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Summary

A. INTRODUCTION

As economic growth in California begins 
to increase, governmental agencies 
are seeing an increase in their capital 
improvement programs (CIPs) and a 
relaxation of hiring restrictions. Despite 
these changes, municipal agencies in 
California are still being asked to do more 
with fewer resources: they are expected 

services, employ best management 
practices, implement continuous training 
programs, and develop best-in-class 
capabilities. Throughout the changing 
economic conditions, the California Multi-
Agency CIP Benchmarking Study (Study) 
has continued to be an unparalleled tool for 
sharing the collective CIP implementation 
experiences of seven of the largest cities 
in California for the thirteenth consecutive 
year. Since the participating Cities of 
Long Beach, Los Angeles, Oakland, 
Sacramento, San Diego, San José, and 
the City and County of San Francisco 
first initiated these efforts, they have 
developed improved capital project delivery 
processes and an appreciation for the 

of shrinking budgets. 

The Study provides a forum for the agencies 
to share information among themselves via 
meetings that focus on current issues; an 
online portal where topics for discussion 
can be posed and challenges addressed; 
and a database that serves as both a 
repository of the agencies’ projects, and 
a tool for data analysis. The purpose of 
this collaboration is to share the best 

and to gather insight on how to address 
challenges that might appear to be new, but  
which others have already faced and 
addressed successfully. 

In Update 2013, the agencies developed 
a new Best Management Practice that 
would develop a framework for analyzing 
consultant fees. This framework assists the 
agencies in cost negotiations prior to award. 
This year (Update 2014), the participating 
agencies performed a Special Study to 
investigate a trend in consultant rates over 
time. A template form was developed for 
agencies to collect consultant’s rate data 
for the past 5 years, and this data will be 
populated by the agencies over the next 
year. Some of the data being collected are 
the contract amount, type of work being 

on duties performed, hourly rate, etc. 

B. PERFORMANCE BENCHMARKING

Performance benchmarking involves 
collecting documented project costs and 
plotting the component costs of project 
delivery against the total construction 
cost (TCC). The objective of this exercise 
is to develop relationships between 
these variables by performing regression 
analyses. Since Update 2009, the results 
of the regression analyses have yielded 

to prior years of the Study. This is 
primarily due to the adoption of statistical 
techniques for model selection and 

methodology.
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The project costs data are collected 
from the agencies using a Performance 
Questionnaire created in Microsoft 
Excel®. Data are then compiled from the 
questionnaires in Excel® using a Visual 
Basic for Applications (VBA) code, and 
transferred into the database, where the 
data is reviewed and vetted. A copy of the 
current Performance Questionnaire can 
be found in Appendix A.

Performance Database

The project data submitted by the agencies 
are compiled in a customized Microsoft 
Access® database. This database not 
only serves as a repository for the data 
collected since the inception of the Study, 
but also allows for data analysis using built-
in functions. The database also provides 
customized reports and tables for easy 
data interpretation. Each year, the project 
database is updated with the inclusion of 
project data submitted for that Study year. 
The analysis and the reporting features of 
the database are also updated.

Table 1-1 summarizes the number of 
projects included in the database and 
in the analyses. The 5-year database 
(2009-2013) used for the current analysis 
contains 665 projects. This total excludes 
project data older than five years or 

the performance data analysis but are 
retained in the performance database. In 
addition, projects delivered by alternative 
delivery methods are excluded from the 
analysis but included in the database. The 
665 projects selected for analysis do not 
include projects delivered by alternative 
delivery mechanisms such as design-
build, job order contracting (JOC), and 
CM@Risk. As explained under subsection 
A. Study Criteria of Section 3, outlier 
analysis was performed using statistical 

techniques to ensure consistency in 
the selection of outlier data points. This 

Update 2008 and the agencies recognize 

as outliers in previous Study years have 
been included in the performance data 
analysis, and vice-versa.

This is an improved practice when compared 
to prior Study years where project data 

on a combination of statistical parameters 
and subjective judgments by the Project 

outliers during one Study phase were kept 
as outliers in subsequent Study phases. 

Table 1-1 shows that as the rules for 

of non-representative projects and projects 
with TCC less than $100K have decreased. 
In addition, only thirteen projects have 
been excluded as outliers in the Update 
2014 Study as compared to the elimination 
of several hundred projects prior to the 

In the Study 2002  report,  i t  was 
recommended that at least 10 projects 
per classification and a minimum data 
set of 2,000 projects distributed evenly 
among classifications, ranges of TCC, 
and agencies are necessary to achieve 

2,000 projects have been collected in the 
database, the number of projects analyzed 
in any Study
due to the criteria selected for the inclusion 
of projects in the analyses. Although the 
requirement for the minimum number 
of projects per classification has been 
met for most project categories, more 
data needs to be collected to ensure an 
even distribution of projects amongst all 
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Project 
Completion 

Date

Count by Project Type Project Delivery Data

M
unicipal Facilities

Streets

Pipes

Parks

Total

 Average TC
C

 ($M
) 

M
edian TC

C
 ($M

)

D
esign C

ost 
(%

 of TC
C

) 

C
onstruction 

M
anagem

ent 
C

ost (%
 of TC

C
)

Project D
elivery 

C
ost (%

 of TC
C

) 

2009 28 76 56 10 170 $2.46  $0.82 21% 19% 40%
2010 15 55 80 8 158 $2.35  $0.95 22% 19% 41%
2011 26 51 59 11 147 $2.65  $1.03 27% 21% 48%
2012 10 38 43 11 102 $1.96  $0.86 27% 22% 49%
2013 18 25 40 5 88 $2.47  $1.04 29% 17% 46%
Total 97 245 278 45 665  $2.40 $0.92 25% 20% 45%

Notes: 
1

2

3

Update 2014 Study.

Table 1-2
Project Count and Project Delivery by Completion Year

The agencies acknowledge that it is vital 
to the success of the Study to continue 
increasing the size of the data set, thereby 

and reliability of results. There are 4 
project types (Municipal Facilities, Streets, 
Pipe Systems, and Parks) and 16 project 

Study. 

Characteristics of Data Analyzed

Pro jec t  pe r fo rmance  da ta  were 
analyzed using the custom database 
application at both the Project Type 

 

Project Count and Project Delivery by 
Completion Year
Table 1-2 summarizes characteristics 
of the projects included in the analyses 
by project completion year and shows 
trends in the average TCC values, median 
TCC values, design costs, construction 
management costs, and overall project 
delivery costs. The median value is the 
value at which 50 percent of the values 
are above that value and 50 percent are 
below that value. 

As indicated in Table 1-2, median project 
size has fluctuated considerably since 
2009. There was an increase in median 
project size in 2010 with an approximately 
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16 percent increase over 2009 levels. The 
median project size continued to increase 
between 2010 and 2011 by 8 percent, 
but then dropped 20 percent in 2012. 
The median project size then increased 
in 2013 back up to a very similar median 
project size as in 2011. A similar trend is 
observed in the average project size. The 

of several factors such as the selection 

analysis, elimination of projects with high 
TCC values during the outlier analysis, and 
the addition of several new projects with 
low TCC values. 

a percentage of the TCC have remained 
relatively stable in the past, this percentage 
had increased 8 points from 2010 to 2012. 
In 2013, the project delivery percentages 
decreased slightly from what was observed 
in 2011 and 2012. This increase in project 

delivery from 2010 to 2012 could be 
attributed to the “below market rate” 
bids that were being widely observed in 
California’s construction sector. In addition, 
factors such as personnel turnover in the 
agencies have also affected productivity, 

Study performed as part of Update 2013 
focused on the impacts of declining 
construction costs on project delivery 
percentages

Project Delivery Costs by Project Type

Table 1-3 shows project delivery costs 
by each of the four project types in the 
Study for the full range of TCC. The project 
delivery percentage for a category is the 
arithmetic average of the project delivery 
percentages of the individual projects 
grouped under that category. 

Notes: 
1

2

3

Update 2014 Study.

Type

D
esign

C
onstruction 

M
anagem

ent

Project 
D

elivery 
(Total)

M
edian Total 

C
onstruction 
C

ost ($M
)

N
um

ber of 
Projects (N

)

Municipal Facilities 22% 18% 40% 1.87 97
Parks 29% 23% 52% 0.50 45

Pipe Systems 23% 20% 43% 1.10 278
Streets 26% 20% 46% 0.74 245

Average 25% 20% 45% 0.92 665

Table 1-3 
Average Project Delivery Costs by Project Type (% of TCC)

(Full Range of TCC )
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Type

D
esign

C
onstruction 

M
anagem

ent

Project D
elivery 

(Total)

M
edian Total 

C
onstruction 
C

ost ($M
)

N
um

ber of 
Projects (N

)

Municipal Facilities 26% 18% 44% 0.97 78
Parks 32% 25% 57% 0.48 36

Pipe Systems 25% 21% 46% 0.82 223
Streets 28% 21% 49% 0.52 196

Average 27% 21% 48% 0.72 533

Table 1-4 
Average Project Delivery Costs by Project Type (% of TCC)

(80th Percentile Subset of TCC ) 

Projects belonging to the Municipal 
category have the lowest average project 
delivery percentage while the Parks 
category had the highest project delivery 
percentage. The Pipes category has 
the maximum number of projects (n = 
278) in the Update 2014 database. The 
Streets category has a similar number 
of projects in the database (n = 245). 
The average project delivery percentage 
for the overall dataset is approximately 
44 percent. These percentages have 
remained relatively stable for the four 
project types over the past few years.

Table 1-4 shows project delivery costs by 
each of the four project types in the Study 

for the 80th percentile subset of TCC (Note: 
In Update 2009, the concept of looking 
at a subset of projects was introduced. 
This subset generally characterizes 

being examined. This step was taken 
as it was generally believed that project 
delivery for the very large projects did not 
characterize the overall projects in the type 

trends in the delivery costs for the projects 
in the 80th percentile subset of TCC follow 
that of the projects in the full range of TCC. 
As expected based upon the agencies’ 
practical experience, project delivery costs 
are higher for projects that fall in the 80th 
percentile subset of TCC. 

