors, as only 22 percent
find it to be a moderate to major issue.

The survey also asked if increased material costs are still a problem when a PAC programisin
place. The desired consequence of PAC programsisto mitigate thisissue. In total, 50 percent
of contractors do not believe increased material costs are a problem when PACs are in place, and
27 percent perceive it asaslight problem. For projects without PAC programs, 42 percent of
contractors cited increased material costs as a major problem when PACs are absent. Only 9
percent of contractors believe it is not an issue when PACs are absent. These discrepancies show
that contractors believe that PACs do in fact mitigate the consequences of increased material
costs.

The surveys conducted for this study queried DOTs and contractors on their plans for the future
of their PAC programs. When asked which if any items DOT s planned to add, 15 of the 27
responding DOT s stated they are not planning to add any items. In total, eight DOTSs plan to add
steel, five are planning to add fuel, five are planning to add cement, one is planning to add
asphalt mix, and no DOTs are planning to add liquid asphalt. The reason the number of DOTs
that plan to add fuel and liquid asphalt is so low isthat the vast majority already index them, at
41 and 40 states respectively. One DOT plans to add asphalt mix and no DOTs plan to add
concrete. A potential explanation for the small number of DOTSs planning to add these items is
the overall lack in industry interest to index them. Eight states cite steel, currently indexed by 15
states, as an item they plan to add in the future. Five states cite cement, currently indexed by
only four states, as an item that they plan to add in the future. These are high response rates
compared to the number of states currently indexing these items. Therefore, steel and cement
appear to be theitems DOTs are most likely to introduce to PAC programs, although the
historically less volatile markets for these items may lead DOTs to question including them.

The survey queried contractors asto which itemstheir state currently indexes and which items
they would like added to their state’s PAC program. For fuel and liquid asphalt, the sentiment
was similar to that of DOTs, asmall desire to add the items due to so many states already
indexing them. In total, 56 contractors responded that they are subject to fuel PACsand 11
would like to seethem added. Similarly, 66 contractors responded that they are subject to liquid
asphalt PACs and five would like them added. Contractors also had similar opinions as DOTs
on steel and cement. Seven contractors responded that they are subject to cement PACs and 33
would like cement added. In total, 31 contractors responded that they are subject to steel PACs
and 51 would like steel added. When asked what other items contractors would prefer to have
indexed, a contractor from Mississippi cited pre-stressed concrete beams, a Tennessee contractor
cited stone and pipe materials, an Illinois contractor indicated aggregates, and a Pennsylvania
contractor would like to see aluminum and copper added. This analysis can help DOTSs focus
resources on implementing PACs for items that contractors prefer. Contractor demand for
asphalt mix and concrete PACs appeared higher than that of DOTs. Intotal, 17 contractors
responded that they are currently subject to asphalt mix PACs and 18 would like asphalt mix
added. Only two contractors cite their states as using concrete PACs, but 29 would like their
statesto add them.
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4.9 Evaluation of Potential DOT Strategies

The project team has developed a series of strategies and arrayed the various information
collected about each strategy in order to assess the benefits, costs, risks and institutional barriers
for each strategy. Exhibit 4-9 below provides this array.

Exhibit 4-10: Strategy Evaluation Array

State DOT Contractor Statistical | DOT Administrative and Other

Costs

Institutional
Barriers

Economic Benefits and

Strategy

Theory Experience  Experience  Evidence

Start New Reduces input factor risk Positive Positive Mixed Medium | Significant Significant startup and admin
Program costs & PAC payments

Add Additional Reduces input factor risk Positive Positive Mixed Low Medium Minimal administrative costs,
Commodities significant PAC payments
Lower Trigger Reduces input factor risk Positive Positive Positive Low Medium Significant PAC payments
Values

Add Opt-in Allows for lower bids during Positive Positive Not Low Low Minimal administrative costs
Clause price de-escalation available

Update Fuel Reduces input factor risk Positive Positive Not Low Low Minimal administrative costs
Usage Factors available

Change Depends on method Mixed Mixed Not Medium | Significant Significant startup costs
Method available

Reduce Project | Reduces input factor risk Positive Positive Not Low Low Minimal administrative costs
Exclusions except short duration projects available

Create National | Eliminates redundant costs Positive Unknown Not Low Low Eliminates redundant costs
PAC Tool applicable

Switch to Private market alternative to | Unknown Unknown Not High Significant Significant administrative
Insurance DOT self-insurance applicable cost

Switch to Self-insurance but high Unknown Negative Not High Significant High commodity cost/risk
Stockpiling carrying costs applicable

The array lists ten potential strategies. The following bullets describe each of these strategiesin
more detail. They include:

Start a New Program: At present, three sates DOTs do not have a PAC program and
could add such a program. Local government entities could also add a program. In
general, DOTs and contractors favor these programs and the risks inherent in these
programs are low or average. However, start-up and administrative costs can be
significant and DOT s could face substantial payouts. At the same time, DOTs may
realize savings due to lower levels of added risk pricing, more competition and a more
stable market.

Add Additional Commodities: Several DOTSs are considering adding new commodities
to their PAC programs. The vast majority of states already employ PACs for fuel and
liquid asphalt. States could develop PACs for commodities such as steel and
stone/aggregate, athough the smaller magnitude of price fluctuations may not justify the
associated start-up and administrative costs of such a program. Many contractors
suggested adding additional commodities. The benefits and risks are similar to adding a
new program, however, startup costs will be low and the increase in ongoing
administrative costs will be minor.
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Lower Trigger Values: Trigger values range from zero to over 20 percent. DOTSs could
lower higher trigger values. High trigger values may reduce the effectiveness of PAC
programs, as contractors may still need to add arisk factor in pricing. For example, two
states have fuel trigger values of 20 percent or more. |If fuel prices were $3 per gallon a
20 percent rise would equal 60 cents. With average excavation prices in Tennessee at
approximately $3.30 per cubic yard over the last two years, and approximately half a
gallon used per cubic yard, contractors would face almost aten percent increase in costs
before reaching the trigger point. It is worth noting that the statistical model for Missouri
showed that the price adjustment clause lowered average bid prices. Missouri wasthe
only state tested that has a zero trigger value and the only state for which the statistical
model provided consistently positive results for the price adjustment clause.

Add Opt-in Clause: Opt-in clauses are available in about athird of the states. Additional
states could add these policies. These clauses may allow contractorsto decide when they
need to participate. Where they have adequate storage or guaranteed prices from
suppliers they could opt-out, reducing DOT costs and risk. Although not by any means
likely, contractors could manipulate the system by opting-in during periods of rising
prices and opting-out during periods of falling prices. With this in mind, the language of
concerning the timing of the opt-in clause must be clear. Additionally, the accuracy of the
opt-in clause may not be ideal if the opt-in occurs at project award rather than execution.

Update Fuel Usage Factors: A current NCHRP study is developing updated fuel usage
factors. States may choose to use new factors or add more factors. Many DOTs and
contractors suggested developing updated fuel factors and adding more items. The more
accurate the fuel usage factors, the more likely that the price adjustment clauses will
fulfill their intended purpose.

Change M ethod: Three quarters of responding states use fuel use per unit method. States
can switch to or from this method. The fuel use per unit is likely to be easier to apply,
thus reducing administrative cost. The availability of updated, more accurate fuel usage
factorsthat cover more items would increase the desirability of using the fuel use per unit
method. Alternativesto the fuel use per unit method are discussed in greater detail in the
guidelines section.

Reduce Project Exclusions: States exclude projects from their PAC programs for a
variety of reasons including specific pay items, minimum pay item quantities, dollar
thresholds, and short durations. These exclusions can be modified to include additional
projects where warranted. Several contractors have suggested excluding less projects.
Excluding projects can result in contractors adding contingencies to bids reducing the
effectiveness of the PAC program.

