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1. Infrastructure costs are substantial
• U.S. Government spent $250B on highways in 2019 (Highway Statistics 2019)

• $202B on state and local highways and roads (Census 2019)

• Spending per mile has increased over time (Brooks & Liscow 2020)

2. Spending varies considerably across states
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Let’s look at the cost of road resurfacing across states

• Cost: Subset of Capital Outlay + Maintenance on Roads
• Relocation, reconstruction, major widening, minor widening, restoration,

rehabilitation, resurfacing
• Inclusive (absent new roads), due to potential differences in state reporting
• Similar exercise to Mehrotra, Turner and Uribe (2021)

• Usage: Vehicle Miles Traveled
• Also possible to use total lane-miles

• Quality: Roughness
• International Roughness Index (IRI)
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Striking amount of variation in cost per mile
• Mean of $23.5, SD of $9.6 per 1,000 vehicle miles
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The procurement process is one potential cost driver

• Public procurement accounts for 25% of all government expenditures in the U.S.
• Every road building and resurfacing project in US involves the procurement process

of federal, state, or local government

• The design and implementation of procurement auctions and contracts has
implications for total cost of a project
• Providing more project info to bidders ↓ costs by 5% (De Silva et al. 2008, OK DOT)
• Providing more competitor info to bidders can facilitate collusion, increasing costs

(Barrus & Scott 2020, KY DOT)
• Incomplete contracts create costly renegotiation process (Bajari et al. 2014, Caltrans)
• Incentives for on-time delivery ↑ welfare by 22% (Lewis & Bajari 2011, MN DOT)

• No comprehensive data set on highway procurement practices across states
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How do procurement practices affect infrastructure costs?

This project:
• Conduct a 50-state survey of state DOT procurement practices

• Based on World Bank’s Doing Business Survey
• Survey 3 groups: Procurement officers, Road engineers/Contractors, Lawyers
• Focus where: states have discretion over practice, and potential cost drivers

• Correlate specific procurement laws and practices with cross-state data on costs
• Identify changes in laws over time → Causal estimates

• (once we have a sense of the main cost drivers)
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Today

Developing the survey [current draft on the conference website!]

• Our approach to adopting the Doing Business survey

• Relevant case study for US context

Overview of DOT procurement process

• Links to potential cost drivers at each stage of procurement process
• Go into detail on a few key procurement steps

• Scheduling, Prequalification, Bid screening, Renegotiation, Regulations

Next Steps

• Distribution of survey

• Eager for feedback!
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Developing the survey

The World Bank “Doing Business” Survey (Bosio et al. 2020)

• Survey of procurement officers, road builders, and lawyers in 187 countries

• 74 questions on rules and practices that would dictate the procurement process of
an example road resurfacing project (“case study”)

Adapt to U.S. Context
• Federal code constrains state procurement process when receiving federal aid

• $ from Highway Trust Fund; Federal share of most projects ∼ 80%
• Read code (Title 23) to determine where states have discretion

• Collect data on DOT projects across states
• What is the modal DOT project for case study?

• Shorten survey, link to specific hypotheses about costs
• 31 questions, some subset asked to each type of participant

Incorporate feedback from contractors, procurement lawyers, etc.
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Case Study

The modal resurfacing project done by state DOTs

• 5 mile resurfacing of 2-lane highway

• Starts in outskirts of medium-sized city; extends into rural area

• Estimated contract value: $1-5 million

Why resurfacing?
• Road building projects are more complicated, more discretion in procurement

process (design-build contracts, consider quality as well as cost)
• All states use unit bidding for resurfacing projects

• However, many states are not building new roads
• Rehabilitation of roads [2004-2014]: 47 → 72 % of total capital outlays
• Road expansion and new routes: 53 → 28% in same period

(Federal Highway Administration 2019)
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State DOT procurement and cost drivers

1. DOT decides which projects to complete and engineer estimates costs
• Hire a consultant or have engineer in-house
• Decide schedule/timing of projects

2. DOT announces the project and collects bids
• Decides how much information to provide to bidders
• Where to post the project? Advertising, outreach to increase bidder pool?
• What is the bidder prequalification process?