Notes: 
1

2

3 

Update 2014 Stud
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Consultant Usage Analysis

Project del ivery performance and 
consultant usage by agency are presented 
in Table 1-5. The table indicates that 
approximately 60 percent of the design 
work and approximately 79 percent of 
the construction management efforts are 
completed in-house by the participating 
agencies. Consultants account for 
approximately 31 percent of the total 
project delivery costs while in-house efforts 
by the participating agencies accounts for 
the remaining 69 percent of the project 
delivery costs. For the available data, a 
clear relationship between the level of 
in-house effort and project delivery costs 
cannot be established.

C. REGRESSION ANALYSES

During Update 2008, several changes 
were made to improve the modeling 
methodology. These included developing 
a statistically-sound method for outlier 
analysis, using a l inear trendl ine 
regression for modeling project costs 
relationships, and using the upper and 

interval to estimate the range of the project 
delivery percentages. As a result of these 
improvements, the model relationships 
could be predicted with a high degree of 
certainty as compared to previous Study 
years. As previously indicated, during 
Update 2009, the modeling methodology 

Table 1-5 
Project Delivery Performance and Consultant Usage by Agency

Notes: 
1

2

3

AGENCY

D E S I G N CONSTRUCTION 
MANAGEMENT PROJECT DELIVERY TCC

In-House Consultants Total %
 of TC

C
2

In-House Consultants Total %
 of TC

C

In-House Consultants Total %
 of TC

C

Average

M
edian

($M
)

%
 of D

esign

($M
)

%
 of D

esign

($M
)

%
 of C

M

($M
)

%
 of C

M

($M
)

%
 of PD

($M
)

%
 of PD

Agency A 44.2 71% 17.8 29% 28% 38.4 81% 9.1 19% 18% 82.6 75% 26.8 25% 46% 2.1 1.0
Agency B 12.0 40% 18.2 60% 27% 12.5 57% 9.2 43% 18% 24.5 47% 27.4 53% 45% 2.0 0.5
Agency C 26.8 95% 1.3 5% 19% 24.9 98% 0.5 2% 17% 51.8 97% 1.9 3% 36% 2.0 1.3
Agency D 28.0 53% 24.7 47% 20% 66.1 88% 8.8 12% 31% 94.1 74% 33.6 26% 51% 4.8 1.7
Agency E 7.0 37% 11.7 63% 19% 10.8 37% 18.3 63% 18% 17.8 37% 30.0 63% 37% 1.5 0.7
Agency F 23.0 52% 21.4 48% 28% 37.7 87% 5.5 13% 26% 60.7 69% 26.9 31% 54% 2.8 0.5
Agency G 19.8 63% 11.5 37% 25% 9.3 99% 0.1 1% 10% 29.0 71% 11.7 29% 35% 1.7 0.8
OVERALL 160.7 60% 106.7 40% 25% 199.7 79% 51.6 21% 20% 360.4 69% 158.3 31% 45% 2.4 0.9
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in two ranges of TCC. Results from the 
regression analysis methodology are 
discussed in Appendix B. 

In most cases, the results reflect the 
agencies’ experience with the delivery 
of capital projects; on a percentage 
basis projects with lower TCCs are more 
expensive to deliver than projects with 
higher TCCs. Only 3 out of the 16 categories 
have lower project delivery percentages 
for the smaller subset of projects than the 
full range of projects. It is concluded that 
the model results are reasonable from a 
statistical perspective.

D. PROJECT DELIVERY PERCENTAGES 
AS RANGES OF TCC

In addition to evaluating the projects by 
a smaller 80% subset, the project team 
evaluated the project delivery percentages 
on smaller subsets. An analysis was 
performed on how the project delivery 
percentage would change if the projects 
were categorized by TCC cost ranges. The 
projects included in this analysis followed 
the same criteria that are included in the 
report:

• Outliers are excluded

• Only includes projects with TCC 
greater than $100,000

• Does not include alternative 
delivery projects

• Includes projects from 2009 to 
2013

The results show how the project delivery 
percentage changes for different ranges 
of TCC of projects. Projects with higher 
TCC typically have lower project delivery 
percentages of TCC and projects with 
lower TCC typically have a higher project 
delivery percentage of TCC. The results 
are further discussed in Appendix D.

The project delivery percentage as a 
range of TCC analysis does not replace or 
supersede the regression analysis results. 
The project delivery percentage as a range 
of TCC analysis is an alternative way to 
group and analyze the projects to evaluate 
any trends. These results should be viewed 
in conjunction with the regression analysis 
to better understand trends. 

E. OTHER CONSIDERATIONS

Size of the Database

Increasing the size of the project database 
is a major challenge posed to the Study 
participants. This is primarily because 
of the 5-year rolling window criterion 
for project completion dates; even as 
new projects are added, old projects are 
excluded from analyses due to age. The 
participating agencies are also challenged 
to identify as many completed projects as 
possible that meet the rest of the Study 

via alternative delivery techniques need 
to be quantified by including them for 
analysis in the project database. However, 

mechanisms, those projects will have to be 
analyzed separately from the rest of the 
projects in the database.
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BMP Implementation and Project  
Delivery Costs

It is preferred that project delivery costs 

and BMPs implementation is increased. 
However, project and regional variations, 
various Agency procedures, market 
conditions, and other factors can affect 
such results. 

F. SPECIAL STUDY

The Update 2014  Specia l  Study 
investigated the change in consultant rates 
over time. A template form was developed 
for agencies to collect consultant rates data 

populated by the agencies over the next 
year. The template form was developed by 

data will be collected to make the Study 

G. BEST MANAGEMENT PRACTICES

At the beginning of this Study, the agencies 
examined over 100 practices used in 
project delivery. Included in this Study were 
a number of practices that the participants 
did not commonly use at the time, but 
believed could add value if ultimately 
implemented as Best Management 
Practices (BMPs). Each year the agencies 
look at industry changes in order to 
identify new BMPs. Occasionally, existing 
BMPs are reworked by the agencies to 

during implementation. BMPs are also 
added or modified to reflect relevant 
experiences by the participants. Each 
Agency’s implementation of these selected 
practices will continue to be tracked during 
the Study.

affect other elements of project delivery. 
A BMP that reduces project schedule, for 
example, may also favorably impact both 

of the BMPs, the participating agencies 
developed an approach to identify the 

This was accomplished in Update 2010 
Study by assigning a Perceived Value 
to each BMP. The participating agencies 
judged that each of the BMPs favorably 
impact one of the following categories:

• Cost

• Schedule

• Quality

• Communication

• Environment

• Customer Service

In Update 2014, the Project Team added 
one new BMP to the BMP implementation 
tracking list. The new BMP was developed 
by discussions during a quarterly meeting 
plus a follow-up conference call. The new 
BMP is:

• 5.III.k 2014 – Establish the 
use of dashboards as a quick 
way to check project delivery 
performance for both internal 
and external reporting and that 
is easy to use, has appropriate 
level of transparency and is 
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This new BMP is believed to directly 

and customer service aspects of either 
design or construction management, and, 

H. ONLINE DISCUSSION FORUM

The following discussion topics are 
summarized in the Chapter 5 Online 
Discussion Forum.

• 

• Design Immunity for Public 
works Projects

• Project Controls

• CIP and Level-of-Service

• Agency Supplied Materials

• Inspection of Construction 
Projects

An archive of the full discussion forum is 
Study website 

for access by the participants.

I. CONCLUSIONS

Performance Benchmarking

Performance Benchmarking for the Update 
2014 Study involved analysis of 665 
projects in the projects database. In 
prior Study years, project cost data were 
only collected and analyzed for projects 

delivered using the traditional design-
bid-build method. In Update 2010, the 
agencies decided to collect costs data for 
projects delivered via alternative delivery 
methods for potential analysis at a later 

are collected to facilitate meaningful 
analyses. Collection of projects delivered 
via alternative methods continued in 
2014. There are 73 projects delivered via 
alternative project delivery mechanisms in 
the performance database.

The resu l ts  o f  the  per fo rmance 
benchmarking evaluation show that in 
almost all cases project delivery costs 
expressed as a percentage of TCC are 
higher for projects with lower TCCs. This 
clearly indicates that an economy of scale 
exists in the delivery of capital projects. 
Project delivery percentages (arithmetic 
averages) for the Update 2014 Study 
varied between the following values for the 
full range and the smaller project subset 
of TCC respectively are presented in  
Table 1-6:

Type Project Delivery 
Percentages

Municipal Projects 40% - 44%
Parks Projects 52% - 57%
Pipes Projects 43% - 46%

Streets Projects 46% - 49%

Table 1-6 
Update 2014 Project Delivery 

Percentages
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Although the results of the performance 
analyses are based on historical data 
provided by the participating agencies, 
there are several factors that could affect 
project delivery and are not captured in 
the performance model. These external 
factors include personnel turnover in the 
agencies, competitive bids, etc. which 
impact project delivery. Since such factors 
are not captured in the performance 
model, the reader is cautioned to only 
use the improved results of the regression 
analyses as a reference and not for 
prediction of performance. In addition, in 
light of the current bid environment, it is 
recommended that the reader use best 
judgment in the context of the current 
economic downturn when using the Study 
results for planning and budgeting.

Best Management Practices

In Update 2014, the agencies continued 
to exchange ideas regarding strategies 
for implementing various BMPs using 
networking opportunities at the face-to-
face meetings, conference calls, and the 
online discussion forum. In Update 2014, 
the Project Team added one new BMP:

• 5.III.k 2014 – Establish the 
use of dashboards as a quick 
way to check project delivery 
performance for both internal 
and external reporting and that 
is easy to use, has appropriate 
level of  t ransparency and  

This new BMP is believed to directly 

and customer service aspects of either 
design or construction management, and, 

Agencies continue to focus their efforts 
on monitoring adherence to BMPs 
that have been implemented and are 

delivery processes for participating 

to review and update BMPs that have 
been fully implemented, and pursue full 
implementation of partially implemented 
BMPs, in some cases constraints limit 
the full implementation of BMPs. In 
addition, many of the major ideas for 

the Agencies try to identify a new BMP, 
it is getting harder and harder to identify 
new BMPs. That does not stop continued 

Several agencies have established a goal  
of implementing several BMPs this 
upcoming year.

To support the linking of BMPs to 
performance improvements,  BMP 
implementation by the agencies are 
tracked. As of Update 2014, and including 
the addition of the new BMP, the Agencies 
have fully implemented about 69 percent 
of all BMPs. Seven (7) percent of the total 
BMPs have been partially implemented 
by the agencies. Many of the remaining 
BMPs require more involvement and  
input from multiple departments making 
them more complicated to implement than 
other BMPs. 

