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Performance-Based-Contracting 

(PBC)

Paradigm

• Site Parameters: Effects on Performance;

• Legislation and Standardization: Safety,

Buildings, Construction, and Maintenance 

Standards;

• Performance Definition.
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PBC - Rationale

• Promoting Contractor Innovation;

• Improving Budget Certainty on both parties 

of the contract;

• Reduction of Contract Management

Overheads.



5

Objectives of the Study

• Develop Performance-Based-Methodology 

for maintenance of public facilities;

• Implement the method and examine its 

validity

• Examine the research hypotheses;

• Compare the method with conventional 

Unit-Price prescribed contract.
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Contribution of the Study

• Insights into the Key Factors of PBC-PBM;

• Maintenance Performance Model;

• Performance Specifications for Maintenance: 

Maintenance Policy Setting;

• Performance requirements: Given 

Performance and Target Performance;

• Critical Systems in public facilities: Power 

supply, HVAC, Fire Extinguishing, and 

Information and Communications
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Literature Background

• Damnjanovic, I. and Zhang, Z. (2008) –Risk in PBM: 

(1) Preventive Maintenance and Rehabilitation 

Strategies; (2) Reliability Based Performance Model; 

and (3) Pricing Model.

• Lisnianski et al. 2008 : Price-Wise approximation of 

Maintenance Policy for ageing systems: Breakdown 

MP.

• Straub, 2007: PBC in maintenance in the 

Netherlands: (1) Budget Certainty and Costs Savings, 

(2) Improving Maintenance Quality, (3) Simplifying 

Contract Management, (4) Promoting Innovation.
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Literature Background (Cont.)

• Straub and Van Mossel, 2007: Adopted Technical and 

Qualitative requirements for the selection of the 

winning bid.

• Augenbroe and Park (2005): Performance-Based 

KPIs for maintenance.
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Maintenance Standards

Israel
• Israel Standard 1525 parts 1, 2, and 3:

- Part 1 (1999): Building Maintenance Management: 

Elements and Finish; 

- Part 2 (2002): “Building Maintenance: Residential 

Buildings and their Nearby Surroundings –Service 

Systems”

- Part 3 (in final preparations): “Non Residential 

Buildings and their Nearby Surroundings –Service 

Systems”

Guidelines:  Preventive Maintenance of the Electro-

Mechanical systems, Inspection of the structure, 

finishing, and exterior envelope of the building.

No indication of performance levels of the building
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Maintenance Standards - U.K.
• British Standard 3811 (1984) Glossary of 

Maintenance Terms in Tero technology

• British Standard 7543 (1994) Guide to Durability of 

Buildings and Building Elements, Components and 

Products

• British Standard 8210 (1982) British Standard Guide 

to Maintenance Management 

British Standards Guidelines: Life Cycle planning of 

building components, Selection of maintenance 

policy: Breakdown, Preventive Maintenance or 

Condition Based Maintenance.

Maintenance Policy Setting: LCC, Maintenance 

requirement, and Implications of failures to health 

and safety
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Maintenance Standard – U.S.

• ASTM –E1670: Classification of 9 Building 

Maintenance Performance Levels –PBM;

Three elements of maintenance policy: Manpower

Allocation, Spare Parts and Materials stock, 

Outsourcing Policy. 
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Methodology

• Two-Year Study
1. Reference Year –Prescribed Maintenance (Unit-Price);

2. Performance-Based-Contract: Costs=70%, Quality=30%;

3. Monitoring of Performance and Costs.

• Performance Model: 6 KPIs
4. Building Performance Indicator (BPI), Age Coefficient 

ACy,  Occupancy Coefficient - OCy, Normalized Annual 

Maintenance Expenditure (NAMEy), Maintenance 

Efficiency Indicator (MEIy).

• Contracting Method
6. Core Building Systems: Power Supply, HVAC, Fire 

Extinguishing, Information and Communication

Technologies ICT.

7. Performance Management Model –Performance 

Management, Transferring the facility between 

contractors

8. Lump Sum Contract.
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• Procurement Method
9. Given and Target Performance

10. Bid on Quality-Consultancy-Price (15%-15%-70%)

Methodology (Contd)
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Building Performance Indicator (BPI)

Rationale –Evaluate the performance of a facility 

according to condition survey of its systems
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Where:

Pn- Performance of a clinic 

system        in the condition survey 

 

Wn- Weight of system   
Interpretation:1

80 <BPI–Building at good or high service level

70 < BPI ¢80–Building at marginal condition

60 ¢BPI < 70–Building at deteriorating condition

BPI < 60–Building at poor condition

1 - Each Building system or component at Pn<70 requires preventive

maintenance
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BPI –Public Facilities

systems composition

Building System )n(WBPI

Structure 17.0

Exterior Envelope 14.0

Interior Finishing 24.0

Electrical Systems 13.0

Water and Waste water 7.0

HVAC 17.0

Fire Protection 1.0

Communications 1.0

Peripheral infrastructure 1.0

Elevators 5.0

BPI 100.00
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Public facility Occupancy adjusting coefficient

(OCy)
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Age Coefficient for Public facilities

(Designed Life Cycle of 50 years)
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NAME- Normalized Annual 

Maintenance Expenditure

The annual maintenance expenditure neutralized 

from the effects of Age and Occupancy.

AMEy – Annual Maintenance Expenditure

ACy – Age Coefficient

OCy – Occupancy Coefficient
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MEI- Maintenance Efficiency 

Indicator

Expresses the efficiency with which maintenance 

resources are utilized

NAME y– Normalized Annual Maintenance Expenditure for year y

BPI – Building Performance Indicator

ip – Building Prices index
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MEI- Maintenance Efficiency 

Indicator

MEI =

1,180 * 2.50%

1.00
*

1

100
*

1

1

= 0.30

Reinstatement value AME in % of reinstatement value

ACy Building 

performance

OC

Implementation: 

MEI < 0.24–High efficiency and/or low level of maintenance resources

0.24 ¢MEI ¢0.36 –Fair efficiency of maintenance activities

MEI ²0.36 –Low efficiency of usage of the maintenance  resources
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Findings : PHASE I –BENCHMARKING

Public facilities 

MEINAME [$/sq.m.]BPIKPI

200820072008200720082007
Year

Facility

0.320.3325.5224.7479.474.1Tel Aviv

0.240.4419.0932.998075.6Kfar Saba

0.240.2019.6914.1982.172.5Netanya

0.330.2527.7619.328378.1Ramla

0.360.4626.7928.9473.862.8Rehovot

0.460.8437.0965.9180.378.5Ramat Gan

0.330.4226.031.079.873.6Mean
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Findings : PHASE I –BENCHMARKING
Building Performance indicator vs. Normalized Annual 

Maintenance Expenditure under Prescribed 

Specification 
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Findings : PHASE II –PBM

Building Performance indicator vs. Normalized 

Annual Maintenance Expenditure 
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CONCLUDING REMARKS

• PBC and PBM attain a potential for Innovation, 

Better Performance and Cost Savings

• PBC method was established based maintenance 

KPIs

• Performance Specification: Target Performance, 

PM of Critical Systems, Performance-Based-

Maintenance of Non-Critical systems. 

• Procurement Method –Lump Sum, based on 

Quality –Consultancy Qualifications –Price

• Israel Maintenance Standardization: revision is 

expected.
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Maintenance Performance Model

Performance-Based-Specification:
Maintenance Policy Setting

Procurement Model:
- Contractor prequalification
- Contracting model
- Inspection model

Assimilation of the PBC principles:
Contractors and the owning organization
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