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 ABSTRACT 
 

A ten year study of construction performance has resulted in a conclusion that construction 

industry performance problems are being caused by the client’s delivery process.  The 

hypothesis of the research is that the client has created a price-based environment which 

forces a technical solution to construction issues.  Modeling has been created which 

deductively shows that the problem is being caused by the client’s selection of contractors 

rather than the type of delivery process (design-bid-build, design-build, or CM@Risk).  A 

solution is proposed in the paper which uses the concepts of outsourcing, quality control 

(rather than management and inspection), continuous improvement with minimal client 

control, and a process based upon leadership rather than management principles.  One of the 

major design requirements for the process is that the client must receive best value (best 

performance at the lowest possible cost) and the contractor must maximize their profit.  The 

deductive design is supported by test results over the past ten years.   

 

Keywords: outsourcing construction, quality control, leadership, best value, performance 

based procurement 

 

INTRODUCTION 
 

It has been well documented that the construction industry has performance issues in both 

Europe and the United States (not on time, not on budget, and not meeting the client’s 

expectations) (Herbsman & Ellis 1992, OFPP 1998, Rosenbaum, Rubin, and Powers 2002, 

Post 1998, CIB 2000, Egan 1998).  There have been various efforts in the construction 

industry to improve the performance including continuous improvement, partnering, lean 

construction, and implementing different delivery systems.  However, none of the efforts has 

resulted in a major increase of performance (on-time, on-budget, and meeting quality 

expectations.)    
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HYPOTHESIS 
 

This paper hypothesizes that the poor level of performance in construction is being driven by 

the client’s price-based environment.  This paper will use the following concepts to validate 

the hypothesis: 

1. Industry structure chart showing that the client minimizes risk in the low bid 

environment (not the contractor(s)). 

2. Price-based award showing that contractors are directed to maximize the client’s risk. 

3. Industry structure chart showing that quality control and management and inspection 

are polar characteristics. 

4. By using a price-based environment, the client motivates contractors to send their 

most inexperienced personnel.   

5. The performance based environment uses contractor components (site superintendent, 

project manager, and mechanical, electrical, and waterproofing contractors) who 

minimize the risk of construction before construction. 

6. The efficient performance based environment allows the client to turn over control of 

the project to a high performance contractor. 

7. Minimizes the technical decision making of clients’ representatives. 

8. The statistical results of users of both the low bid environment and the performance 

based environment to show that the use of a performance based environment 

minimizes the need of client’s decision making and risk.  

9. The results of construction in a performance based environment.   

 

1. CLIENT MINIMIZES THE RISK IN THE LOW-BID ENVIRONMENT   
 

Over the past ten years, a research project has studied construction performance from a 

perspective of risk minimization.    The construction industry structure model (Figure 1) 

identifies the relationship between the negotiated bid, partnering or limited competition high 

performance environment, the best value environment which competes both performance and 

price, and the price-based environment where the best value is the lowest bid using 

competition and performance (vertical axis.)   

 

Deductively, in Quadrants II and III, the high performance contractors are hired for their 

expertise.  By definition, a high performance contractor practices quality control, and 

therefore minimizes the risk of non-performance.  Contrarily, in the low-bid environment, the 

client hires project managers, construction managers, and inspectors to minimize the risk of 

nonperformance through management and inspection.  The client’s representatives are 

responsible to minimize the risk of nonperformance.  The contractor bids, based upon the 

lowest price, allow the client’s representative to minimize the risk of nonperformance 

through management and inspection.  These functions are identified as inefficient and result 

in poor performance (Deming 1982, Luffy 2004.)  
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2. HIGH PERFORMANCE CONTRACTORS ARE DIRECTED TO INCREASE THE 

RISK OF NONPERFORMANCE 
 

In the price-based environment, which is the largest environment in construction delivery, the 

high performance contractor is directed to lower their price to become more cost competitive 

in order to receive the project award (Figure 2).  If all competitors were equal and high 

performing, this would not lead to a measurable decrease in performance; however, to 

compete with lower performing contractors who barely meet minimum standards, and who 

by definition bring higher risk (Figure 2), the high performance contractor must sacrifice 

quality and high performance for lower quality and lower performance.  Contractors are 

asked to meet minimum standards, which most products can meet (the definition of minimum 

is the lowest.)  In doing so they are directed to increase the risk, instead of minimizing the 

risk of non-performance.  If they are being directed to increase the risk, and the client’s 

representative is minimizing the increased risk through management and inspection, the 

objective of the contractor becomes solely to maximize their profit.  In essence, they are to 

bid the client’s requirement as directed, regardless of the correctness of the directions.  They 

will receive no credit toward the award for proposing a higher level of performance.      