Online Discussion Forum

In Update 2014, the Online Discussion 
Forum and open dialog between each 
Agency continues to be an important 
feature for Study participants. Active, 
meaningful exchanges occur along with 
important issues being addressed resulting 
in changes to policy, approach, or BMP 
implementation. Participants continue 



Page  12

Annual Report Update 2014
 California Multi-Agency CIP Benchmarking Study

sharing information through the Online 
Discussion Forum, conference calls, 
e-mails, and during the face-to-face 
meetings. The interesting outcomes of 
these discussions are presented to the 
public through the Study reports. The 
continued sharing of challenges and 
solutions through the Online Discussion 

participants.

Planning for Update 2015

Over the course of Update 2014, the 
Project Team identified a number of 
activities to consider including next year 
in Update 2015. These activities include:

• Continue discussions on how to 
implement the new BMP (5.III.k); 

• Continue collecting data on 
projects delivered via alternative 
delivery techniques; 

• Developing new BMPs and 
tracking the implementation of 
adopted BMPs;

• Continuing discussion on current 
topics via the round-table 
discussion forum;

• C o n t i n u i n g  m e a n i n g f u l 
exchanges on the Onl ine 
Discussion Forum via the 
SharePoint website; and

• Review consultant rate trends 
from Special Study.  





CHAPTER

Introduction2

Page  13

As economic growth in California begins 
to increase, governmental agencies 
are seeing an increase in their capital 
improvement programs (CIPs) and a 
relaxation of hiring restrictions. Despite 
these changes, municipal agencies in 
California are still being asked to do more 
with fewer resources: they are expected 

services, employ best management 
practices, implement continuous training 
programs, and develop best-in-class 
capabilities. Throughout the changing 
economic conditions, the California Multi-
Agency CIP Benchmarking Study (Study) 
has continued to be an unparalleled tool for 
sharing the collective CIP implementation 
experiences of seven of the largest cities 
in California for the thirteenth consecutive 
year. Since the participating Cities of 
Long Beach, Los Angeles, Oakland, 
Sacramento, San Diego, San José, and 
the City and County of San Francisco 
first initiated these efforts, they have 
developed improved capital project delivery 
processes and an appreciation for the 

of shrinking budgets. 

The Study provides a forum for the agencies 
to share information among themselves via 
meetings that focus on current issues; an 
online portal where topics for discussion 
can be posed and challenges addressed; 
and a database that serves as both a 
repository of the agencies’ projects, and a 
tool for data analysis. The purpose of this 
collaboration is to share the best ideas of 

insight on how to address challenges 

that might appear to be new, but which 
others have already faced and addressed 
successfully. 

This year, the participating agencies 
performed a Special Study to investigate 
a trend in consultant rates over time. A 
template form was developed for agencies 
to collect consultant’s rate data for the past 
5 years, and this data will be populated by 
the agencies over the next year.

A. BACKGROUND

In October 2001, the City of Los Angeles, 
Department of Public Works, Bureau of 
Engineering initiated the Study with several 
of the largest cities in California. These 
cities joined together to form the Project 
Team for the Study. The Project Team 

project delivery knowledge and experience 
since the inception of the Study.

The Study initially involved six agencies, 
with a seventh joining the team in 2003. The 
participating agencies currently include:

• City of Long Beach, Department 
of Public Works and Harbor 
Department Port of Long Beach

• City of Los Angeles, Department 
of Public Works, Bureau of 
Engineering

• City of Oakland, Public Works 
D e p a r t m e n t ,  B u r e a u  o f 
Engineering and Construction
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• City of Sacramento, Department 
of Public Works, and Department 
of Utilities

• City of San Diego, Engineering 
and Capital Projects Department

• C i t y  and  Coun ty  o f  San 
Francisco, Department of Public 
Works, Building Design and 
Construction, Infrastructure 
Design and Construction 

• City of San José, Department of 
Public Works and City Manager’s 

Table 2-1 summarizes some of the general 
characteristics of the participating agencies 
and/or of specific departments. While 
the participating agencies have many 
similarities in terms of function and capital 
program delivery, it is important to note that 
a number of factors create differences. 
Some of these include organization and cost 

Rates Applied to Capital Projects” table 
shown in Appendix C. Variances amongst 
the agency indirect rates can create 
measureable delivery cost differences 
between the agencies for similar projects. 
However, the large magnitude of projects 
in the Study database has normalized 
these differences when data is compiled 
for major project categories and/or across 
all project types.  

Upon initiation of the Study, it was agreed 
that published data provided by Study 
participants should remain anonymous in 
order to create a positive, non-competitive 
team environment, conducive to meeting 
the Study’s goals. 
 

B. BENEFITS OF PARTICIPATION

The participating agencies have been very 
supportive of the Study efforts over the 
years. The Study is possible only because 

from their continued participation.

they experience in a variety of ways:

• The City of San José continues 
-

cess to the performance data 
and BMPs of the largest cities 
in California. This has assisted 
our decision-making process 
regarding policy and procedural 
improvements, as well as our 
training initiatives as a new 
generation of project manag-
ers enters our workforce. San 

is that we learn new things at 
every meeting that lead to ways 
we can challenge ourselves to 
improve our processes and pro-
cedures. The online forum has 
also proved to be a very valuable 
tool between meetings and has 
generated some very informative 
discussions on a broad range of 
topics.”

• The City and County of San 
Francisco use the Study in 
working with other City agen-
cies using our services. Design 
costs initially quoted by outside 

final design costs associated 
with occupied facilities, seis-
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(especially involving corrosion, 
dry rot, and hazardous mate-
rial abatement). Presenting data 
from seven cities is far more 
persuasive than presenting our 
estimates and past data alone. 
International prices for steel, 
cement, and petroleum-based 
products have been volatile over 
the past 5 years. Tech money 
and startups have helped stimu-
late the economy of the San 
Francisco Bay Area, along with 

companies like Twitter, Zynga, 
and Spotify to the mid-Market 
St. area in San Francisco. Con-
struction of the 49ers stadium, 
Apple campus, Google campus, 
and various condo developments 
has made the bidding climate 
even more competitive, the bid-
ding environment has been even 
more unpredictable. Having the 
larger sample size of information 
afforded by the Study is essential 
to forecasting pricing trends with 
any degree of certainty. The on-
line forum has helped us provide 

-
mation quickly regarding other 
cities’ practices on accepting 
streets and structures for main-
tenance, and how maintenance 
work is funded.”

• The City of Los Angeles has stat-

has always seen great value in 
the statistical component of the 
Study to monitor and benchmark 
delivery costs, but now that the 
Study has matured with many 
years of data, the value of the 
Study has switched somewhat 
such that the quarterly discus-
sions with the other agencies 
has become a more valuable 
component of the benchmarking 
Study group. The discussions of 
how executives from other agen-
cies are managing and meeting 
the many similar challenges that 
we all face have been extremely 
helpful.”

• The City of Long Beach offers 

in several years, the City of Long 
Beach has forecasted budgeted 
surpluses from a variety of fund-
ing sources, and the City Council 
has directed that the majority of 
these unanticipated additional 
revenues be allocated to one 
time infrastructure projects, as 
opposed to ongoing program-
matic expansions. This direction 
will have a significant impact 
on the City’s Capital Improve-
ment Program, in terms of both 

needs. Nevertheless, staffing 
sizes to manage the City’s CIP 
have not expanded, and are not 
anticipated to expand in the com-
ing years. This will put increased 
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pressure on the City staff to deliv-

increasing the need to identify 
and implement new and proven 
best management practices in 
project delivery. Participation in 
the statewide benchmarking pro-
cess has allowed the City of Long 
Beach to share and acquire the 
knowledge necessary to tackle 
these project delivery challenges 
and to determine if the costs of 
project delivery are reasonable 
in today’s environment”.

• According to the City of Sacra-
-

tinued participation in the Study 
have increased geometrically 
each year we have participated.  
Our data collection and track-
ing have evolved to mirror the 
Study format, making it much 
easier for us to directly correlate 
the results of our work and effort 
with that of our industry peers. 
As we continue to implement 
new BMPs each year, our project 
management and delivery stan-
dards continue to improve. We 
have also found that the online 
discussion forum is an invaluable 
resource when we are research-
ing a new policy or practice, as all 
of the participating agencies are 
very generous in sharing their 
own knowledge, standards, and 
practices.”

• The City of San Diego comments 
Study continues to be 

used as an invaluable resource 
in providing benchmarks that are 

-
though it is well understood that 
the data changes from year to 
year based on factors which pri-
marily affect construction costs, 

are used to continuously review 

and improved delivery costs. The 
Study also helps staff to better 
communicate typical CIP chal-
lenges e.g., needed resources 

-
nity stakeholders. The statistical 
models from the report continue 

benchmarks for estimating our 
program delivery goals. The City 
has been so pleased with the 
results that we now are pursuing 
similar efforts with regional focus 
through San Diego Regional 
Construction Procurement Com-
mittee (RCPC). RCPC is working 
on identifying current and future 
pressing issues which will have 

the region’s design and construc-
tion plans in the coming decade. 
The Study is a great model for 
implementing this regional effort. 
We continue to take advantage 
of our quarterly meetings and 
discussion forum, which provide 
the means to obtain useful infor-
mation on processes and best 
management practices from the 
other participating Cities”.
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• The City of Oakland offers this 
-

Study is the sharing 
of our challenges in delivering 
capital projects and ideas on 
how to address these issues. 
The Benchmarking group is 
also an invaluable resource to 
collect information on common 
practices of various city policies 
and standards. We are glad that 
the Benchmarking group has 

 Information Population2
Area 
(sq. 
mi.)

Website Government 
Form

Long Beach 467,925 50 http://www.longbeach.gov
http://www.polb.com

Council-
Manager- 
Charter1

Commission-
Mayor-Council

Los Angeles 3,866,133 469 http://eng.lacity.org Mayor-Council

Oakland 399,699 66  http://www2.
oaklandnet.com/

Mayor-Council-
Administrator

Sacramento
479,686 98 http://www.

cityofsacramento.org Council-Manager Dept. of Public Works
Dept. of Utilities

San Diego 1,328,073 342 http://www.sandiego.gov Mayor-Council

San Francisco 826,003 49 http://www.sfdpw.org

Mayor-
Board of 

Supervisors 
(11 members)

San José 983,574 178 http://www.sanJoséca.gov Mayor-Council-
Manager

Table 2-1 
Agencies’ Overall Information

Notes: 
1 Mayor has veto power.
2 Source: E-1 Population Estimates for Cities, Counties, and the State — January 1, 2013 and 2014,  

California Department of Finance

decided to continue the Study 
and meet semi-annually instead 
of quarterly during these very 

proud to be part of this larger 
Public Works family in California 
that works together wholeheart-
edly to improve the delivery of 
our capital projects”.