3. DOT evaluates the bids and the contract is awarded
• Decides whether any bids are “unrealistically low”

4. Contractor executes the project
• What happens with cost overruns? Renegotiation process?
• What are the reasons for delays?
• Regulation and permit process
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Step 1: DOT decides which projects to complete
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Potential Cost Driver: Capacity Constraints

Hypothesis:
• The scheduling and timing of highway procurement opportunities can drive costs

• Contractors may be capacity constrained, costs increase for additional projects
(Jofre-Bonet & Pesendorfer 2003)

• Competitors may bid less aggressively if rivals are constrained (Balat 2012)

Survey Questions:

DOT Are there limits on how many projects the agency can let in a given time period?

Firm How often do you bid on a new project when you have ongoing projects with the
DOT?
• When you bid on a new project and you have ongoing projects with the DOT, does

your bidding strategy change?
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Step 2: DOT announces the project

And provides information on quantity
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Potential Cost Driver: Prequalification

Hypothesis:
• If the prequalification process is too complicated or arduous, competition could be

artificially reduced
• Bidders may be disqualified for small technical errors (Best et al. 2019)
• Contractors may have to submit bid bonds and state may audit bid bond capacity

Survey Questions:

All After the bid advertisement, can the agency require bidders to participate in a
prequalification process specific to that contract before being able to submit their
economic offer?

All How often are bidders disqualified at the prequalification stage?

All What are some common reasons for disqualification in the prequalification stage?
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Step 3: DOT evaluates the bids and the contract is awarded
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Potential Cost Driver: Bid Screening

Hypothesis:
• Unrealistically low bids can lead to higher costs ex-post

• Bidder may lack competence or be strategically manipulating bids
• Procuring agency needs to be able to identify unrealistically low bids

(Bolontyy & Vasserman 2020; NASEM 2006)

Survey Questions:

DOT Does the legal framework establish criteria to identify unrealistically low (or
mathematically unbalanced) bids?
• In practice, how often are bids declared mathematically unbalanced?
• If a bid is mathematically unbalanced, how often is it rejected?
• If a bid is declared materially unbalanced, how often is it rejected?

Firm After looking at the engineer’s estimate (EE) of unit costs, which of the following
most accurately describes how you would make your unit bids?
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Step 4: Contractor executes the project
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Potential Cost Driver: Renegotiation (“change orders”)

Hypothesis:
• Incomplete contracts can create a costly renegotiation process

• Bidders might take advantage in the bidding stage (Ryan 2020; Bajari et al. 2014)

Survey Questions:

All How often would a contract like the one described in [case study] have a change
order?

All Is there a percentage of price increase below which the procuring entity is not
required to provide a reason for a change?

All In practice, are the results of change orders made publicly available?
• How many days would pass on average from the moment one of the parties

requests/initiates a change order until a new contract amendment is signed?

DOT How often do bidders submit unrealistically low bids to win the contract,
confident of having a possibility to renegotiate at a later stage?
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Potential Cost Driver: Regulations and Permits

Hypothesis:
• Environmental regulations and permitting can increase costs

• Evidence from federal-aid highway construction (Smith et al. 1999)
• Construction firms aware of regulations may bid higher (Tarrer et al. 1995)

Survey Questions:

All In practice, how many days would pass on average between public notice of award
and contract signing?
• Does the contractor need to obtain work permits or other administrative

authorizations between public notice of award and contract signing? Please include
environmental permits, occupancy permits, activity permits, etc. as applicable.

• If “Yes”, how many days out of the total time you indicated are devoted to obtaining
such permits/authorizations?
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Next Steps: Distributing the survey

Need to reach both procurement officials and contractors

• And, importantly, get them to engage with the survey

Strategy: Partner with trade associations to distribute the survey

• Have membership that we want to reach

• Members accustomed to receiving emails, surveys from the association

• Contractors: ARTBA; Procurement Officials: NASPO, AASHTO

Open to other leads!
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Draft survey on conference site,
feedback welcome!



DOT provides estimate of quantity for each item needed
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And potentially, DOT provides information on other bidders Back
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