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Goals

• 10-10 Program concept

• Correlating Performance – Leading/Lagging

• Applied Research with Best Practices
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▪ Founded in 1983 by 28 organizations; now ~130

• An Organized Research Unit of the Cockrell School of 

Engineering at the University of Texas at Austin

▪ First structured Owner-Contractor-Academic research

collaboration for the constructed project

▪ Focused on improving capital projects’ execution 

(safety, productivity, cost and schedule effectiveness)

▪ Focused on using capital projects to drive business 

results

Brief Background of CII



CII Structure



CII Performance Assessment 

TimeLine
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1980s 1990s 2000s 2010s

General Program

1999 Safety 

Survey

2011 Productivity Benchmarking 

Report

COAA Phase 3

Pharma Program



Phased Based Measurement

‘Old School’
Project Management

Phase-Gate Based
Project Management

EPC

F1 F3F2 E SUC OPS

OPS

P

FEP

The “Hidden” Projects



General Benchmarking

10-10  Benchmarking

EPC

F1 F3F2 E SUC OPS

OPS

P

FEP SU

Benchmark (CII PAS)

CII 10-10 Phase Questionnaires

CII 10-10 Phase Questionnaire

Process, Practice

People, Practice

Phased Based Measurement



CII 10-10 Program

• Performance Assessment System with simple and 

important indicators

• 10 Leading Indicators 

• 10 Lagging Indicators

• Assesses project performance and team performance

• Provides actionable information

• Based on CII research
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Phase Teams and 

Surveys

FEP

DETAILED ENGINEERING

PROCUREMENT

CONSTRUCTION

STARTUP



Leading Indicators

• Assessing Practices and Working Relationships

• Capturing the opinion of multiple team members, 

anonymously

• Tests the Implementation, Adoption, Culture and 

Maturity of practices 
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Leading Indicators

1. Planning

2. Organizing

3. Leading

4. Controlling

5. Human Resources
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6. Quality

7. Sustainability

8. Supply Chain

9. Safety/EHS

10.Design Efficiency



10 Leading Indicators
Planning:

• To predetermine a course of action

• Forecasting, Objective Setting, Program Development, 

Scheduling, Budgeting, and Policies and Procedures 

Development.

Organizing:
• To arrange and relate the work to be done so people can 

perform it most effectively

• Development of Organization Structure, Delegation of 

Responsibility and Authority, and Establishment of 

Relationships.
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10 Leading Indicators

Leading:
• To cause people to take effective action

• Decision-Making, Communications, Motivation, 

Selection of People, and Development of People

Controlling: 
• To assess and regulate work in progress and 

completed

• Establishment of Performance Standards, 

Measurement of Performance, Evaluation of 

Performance, and Correction of Performance.
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10 Leading Indicators

Design Efficiency:  
• Exploiting techniques to optimize the design

• Use of material quantities

• Maximum capacity at minimum cost

Human Resources:
• Appropriately staffed

• Minimum turnover

• Appropriate training

• Capability maturity 

Quality:
• Direct conformance to project requirements

• Assure the delivery of material goods as intended
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10 Leading Indicators

Sustainability:
• Environmental impact of the project during construction 

and operation

Supply Chain Management:
• Promote enhanced working relationships amongst all 

project stakeholders including those in the project supply 

chain

Safety:
• Eliminate any possibility of personal injury or property 

damage on the project.
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Leading Indicator Survey

Questions are:

• Yes/No

• 5-point scales (strongly agree - strongly disagree)

• Multiple choice questions

The interfaces between project 

stakeholders were well-

managed. 

A. Strongly Agree

B. Agree

C. Neutral

D. Disagree

E. Strongly Disagree

The availability and 

competency of craft labor was 

adequate

A. Strongly Agree

B. Agree

C. Neutral

D. Disagree

E. Strongly Disagree



Leading Indicators

Assessing Practices and Working Relationships

Relevance of multiple responses
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3.00 

Project Average Score

3.44

3.00

2.89

2.89

2.78

Formal classroom safety training was attended:

Was there a formal new hire safety orientation 

process?

Did an owner representative participate in the 

orientation?

Was safety performance a criterion for contractor 

and subcontractor selection?

Were safety toolbox meetings held daily?  