Page  18

Annual Report Update 2014
 California Multi-Agency CIP Benchmarking Study

C. STUDY FOCUS

This year, the participating agencies 
performed a Special Study to investigate 
the change in consultant rates over the 
past five years. A template form was 
created and distributed to the agencies 
to populate. Some of the information 
collected is the contract amount, type 
of work being performed, consultant 

hourly rate, etc. Appendix D of the Update 
2014 report presents additional analysis 
conducted to analyze project delivery 
percentages of projects based on total 
construction cost ranges. The agencies 
also developed a new Best Management 
Practice that is believed to directly 

and customer service aspects of either 
design or construction management, and, 

new BMP is presented below:

• 5.III.k 2014 – Establish the 
use of dashboards as a quick 
way to check project delivery 
performance for both internal 
and external reporting and that 
is easy to use, has appropriate 
level of transparency and is 

Agency implementation of these selected 
practices has been and will continue to be 
tracked during the Study. A description 
of the newly added BMP along with their 

Chapter 
4, Best Management Practices.

D. STUDY GOALS

The Study method is described in detail 
in the first Study report (published in 

documented in subsequent Study reports. 
In Update 2014 the agencies made 
progress on several goals: 

1. Update the Database to most 
recent version of Microsoft 
Access. The database was 
originally creating using Microsoft 
Access in early 2000, and since 
then there has been multiple 
updates to Microsoft office. 
Some of the functionality of the 
database was not as compatible 
with the new versions. This year 
the database was updated to the 
most recent version of Microsoft 

2. Collect projects delivered 
by  a l t e rna t i ve  de l i ve ry 
techniques in the performance 
database. Over the years, the 
participating agencies have 
executed several projects using 
alternative delivery methods 
such as design-build and job-
order-contract ing y ie ld ing 

schedule, and overall project 
delivery. In order to capture such 
projects as part of the Study, the 
agencies have decided to collect 
cost data for projects delivered 
via alternative methods. This 
practice was initiated in Update 
2011 and continued in Update 
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2014. However, the agencies 
decided that these projects will 

number of projects are collected 
to facilitate meaningful analyses. 
In addition, criteria for analysis for 
projects delivered by alternative 
delivery techniques needs to be 

3. Track the adoption of BMPs. 
The Project Team continued 
to track the implementation 
of BMPs in order to link these 
practices to project delivery 
performance improvement over 
time in order to encourage their 
implementation. 

4. Create new BMPs targeted 
to address commonly held 
problem areas. The Project 
Team continued to discuss 
common challenges and share 
ideas for addressing those 
challenges during the quarterly 
meetings as well as in the online 
discussion forum. One new BMP 
was adopted by the Project Team 
for implementation and added to 
the BMP implementation list. 

5. 
sharing with one another 
through the online discussion 
forum. In Update 2014, the 
Project Team continued to utilize 
an online portal for discussing 
issues and challenges. The 
use of the online portal for 
exchanging ideas and discussing 
topics of common interest was 

allows for efficient archiving 
of discussion topics and ease 
of access. The Project Team 
uses the discussion forum to 
share information; survey current 
processes and policies; and 
collaborate on implementing new 
processes and policies. 
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Performance benchmarking involves 
collecting documented project costs and 
plotting the component costs of project 
delivery against the total construction 
cost (TCC). The objective of this exercise 
is to develop relationships between 
these variables by performing regression 
analyses. Since Update 2009, the results 
of the regression analyses have yielded 

to prior years of the Study. This is 
primarily due to the adoption of statistical 
techniques for model selection and 

methodology.

The project costs data are collected 
from the agencies using a Performance 
Questionnaire created in Microsoft 
Excel®. Data are then compiled from the 
questionnaires in Excel® using a Visual 
Basic for Applications (VBA) code and 
transferred into the database, where the 
data is reviewed and vetted. A copy of the 
current Performance Questionnaire can be 
found in Appendix A.

A. STUDY CRITERIA

The following criteria applied to Update 
2014 performance benchmarking 
analyses:

• Total Construction Cost – TCC 
is the sum of costs associated 
with the awarded construction 
contract, net change orders, 
utility relocation, and construction 
by agency forces. TCC does 
not include the cost of land 
acquisit ion, environmental 

monitoring and mitigation, design, 
or construction management. All 
projects included in the analyses 
have a TCC exceeding $100,000. 
The participating agencies use 
fully-loaded (direct and indirect) 
costs for project delivery tasks. 
(See Appendix C). 

• Completion Date – Projects 
included in the Study analyses 
were completed on or after 
January 1, 2009 and before 
December 31, 2013. Projects 
with earlier completion dates 
were kept in the database, but 
excluded from the analyses.

• Outlier Elimination – Statistical 
elimination was used to identify 
outliers in the performance 
model. The total project delivery 
percentage of each project in the 
database was evaluated against 
all other projects in the same 
classification. An outlier was 

project delivery percentage was 
outside the range expressed by 
the following equation:

the project delivery percentages 

deviation of the project delivery 
percentages for all projects in the 
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It should be noted that this ap-

Update 2008, allows for the inclu-
sion of more data than in previous 
years. Previously, other methods 
including visual inspection were 
used for the elimination of outlier 
data points. This change was in 
part allowed by the improved mod-
eling techniques that have been 
documented in prior Study reports.

this statistical technique were kept 
in the database, but excluded from 
the analyses. 

• Project Delivery Method – All 
projects analyzed in this Study 
were delivered through the tra-
ditional design-bid-build method. 
In prior Study years, project costs 
data were only collected and 
analyzed for projects delivered 
using the traditional design-bid-
build method. Over the years, 
the participating agencies have 
executed several projects using 
alternative delivery methods such 
as design-build and job-order-

areas such as cost, schedule, and 
overall project delivery. In order 
to capture such projects as part 
of the Study, the agencies have 
decided to collect cost data for 
projects delivered via alternative 
methods. However, the agencies 
decided that these projects will 

number of projects are collected 
to facilitate meaningful analyses.

•  
– To support meaningful change 
order analyses, the Project Team 
reported change orders in ac-
cordance with the following clas-

1. Changed/Unforeseen Conditions

2. Changes to Bid Documents

3. Client-Initiated Changes

• Project Classifications  – 
Sixteen project classifications 
grouped into four project types 
are used in this Study. In Update 

-
tions, “Other Municipal Facilities” 
and “Other Pipes” were added 
to the Municipal and the Pipes 
projects categories, respectively. 
These two classifications will 
include projects that do not fall 
under the existing Municipal 

representative of the Municipal 
and the Pipes categories. The 
agencies will continue to collect 

future analyses. The project types 

Table 3-1.
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Table 3-1 

Project Types

Municipal Facilities

• Libraries
• Police and Fire Stations
• Community Centers, Recreation Centers, 

Child Care Facilities, Gymnasiums
• Other Municipal Facilities1

Streets

•  Widening, New, and Grade Separation
• Bridges
• Reconstruction
•  Bike Ways, Pedestrian Ways, and Streetscapes
•  Signals

Pipe Systems

•  Gravity Systems
•  Pressure Systems
•  Pump Stations
•  Other Pipes

Parks
•  Playgrounds
• 
•  Restrooms

B. DATA COLLECTION AND  
CONFIRMATION

To obtain meaningful results from the 
performance model, it is essential that 
the data collected from the agencies 
are accurate and conform to the Study 
criteria. The agencies recognize the 
importance of quality input data and are 
commited to providing accurate, complete 
project delivery cost data to support the 
development of performance models. 

sum of all agency and consultant costs 
associated with project planning, design, 
bid, award, construction management, and 

activities included in each phase of project 
delivery are presented in Table 3-2. 

For the Update 2014 Study, the agencies 
completed the questionnaires with 
comparable, complete, and accurate 
values. The agencies also review and 
compare their data collection and 

For example, in a quarterly meeting during 
Update 2008, each agency delivered a 
presentation describing how it compiles the 
project delivery data for the Performance 
Questionnaire. In addition, discussion 
among the Project Team helps clarify 
and resolve inconsistencies in the data 
collection methodologies. It also ensures 
that input data is vetted before projects are 
submitted for analysis. 

Notes: 
1 Projects include design and/or construction activities for parking structures, yards, soil anchors, docks, animal 

shelters, reservoirs, water treatment plants, piers, and animal services centers.
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Category 
and Phase

Description

1) Design 
Costs:

The design phase (and associated costs) begins with the initial concept 
development, includes planning as well as design, and ends with the 
issuance of a construction Notice to Proceed. Design costs consist of direct 
labor costs, other direct agency costs such as art fees and permits, and 
consultant services cost associated with planning and design. Design may 
include the following:

Planning

• Complete schematic design documents
• Review and develop scope 
• Evaluate schedule and budget
• Review alternative approaches to design and construction
• Obtain owner approval to proceed
• Attend hearings and proceedings in connection with the project
• Prepare feasibility studies
• Prepare comparative studies of sites, buildings, or locations
• Provide submissions for governmental approvals
• Provide services related to future facilities, systems, or equipment 
• Provide services as related to the investigation of existing 

conditions of site or buildings or to prepare as-built drawings
• Develop life cycle costs
• Complete environmental documentation and clearances
• Manage right-of-way procurement process
• Monitor and control project costs

Design

• 
• Evaluate budget and schedule against updated construction cost estimate
• 
• Develop bid documents and forms including contracts
• Complete permit applications
• Coordinate agency reviews of documents
• Review substitutions of materials and equipment
• Prepare additive or deductive alternate documentation
• Coordinate geotechnical, hazardous material, acoustic 

or other specialty design requirements
• Provide interior design services
• Monitor and control project costs

Bid and Award

• Prepare advertisement for bids
• Qualify bidders
• Manage the pre-bid conference
• Evaluate bids
• Prepare the recommendation for award
• Obtain approval of contract award from Board/Council
• Prepare the Notice to Proceed
• Monitor and control project costs

Table 3-2 
Project Cost Categories
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Category 
and Phase

Description

2) Construction 
Management 

Costs:

All costs associated with construction management, including closeout 
costs, are included in this category. Construction management costs 
consist of direct labor, other agency costs, and consultant usage. 
Construction management may include the following:

Construction

• Hold pre-construction conference
• Review and approve schedule and schedule updates
• Perform on-site management
• Review shop drawings, samples, and submittals
• Perform testing and inspection
• Process payment requests 
• Review and negotiate Change Orders 
• Prepare monthly reports to owner and agencies
• Respond to Requests for Information
• Develop and implement a project communications plan
• Perform document control
• Manage claims 
• 

Closeout  
Phase

• Commission facilities and equipment
• Train maintenance and operation personnel
• Document and track warranty and guarantee information 
• Plan move-in
• File notices (occupancy, completion, etc.)
• 
• Monitor and control project costs

3) Total Project 
Delivery Costs:

This is the total cost of delivering a capital improvement project, equal to 
the sum of the design cost and construction management costs indicated 
above.