Create National PAC Tool: Several states have suggested the development of an FHWA
tool or atool with automated calculations and more nationally available indexes (see
Exhibit 1-23). A national organization could create a national PAC tool and update it
with indexes. This could reduce administrative costs a the state level and encourage the
wider use of PAC programs.
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Switch to Insurance: A national, state or private insurance mechanism that reimbursed
contractors for increases in materials costs could replace state DOT administered PAC
programs. For funding, the insurance mechanism could charge a fee per unit of material
used. The development of such a program would face substantial institutional barriers
and isn’t under consideration by any organization known to the project team.

Switch to Stockpiling: States or contractors could purchase materials in advance to
guarantee prices. Stockpiling of liquid asphalt is cost-intensive. Heated storageis
required and rarely lasts beyond a month. Storage facilities, inventory carrying costs and
environmental concerns (environmental regulations regarding fuel for example) can be
significant issues. For the DOTS, quality assurance might become an issue as well.

State DOTs and highway construction contractors generally favor price adjustment clauses and
generally believe that these clauses improve the stability of the market while reducing risk and
providing benefits in terms of reduced prices and greater competition. State DOT s should
carefully evaluate the opportunities to enhance and extend their programs. The results of this
study can help DOTs in evaluating the options open to them. Available indices by commodity
are offered in the guidelines section.
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Conclusions

The most beneficial aspects of a PAC program include bid pricing and market stability. Both the
contractor and DOT surveys confirm that PAC programs lead to lower and often more accurate
bids by contractors. The statistical analysis performed on bid prices in Missouri corroborates
these beliefs. Missouri is the only state analyzed by the study team that utilizes a zero trigger
value and the only state to display a definitive correlation between contract payouts and lower
prices. While this evidence from one state cannot constitute a broader conclusion, neither does it
refute the possibility that zero trigger values lead to PAC improvements. PACs assuage
contractor uncertainty in material pricing, leading to bidding confidence and improved stability
in the market. On the other hand, factors such as administrative costs and political barriers may
hinder PAC development.

Fuel and liquid asphalt PACs are utilized by more than 80 percent of states nationwide and are
the most responsive to fluctuating prices. The widespread availability of price indices, the
inability for contractorsto control price, and the infeasibility of long-term storage further bolster
the case for these PACs. Cement, stedl and stone/aggregate PACs are less widely used. Although
many of the contractors surveyed would support their inclusion, few DOTs are considering
adding them. Justifications include historically stable prices of these materials and the ability to
stockpile many of them for extended periods of time.

Approximately 75% of states utilize the fuel/indexed material use per unit method of PAC
administration. This method is straightforward and largely nullifies the ability of concerned
parties to manipulate the adjustment process. However, this method would benefit from updated
fuel use factors. Other methods such as percent of cost and the invoice method are used
gparingly, although the percent of cost method can be effective when a contract includes many
lump sum items.

The study team in general recommends the use of price adjustment clauses as a cooperative
means of improving construction estimating accuracy and lowering contractor risk. There is
already substantial support for these programs among contractors and a majority of state DOTs
employ PACs for fuel and asphalt cement. The majority of contractors surveyed believe that
PACs provide added stability to the market while lowering risks for themselves, their
subcontractors, and their suppliers. Likewise, a mgjority of state DOT respondents believe that
PACs benefit both contractors and DOTs. Although more quantitative evidence from the bid
item analysis would have benefited the study, in light of rising construction costs and volatile
material pricing, initiation and efficient administration of these programs will have a net positive
effect on the industry.
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Section Ill: Guidelines

Guidelines for DOT Use of Indexing or Cost Escalation Clauses

The purpose of this document is to provide explicit guidelines DOTs may use to determine when
conditions may warrant the use of price indexing or cost escalation clauses and to describe the
key factors DOT s should consider and the decision-making process an agency might use. These
guidelines also describe each of the attributes of these clauses and provide guidance asto where
and when each attribute is effective and at what level to set them.

This guidance will include tools such as the “strategy evaluation array” that will allow the user to
understand each strategy, its characteristics and its perceived and measured benefits and costs.
The guidelines will also provide the decision-making process an agency might use to determine
whether to use price indexing or cost escalation clauses for a particular project or program. The
project team will identify best practices and highlight them.

The guidelines include six main sections:

Criteriafor Implementing a PAC Program: This section summarizes the benefits and
risks of implementing a PAC program. This section also explores alternative strategies.

Criteriafor Selecting M aterialsto Includein a PAC Program: This section will
assess the benefits and risks for each type of available material.

Criteriafor Selecting PAC Program M ethod: This section will assess the different
PAC program methodsthat are available.

Criteriafor Selecting the Attributes of a PAC Program: Based on the selected
materials, this section will outline the different attributes of each material item and the
recommended options for each attribute (i.e. opt-in strategies, trigger values, project
selection).

Best Practices and Recommendations: This section will summarize the findings in the
previous sections and make recommendations based on those findings.

Sample PAC Program Specifications The last section includes example specifications
for the three PAC program methods that are currently in use by different state
departments of transportation.
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As areference to the above method of developing guidelines, the documents from the 2009
International Supply Management Conference and the Bureau of Labor Statistics outline similar
processes for developing price adjustment clauses.*

Criteriafor Implementing a PAC Program

The first step an agency should undertake in the process of determining whether to implement a
PAC program involves the analysis of the benefits and risks associated with implementation.
Listed below are the factorsthat an agency needsto consider. Each item includes arating
indicating whether the factor is a benefit (Green Light) or arisk (Red Light). If the classification
of the item depends on the circumstances, the guidelinesrate it asa Yellow Light. The number
of lights indicates the level of the benefit or risk.

! ! ! Large Benefit ! ! ! Large Risk
! ! Moderate Benefit

! ! Moderate Risk
-

Small Benefit Small Risk

Bid Prices —The results from both the DOT and Contractor surveys indicate a

! ! consistent belief that prices are lower when a PAC program is included in the
contract. The statistical analysis for Missouri, which includes a zero-value
trigger clause, indicated a consistent pattern of lower prices when a PAC
programis utilized. The statistical results couldn’t be replicated in states with
non-zero trigger clauses. Lower bid prices will result in adirect savings to the
project owner.

Numbers of Bidders —The survey results indicate a consistent belief that

! including a PAC program in a contract will result in an increase in the number
of responsive bidders. Economic theory also indicates that the reduction in
risk associated with the lack of “perfect information” will move the market
toward the conditions required for “perfect competition.”

Bid Retractions - Related to the number of bids is the potential for

! contractors to retract a bid, refuse to complete the work or simply fail in the
face of sharply higher material prices. While several sources had cited
anecdotal information on such cases, respondents did not generally report
these possibilities as a major concern. Contractor default, therefore, does not
appear to happen often, although when it does it may garner significant

“2 These documents can be found at http://www.ism.ws/fil es/Pubs/Proceedings/09ProcFD-Bendorf.pdf and
http://www.bls.gov/ppi/ppiescal ation.htm respectively.
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-

attention and cause significant disruption.

Market Stability - Anecdotal evidence from state DOTs and construction
contractors conveys their sentiment that PACs lead to greater overall stability
inthe market. Over three quarters of responding DOTSs perceive a moderate
to large benefit with PACs. A majority of contractors agree that the presence
of PACs leadsto lower priced bids. This decrease in uncertainty and increase
in bidder confidence is a key explanation as to how PACs can increase the
overall stability of the market.

Supply Chain - Contractor - The use of PAC programs alters the
relationships between these parties, affecting the risk each party faces and the
ultimate profitability and stability of each level in the chain. In the absence of
PACs, contractors will have to bear the increased costs of material inputs
unless the contractors negotiate price commitments with suppliers or buy and
store the commodity from the contract bid date. In contrast, witha PAC in
place, contractors merely pass on the price increase of the commodity to
DOTs. One exception is the case of residuals due to trigger values or
inaccurate or mistimed adjustments.