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2. Minimum Standards and Risk 

 
Figure 1: The Construction Industry Structure (CIS) model 
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3. MANAGEMENT/INSPECTION VERSUS QUALITY CONTROL 
 

One of Deming’s most perceptive tenants is that if there is management and control, there is 

minimal quality control (Deming 1982).  Once quality control is implemented, there is 

minimal need for management, inspection, and control.  The study of lean manufacturing and 

optimization of the manufacturing floor resulted in understanding that if inventories were 

removed, the participants in the manufacturing process were placed at risk (Figure 3.)  If a 

supplier did not deliver Just-In-Time (JIT), the line of subparts could shut down.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3. JIT with No Inventory Manufacturing 

 

The supervisor of a line manufacturing subparts is at risk if there is no inventory of subparts 

to be used when the subline shuts down.  The supervisor must now be able to identify the 

risks of shutting down, be able to prioritize the list, and know how the risks will be 

minimized before the line shuts down.  These are the functions of quality control.  When the 

inventory is removed, the supervisor is now at risk.  If the subline shuts down, the entire 

manufacturing floor is shutdown.  Therefore, the supervisor must know perform quality 

control.  This holds true in construction; if a contractor is put at risk for performance, they 

will be forced to perform quality control. 

 

4. CONSTRUCTION IS A SUPPLY AND DEMAND ISSUE 
 

There are three types of clients, the outsourcing performance based client, the partnering 

client who shares the risk with the contractor, and the price-based client who directs the 

contractor on what to do, when to do it, and how to do it, awards to the low bidder, and then 

manages and inspects the contractor (Figure 4).  The difference in how they deliver can be 

quantified in risk minimization.  The outsourcing owner, moves the risk to the contractor, the 

partnering owner shares the risk, and the price-based owner manages, controls, and inspects 

the contractor, retaining the risk.  A contractor with three teams servicing three owners, 
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would send the high performance team to the outsourcing owner to minimize the risk, the 

medium trained personnel to the partnering owner to share the risk, and the inexperienced 

personnel to the price-based owner due to the lack of risk and the low price award.   

 

 

 

 

 

 

 

 

 

 

 

Figure 4. Contractor Assignment of Personnel 

 

Construction is a demand and supply issue.  If more owners are price-based, the industry will 

have a greater group of inexperienced personnel.  If more owners outsource construction, the 

industry will be forced to have a higher percentage of highly trained personnel.  Currently 

this model is validated by the following: 

1. The largest group of owners and construction personnel are price-based owners and 

inexperienced personnel.   

2. The smallest group of owners are outsourcing owners who award projects using an 

information based (nonsubjective) procurement system which increases competition 

and forces high performance. 

3. The biggest requirement in today’s construction industry is project management for 

the client.   

 

5. MINIMIZATION OF RISK BEFORE CONSTRUCTION 
 

An event is defined as any activity that takes time (Figure 5.)  It has initial and final 

conditions.  The conditions change throughout the event.  If the initial conditions are exactly 

like the final conditions, the event duration is zero.  The more information that is known 

about the initial conditions, the more understandable is the event, the simpler it becomes, and 

the easier it is to accurately predict the event outcome.  The less information that is known 

about the initial conditions, the more complex the event becomes.   

 

 

 

 

 

 

Figure 5. Illustration of an Event 
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Risk of nonperformance in the event of construction is minimized by maximizing the study 

and analysis of performance information before the award.  Risk is maximized by attempted 

management and control of the construction event.  Management is a sign of inefficiency 

(Deming 1982.)  Management is an attempt to maintain the status quo (Maxwell 1998) and 

the opposite of management is leadership (Maxwell 1998).  Leadership influences parties to 

change and leaders identify the best person for the best job due to the ability to differentiate 

between people and functions, matching the best people for a project.  Performance based 

procurement differs from price-based procurement in its identification of the alternative that 

possesses the following characteristics: 

1. Contains critical elements (GC, subs, services) that have performed (high 

performance) on past construction projects. 