4) Change 
Order Cost: 

Please see the Update 2005 Report for descriptions of the following types 
of change orders: 
• Changed/unforeseen conditions - This type of change is necessitated 

by discovery of actual job site conditions that differ from those 

These are conditions a designer could not have reasonably been 
expected to know about during the design of the project.

• Changes to Bid Documents - This type of change is necessitated 
by a mistake or oversight in the original contract documents 

• Client-Initiated Changes - This type of change results from 
additions, deletions or revisions to the physical work.

Table 3-2 
Project Cost Categories (cont’d)
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Category 
and Phase

Description

5)Total 
Construction 
Cost (TCC):

This is the direct construction cost, including all change orders during the 
construction phase (from the issuance of Notice to Proceed to Notice of 
Completion). The following costs are associated with construction and 
are included in the TCC:
• Direct actual construction
• Total amount of positive change orders throughout construction
• Fixtures, furnishing, and equipment (FFE)
• Utilities relocation
• Work performed by the agency’s staff and other agencies’ staff

C. PERFORMANCE DATABASE

The projects data submitted by the agencies 
are compiled in a customized Microsoft 
Access® database. This database not 
only serves as a repository for the data 
collected since the inception of the Study, 
but also allows for data analysis using built-
in functions. The database also provides 
customized reports and tables for easy 
data interpretation. Each year, the projects 
database is updated with the inclusion of 
projects data submitted for that Study year. 
The analysis and the reporting features of 
the database are also updated.

Table 3-3 summarizes the number of 
projects included in the database and in 
the analyses. The 5-year database used 
for the current analysis contains 665 
projects. This total excludes project data 

are not included in the performance data 
analysis but are retained in the performance 
database. In addition, projects delivered by 
alternative delivery are excluded from the 
analysis but included in the database. The 
665 projects selected for analysis do not 
include projects delivered by alternative 
delivery. As explained under subsection 

A Study Criteria of this chapter, outlier 
analysis was performed using statistical 
techniques to ensure consistency in 
the selection of outlier data points. This 

Update 2008 and the agencies recognize 

as outliers in previous Study years have 
been included in the performance data 
analysis, and vice-versa.

This is an improved practice when compared 
to prior Study years where project data 

on a combination of statistical parameters 
and subjective judgments by the Project 

outliers during one Study phase were kept 
as outliers in subsequent Study phases. 

Table 3-3 shows that as the rules for 

of non-representative and projects with 
TCC less than $100K have decreased. In 
addition, only thirteen projects have been 
excluded as outliers in the Update 2014 
Study as compared to the elimination 
of several hundred projects prior to the 

In the Study  2002 report,  i t  was 
recommended that at least 10 projects 

Table 3-2 
Project Cost Categories (cont’d)
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per classification and a minimum data 
set of 2,000 projects distributed evenly 
among classifications, ranges of TCC, 
and agencies are necessary to achieve 

2,000 projects have been collected in the 
database, the number of projects analyzed 
in any Study
due to the criteria selected for the inclusion 
of projects in the database. Although the 
requirement for the minimum number 
of projects per classification has been 
met for most project categories, more 
data needs to be collected to ensure an 

St
ud

y 
Ph

as
e1

Submitted Deleted2 Count After 
Deletions5 Excluded Net

Traditional 
Projects 

Submitted

(a) 
Alternative 

Delivery 
Projects 

Submitted4

(b) 
Total

(c) TCC 
<$100K

(d) Non-
Repre-

sentative
(e)=(b)-(a)-

(c)-(d)
(f) Project 

Completion 
Date < 2006

(g) 
Outliers3

Projects in 
Analyses 
(h)= (e)-
(f)-(g)

I 239 0 239 27 44 168 168 0 0
II 285 0 285 0 35 250 250 0 0
III 262 0 262 0 29 233 233 0 0
IV 173 0 173 18 24 131 131 0 0
V 182 0 182 0 4 178 177 0 0
VI 191 0 191 0 4 187 188 0 0
VII 158 0 158 2 0 156 156 0 0
VIII 155 0 155 2 0 153 149 0 4
IX 174 10 184 2 1 171 44 1 126
X 122 15 137 1 0 121 0 1 120
XI 160 15 175 0 0 160 11 6 143
XII 143 8 151 3 0 140 4 2 134
XIII 145 27 172 0 0 145 4 3 138

Total 2,389 75 2,464 55 141 2,193 1,515 13 665
Notes: 
1 Study Phase indicates action taken on the count of projects corresponding to Study Years I = 2002, II = 2003, III = 2004, 

IV = 2005, V = 2006, VI = 2007, VII = 2008, VIII = 2009, IX = 2010, X = 2011, XI = 2012, XII = 2013, and XIII = 2014
2 

3 

4 

analyses. 
5

in the 665 projects selected for analysis in the Update 2014 Study.

Table 3-3 
Growth of Database

even distribution of projects amongst all 

The agencies acknowledged that it 
is vital to the success of the Study to 
continue increasing the size of the data 

consistency, and reliability of results. As 
previously indicated, there are 4 project 
types (Municipal Facilities, Streets, Pipe 
Systems, and Parks) and 16 project 

Study. Table 
3-4 summarizes the distribution of projects 
included in the Update 2014 analyses. 
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D. CHARACTERISTICS OF  
DATA ANALYZED

Project performance data were analyzed 
using the custom database application at 
both the Project Type level and the Project 

Table 3-1). 

Project Count and Project Delivery by 
Completion Year

Table 3-5 summarizes characteristics of the 
projects included in the analyses by project 
completion year and shows trends in the 
average TCC values, median TCC values, 
design costs, construction management 
costs, and overall project delivery costs. 
The median value is the value at which 50 
percent of the values are above and 50 
percent of the values are below. 

As indicated in Table 3-5, median project 
size has fluctuated considerably since 
2009. The median project size increased 
approximately 26 percent between 2009 
and 2011. After increasing in 2009 and 
2010, there was a decrease in median 
project size in 2012 with an approximately 
20 percent decrease over 2011 levels. 
In 2013, the median project size then 
increased 20 percent to a similar value 
as in 2011. A similar trend is observed in 

could be due to a combination of several 
factors such as the selection of projects 

projects with high TCC values during the 
outlier analysis, and the addition of several 
new projects with low TCC values. 

Project 
Completion 

Date

Count by Project Type Project Delivery Data
M

unicipal 
Facilities

Streets

Pipes

Parks

Total

 Average TC
C

 
($M

) 

M
edian TC

C
 

($M
)

D
esign C

ost  
(%

 of TC
C

) 

C
onstruction 

M
anagem

ent 
C

ost  
(%

 of TC
C

)

Project 
D

elivery C
ost  

 (%
 of TC

C
) 

2009 28 76 56 10 170 $2.46 $0.82 21% 19% 40%
2010 15 55 80 8 158 $2.35 $0.95 22% 19% 41%
2011 26 51 59 11 147 $2.65 $1.03 27% 21% 48%
2012 10 38 43 11 102 $1.96 $0.86 27% 22% 49%
2013 18 25 40 5 88 $2.47 $1.04 29% 17% 46%
Total 97 245 278 45 665 $2.40 $0.92 25% 20% 45%

Notes: 
1 Project Delivery percentages represent arithmetic averages of the individual projects and do not represent the 

results from the regression analyses.
2

3

Study.

Table 3-5 
Project Count and Project Delivery by Completion Year
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While project delivery costs measured as 
a percentage of the TCC have remained 
relatively stable in the past, this percentage 
has increased 9 percentage points from 
2010 to 2012. This can be attributed to 
the “below market rate” bids that were 
being widely observed in California’s 
construction sector. In addition, factors 
such as personnel turnover in the agencies 
have also affected productivity, leading 

Project Delivery Costs by Project Type

Table 3-6 shows project delivery costs 
by each of the four project types in the 
Study for the full range of TCC. The project 
delivery percentage for a category is the 
arithmetic average of the project delivery 
percentages of the individual projects 
grouped under that category.

Projects belonging to the Municipal 
category have the lowest average project 
delivery percentage. The Pipes category 
has the maximum number of projects 
(n = 278) in the Update 2014 database. 
The Streets category also has a similar 
number of projects in the database  
(n = 245). The Parks category exhibits 

Type
D

esign

C
onstruction 

M
anagem

ent

Project 
D

elivery 
(Total)

M
edian Total 

C
onstruction 
C

ost ($M
)

N
um

ber of 
Projects (N

)

Municipal Facilities 22% 18% 40% 1.87 97
Parks 29% 23% 52% 0.50 45

Pipe Systems 23% 20% 43% 1.10 278
Streets 26% 20% 46% 0.74 245

Average 25% 20% 45% 0.92 665
Notes: 
1 Project Delivery percentages represent arithmetic averages of the individual projects and do not represent the 

results from the regression analyses.
2

3

Study.

Table 3-6 
Project Delivery Costs by Project Type (% of TCC) (Full Range of TCC )
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a high average project delivery cost. 
The average project delivery percentage 
for the overall dataset is approximately 
45 percent. These percentages have 
remained relatively stable for the four 
project types over the past few years.

Over the course of the Study, the agencies 
have observed that the relatively high 
average project delivery cost of Streets 
projects is probably due to increasing 

community outreach requirements, 
environmental mitigation requirements, 
and the smaller median total construction 
cost of these projects. 