Leading Indicators

Relevance of multiple responses



Leading Indicators

Assessing Practices and Working Relationships

Relevance of multiple responses
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Mapping Questions

Questions are mapped 

to Leading indicators



Leading Indicator - Report

• Understanding Quartiles

• Suppose a group of 40 

“similar” projects and 

how they perform for the 

planning indicator
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Your Project



Leading Report
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Finding CII resources for 

specific indicators
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Measurement of Practices
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Best Practice FEP Engineering Procurement
Constructio

n
Startup

Front End Planning √

Constructability √ √

Project Risk Assessment √ √

Planning for Startup √ √ √ √

Alignment √ √ √ √ √

Team Building √ √ √ √ √

Change Management √ √ √

Quality Management √ √ √ √

Materials Management √ √ √

Zero Accident Techniques √ √



10 Output Indicators

Lagging Indicators (Metrics) by Phase



Lagging Indicators

Assessing Project Outcomes
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Construction Cost growth: 

Actual Cost - Estimated Cost

Estimated Cost 



Lagging Indicators

Assessing Project Outcomes
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Matching similar projects:

Start with all Projects: 1,800

Phase [Construction]: 1,200

Respondent [Owner]: 1,000

Type [Refining]: 400

Capacity Unit [BPD]: 60



CII 10-10 Model
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Leading Indicators’ Data

Coordinator

Project Team

CII Server

Reports

Lagging/Outcome data



10-10 PERFORMANCE 

ASSESSMENT FINDINGS
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Leading Impact on Lagging

Effect of Leadership
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Impact of Safety

Effect of Organizing



CII Best Practice

• A process or method that, when executed 

effectively, leads to enhanced project 

performance. 

• Proven, through extensive industry use and 

impact validation

Applied Research

Value of Best Practices

• Project benchmarking is used to understand 

extent of implementation & impacts

• Value of Best Practices Report is 

updated/reissued periodically



Assessing the Impact of Practices

What is the impact of practices on phase outcomes?

We look at the coefficient of x in the 

regression equation
For 1 unit increase in the Alignment score, Construction 

Cost Growth decreased, on average, by 7.6%



To what extent are practices  implemented across phases?

What’s HIGH? … What’s LOW?

Practice Scores Across Phases



Practice Scores Across Phases



7.4% better cost growth 

(Owner projects)  

7.9 % better schedule growth 

(Owner projects)

7% better schedule growth 

(Owner projects)

The Good News



6.1% worse cost growth for Contractor projects with low use of   

Constructability (2010 VBP)

Opportunities for Improvement



… No Alignment on Alignment ! !



Improvement in PDRI score for one unit increase in practice score

F
ro

n
t 
E

n
d

P
la

n
n
in

g

T
e

a
m

B
u

ild
in

g

A
lig

n
m

e
n

t

P
la

n
n
in

g
 f
o

r
S

ta
rt

u
p

C
o

n
s
tr

u
c
ta

b
i

lit
y

P
ro

je
c
t 
R

is
k

A
s
s
e
s
s
m

e
n

t

Im
p

ro
v
e

m
e

n
t 
in

 P
D

R
I 

S
c
o

re

y = -102.49x + 633.63

0

200

400

600

2 3 4 5

P
D

R
I 

S
c
o

re

Front End Planning Score 

FEP Associations - Summary



7.1%

6.5%

7.5%

6.5%

Team Building Materials Management
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practice score



7.6%

6.7%
5.9%

3.3%

Alignment Team Building Materials
Management
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Summary of the Findings

1. Several practices had substantial impact on Scope Definition 
• Alignment, Team Building,  Risk Management and Constructability

2. High potential for improvement for Materials and Quality 

Management
• Especially in the Construction Phase

3. Overall, Alignment and Team Building are significantly correlated 

with project phase outcomes
• These BPs still very relevant



Call to Action

Benchmarking Phase 3:

• Targeting 30+ projects in Phase 3

• Launch Leading Indicator ‘10-10’ across 

project phases
• Watch for Training schedule from the University of Calgary
• Benchmarking Support offered directly through the University 

of Calgary 



Bob Ritter

Associate Director, CII

bob.ritter@cii.utexas.edu

+1.512.232.3008

Daniel Oliveira, Ph.D.

Manager, Research Services, CII

daniel.oliveira@cii.utexas.edu

+1.512.232.3050

For more information, please visit www.10-10program.org.

Questions?
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