
Designing Performance-Based Contracts 
for Pavement Construction and 
Maintenance
What Was the Need?
Most highway pavement construction work is performed 
by contractors. To ensure that these contractors produce 
high-quality pavements with long service lives, MnDOT 
contracts include performance-based specifications: Con-
structed pavements are tested to determine performance 
and life-cycle cost predictions, which are then compared 
to those called for in the pavement design. Bonuses are 
paid or penalties are assessed, depending on whether 
pavement quality exceeds or falls short of design expecta-
tions, respectively. 

These contracts typically do not include long-term agree-
ments for pavement maintenance. MnDOT either performs 
this maintenance or creates new agreements with contractors. Other transportation 
agencies and industries suggest that it may be beneficial to enter into longer term 
contracts that include such maintenance. Called performance-based contracts, or PBCs, 
these agreements give contractors leeway in how a pavement is designed but hold them 
accountable for its actual performance over the pavement’s entire service life. Instead 
of being paid in full upon completion of construction, contractors receive a series of 
payments that are modified with bonuses or penalties based on how well pavements 
meet desired performance targets over time. These payments are designed to encourage 
contractors to perform preventive maintenance during the life of the structure, which 
improves operational performance and prolongs pavement life. 

Despite their potential, PBCs are not widely used by state transportation agencies, and 
their implementation requires complex calculations to estimate the expected perfor-
mance of pavements and determine the timing and amounts of bonuses or penalties. 
Research was needed to establish guidelines for designing these contracts. 

What Was Our Goal?
The objective of this project was to develop a method for designing PBCs for highway 
construction projects by estimating pavement life-cycle costs and determining the 
amount and timing of incentives and disincentives to influence contractor behavior.

What Did We Do?
Researchers began by investigating different kinds of procurement contracts and their 
use in a variety of industries, including health care, defense and transportation. Then 
they developed a method for predicting certain kinds of pavement distress, such as rut-
ting and cracking, to determine a pavement’s expected service life and life-cycle costs. 
The method uses computer simulations allowing a variety of inputs, including pavement 
design specifications and such factors as expected weather and traffic. In developing 
this method researchers used closed form solutions—mathematical equations that take 
less computational time to arrive at predictions than those used in the Mechanistic-Em-
pirical Pavement Design Guide, the typical method for predicting distress in pavements.

Finally, researchers developed a framework for implementing PBCs by determining the 
structure of penalties and bonuses to contractors that will provide the optimum control 
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of their maintenance policies so that these match agency goals. They also identified PBC 
implementation issues. 

What Did We Learn?
Results suggest that using PBCs would encourage contractors to implement the best 
construction methods and perform timely preventive maintenance activity, significantly 
improving the quality and long-term performance of their products. However, the imple-
mentation of these contracts is challenging, requiring more contract parameters and 
implementation effort than traditional contracts. The project report includes an inven-
tory of performance metrics that agencies can use to evaluate contractor performance 
and a set of actions that contractors can use to control the quality of the final product 
and increase its usable life. To produce stronger pavements, contractors can control mix 
design, reduce variability in construction practices and control the timing and extent of 
preventive maintenance activities. 

Researchers developed a mathematical model for selecting incentives that would elicit 
the desired responses from contractors without being too costly. Incentives would be 
smaller and disincentives larger near the beginning of a pavement life cycle, when good 
performance was expected. Incentives for good performance would grow as the pave-
ment aged, when poorer performance such as cracking was expected. Researchers ar-
gued that if a competitive bidding mechanism were used to award contracts and optimal 
incentives were selected, agencies would pay only for improved quality and contractors 
would not earn unreasonable excess profits. 

What’s Next?
MnDOT will continue to evaluate the possibility of using PBCs and other innovative con-
tracting methods, but further research is required before implementation. Researchers 
recommend conducting a field evaluation of the effect of PBCs and maintenance activi-
ties on the performance lives of pavements. One possibility for implementing further 
research is a new pooled fund study involving MnROAD partners.
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PBCs require determining the frequency and magnitude of payments to contractors. By basing 
incentives on how well actual performance meets criteria specified in the contract, these con-
tracts reduce errors associated with predicting the as-built performance of structures. 

“Performance-based 
contracts would shift the 
risk to contractors, giving 
them a little more 
flexibility on design but 
holding them responsible 
for the final product.”

—Rick Kjonaas,
State Aid Engineer, 
MnDOT

“One advantage of PBCs is 
that they allow agencies 
to price out the true cost 
of pavements—including 
maintenance—upfront. 
It’s more efficient for 
contractors to take 
responsibility for 
maintenance for the life 
of the contract without 
going through another bid 
process once maintenance 
is required.” 

—Diwakar Gupta,
Professor, University of 
Minnesota Department 
of Industrial and Systems 
Engineering
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