Table 3-7 shows project delivery costs by 
each of the four project types in the Study 
for the 80th percentile subset of TCC (Note: 
In Update 2009, the concept of looking at 
a subset of projects was introduced. This 
subset generally characterizes the projects 

This step was taken as it was generally 
believed that project delivery for the very 
large projects did not characterize the 

being examined.). The trends in the project 
delivery costs for the projects in the 80th 
percentile subset of TCC follow that of 
the projects in the full range of TCC. 
As expected based upon the agencies’ 
practical experience, project delivery costs 
are higher for projects that fall in the 80th 
percentile subset of TCC. 

Type

D
esign

C
onstruction 

M
anagem

ent

Project 
D

elivery 
(Total)

M
edian Total 

C
onstruction 
C

ost ($M
)

N
um

ber of 
Projects (N

)

Municipal Facilities 26% 18% 44% 0.97 78
Parks 32% 25% 57% 0.48 36

Pipe Systems 25% 21% 46% 0.82 223
Streets 28% 21% 49% 0.52 196

Average 27% 21% 48% 0.72 533

Notes: 
1 Project Delivery percentages represent arithmetic averages of the individual projects and do not represent the 

results from the regression analyses.
2

3

Study.

Table 3-7 
Average Project Delivery Costs by Project Type (% of TCC)

(80th Percentile Subset of TCC )
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 Consultant Usage Analysis

Project del ivery performance and 
consultant usage by agency are presented 
in Table 3-8. The table indicates that 
approximately 60 percent of the design 
work and approximately 79 percent of 
the construction management efforts are 
completed in-house by the participating 

Table 3-8 
Project Delivery Performance and Consultant Usage by Agency

agencies. Consultants account for 
approximately 31 percent of the total 
project delivery costs while in-house efforts 
by the participating agencies accounts for 
the remaining 69 percent of the project 
delivery costs. For the available data, a 
clear relationship between the level of 
in-house effort and project delivery costs 
cannot be established.

Notes: 
1

2

and city forces construction cost.
3

AGENCY

D E S I G N CONSTRUCTION 
MANAGEMENT PROJECT DELIVERY TCC

In-House Consultants Total %
 of TC

C
2

In-House Consultants Total %
 of TC

C

In-House Consultants Total %
 of TC

C

Average

M
edian

($M
)

%
 of D

esign

($M
)

%
 of D

esign

($M
)

%
 of C

M

($M
)

%
 of C

M

($M
)

%
 of PD

($M
)

%
 of PD

Agency A 44.2 71% 17.8 29% 28% 38.4 81% 9.1 19% 18% 82.6 75% 26.8 25% 46% 2.1 1.0
Agency B 12.0 40% 18.2 60% 27% 12.5 57% 9.2 43% 18% 24.5 47% 27.4 53% 45% 2.0 0.5
Agency C 26.8 95% 1.3 5% 19% 24.9 98% 0.5 2% 17% 51.8 97% 1.9 3% 36% 2.0 1.3
Agency D 28.0 53% 24.7 47% 20% 66.1 88% 8.8 12% 31% 94.1 74% 33.6 26% 51% 4.8 1.7
Agency E 7.0 37% 11.7 63% 19% 10.8 37% 18.3 63% 18% 17.8 37% 30.0 63% 37% 1.5 0.7
Agency F 23.0 52% 21.4 48% 28% 37.7 87% 5.5 13% 26% 60.7 69% 26.9 31% 54% 2.8 0.5
Agency G 19.8 63% 11.5 37% 25% 9.3 99% 0.1 1% 10% 29.0 71% 11.7 29% 35% 1.7 0.8
OVERALL 160.7 60% 106.7 40% 25% 199.7 79% 51.6 21% 20% 360.4 69% 158.3 31% 45% 2.4 0.9
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E. REGRESSION ANALYSES RESULTS

During Update 2008, several changes 
were made to improve the modeling 
methodology. These included developing 
a statistically-sound method for outlier 
analysis, using a l inear trendl ine 
regression for modeling project costs 
relationships, and using the upper and 

interval to estimate the range of the project 
delivery percentages. As a result of these 
improvements, the model relationships 
could be predicted with a high degree of 
certainty as compared to previous Study 
years. As previously indicated, during 
Update 2009, the modeling methodology 

in two ranges of TCC. Results from the 
regression analysis methodology are 
discussed in Appendix B. 

In most cases, the results reflect the 
agencies’ experience with the delivery 
of capital projects that on a percentage 
basis projects with lower TCCs are more 
expensive to deliver than projects with 
higher TCCs. Only 3 out of the 16 categories 
have lower project delivery percentages for 
the 80th percentile subset of projects than 
the full range of projects. It is concluded 
that the model results are reasonable from 
a statistical perspective.

F. OTHER CONSIDERATIONS

Size of the Database

Increasing the size of the project database 
is a major challenge posed to the Study 
participants. This is primarily because 
of the 5-year rolling window criterion 

new projects are added, old projects are 
excluded from analyses based on age. The 
participating agencies are also challenged 
to identify as many completed projects as 
possible that meet the rest of the Study 

via alternative delivery techniques need 
to be quantified by including them for 
analysis in the project database. However, 

mechanisms, those projects will have to be 
analyzed separately from the rest of the 
projects in the database.

BMP Implementation and Project  
Delivery Costs

Although it is desirable for project delivery 

increase and BMPs are implemented, this 
can be confounded by other factors that 
change annually such as project size and 
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At the onset of this Study, the agencies 
examined over 100 practices used in 
project delivery. Included in this Study were 
a number of practices that the participants 
did not commonly use at the time, but 
believed could add value if ultimately 
implemented as Best Management 
Practices (BMPs). Each year the agencies 

on relevant experiences in order to identify 
new BMPs. Existing BMPs, in some cases, 
are reworked by the agencies to address 

implementation. As in the past, agency 
implementation of these selected practices 
continues to be tracked during the Study.

BMPs are usually developed to address a 

may affect other elements of project 
delivery. A BMP that reduces project 
schedule, for example, may also favorably 
impact both communication and project 
costs. While it is not possible to discreetly 

the participating agencies developed an 

associated with each BMP. This was 
accomplished in Update 2010 Study by 
assigning a Perceived Value to each 
BMP. The Agencies continue to identify 
the Perceived Value on all new BMPs. 
The participating agencies judge that each 
of the BMPs favorably impact one of the 
following categories:

• Cost

• Schedule

• Quality

• Communication

• Environment

• Customer Service

To identify the predominant Perceived 
Values associated with each new BMP, 
the participating agencies vote on which 
Perceived Values are most applicable 
for their Agency. The responses are then 
tabulated. A Perceived Value receiving 
three or more votes relative to a BMP 

received a check mark as shown in 
Table 4-1. If a check mark is not shown, 
it indicates that the Perceived Value 
received two or less votes relative to a 
BMP; it does not mean that a BMP has no 

Perceived Value category. 
The majority of the BMPs are assigned 
a Perceived Value of either “cost” or 
“schedule”, followed by “quality”. This 
indicates that majority of the agencies 
found these “Perceived Values” as most 
applicable to the adopted BMPs. 
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A. NEW BEST MANAGEMENT  
PRACTICES

In Update 2014, the Project Team added 
one new BMP to the BMP implementation 
tracking list. The new BMP was developed 
by discussions during a quarterly meetings. 
The new BMP is:

• 5.III.k 2014 – Establish the use 
of dashboards as a quick way 
to check project delivery perfor-
mance for both internal and ex-
ternal reporting and that is easy 
to use, has appropriate level of 

This new BMP is believed to directly 

and customer service aspects of either 
design or construction management, and, 

B. DESCRIPTION OF BEST  
MANAGEMENT PRACTICES

Included in this report are descriptions of 
each BMP. Study 2002 report was when 

presented in Table 4-1, have been updated 

of those BMPs, the inclusion of Perceived 
Values for each BMP as well as additions 
(year developed shown with number) to the 
BMP list since 2002.
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 p
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 b
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 p
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 C
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 c
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ra
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at
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 m
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ra
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 p
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l d
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 p
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r p
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 b
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k.

 2
00

3
Tr

ai
n 

in
-h

ou
se

 s
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e 

en
vi

ro
nm

en
t a

s 
w

el
l 

as
 in

 th
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 p
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f d
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 c
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 c
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 d
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 b
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l b
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 c
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 c

ha
rg

e 
de

si
gn

 a
pp

ro
va

l s
uc

h 
th

at
 it

 o
cc

ur
s 

at
 th
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at
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 d
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 c
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r p
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 p
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 c
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t p
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 b
e 

an
 o

pp
or

tu
ni

ty
 fo

r p
ro

bl
em

 
pr

oj
ec

ts
 (r

el
oc

at
io

ns
) t

o 
be

 d
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07

D
es

ig
na

te
 a

 re
sp

on
si

bl
e 

pe
rs

on
 o

r g
ro

up
 

an
d 

m
ile

st
on

es
 fo

r u
til

ity
 re

lo
ca

tio
ns

.

Id
en

tif
yi

ng
 a

 u
til

ity
 re

lo
ca

tio
n 

sp
ec

ia
lis

t w
ith

in
 

th
e 

pr
oj

ec
t d

el
iv

er
y 

te
am

 w
ho

 is
 fa

m
ilia

r w
ith

 th
e 

pr
oc

ed
ur

es
 a

nd
 c

on
ta

ct
s 

w
ith

in
 th

e 
pu

bl
ic

 a
nd

 
pr

iv
at

e 
ut

ilit
y 

en
tit

ie
s 

w
ill 

im
pr

ov
e 

co
m

m
un

ic
at

io
n 

an
d 

pr
ob

le
m

 s
ol

vi
ng

 d
ur

in
g 

de
si

gn
 a

nd
 c

on
st

ru
ct

io
n.

3.
III

.m
 

20
08

M
ai

nt
ai

n 
an

d 
re

gu
la

rly
 u

pd
at

e 
el

ec
tro

ni
c 

an
d 

re
la

te
d 

do
cu

m
en

ts
, a

s 
w

el
l a

s 
te

ch
ni

ca
l/s

pe
ci

al
 p

ro
vi

si
on

s.

pr
ov

is
io

ns
 n

ee
d 

to
 b

e 
re

gu
la

rly
 m

ai
nt

ai
ne

d 
an

d 
up

da
te

d 
in

 o
rd

er
 to

 re
du

ce
 th

e 
am

ou
nt

 o
f t

im
e 

re
qu

ire
d 

to
 

cr
ea

te
 c

on
tra

ct
 b

id
 d

oc
um

en
ts

. I
f a

 C
ity

 im
pl

em
en

ts
 

fo
r e

ve
ry

 p
ro

je
ct

 o
ne

 ti
m

e 
in

st
ea

d 
of

 e
ac

h 
m

an
ag

er
 

ha
vi

ng
 to

 m
od

ify
 th

es
e 

do
cu

m
en

ts
 o

f e
ve

ry
 p

ro
je

ct
.