Direct Cost — Periods of Price Fluctuations — The direct cost of aPAC
program (as defined as the actual PAC payments to or receipts from the
contractor) is a function of the price trends for different materials during the
course of the contract. Aswould be expected, the direction of the material
price changes will determine whether this is a positive or negative amount.
Rising prices would increase pay outsto contractors, while falling prices
would mean that the contractors would have to refund the DOT. Program
design can also have an effect on the direct costs of the program (i.e. trigger
values). If the PAC program does include an opt-out clause, the direct cost of
the program can be affected if this clause is implemented.

Supply Chain - Supplier — The market power of the supplier can have an
impact on the effectiveness of a PAC program. In cases where the supplier
has a large amount of market power or little competition, the presence of a
PAC program may lead to increased costs on indexed projects. Agencies may
need to monitor material prices for indexed projects and non-indexed projects
to ensure proper pricing.

Start Up Costs - Administrative burden is the most highly cited barrier to
using and /or implementing a PAC program. However, according to survey
results, the initial costs of implementing a program are relatively small in
relation to program payments. They include the cost of purchasing indexes,
setting up resources and procedures, and developing computer programs.

Adminigtrative Costs - Aswith the start up costs, the survey results indicate
that ongoing administrative costs of a PAC program are also relatively small
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from both the DOT and contractor side. Just as with the program costs, the
administrative costs of maintaining the program are a function of program
design. An agency can reduce administrative costs by tightening project
eligibility and increasing trigger values. This reduces the number of projects
and the frequency of payments and therefore reduces the number of person-
hours required to maintain the program. Such changes, however, may have a
negative impact on the overall plan effectiveness.

Political Barriers - Political and policy considerations can be a significant
barrier in developing and implementing new policies and programs. However,
the DOT survey did not indicate that thisis a significant barrier. Aseach state
has a unique set of rules and laws that govern the implementation of new
specifications, each state will need to sudy the appropriate rules and
limitations.

Conclusion: An agency should consider each of the above factors when evaluating the benefits
and costs of implementing a PAC program. The table below provides a framework for the
analysis of the costs (weight) of each of the factors, which can vary depending on market and
competitive conditions as well as the PAC program parameters. A completed table is shown in
the Summary and Recommendations section beginning on page 110.

Benefit/Risk

PlugMinus | Comments Weight (1-10)

Bid Prices

Number of Bidders

Market Stability

Bid Retractions

Supply Chain

Direct Cogs

Start-Up Costs

Administrative Costs

Political Barriers

Once completed with data based on the user’ s unique situation, the above table will provide
useful direction on implementing a PAC program. If an agency decides to move forward on the
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implementation of a PAC program, the remaining section of this report will provide guidelines
on the materials to include as well as the attributes of the PAC program.

Criteriafor Sdecting Materialsto Includein a PAC Program

Once an agency has made the determination to implement a PAC program, the next step involves

selecting the materials to include in the program. Currently, the two most common materials
included in PAC programs are fuel (41 states) and liquid asphalt (40 states). This section also
considers cement, stedl (structural), steel (other), sone (aggregate) and pipe. A separate table

below for each commodity lists the criteriathat agencies should consider in the decision to

implement a PAC program for that material.

available. Many state DOT’s currently publish fud indexes as shown below:

Georgia Georgia DOT Fud Price Index
http://www.dot.state.ga.us/doingbusi ness/ materials/Pages/a
sphaltcementindex.aspx

North North Dakota DOT Fud Price Index

Dakota http://www.dot.nd.gov/roadreport/construction/rollingcost.
pdf

Oregon Oregon DOT Asphalt and Fuel Prices
http://www.oregon.gov/ODOT/HWY/ESTIMATING/asph
alt fuel.shtml

New York NYSDOT Average Posted Prices for Fud
https.//www.nysdot.gov/main/business-
center/contractors/constructi on-divisi on/fuel -asphalt-stee! -
price-adjustments

General AAA National Average Price

PriceIndex | http://www.fudl gaugereport.com/

(AAA)

U SEnergy | Gasolineand Diesel Fuel Update

Information | http://www.ea.doe.gov/oog/info/gdu/gasdiesel.asp

Admin

Bureau of Producer Price Index, Commodities (Series WPU057303)

Labor http://data.bls.gov/PDQ/servl et/ SurveyOutputServl et ?series

Statistics id=WPU057303& data tool=XGtable

FUEL (Gasand | Overall Rating

Diesel)

Availability of Indexes for fuel arereadily available from many different sources inside and
an Index outside the industry. The ability to index by state and region is also

Validity of the
Sdlected Index

The widespread use of fuel and price data provides alarge level of
confidence in the values used in the indexing system.
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Method for Since fuel is not a contract item within most DOT contracts (there are afew
Measuring exceptions), the agency must designate a method to cal culate the quantities
Quantities Used | of fuel consumed during each adjustment period.
Impact of On highway construction projects, the operational cost of equipment isa
Changing Prices | large percentage of the overall cost of a project. Consequently, changesin
fud prices have alarge impact to overall costs. The volatility of prices,
especially over the last 2 years as shown in the graph, increases the risks to
the contractors which increases the risk factors applied to prices.
‘Wenkly U5 ho 2 Diesel Aetes Soles by AN Selien
BE
A
2. 2l J-'
e wv W x.,__..a-’
g TH-
Contractor’s Given the commodity nature of fuel, many users do not have the ability to
Ability to control the prices paid for fuel except in the very short term. In addition, the
Control Price ability to stockpile fuel for long periods becomes costly due to both
infrastructure and inventory costs.
Program Setup The cost of implementing and maintaining a program is relatively small and
and agencies can automate much of the process by linking to the progress
Administration | payment system. Tying more contract items to the fuel index will increase
initial set-up costs, but once installed, the administrative cost differences
should be minimal.
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LIQUID Overall Rating

ASPHALT

Availability of | Indexesfor liquid asphalt, although not as prevalent as fudl, are available from
an Index many different sources. Many state DOT’ s currently publish asphalt indexes,

for example:

North http://www.ncdot.org/doh/operations/dp_chief _eng/constru

Carolina ctionunit/paveconst/Asphalt M gmit/acprices/

Tennessee http://www.tdot.state.tn.us/construction/i ndices/bituminous
index.pdf

Washington | http://www.wsdot.wa.gov/biz/construction/pdf/referenceco
sts.pdf

Bureau of Producer Price Index, Commodities (Series

Labor Statics | WPU05810112)
http://data.bls.gov/PDQ/servl et/ SurveyOutputServl et ?series

id=WPUQ058& data_tool=X Gtable

Validity of the

The overall consumption of liquid asphalt is linked more closely to the state

Control Price

liquid asphalt except in the very short term and the ability to stockpile for long
periods either becomes too costly or not feasible.

Cost of
Administering
Program

Selected Index | highway construction program than fuel consumption. Consequently the !
validity of indexes must be more closely monitored than fuel indexes.
Method for In most cases, the identification of the quantities used of liquid asphalt is easily
Measuring obtainable from contract quantities. Some states separate the liquid amounts !
Quantities from the aggregate amounts to make this identification easier. Even with
Used “mix” prices that include both liquid and aggregate, the component breakdown
isrdatively easily determined from mix designs and specifications.
Impact of The most variable component of asphalt mix is the liquid asphalt component.
Changing All the other costs of the mix (aggregates and plant costs) are much less likely !
Prices to change substantially during the course of a contract. The large price
changes of petroleum products in 2008 and 2009 had a very large impact on
the cost of producing asphalt mix for construction projects.
Contractor’s Aswith fud, liquid asphalt is subject to the price fluctuation of all petroleum
Ability to products. Also many users do not have the ability to control the prices paid for !