2. Is the best at looking at the future event and identifying, prioritizing, and knowing 

how to minimize the risks (predicting). 

3. Minimizes all identifiable risks before being awarded the project.   

 

Conversely, under the low price award, no differentiating information is used before the 

award of construction (besides price).  Once the award is made, the client’s representative 

manages and inspects the contractor.  Risk of nonperformance is increased simply because 

the contractor who is awarded the contract has not had the opportunity to assemble the best 

team of critical elements and has not given the elements a chance to plan the project before 

award.  Due to the low bid award, the contractor is also motivated to have inexperienced, low 

cost personnel, which further reinforces the need for the client to have construction 

managers.  Construction and project managers are one of the largest requirements of the 

construction industry.   

 

6. TURN OVER CONTROL TO THE HIGH PERFORMANCE CONTRACTOR 
 

A true performance based environment is based on performance information.  Performance 

information includes past performance information and the information that measures a 

contractor’s capability to predict the future outcome.  A performance based contractor who 

wins the award, has high past performance, critical elements that have great experience in 

minimizing the risk of the competed project, and has been given the opportunity to minimize 

the risk of the project before accepting the award.   

 

In the performance based environment, the contractor’s key elements are performance 

barcoded before and after the construction.  All key elements receive the same performance 

barcode after construction for the completed project.  The project performance rating 

becomes 50% of their future performance rating.  The performance rating of individual 

critical elements, and the rating of all critical elements are the same after project completion; 

results in critical elements becoming entrepreneurs who are motivated to perform.  It also this 

results in critical elements minimizing the chance of low performing elements (personnel, 

contractors, subs, vendors, etc.) being on the team before construction is awarded (or 

commences).  This results in a group of high performance elements who have minimized the 

risk before construction.  This fits the deductive description of performers who minimize risk 
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before construction, do the construction once, and who are rarely surprised.  In this 

environment, it is inefficient not to turn over control to the high performance construction 

team.  By definition, to manage and control is inefficient, will not result in quality control, 

and requires elements who feel comfortable with being managed and controlled. 

 

7. MINIMIZE THE TECHNICAL DECISION MAKING OF THE CLIENTôS 

REPRESENTATIVES 
 

Figure 1 shows that the client practices management, inspection and control in the low price 

environment.  It also shows that the contractor minimizes the risk in the performance based 

environment.  The requirement for the client’s representative in the price-based environment 

is technical (specifications, management, inspection, control and decision making on the 

acceptability of the project based on the technical requirements).  The requirement in the 

performance based environment is to select the best performer based on the contractor’s 

ability to identify, prioritize, and minimize risk.   

   

The authors hypothesize if the clients of construction changed to an outsourcing delivery 

approach, they would change from a management/inspection/control approach to a leadership 

approach of selecting the best contractor and allowing them to minimize the risk.  In doing 

this the client would have to do the following: 

1. Identify the contractor and their key components.  This includes: 

a. Identification of past performance.  Past performance includes frequency of 

on time completion, minimal change orders, and high customer satisfaction of 

critical project performance elements (general contractor, site superintendent, 

project manager, and mechanical, electrical, waterproofing and other critical 

subcontractors). 

b. Project specific capability.  This is defined as the capability to identify, 

prioritize, and minimize the risk of the project in the non-technical terms of 

cost, time, and quality expectation. 

2. Base competition on performance (past performance and ability to minimize risk) and 

price and select a contractor based upon this criteria. 

3. Require the best value contractor to minimize the risks identified by all competitors. 

4. Force the contractor to manage the project in terms of risk.  The client must require 

the contractor to pass all risk information (affecting cost, time, and quality inspection) 

to the client’s representative. 

5. Measure the contractor’s performance after completion of the project.  All contractors 

of the general contractor’s team must receive the same performance rating.  This 

rating should become up to 50% of the all the contractors’ future performance ratings. 