Construction Management

4.
I.a

.

D
el

eg
at

e 
au

th
or

ity
 to

 th
e 

C
ity

 E
ng

in
ee

r/
Pu

bl
ic

 W
or

ks
 D

ire
ct

or
 o

r o
th

er
 

de
pa

rtm
en

ts
 to

 a
pp

ro
ve

 c
ha

ng
e 

or
de

rs
 to

 th
e 

co
nt

in
ge

nc
y 

am
ou

nt
.

C
ha

ng
e 

or
de

r w
or

k 
sh

ou
ld

 b
e 

au
th

or
iz

ed
 a

s 
so

on
 a

s 
is

 p
ra

ct
ic

al
ly

 p
os

si
bl

e 
in

 o
rd

er
 to

 a
vo

id
 p

ot
en

tia
l d

el
ay

s 

fo
r r

ev
ie

w
 a

nd
 a

ut
ho

riz
at

io
n 

by
 th

e 
Bo

ar
d 

m
ay

 d
el

ay
 

pr
oj

ec
t p

ro
gr

es
s,

 e
ve

n 
th

ou
gh

 it
 m

ay
 b

e 
w

ith
in

 th
e 

co
nt

in
ge

nc
y 

am
ou

nt
 a

llo
w

ed
 in

 th
e 

pr
oj

ec
t b

ud
ge

t. 
Au

th
or

iz
at

io
n 

of
 th

e 
C

ity
 E

ng
in

ee
r/P

ub
lic

 W
or

ks
 

D
ire

ct
or

 to
 a

pp
ro

ve
 c

ha
ng

es
 w

ith
in

 th
e 

co
nt

in
ge

nc
y 

bu
dg

et
ed

 fo
r c

ha
ng

es
 w

ill 
en

su
re

 th
at

 c
rit

ic
al

 c
ha

ng
es

 
ar

e 
ac

te
d 

on
 p

ro
m

pt
ly

 a
nd

 th
at

 d
el

ay
s 

ar
e 

m
in

im
iz

ed
.
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lu
e
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4.
I.m

.
C

la
ss

ify
 ty

pe
s 

of
 c

ha
ng

e 
or

de
rs

.

su
ch

 a
s 

ch
an

ge
d 

co
nd

iti
on

s,
 u

nf
or

es
ee

n 
co

nd
iti

on
s,

 o
w

ne
r r

eq
ue

st
s,

 o
r d

es
ig

n 
ch

an
ge

s 
fo

r o
w

ne
r u

se
 im

pr
ov

es
 u

nd
er

st
an

di
ng

 o
f t

he
 

pr
oj

ec
t a

nd
 le

ss
on

s 
le

ar
ne

d 
fro

m
 th

e 
da

ta
 m

ay
 

im
pr

ov
e 

pr
oj

ec
t d

el
iv

er
y 

on
 s

im
ila

r p
ro

je
ct

s.

4.
II.

a.
In

cl
ud

e 
a 

fo
rm

al
 D

is
pu

te
 R

es
ol

ut
io

n 
Pr

oc
ed

ur
e 

in
 a

ll 
co

nt
ra

ct
 a

gr
ee

m
en

ts
.

C
on

st
ru

ct
io

n 
is

 a
ck

no
w

le
dg

ed
 a

s 
a 

di
sp

ut
e 

pr
on

e 
in

du
st

ry
. A

s 
su

ch
, i

t m
ak

es
 s

en
se

 to
 

pr
ov

id
e 

op
tio

ns
 in

 th
e 

co
nt

ra
ct

 d
oc

um
en

ts
 

to
 a

vo
id

 li
tig

at
io

n 
an

d 
to

 e
xp

ed
ite

 d
is

pu
te

s 
re

so
lu

tio
n 

us
in

g 
al

te
rn

at
iv

es
 to

 li
tig

at
io

n.

4.
III

.a
.

U
se

 a
 te

am
 b

ui
ld

in
g 

pr
oc

es
s 

fo
r 

pr
oj

ec
ts

 g
re

at
er

 th
an

 $
5 

m
illi

on
.

Pa
rtn

er
in

g 
is

 a
 te

am
-b

ui
ld

in
g 

pr
oc

es
s 

th
at

 h
as

 a
 

pr
ov

en
 re

co
rd

 o
f i

m
pr

ov
in

g 
w

or
ki

ng
 re

la
tio

ns
hi

ps
 

an
d 

pr
od

uc
tio

n,
 a

nd
 re

du
ci

ng
 c

la
im

s 
an

d 
di

sp
ut

es
 

on
 c

on
st

ru
ct

io
n 

pr
oj

ec
ts

. I
t i

s 
on

e 
of

 s
ev

er
al

 te
am

-
bu

ild
in

g 
pr

oc
es

se
s 

th
at

 s
ho

ul
d 

be
 u

se
d 

in
 th

e 
in

te
re

st
 

4.
IV

.a
.

In
vo

lv
e 

th
e 

C
on

st
ru

ct
io

n 
M

an
ag

em
en

t 
Te

am
 p

rio
r t

o 
co

m
pl

et
io

n 
of

 d
es

ig
n.

Ex
pe

rie
nc

ed
 c

on
tra

ct
or

s 
an

d 
co

ns
tru

ct
io

n 
m

an
ag

er
s 

sh
ou

ld
 b

e 
in

cl
ud

ed
 in

 th
e 

de
si

gn
 p

ro
ce

ss
 to

 m
ak

e 
de

si
gn

s 
m

or
e 

co
ns

tru
ct

ib
le

 a
nd

 lo
w

er
 c

os
t. 

C
on

st
ru

ct
io

n 
m

an
ag

er
s 

an
d 

co
nt

ra
ct

or
s 

ar
e 

fre
qu

en
tly

 m
or

e 
ex

pe
rie

nc
ed

 a
bo

ut
 th

e 
pr

od
uc

ts
 a

nd
/o

r e
qu

ip
m

en
t 

as
 w

el
l a

s 
co

ns
tru

ct
io

n 
m

et
ho

ds
 th

at
 a

re
 re

ad
ily

 
av

ai
la

bl
e.

 T
he

ir 
co

nt
rib

ut
io

ns
 to

 s
el

ec
tio

ns
 a

nd
 

de
ci

si
on

s 
du

rin
g 

th
e 

de
si

gn
 p

ro
ce

ss
 w

ill 
fa

ci
lit

at
e 

co
ns

tru
ct

io
n 

pr
oc

ur
em

en
t, 

m
ea

ns
 a

nd
 m

et
ho

ds
.

4.
IV

.b
 

20
10

Im
pl

em
en

t E
le

ct
ro

ni
c 

C
on

tra
ct

 
Pa

ym
en

t P
ro

ce
ss

.

M
an

y 
ap

pr
ov

al
s 

ar
e 

re
qu

ire
d 

to
 p

ro
ce

ss
 c

on
tra

ct
 

pa
ym

en
ts

. U
si

ng
 e

le
ct

ro
ni

c 
pr

oc
ed

ur
es

 p
ro

vi
de

s 
an

 a
ve

nu
e 

to
 e

xp
ed

ite
 th

e 
ne

ce
ss

ar
y 

ap
pr

ov
al

s.
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R
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D
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Pe
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lu
e

Cost
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Satisfaction
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4.
IV

.c
20

10
w

ith
in

 6
 m

on
th

s 
of

 p
ro

je
ct

 c
om

pl
et

io
n.

O
ne

 o
f t

he
 la

st
 ta

sk
s 

fo
r a

 p
ro

je
ct

 is
 th

e 
up

da
tin

g 

th
is

 ta
sk

 is
 p

ut
 o

ff 
fo

r o
th

er
 p

re
ss

in
g 

m
at

te
rs

. 
Th

is
 B

M
P 

es
ta

bl
is

he
s 

a 
6 

m
on

th
 d

ea
dl

in
e.

4.
V.

a.
 

20
03

D
el

eg
at

e 
au

th
or

ity
 b

el
ow

 C
ou

nc
il 

to
 m

ak
e 

co
nt

ra
ct

 a
w

ar
ds

 u
nd

er
 $

1 
m

illi
on

.

Th
e 

tim
e 

an
d 

co
st

s 
of

 s
ch

ed
ul

in
g 

an
d 

pr
es

en
tin

g 
a 

C
ou

nc
il 

or
 B

oa
rd

 it
em

 c
an

 b
e 

sa
ve

d 
an

d 
pr

oj
ec

t s
ta

rts
 

ca
n 

be
 e

xp
ed

ite
d 

if 
aw

ar
ds

 o
n 

pr
oj

ec
ts

 w
ith

 b
ud

ge
ts

 
un

de
r $

1 
m

illi
on

 c
an

 b
e 

aw
ar

de
d 

ad
m

in
is

tra
tiv

el
y.

4.
V.

b 
20

03
co

nt
ra

ct
or

s 
on

 la
rg

e,
 c

om
pl

ex
 p

ro
je

ct
s.

pr
io

r p
er

fo
rm

an
ce

 o
n 

si
m

ila
r p

ro
je

ct
s,

 s
af

et
y 

an
d,

 u
lti

m
at

el
y,

 p
ro

je
ct

 d
el

iv
er

y 
co

st
.

4.
V.

c 
20

03
M

ak
e 

bi
d 

do
cu

m
en

ts
 a

va
ila

bl
e 

on
lin

e.

M
ak

in
g 

bi
d 

do
cu

m
en

ts
 a

va
ila

bl
e 

on
 li

ne
 w

ill 
re

du
ce

 
Ag

en
cy

 p
rin

tin
g 

co
st

s.
 It

 m
ay

 a
ls

o 
in

cr
ea

se
 b

id
de

r 
pa

rti
ci

pa
tio

n 
by

 m
ak

in
g 

do
cu

m
en

ts
 e

as
ily

 a
va

ila
bl

e 
to

 
a 

la
rg

er
 p

oo
l o

f p
ot

en
tia

l b
id

de
rs

 a
nd

 s
ub

co
nt

ra
ct

or
s.