The cost of implementing and maintaining a program is relatively small and
much of the process can be automated by linking to the progress payment
system, which is based on the quantities of work performed during the pay
period. This same quantity is used to calculate PAC payments for PAC
programs utilizing the “indexed material use per unit” method.
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CEMENT Overall Rating !
Availability of | Although less prevalent than fuel, there areindexes available for cement.
an Index
Bureau of Producer Price Index, Commodities (Series WPU1322)
Labor http://data.bls.qov/PDQ/servlet/SurveyOutputServlet?series id=WP
Statistics U1322& data tool=XGtable
Connecticut | http://www.ct.gov/dot/lib/dot/documents/dconstruction/cement hist.
DOT pdf
Validity of the | Thedirect correlation of cement price indexes and the cost of concrete on highway
Selected Index | construction projects is more difficult to make since cement is an indirect materia (an
input to the manufacturing of concrete).
Method for Concrete (the primary use of cement in a project) isincorporated into many different
Measuring items within a highway contract. The quantity measurement for these items have many
Quantities different units of measure (square feet of sidewalk, linear feet of concrete pipe, cubic
Used yard of bridge concrete, square foot of retaining wall). The varying units of measure
and class of concrete make measurement difficult.
Impact of Concrete is the main component of many items on a highway project (bridges, pipe,
Changing curb, and sidewalk). Theimpact of rising cement prices will increase the concrete price
Prices and ultimately have an impact on project cost. However, the variability of concrete
prices has been much lower than other materials (especially during the 2008-2009
period of rapid price changes of other materials).
Price Indexes
E3]u]
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Contractor’s Due to the nature of the material, concrete cannot be stockpiled and the contractor is
Ability to typically not the consumer of cement, they purchase the cement from the supplier as
Control Price part of the concrete. Other than locking in the price of concrete from the supplier, the
contractor has no method of reducing therisk of rising prices.
Cogt of The cost of implementing and maintaining a program isrelatively small and much of
Administering | the process can be automated by linking to the progress payment system, which is based
Program on the quantities of work performed during the pay period. This same quantity is used
to calculate PAC payments for PAC programs utilizing the “indexed materia use per
unit” method.
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STEEL - Overall Rating

Structural

Availability of | Indexesfor steel consumed on highway construction projects areless available
an Index than for other items such as fud or liquid asphalt. Thetable below lists links

to generic stedl price indexes.

Bureau Producer Price Index, Commodities (Series WPU1017)
of Labor | http://data.bls.gov/PDQ/servlet/SurveyOutputServiet?series id
Statistics | =WPU1017& data tool=XGtable

Bureau Producer Price Index, Commodities (Series WPU107)
of Labor | http://data.bls.gov/PDQ/servlet/SurveyOutputServiet?series id
Statistics | =WPU107& data tool=XGtable

MEPS North American Carbon Sted Price Index (With Individual
Product Forecasts)
http://www.meps.co.uk/N.Amer%20I ndex.htm

Validity of the | Therelationship of available steel indexes and the cost of steel on highway
Selected Index | contractsis less direct than for other indexes. Stedl isused in avery large
variety of industries and in alarge variety of types and grades.

Method for The method of measurement of stedl varies from state to state. Some states bid

Measuring bridge structures or structural stedl as alump sum, linear foot, or pounds.
Quantities Alternative PAC programs such as the “invoice method” may berequiredin
Used certain cases such as when items are bid using lump sum.

Impact of Structural steel isalarge input cost for bridges. Changesin stedl prices will
Changing have a large impact on the overall cost of the project.

Prices

Contractor’s Unlike other products whereit is not practical to stockpile, steel can be
Ability to stockpiled on projects. In many cases, prices for steel can belocked in with
Control Price | thesupplier at the time the project is awarded.

€ W W 0 «

Cost of The cost of implementing and maintaining a program is relatively small and
Administering | much of the process can be automated by linking to the progress payment
Program system, which is based on the quantities of work performed during the pay

period. This same quantity is used to calculate PAC payments for PAC
programs utilizing the “index material use per unit” method.

101 I it
mﬂN E— o
STSTEMS, INC D Auccider X


http://data.bls.gov/PDQ/servlet/SurveyOutputServlet?series_id
http://data.bls.gov/PDQ/servlet/SurveyOutputServlet?series_id
http://www.meps.co.uk/N.Amer%20Index.htm

Price Indexing in Transportation Construction Contracts (NCHRP 20-07/Task 274‘

STEEL - Overall Rating

Other

Availability of | Indexes for steel consumed on highway construction projects are less
an Index available than for other items such as fuel or liquid asphalt. The

previous section contains atable that lists links to generic steel price
indexes.

Validity of the

The relationship of available steel indexes and the cost of steel on

o M e e

Selected Index | highway contracts are less direct than for other indexes. Stedl is used
in avery large variety of industries and in a large variety of types and
grades.
Method for The method of measurement of steel (other than structural steel) varies
Measuring from state to state. Some states bid steel by the pound (steel
Quantities reinforcing bar) or by the linear foot (guardrail). In other casesthe cost
Used of steel isinclude in other items such as steel reinforced concrete pipe.
With most steel purchases based on the pounds, there is some difficulty
applying index values in some states.
I mpact of Although price changes will have adirect consequence to overall
Changing project cost, the variability of prices for seel isless than other !
Prices materials. Inrecent years contractors have encountered steel shortages
causing prices to change rapidly and project schedules to be delayed.
Contractor’'s | Unlike other products where it is not practical to stockpile, steel can be
Ability to stockpiled on projects. In many cases, prices for steel can be locked in !
Control Price | with the supplier at the time the project is awarded.
Cost of The cost of implementing and maintaining a program is relatively small
Administering | and much of the process can be automated by linking to the progress !
Program payment system, which is based on the quantities of work performed

during the pay period. This same quantity is used to calculate PAC
payments for PAC programs utilizing the “indexed material use per
unit” method.
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STONE
(AGGREGATE)

Overall Rating

Availability of an
Index

The cost of stone will vary greatly from location to location.
The differing material types also increase the difficulty in
creating and maintaining an index.

Bureau Producer Price Index, Commodities (Series
of Labor | WPU1321)
Statistics | http://data.bls.gov/PDQ/servlet/SurveyOutput Ser

vlet?series id=WPU1321& data tool=XGtable

6o bt

Validity of the

Once an index is selected, it would be difficult to determine the

Selected Index relationship of the index to the actual costs on a project.
Variables such as haul distance and material type vary greatly.
Method for The measurement of quantities used on a project is easily
Measuring determined since most stone items are contract items and paid on
Quantities Used aper ton basis. A simple conversion from tonsto cubic yards

can be quickly performed by states that bid these items in cubic
yards.

Impact of Changing
Prices

Although price changes will have adirect consequence to overall
project cost, the variability of prices for stone is relatively small
compared to other materials.

Contractor’s Ability
to Control Price

Stone can be stockpiled (and paid) on projects therefore allowing
the contractor to minimize the risk of price changes until the
material isused. In many cases, prices for stone can be locked
inwith the supplier at the time the project is awarded.

Cost of
Administering
Program

The cost of implementing and maintaining a program is
relatively small and much of the process can be automated by
linking to the progress payment system, which is based on the
guantities of work performed during the pay period. This same
guantity is used to calculate PAC payments for PAC programs
utilizing the “fuel use per unit” method.
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PIPE Overall Rating
Availability of | The ability to obtain an index for pipe is compounded by the many
an Index sizes, classes and types of pipe.

Validity of the

Once an index is selected, it would be difficult to determine the

Selected Index | relationship of the index to the actual costs on a project. Variables !
such as pipe type, size and raw material costs as well as material type
vary grestly.

