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International Infrastructure Management 
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May 2023 Service Delivery Models, Dr I.D. Greenwood 2



















Performance Based Contracts
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Example of Contract Term
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PBC Implementation Chain
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Designing a PBC
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Risk Management in a PBC
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Service Levels, Performance 
Measures and Penalties

May 2023 Service Delivery Models, Dr I.D. Greenwood 37



Definition of Terms
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Routine Maintenance Performance 
Measures

• Requirement to conduct daily patrols
• Contractor will require system to store location of defects to manage the 

network

• Primarily focus on density based measures
• E.g.  Number of Potholes / 5 km

• Time based measures used only as a backstop for safety items or 
those that cannot be predicted
• E.g. 4 hours to remove debris from carriageway surface

• If you can predict failure (such as a small pothole becoming 
larger), then why should there then be a tolerance to fix it. 
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Two Types of Measures

• Response time measures
• E.g. Fix all potholes within 7 days

• Density measures
• E.g. No more than 1 pothole in any 5kms of road

• Although it seems minor, the above difference can fundamentally 
change the performance of the contractor and the associated 
effort to manage a PBC
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Response Time Measures

• Common in road authorities

• Contractors like them as they don’t have to take responsibility
• Just wait till the consultant finds a fault and then they go and repair it

• But with many different response times for different defects, you 
end up with the consultant constantly on site

• Contractor becomes reactive and does not take control of the 
network as they are meant to
• They don’t go looking for the faults, as they know they will have time to 

repair them once the consultant finds them
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Density Based Measures

• Less common in road authorities

• Is actually how road users experience defects

• Contractors have to be in compliance whenever the consultant 
does an inspection
• Consultant only needs to go on site once per month for maintenance 

inspections

• Contractor becomes proactive and takes control of the network
• They go looking for faults and repair them before the consultant finds them

• Reduces contractors costs as don’t have to respond immediately 
to a single small defect

• Far easier to enforce
• Only a single inspection required to determine compliance
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Example for Measures

Asset Class –

Defect

Measure Definition Target

Pavement -

Potholes

A Small Pothole is one that:

• Is less than 300mm in diameter, and which does not extend in 

depth to the wearing course

A Medium Pothole is one that:

• is greater than 300mm in diameter, and with a depth of at least 

50mm 

A Large Pothole is one that:

• is greater than 600mm in diameter, and with a depth of at least 

100mm. or 

• is of any size and is in such a location so as to pose a significant 

safety hazard to road users (e.g. on a curve in the wheel path). 

No Large Potholes.

No more than 1 Medium 

Pothole within any 10km of 

travel (for roads less than 

5km in length, the target 

shall apply to the whole 

road length)

No Medium pothole to 

remain for more than 1 

month.

May 2023 Service Delivery Models, Dr I.D. Greenwood 43

If current response time measure is: 
All potholes > 300mm in diameter or > 100mm in depth to be repaired in 7 days

Converts in to…



Penalties

• Best financial outcome for contractor must be to have the 
network in full compliance and be able to prove that compliance

• Next best outcome is to fail but tell the truth that they have failed

• Worst outcome is to fail performance standards and try to cover it 
up
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Penalties

• Focus the penalties on the key aspects of the network
• Can include non-key aspects in a measurement assessment but not link to 

$$$

• Penalty for having too many defects must be greater than the cost 
of fixing the defect

• If repeated failure of a measure, then increase penalty for that 
measure

• Really poor performance results in termination with associated 
loss of bonds.

• Question: Are penalties for non-performance used here?
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Impacts on Road Authority and 
Industry
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Culture

• The move to performance based contracts requires a shift in the 
culture of all parties
• Reversal of roles as contractor makes most money by doing as little as 

possible

• Industry is often more prepared for the cultural change than the 
road authority.
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Client Concerns

• Balance of work to ensure network does not deteriorate
• Type

• Location

• Residual life

• Loss of skills

• Funding
• Under pricing

• Lack of flexibility to respond to changes in available funds

May 2023 Service Delivery Models, Dr I.D. Greenwood 48



Client Concerns [continued]

• Lack of control

• Service level manipulation

• Social impact

• Maintaining a competitive market
• Information needs

• Viable market
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Contractor Concerns

• Need for broader skill sets (or engaging consultants)

• Complexity of measures

• Scope creep

• Risk Transfer
• Traffic

• Historic work quality

• Insufficient funds

• Relationships

• Lack of commitment to success by RCA
• Piecemeal outsourcing
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World Bank Study
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http://www-wds.worldbank.org/external/default/WDSContentServer/WDSP/IB/2014/05/01/000442464_20140501134735/Rendered/PDF/878270NWP0TP4200Box377314B00PUBLIC0.pdf


http://dev.irf.global/extending-the-functional-life-of-road-assets-
with-performance-based-contracts/

European Bank for Reconstruction and 
Development
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Summary
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RAM versus Contract Model

• Good Asset Management should be the primary goal of any 
contract model

• Lots of contract model types available to deliver works

• Performance based contracts that focus on outcomes tend to 
better align with RAM delivery

• But you can deliver good RAM with any contract model.
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Advantages of PBCs

• Potential reduction in costs

• Improved or more consistent level of service (could cost more)

• The transfer of risk to the contractor thereby providing surety of 
costs to the agency 

• Securing of an appropriate level of multi-year financing

• More innovation as a result of the PBC contractor having a 
financial incentive 

• Enhanced asset management on the part of both the PBC 
contractor and for the road agency

• Consciously focusing resource on the long term needs of the 
asset.
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Disadvantages of PBCs

• A more costly procurement process for the bidders

• The complexity of the bids also increases the evaluation time and 
skills required by the road agency

• Potentially a longer procurement process

• The increased cost of having good data 

• A potential reduction in competition

• A potential loss of agency control and flexibility.
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To Implement a PBC Well Requires

• Knowledge of assets

• Defined LOS and Performance Measures

• Knowledge and allocation of risks

• Clear auditing guidelines

• Consequence of non-conformance related to the impact on the 
owner (not just the cost on the contractor)

• Cost of delivering the service

….Which has a lot of an AM sound to it!
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Key Points on PBC

• PBCs can drive the paradigm shift in all parties necessary to 
deliver good Asset Management outcomes

• Careful management of the full PBC implementation chain is 
necessary

• PBCs are not a panacea, but are a valuable instrument in a road 
agency’s contracting toolkit

• There are advantages and disadvantages and PBC is not the 
solution for every scenario.

• Partnership and Trust are key to success!
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Questions

Dr Ian Greenwood

Greenwood Associates Infrastructure Consultants

ian@gaic.nz
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