 

8. A PERFORMANCE BASED ENVIRONMENT MINIMIZES THE NEED FOR 

CLIENT DECISION MAKING AND RISK 
 

When a client makes a decision in a construction environment, the risks in the outcome of 

that decision will lie with the client.  In a performance based delivery system, the contractor 

is “specified” to deliver a project at a given level of performance; how that level of 
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performance is achieved is contained within the contractor’s decision making.  When the 

contractor makes the decisions for attaining the desired level of performance the risks of 

those decisions are transferred away from the client and taken by the high performing 

contractor.  As was shown and discussed in Figure 5, the greater amount of information 

available at the beginning of an event, the simpler the event becomes and the risks in the 

event are reduced.  Minimizing risks through the minimization of decision making is a core 

attribute of a performance based delivery system and is achieved in the contractor selection 

process.  A high performing contractor that identifies and manages risks before construction 

commences will not be forced to make decisions during construction; the contractor will 

instead simply follow the established schedule where all the risks have been identified, 

managed, and absorbed.   

 

To test the veracity of the theory that the minimization of decisions during construction 

indeed increases the ability to minimize risk, 30 project owners who had used both a 

performance based procurement system and a tradition low-bid procurement system were 

surveyed.  Two questions were asked concerning both the low-bid and performance based 

systems; the response was a scale between 1 and 10 for each type: 

1. The process (either low-bid or performance based) minimizes risk in terms of on-time 

delivery, no change orders, and meeting expectations. (10 means strongly agree with 

the statement and 1 means strongly disagree). 

2. The process minimizes the amount of decisions an owner must make. (10 means 

strongly agree with the statement and 1 means strongly disagree). 

 

Thirty responses were gathered and a scatter plot of the responses is given in Figure 6.  The 

plot shows a strong positive correlation of 0.850 and provides support for the theory that the 

ability of a procurement system to minimize risk is correlated to the ability of a procurement 

system to minimize decisions.  Having fewer decisions results in fewer risks. 
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9. THE RESULTS OF CONSTRUCTION IN A PERFORMANCE BASED 

ENVIRONMENT 
 

Over 380 tests and $230M of construction projects have been procured using a performance 

based procurement system called PIPS (Performance Information Procurement System) 

(Kashiwagi 2004).  Over the past ten years, the overall results of the performance based 

procurement system were (Kashiwagi 2004): 

1. No evidence that the first cost of the performance-based awards was more expensive 

than the costs of the low bid award.  The Civil Engineering Unit of Oakland, CA of 

the US Coast Guard (USCG) concluded, via a cost analysis of PIPS awarded projects 

and non-PIPS awarded projects for the USCG, that PIPS represents a savings as large 

as 19% for a project’s life cycle costs compared to low-bid or non-PIPS procurement 

(Rumsey et al. 2004). 

2. PIPS showed 98% performance, where performance is given as projects that were 

delivered on time, with no contractor generated cost change orders after the preaward 

phase, and high customer satisfaction.  This is in comparison to the documented 

performance of 60 – 70 percent performance of construction in both the United States 

and the United Kingdom (Post 1998).     

3. Increased performance of contractors over time or in comparison with their 

performance in the low bid environment.   

4. Contractors performing to a higher level in the PIPS environment than in the low bid 

environment.  This includes perceived higher performance of the same contractors in 

the PIPS environment than in the low bid environment.      

5. Construction management minimized up to 80%. 

6. Minimized means, methods, and material details in design specifications. 

7. Risk of designers was minimized with two levels of constructability review (business 

level review in the risk identification filter and detailed constructability review in the 

pre-award phase by the best value contractor). 

 

CONCLUSION 
 

Construction clients have created a price-based environment which forces a technical 

solution to construction issues.  The selection criteria used in a substantial amount of 

construction is a low-bid, price based model and this model has resulted in the client 

dictating performance specifications, thereby taking on non-performance risk.  A solution has 

been proposed (performance based procurement) that focuses on the concepts of outsourcing, 

quality control, continuous improvement, and leadership rather than management principles 

to improve the success rate (on time, on budget, no change orders) of construction delivery.   

 

The paper hypothesized that the poor level of performance in construction is being driven by 

the client’s price-based environment.  This hypothesis was structured via the consideration of 

the several industry factors including a price-based (not a performance based) procurement 

structure, risk minimization through the selection of high performing contractors, and non-

performance risk reduction through the minimization of decision making (which is 

accomplished by risk identification and management prior to the award of a contract).  Over 
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the past ten years a performance based procurement system (PIPS) has been tested and has 

displayed positive results.  The consideration of performance based in place of price-based 

procurement for construction contracting is an apparent solution to construction industry 

instability and performance problems. 
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