Method for The measurement of quantities used on a project is easily determined

Measuring since most pipe items are contract items and paid on a per linear foot

Quantities basis.

used

I mpact of Fluctuation in the price of pipe is small compared to other construction

Changing items. Price changes will have a direct affect on project cost.

Prices

Contractor’'s | Pipe can be stockpiled (and paid) on projects therefore allowing the

Ability to contractor to minimize the risk of price changes until the material is

Control Price | used. Inmost cases prices for pipe can be locked in with the supplier at
the time of project is awarded.

Cost of The cost of implementing and maintaining a program is relatively small

Administering | and much of the process can be automated by linking to the progress

Program payment system, which is based on the quantities of work performed

during the pay period. This same quantity is used to calculate PAC
payments for PAC programs utilizing the “fuel use per unit” method.
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Criteriafor Sdecting a PAC Program Method

Once the decision to implement a PAC program has been made and the materials to include have
been determined, the next decision to be made isto select the type of program to implement.
There are a number of different programs to choose from, but as the graph below indicates, the
“Indexed Material Use per Unit” method is by far the most common method currently in use.

Guidelines Exhibit 1.1: PAC Methods Employed by State DOTs

PAC Method

B Indexed Material Use Per Unit
B Percent Of Cost Method

® Bid Item Method

W Invoice Method

® Other

w Specified Total Fuel
Requirements

This method for calculating price adjustments is by far the most common method used by
DOTs (over 75% of current programs use this method). This method is also difficult to
manipulate to the advantage of one party or the other. The only variable input is the
quantity of work performed in apay period. All the other factors are outlined in the
specifications.

! Indexed Material Use per Unit

Thelimitation of this method is the fuel use factors specified in the contract documents.
Over 75% of the DOT respondents and 60% of the contractor respondents desire updated
fud use factors.

Price adjustments are determined by the quantity of work performed on various bid items as
outlined in the specifications. Fud-intensive bid items are assigned a “fudl use factor.” The
fud use factor is specified in gallons per unit of payment (example: gallons per cubic yard
of excavation). An example of calculating the payment is shown in Appendix C. For other
indexed materials, the measurement will be directly to the bid item (example, pounds of
stedl, tons of asphalt or cubic yards of stone).

The Tennessee provision for fuel use per unit is provided in Appendix C as an example of
how such systems are implemented.
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Per cent of Cost M ethod

In states that utilize a number of lump sum items, the percentage of cost method is an
aternative to the “Indexed Material Use Per Unit” method. There are a number of states
that utilize lump sum bidding for many structure items.

Contractors are required to complete an affidavit in order to establish the appropriate fuel or
material cost percentage. This opens up the possibility of manipulation. One state (CT)
specifies the value of fuel cost asa percentage of the contract amount (1.5%). Specifying
the percentage eiminates the need for a contractor supplied affidavit that some states
require. However, the problem with specifying the percentage is that the material cost for a
project will change depending on the mix of work within a project. For example, a project
with large amounts of grading will have a much larger percentage of fuel cost than a project
with alarge dollar value of structures.

Once the percentageis determined, the formula applied is similar to the formula shownin
the Tennessee DOT fuel use per unit provision on page 20. North Dakota utilizes a percent
of cost price adjustment aswell. Their fue cost adjustment formula is provided below.
Their specifications list the following formula (FCA= fuel cost adjustment):

FCA = Fuel Ratio x Estimate x ( Cost Change +/- 0.10 )

The above formula shows a 10% trigger value. The cost change can only be applied if the
change in fuel cost exceeds ten percent. The percentage is determined by the state DOTs or
by a contractor supplied affidavit.

The method of measurement of this method is ssimply a matter of multiplying the current pay
estimate value by the predetermined percent of cost. This valueis then compared to the
index values. Appendix C gives an example of this computation.

The Connecticut provision for implementation of the percent of cost method is provided in
Appendix C.

I nvoice M ethod

Just aswith the “ Percent of Cost” method, states that utilize a number of lump sum items,
the “Invoice Method” is also an alternative to the “ Indexed Material Use Per Unit” method.
There are anumber of states that utilize lump sum bidding for many structure items.

In order to establish the appropriate material used on a project, this method requires the
submission of actual purchaseinvoices for the material which can lead to contractor
manipulation of the system. In addition, proper controls would need to be implemented to
ensure the invoiced material is actually used on the indicated project.

The method of measurement for the invoice method relates directly to the invoice amounts
supplied by the contractor for the time period invoiced.

NOTE: Although two respondents indicated they use this method, further research of the
specifications show that both these states (CT and WY) actually use the “ Percentage of
Cost” method so no current examples of specifications are available for this method.
Additionally, the New Y ork price adjustment for iron and steel was considered as an
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Price Indexing in Transportation Construction Contracts (NCHRP 20-07/Task 274‘

example of an invoice method for price adjustment. Their methodology is very similar to
their fuel and liquid asphalt adjustment clauses. Thereis anindex valuethat is monitored
and only paid when the index changes by more than a specified percentage (in this case 5%)
from the bid index. Theformula used in all three specifications is the same. It appears that
theterm “invoiced” as used in the specifications connotes determining the quantity of steel
used that will beinput into the price adjustment calculation.

Bid Item Method
This method is used by creating a bid item for fuel cost for the project and the bidder enters
avalue from zero up to the maximum amount designated by the owner.

This option is currently used by the Alabama DOT on specified projects. The benefit of this
method is the low administrative costs associated with maintaining the program as well as
the flexibility of the system for the contractor to determine their participation level by
changing the price they bid on the item.

This method does require the DOT establish a maximum bid price for each project, so a
method of calculating the maximum bid amount must be developed and this amount should
vary depending on the project work mix.

NOTE: Although two respondents indicated they use this method, further research of the
specifications show that one (NV) uses the “Indexed Material Use Per Unit” and the other
(UT) uses the “ Percentage of Cost” method. The one “Other” respondent (AL) actually uses
this method.

The method of measurement for the bid item method is similar to the percent of cost
method. The percentage paid on the bid item is equal to the percent completion of the
project for the current estimate period. Appendix C gives an example of this computation.

The Alabama DOT bid item method specifications are provided in Appendix C.

Specified Total Fuel

! In this method, the state DOT will set an amount of fuel to be used on a project. A fud
allocation schedule is then created that details the estimated amount of fuel used at each
point of the construction process. The percent of fuel used to date is then applied to the total
estimated fuel needed after the completion of each increment of work. This method is not
currently used by any DOT’s. Although one respondent indicated they use this method,
further research of the specifications show that they (CO) actually use the “Indexed Material
Use Per Unit” method.

Criteriafor Sdecting the Attributes of a PAC Program

The next step in implementing a PAC program is for the agency to determine program attributes
or specifications. According to economic theory, “perfect information” is one of the conditions
required for “perfect competition.” While it is virtually impossible to predict future commodity
prices, the PAC program mimics the spot market for a commodity by adjusting prices to reflect
current conditions. From this perspective, it would be preferable to have zero trigger values, no
opt-in/opt-out clauses, or exclusions based on project duration or size. However, agencies must
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temper economic theory related to perfect competition with the realities of start-up and
administrative costs. A small trigger value, preferably 5 percent or less, can reduce the risk to
contractors associated with escalating prices. Opt-in/opt-out provisions can increase flexibility
in cases where contractors are willing to assume risk. Excluding small projects or projects with
short duration can reduce number of payments while still protecting contractors.

Recommendationsfor PAC Provisions

percent. Lower trigger values will increase the costs of
administrating the program as well as the actual program costs.
With lower trigger val ues, the likelihood of program payment
increases. However, lower trigger values also will decrease any risk
premium that may beincluded in the pricing. Conversely, higher
trigger values may reduce the effectiveness of PAC programs, as
contractors may still need to add arisk factor in pricing. It isworth
noting that the statistical model for Missouri showed that the price
adjustment clause lowered average bid prices. Missouri was the
only state tested that has a zero trigger value and the only state for
which the statistical model provided consistently positive results for
the price adjustment clause.

PAC Additional Information Recommended
Provision ValuedActions
Trigger Value Trigger values in existing programs range from zero to over 20 0% - 10% (plus or

minus)

Opt In/ Opt Out
Provisions

Opt-in clauses are available in about a third of existing programs.
These clauses may allow contractors to decide when they need to
participate. Where they have adequate storage or guaranteed prices
from suppliers they could opt-out, reducing DOT costs and risk.

Exclude

Project Duration

Shorter duration projects pose less of arisk of changing material
prices and therefore benefit less than projects longer in duration. In
most cases, material prices can belocked in for terms of 6 months or
less. The longer the project duration, the less likely the contractor
has the ability to lock in prices. In addition, the cost to administer a
PAC program will increase for shorter duration projectsin that the
start-up costs have alarger impact. The following chart shows the
likelihood of experiencing a 5% or greater variation inindex prices
by length of contract.

. ER
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(Source data: TN DOT Liquid Asphalt Index Jan 2000 to Aug 2010).

6 Months or Longer

Project Size

Although there is some correlation to project size and project
duration, theimpact of price changesis more related to duration than
size. A relatively small contract that extends over alonger period of
timeis much more at risk of price changeimpact than alarge, short
duration project. Therefore an attribute based on project size may
not be valid.

No recommendation
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Summary and Recommendations

This last section summarizes the findings in the previous sections and makes recommendations
for implementing a PAC program. The actual criteria for a specific state will vary depending on
many factors within each agency, but general recommendations can be made.

PAC Program Risk Benefit Analysis

Based on the analysis conducted as part of this study, the project team recommends the use of
Price Adjustment Clauses (PAC) programs as a general policy. Circumstances within an agency
may alter the conclusions in the table shown below. Individual agencies may wish to reassess the
benefits and risks of each of the following items based on their own unique circumstances.

Item

Comments

Weight (1-10)

Effect

Bid Prices

One of the more important
considerations in the study.
Although there is little
statistical evidence to
corroborate the link between
aPAC program and bid
prices, there is substantial
anecdotal and economic
evidence as outlined in the
study.

+9

Strongly
Positive

Number of
Bidders

In periods of large material
price fluctuations, the use of
aPAC program can have an
impact on the number of
bids; however, in normal
market conditions this impact
would be minimal.

+2

Moderately
Positive

Market
Stability

Aswith bid prices, the
market stability aspect of a
PAC programisalarge
reason for implementing a
program. Both owners and
contractors responded that
thisis alarge benefit of PAC
programs.

+8

Strongly
Positive

Bid
Retractions

Thereis little evidence to
support the concept of bids
being retracted due to not
having a PAC program.
Other than extreme examples
of material price fluctuations,

Neutral
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normal market conditions
would imply that thisisa
“non-issue.”

Supply Chain

The supply chain benefit in
many cases will have a
minimal impact on the
overall effectiveness of a
PAC program.

+2

Moderately
Positive

Direct Costs

The direct cost analysis
varies greatly based on the
movement of material prices
during the program period.
In periods of rising prices, the
direct cost of the program far
outweighs all the other costs
of the program. During
periods of falling prices this
item can have aslight to
moderate benefit.

Negative

Start-Up Codgts

Although there are coststo
start up a PAC program,
these are typically relatively
small and “one time’ costs.

Slightly
Negative

Administrative
Costs

The administrative costs of
implementing a system are
relatively low.

Slightly
Negative

Political
Barriers

Given the general acceptance
of PAC programs in many

Slightly
Negative

states, barriersto
implementing a PAC
program should be low in
most Cases.

TOTAL +10

M oder ately
Positive

M aterialsto Include

Individual agencies will need to select materials for which they will provide a price adjustment
clause along with a discussion of the underlying rationale. The recommendations assume that
there are contract provisionsto pay for stockpiled materials. If thisprovision is not available,
then some of the recommendations may change, specifically the recommendations for steel.
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M aterial

Comments

Include

Fuel

Therelative broad availability of indexes, the
widespread use by many agencies make the
implementation of a PAC program for fuel an
effectivetool. In addition, the commodity
pricing and lack of ability to lock in or
stockpile fuels adds to the need for the PAC
program.

YES

Liquid Asphalt

Aswith fuel, the commodity pricing and lack
of ability to lock in or stockpile liquid asphalt
creates a need for the PAC program. Although
many indexes are available, the development
of alocal index is important to the success of
the program.

YES

Cement

Although a commodity similar to fuel and
liquid asphalt, the pricing of cement is
historically much more stable than the others.
The ability to stockpile concrete, of which
cement isa major ingredient, doesn't exist.
There still seemsto be alarge percentage of
contacts where the price can be locked in
reducing the need for aPAC program.

NO

Steel - Structural

Even in agencies that bid structural steel in
easily tracked units of measure (e.g. pounds),
the contracting methods used by contractors
reduce the effectiveness of a PAC program for
steel. In addition the ability to stockpile
materials reduces the need for a PAC program.

NO

Stee! - Other

The many methods of measuring quantities of
steel along with the contracting methods used
by contractors reduce the effectiveness of a
PAC program for steel.

NO

Stone

The ability to create an index that would
reflect the very location driven markets for
stone make the implementation of a PAC
program difficult. In addition, the contracting
methods used by contractors and the ability to
stockpile materials make the benefit of a PAC
program minimal.

NO

Pipe

Lack of accurate indexing and the relatively
small impact of changing prices reduce the
effectiveness of a PAC program for pipe. In
addition, as with stone, the contracting
methods and the ability to stockpile materials
make the benefit of a PAC program minimal.

NO
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Price Indexing in Transportation Construction Contracts (NCHRP 20-07/Task 274)

PAC Program M ethods and Attributes

Individual agencies opting to have a PAC program will need to select the methods and attributes
of that program. These methods and attributes will determine how adjustments are calculated, the
value of the adjustment and the contracts to which they will apply.

PAC Method

Comments

Recommended

Indexed Material Use
Per Unit

This method is the most commonly
implemented system. It establishes
the indexing method, use factors and
attributes in the contract. Also, there
is little ability to manipulate the
system. This method is recommended
where possible.

YES Unit Bid
ltems

Percent of Cost

Where there exist many lump sum
items in a contract, the use of a
percent of cost method is the second
best alternative. It is not
recommended where the “Indexed
Material Use per Unit” method can
be applied.

YES/ Lump Sum
Items

Index for Fuel

Fuel, being a commodity, has alarge
market area for prices. However,
there are regional fluctuations that
can cause short term price
fluctuations in certain areas.
Developing an index linked to the
Bureau of Labor Statisticsisa
starting point, but developing a state
or regional index should be the goal
of the PAC program.

YES

Index for Liquid
Asphalt

Liquid asphalt is similar to fuel in
that it isareadily available
commodity. However the regional
variations in price are much more
pronounced than for fuel so
developing a statewide index is
needed.

YES

Trigger Value

The lower the trigger value, the more
effective the index is for gabilizing
the market as well as the increased
likelihood of reduced bid prices. The
drawbacks of a zero trigger value are
increased administrative burdens and
direct costs.

NO

Opt In/Opt Out

In periods of decreasing prices, the

NO
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likelihood of opting out of the
program is much greater than in
period of rising prices. This makes
the cost of the program higher in that
there are fewer periods where
contract dollars are returned to the
owner.

Project Duration

Based on the low percentage of
projects that have durations of six (6)
months or less where the material
prices change significantly, the
overall program and administrative
costs can be reduced by eliminating
short duration projects.

6 Months and
Longer

Project Size Limits

Although there is some correlation to
project size and project duration, the
impact of price changesis more
related to duration than size.

NO

Percent of Cost

When using the percent of cost
method, there are two methods to
calculate the percent to use within the
contract: DOT specified and
Contractor affidavit of fuel cost. The
DOT specified method requires the
internal estimate of fuel consumption
either on a statewide basis or a
contract basis, both requiring detailed
processes to calculate.

AFHDAVIT
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Appendix A: State DOT Survey Questions

Malivnal Cooparalive Highway Ressarch Program - Slsle DOT Malivral Cooperalive Highway Fesoarch Program - Slale DOT

1. General Infarmation 2. Currenmk Program
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MNational Cooperative Highway Fesearch Program - State DOT

5. Parceptians

* Pleasc selcet the [ewel of BENEFIT from Impkemcnting 5 prioe ad Just ek
clause program for each of the following categories:
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* Has your apinlon changaed as to tha NEED for price adjustmant clausas sinca
the large pricé fluctuations in 2004 (steal, cement and apshalt) and 2008
(Tuel and asphakt)?
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Appendix B: Contractor Survey Questions
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Mational Coopermtive Highway Research Program - Contractor

4. Fuel Price Adjustment Clause

National Cooperative Highway Research Program - Contractor
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the large price fluctuations in 2004 {steel, cerment and apshakt) and 2008
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Appendix C: Sample PAC Programs
The next few pages outline three different sample PAC program specifications.
EXAMPLE #1 — Fuel/Indexed M aterial Use per Unit Method

The first example is from the Tennessee DOT which utilizes the “Fuel/Indexed Material Use per
Unit” method for specified pay items and a 5% trigger value.

EXAMPLE #2 - Bid Item Method

The second example is from the Alabama DOT which utilizes the “Bid Item” method where the
DOT creates a pay item in the contract for the fuel used on the project with a maximum bid
amount. The contractor can “Opt Out” of this program by bidding the pay item at zero.

EXAMPLE #3 - Percent of Cost M ethod

The last option is from the Connecticut DOT which utilizes the “Percent of Cost” method. In
this example, the DOT specifies the percentage of the contract amount that will be used to
calculate the fuel cost (in this case 1.5%). The fuel cost isthen compared to the index value and
a5% trigger value is used.
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EXAMPLE #1 - Fuel Use per Unit M ethod

SP109A SP109A

Sheet 1 of 4 |
STATE OF TENNESSEE
{Rev. 10-01-06) March 1, 2006
(Rev, 11-03-08) |

SPECIAL PROVISION
REGARDING
EAYMENT ADJUSTMENT FORFUEL

This special provision covers the method of payment adjustment for fuel price increases or decreases. Payment
adjustments will be made in monthly increments based on the estimated fuel consumed on major items of work, the
estimated price per gallon of fuel at the time of letting, and the percentage change of the Producer Price Index for
Light fuel oils, Series ID MNumber WPUDST3, published by the US, Department of Labor, Bureau of Labor
Statistics.

The estimated price per gallon of fuel for this contract is § 1,47 |

The Nav, 2009 Price Index (Ib) for light fuel oils shall be used for this contract. Adjustments will be based on the
price index in effect for the month in which the item was installed.

Fuel consumption for payment adjustment shall be based on the following:

Gallons Unit of
tam Mumbear Dascriplion of Wark par unit maasune

203 Any Road and Drainage Excavation 0.25 Cubic Yard
203 Any Borrow Excavation (Rock) 0.36 Cubic Yard
203 Any Borrow Excavation (Other than Solid Rock) 0.25 Cubic Yard
203 Any Borrow Excavation (Rock) 0.16 Ton
203 Any Borrow Excavation (Other than Solid Rock) 0.11 Ton
203-05 Undercutting 0.25 Cubic Yard
203 Any Embankment {in-place) 0.25 Cubic Yard
303, 309, Any Aggregate Base 0.79 Ton
312
313, 501 Treated Permeable Base or Lean Concrete Base 0.10 Square Yard
307 Any Bimnminous Plant Mix Base (HM) 298 Ton
411 Any Bituminous Concrete Surface (HM) 298 Ton
501 Any Portland Cement Concrete Pavement

= 10 in. thickness 0.25 Square Yard

= 10 in. thickness 0.30 Square Yard

Mo payment adjustment for fuel shall be made on any item of work which is not listed above.

Mo payment adjustment for fuel shall be made unless the price index varies five percent or more fom the index
indicated in this Special Provision.
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SP1094 SP1094A

Sheet 2 of 4
Where the price index varies five percent or more, the payment adjustment will be made as follows:

PA = [(Ie+Ib) — 1] x Fe x Fp
Where:

PA =Payment Adjustment (may be plus or minus)

le =Index for Current Month

It =Index for Bidding

Fe =Estimated Fuel in Gallons used based on above table and work paid for during adjustment month. [¥ (Pay

quantity x Gallons per unit)y= Fe]

Fp = Fuel Price for Bidding

Payment adjustment errors on items of work which have ocourred because of quantity errors in previous
months for which the time period in which the work was performed cannot be established will be rectified on a
subsequent estinmate according to the following formula:

Fa=7% [(Fg+Pq) = Ea] - Ea
Where,

Fa = Final Adjustment (Item of work)

Fyq = Final Quantity of wotk

Pq = Total Quantity of work on previous estinates

Ea = Total amount paid on previous estimates for Fuel Adjustment for this Item of work

The Project Engineer will compute the payment adjustment for foel on work sheets similar to the ones attached
and will furnish a copy of the caleulations upon request to the prime contractor and approved subcontractors.

Upon the expiration of the allocated working time, as set forth in the original contract or as extended by
Supplemental Agreement, all payment adjustments for fuel will discontinue, except that when the current price
indexes are less than the price index for bidding, payment adjustments will continue to be made.

Payment Adjustment for fuel will be made under:
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SP1094 SP1094A

Sheet 3 of 4
Monthly Payment Adjustment for Fuel Worksheet

Project Mo, Contract No.
County
Fuel Price (Fp) Price Index Bidding (Th) Current Price Index (Ic)
Estimate Period: Work Performed Adjustment Paid
(Month/Y'r)
Ligm Linit Ouantity Fugl Factor Total Fuel
X -
X =
X -
X =
X -
X =
X =
X =
X =
X =
X =
X -
X =
X -
X =
X =

Total Fuel for Month (Fe)

PA = [(lc+Ib) - 1] % Fe x Fp
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SAMPLE SPREADSHEET TEMPLATE

Using the formulas in the above specifications, the following spreadsheet can easily be created to
calculate the actual price index for each period. Once the project template has been created, then
the only inputs to the table are the quantities of each item placed in the pay period.

Department Of Tranportation
Fuel Price Adjusment Clause

Project ID: CNJ298
Description: WILLIAMSON COUNTY
Letting Date: 7/21/2010
Pay Period: 7/1/2010 to 7/31/2010
Index (Bid Date) 2.79
Index (Current Month) 2.65
Trigger Value: 5.00%
Actual Variance: -5.02% DEDUCTION
Totals Gallons: 27,438
Price Adjustment: S (3,841.25)
Pay Iltem Description Placed Quantity Unit Gal/Unit Gallons
203-01 Unclassified Excavation 5,000 C.V. 0.25 1,250
203-02 Borrow Excavation (Solid Rock) 4,500 C.V. 0.36 1,620
303-01 Mineral Aggregate (Type A Base) 12,000 TONS 0.79 9,480
307-01.01 Bituminous Plant Mix Base 5,000 TONS 2.98 14,900
501-01 Portland Cement Concrete Pavement 750 S.Y. 0.25 188
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EXAMPLE #2 - Bid Item Method

SECTION 698
CONSTRUCTION FUEL COST

698.01 Description.
This Section shall cover the cost of construction fuel for the equipment necessary for the
perfarmance of the reguired wark except for the production of Hot Mix Asphalt (HMA).

&98.02 Bidding and Cost Adjustment.

The bidder shall enter an amount from 2ero dollars up to the maximum dollar amount shown in
the pay item description for fuel on the proposal form. The Contractor sinifies that this amount
represents a reasonable estimate of the fuel costs isolated from all other costs of completing the
required work except for the production of HMWA,

If a proposal contains an amount greater than the maximum amount shown in the pay item
description, the amount bid for Construction Fuel will be assigned a value that is the maximum
amount.

A cost adjustment will be made to the amount of compensation due for construction fuel on each
estimate. This cost adjustment will be based on the cost of the fuel at the time of bid and the cost of
fuel at the time of the estimate.

698.03 Method of Cost Adjustment.

The Department will determine and publish a menthly “Fuel Index” utilizing the average area
terminal price reparts for regular unleaded gasoline and Mo. 2 fuel of the "Platts Oilgram Price Report”
published during the week in which the first day of the month occurs.

The Base Fuel Index (Is) for the project will be the manthly fuel index published for the month in
which the bids were opened far the project.

Before the expiration of contract time partial payments will be made on monthly estimates using
the following farmula:

6-113

698.03

P= (I, /I X P,
Where, P = Mumerical partion of the lump sum bid amount, a number usually
les= than one. (Round to nearest thousandth. ) May be expressed as a percentage of
the lump sum by multiplying by 100 %.
I, = Fuel Index for Current Monthly Estimate
I = Base Fuel index
P, = Percent of project completed during current estimate period,
i.e., P. = Percentage of project complete to date minus percent
project complete at the time of previous estimate. Percentage of project
complete will not indude payment for stored materials.
{Round percentage to nearest thowsandth. Example: 21.71% = 0.217)

After the expiration of contract time (plus approved time extensions) two calculations of a
potential partial payment will be made. The first calculation will be made wing the current index and
the base index as noted in the preceding formula. The second calculation will be made using the index
during the month that contract ime jplus approved time extensions) expired and the base index. The
smallest amount of partial payment resulting from these two calculations will be made far the current
estimate period.

698.04 Basis of Payment.
(a) UNIT PRICE COVERAGE.
The amount designated for construction fuel, shall be full compensation, after all applicable
cost adjustments, far the furnishing of fuel for equipment used an the project, except for the fuel for

the production of HMA, and for all materials, equipment, tools, labor, trangportation and incidentals
necessary for its uwse.

{b) PAYMENT WILL BE MADE UNDER ITEM NO. :
698-A Construction Fuel jmax. bid limited to J = per Lump Sum
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SAMPLE SPREADSHEET TEMPLATE
Bid Item M ethod

Using the formulas in the above specifications, the following spreadsheet can easily be created to
calculate the actual price index for each period. Once the project template has been created, then
the only inputs to the table are the quantities of each item placed in the pay period.

Department Of Transportation
Fuel Price Adjustment Clause
Bid Item Method

Project ID: 20100528016
Description: MONTGOMERY COUNTY

Letting Date: 5/28/2010

Bid Item Bid Price: $14,670

Contract Amount: $2,894,043.68

Index (Bid Date): 2.79

Trigger Value: 0.00%

INPUT VALUES

Pay Period: 8/1/2010 to 9/31/2010]

Pay Period Amount: 185,000.00

Index (Current Month): 2.95

OUTPUT VALUES

Actual Variance: 5.73% ADDITION
Percent of Pay Item to Pay: 6.3924%

Fuel Price Adjustment Payment: 53.78 ADDITION
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EXAMPLE #3 - Percent of Contract M ethod

11716507

ITEM #16000024A - FUEL COST ADJUSTMENT

The Fuel Price is available on the Department of Transportation web site at:

hittpedwaww ot pow dot/ matladj

This provision covers the method of price adjustment for increases and decreases associated with
diesel fuel that is purchased and consumed in the performance of the contract work,

a) The number of gallons of diesel fuel represented in the calculation for the fuel cost
adjustment will be equal to 1.5 percent (0.015) of the dollar amount of conteact work

b} Mo other fuel types will be eligible for or used to determine fuel price adjustments for
this contract

c) Fuel cost adjustments will be made upward or downward, only when the difference
between the Fuel Base Price and Fuel Perlod Price is in excess of five percent (5%).

The Connecticut Department of Transportation will furnish the Fuel Price using the latest
published selling price, in cents per gallon for “Diesel Fuel Mo, 2, Ultra Low Sulfur™ as listed
under Pad 1, City of New Haven - Rack Average by the Oil Price Information Service (OPIS).

The Fuel Base Price: The price in cents per gallon which is posted by the Department of
Transportation and is in effect that is 28 days prior to actual bid opening date,

The Fuel Period Price: The average calculated price representing the payment estimate period
using the daily prices in cents per gallon posted by the Department of Transportation.
The dollar value representing payments for incentives or other payment adjustments such as

liquidated damages, asphalt, fuel, reinforcing stesl or cement adjustments, or sanctions will not be
comsiderad as part of the dollar amount of contract work completed for an estimate period (Q)

A fuel cost adjustment will be paid in accordance with the payment estimate schedule.
The “Factor” used in formula to determine the fuel cost adjustment is calculated as follows:

1. The Fuel Period Price is greater than the Fuel Base Price:
Factor = (Period Price / Base Price) - 1,05
If Factor is equal to or less than “07, then no cost adjustment applies.
If Factor is greater than 0, then an adjustment applies using formula below.

92-618 BITUMINOUS PRICE ADIJUSTMENT ADDENDUM NO. 1
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11716507

2. The Fuel Period Price is less than the Fuel Base Price:
Factor = (Period Price / Base Price) - 0.95
If Factor is equal to or greater than 07, then no cost adjustment applies,
If Factor is less than “07, then an adjustment applies using formula below,

Formula: Factor x 0.015(()) x Base Price= §
100
Where, ()= Dollar amount of work completed for an estimate period
* 0.015 = coefficient to convert dollar value of work () to gallons

If adjustments are made in the contract quantities, the contractor shall accept any fuel adjustment
as full compensation for increases or decreases in the price of fuel regardless of the amounts of
overrun or under run,

Mo additional compensation will be made for any additional charges, costs, expenses, etc., which the
contractor may have incurred since the time of bidding and which may be the result of any
flucmation in the base index price of diesel fiel.

Basis of Payment: The “Fuel Cost Adjustment” will be calculated wsing the formulas indicated
abowe. A payment will be made for an increase in costs. A dedvction from monies due the
conttactor will be made fora decrease in costs.

The sum of money shown on the estimate, and in the itemized proposal as “Estimated Cost™, for this
item will be considered the bid price although payment will be made as described above. The
estimated cost figure is not to be altered in any manner by the bidder. If the bidder should alter the
amount shown, the altered figure will be disreganded and the original cost figure will be used to
determine the amount of the bid for this Contract.

Pay Item Pa it
Fuel Cost Adjustment EST.
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SAMPLE SPREADSHEET TEMPLATE
Percent of Cost Method

Using the formulas in the above specifications, the following spreadsheet can easily be created to
calculate the actual price index for each period. Once the project template has been created, then
the only inputs to the table are the quantities of each item placed in the pay period.

Department Of Transportation
Fuel Price Adjustment Clause
Percent of Cost

Project ID: 126-167

Description: FAIRFIELD COUNTY

Letting Date: 5/19/2010

Percent of Cost: 1.50%

Percent of Cost: $2,439,510

Index (Bid Date): 2.79

Trigger Value: 6.00%

INPUT VALUES

Pay Period: 8/1/2010to 9/31/2010

Pay Period Amount: 100,000.00

Index (Current Month) 2.60

OUTPUT VALUES

Actual Variance: -6.81% DEDUCTION
Fuel Percentage: 1,500.00

Fuel Price Adjustment Payment: (12.15) DEDUCTION
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