Project Management

5.
I.f

.
As

si
gn

 a
 c

lie
nt

 re
pr

es
en

ta
tiv

e 
to

 e
ve

ry
 p

ro
je

ct
.

C
lie

nt
 (e

nd
 u

se
r) 

re
pr

es
en

ta
tio

n 
du

rin
g 

th
e 

lif
e 

of
 

th
e 

pr
oj

ec
t w

ill 
ex

pe
di

te
 d

ec
is

io
ns

 o
n 

su
bm

itt
al

s,
 

su
bs

tit
ut

io
ns

, a
nd

 c
ha

ng
es

. T
he

ir 
in

vo
lv

em
en

t 
w

ill 
al

so
 h

el
p 

de
te

rm
in

e 
in

te
nt

 a
nd

 s
tre

am
lin

e 
th

e 
co

m
m

is
si

on
in

g 
an

d 
oc

cu
pa

nc
y 

pr
oc

es
s.

5.
I.j

 2
00

3
C

re
at

e 
in

-h
ou

se
 p

ro
je

ct
 m

an
ag

em
en

t 
te

am
 fo

r s
m

al
l p

ro
je

ct
s.

It 
ha

s 
be

en
 d

oc
um

en
te

d 
th

at
 th

e 
co

st
 o

f p
ro

je
ct

 
de

liv
er

y 
of

 s
m

al
l p

ro
je

ct
s 

is
 a

 h
ig

he
r p

er
ce

nt
ag

e 
of

 th
e 

co
ns

tru
ct

io
n 

co
st

. E
st

ab
lis

hi
ng

 a
 p

ro
je

ct
 

m
an

ag
em

en
t t

ea
m

 th
at

 s
pe

ci
al

iz
es

 in
 s

m
al

le
r 

pr
oj

ec
ts

 m
ay

 le
ad

 to
 e

co
no

m
ie

s 
su

ch
 a

s 
gr

ou
pi

ng
 s

im
ila

r p
ro

je
ct

s 
du

rin
g 

pe
rm

itt
in

g 
an

d 
bi

dd
in

g 
th

us
 re

du
ci

ng
 p

ro
je

ct
 d

el
iv

er
y 

co
st

.
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5.
I.k

 
20

04
In

st
itu

tio
na

liz
e 

Pr
oj

ec
t M

an
ag

er
 

pe
rfo

rm
an

ce
 a

nd
 a

cc
ou

nt
ab

ilit
y.

R
ec

og
ni

ze
 th

at
 p

ro
fe

ss
io

na
l p

ro
je

ct
 m

an
ag

em
en

t 

Pr
ov

id
e 

fo
r P

M
I, 

C
C

M
, o

r o
th

er
 fo

rm
al

 tr
ai

ni
ng

 

m
ea

su
re

s 
fo

r p
ro

je
ct

 d
el

iv
er

y 
pe

rs
on

ne
l.

5.
II.

a
Pr

ov
id

e 
fo

rm
al

 tr
ai

ni
ng

 fo
r P

ro
je

ct
 

M
an

ag
er

s 
on

 a
 re

gu
la

r b
as

is
.

Pr
oj

ec
t M

an
ag

er
s 

co
m

e 
to

 p
ro

je
ct

s 
w

ith
 v

ar
yi

ng
 

de
gr

ee
s 

of
 s

ki
ll 

an
d 

fa
m

ilia
rit

y 
w

ith
 A

ge
nc

y 
pr

oc
ed

ur
es

. O
rie

nt
at

io
n 

an
d 

tra
in

in
g 

w
ill 

im
pr

ov
e 

th
ei

r a
bi

lit
y 

to
 d

el
iv

er
 th

e 
pr

oj
ec

t o
n 

th
e 

in
te

nd
ed

 
sc

he
du

le
. I

t i
s 

al
so

 im
po

rta
nt

 th
at

 u
pd

at
ed

 tr
ai

ni
ng

 
is

 a
va

ila
bl

e 
at

 le
as

t o
n 

an
 a

nn
ua

l b
as

is
.

5.
II.

d 
20

06

en
su

re
 th

at
 P

M
 tr

ai
ni

ng
 in

cl
ud

es
 A

ge
nc

y 
po

lic
ie

s,
 p

ro
ce

du
re

s,
 fo

rm
s,

 a
nd

 s
ta

nd
ar

ds
 

of
 p

ra
ct

ic
e 

(s
ch

ed
ul

in
g,

 b
ud

ge
tin

g,
 

cl
ai

m
s 

av
oi

da
nc

e,
 ri

sk
 a

na
ly

si
s,

 e
tc

). 

by
 th

e 
ed

uc
at

io
n 

an
d 

sk
ills

 o
f t

he
 p

ro
je

ct
 m

an
ag

er
. 

Ag
en

ci
es

 s
ho

ul
d 

ve
rif

y 
th

at
 P

M
’s

 k
no

w
 a

nd
 u

se
 

th
e 

to
ol

s 
av

ai
la

bl
e 

w
ith

in
 a

n 
Ag

en
cy

 a
nd

 th
at

 
th

ey
 a

re
 c

ur
re

nt
 w

ith
 in

du
st

ry
 p

ra
ct

ic
es

.

5.
III

.a
.

Ad
op

t a
nd

 u
se

 a
 P

ro
je

ct
 C

on
tro

l 
Sy

st
em

 o
n 

al
l p

ro
je

ct
s.

A 
w

eb
-b

as
ed

 p
ro

je
ct

 c
on

tro
l s

ys
te

m
 w

ill 
im

pr
ov

e 
co

lla
bo

ra
tio

n 
an

d 
do

cu
m

en
ta

tio
n 

du
rin

g 
th

e 
de

si
gn

 a
nd

 c
on

st
ru

ct
io

n 
pr

oc
es

s.
 Q

ue
st

io
ns

, 
an

sw
er

s,
 p

ro
po

sa
ls

, a
nd

 d
ec

is
io

ns
 c

an
 b

e 
ex

pe
di

te
d 

us
in

g 
a 

co
lla

bo
ra

tiv
e 

sy
st

em
.

5.
III

.e
 

20
06

ex
pe

nd
itu

re
s 

by
 c

at
eg

or
y 

to
 m

on
ito

r p
ro

je
ct

 
ha

rd
 a

nd
 s

of
t c

os
ts

 d
ur

in
g 

pr
oj

ec
t d

el
iv

er
y.

ac
tu

al
 e

xp
en

di
tu

re
s 

ag
ai

ns
t p

la
nn

ed
 b

ud
ge

ts
 

be
 m

ad
e 

av
ai

la
bl

e 
to

 p
ro

je
ct

 m
an

ag
er

s 
to

 b
e 

us
ed

 a
s 

a 
pe

rfo
rm

an
ce

 m
ea

su
re

m
en

t t
oo

l. 
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C. PROGRESS ON BEST  
MANAGEMENT PRACTICE  
IMPLEMENTATION

For Update 2014, the agencies continued 
to exchange ideas regarding strategies 
for implementing various BMPs by using 
networking opportunities during the face-
to-face meetings, team discussions during 
conference calls, and the online discussion 
forum. Agencies pursuit of fully implementing 
BMPs was not as fruitful as with years 
past. Many Agencies had other competing 
priorities to deal with. Other impacts were 
continued staff reductions, furloughs, and 
the management’s increased involvement 
in resolving budgetary issues. Constraints 
continue to limit the full implementation 
of BMPs for some agencies. In those 
instances, a partially implemented BMP is 
considered complete by that agency and is 
noted in Table 4-2.  Agencies continue to 
focus their efforts on adherence to BMPs 
that have been implemented and judged 

processes for participating departments. 
As of Update 2014, and including the 
addition of the new BMP, the agencies 
have fully implemented about 69 percent 
of all BMPs. Seven (7) percent of the total 
BMPs have been partially implemented 
by the agencies. Many of the remaining 
BMPs require more involvement and  
input from multiple departments making 
them more complicated to implement than 
other BMPs. 

To support the linking of BMPs to 
performance improvements,  BMP 
implementation by the agencies is tracked.

BMPs targeted for future implementation 
and progress on implementation of 
adopted BMPs since the Update 2014 
are summarized below.

Implemented from  
June 2013 to September 2014:

Targeted October 2014 Onward:

• 4.IV.b 2010 Implement Electronic 
Contract Payment Process.

• 5.III.g 2006 Monitor “earned value” 
versus budgeted and actual expenditures 
during project delivery.

• 5.III.k.2014 Establish the use of dashboards 
as a quick way to check project delivery 
performance for both internal and external 
reporting and that is easy to use, has 

I. City of Los Angeles
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Implemented from  
June 2013 to September 2014:

Targeted October 2014 Onward:
II. City of Long Beach 

III. City of Oakland

Implemented from  
June 2013 to September 2014:

Targeted October 2014 Onward:

• 5.III.k.2014 Establish the use of dashboards 
as a quick way to check project delivery 
performance for both internal and external 
reporting and that is easy to use, has 
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IV. City of Sacramento
Implemented from  

June 2013 to September 2014:
Targeted October 2014 Onward:

Department of Public Works

Department of Utilities

Department of Public Works

Department of Utilities

• 4.V.c 2003 Make bid documents available online.

V. City of San Diego

Implemented from  
June 2013 to September 2014:

Targeted October 2014 Onward:

• 2.o.2007 Establish criteria for obtaining 
independent cost estimates which take in 
consideration both project characteristics and 
volatility of the market (partially Implemented)

• 5.III.j 2013 Implement a schedule tracking 
system that monitors the actual percent 
complete against the percent of time elapsed 

project and schedule (partially Implemented)

• 7.a.2009 Identify the environmental 

award (partially Implemented)

• 5.III.k.2014 Establish the use of dashboards 
as a quick way to check project delivery 
performance for both internal and external 
reporting and that is easy to use, has 
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VI. City and County of San Francisco
Implemented from  

June 2013 to September 2014:
Targeted October 2014 Onward:

• 5.III.k.2014 Establish the use of 
dashboards as a quick way to check 
project delivery performance for both 
internal and external reporting and that 
is easy to use, has appropriate level 

• 
to ensure that PM training includes agency 
policies, procedures, forms, and standards of 
practice (scheduling, budgeting, claims avoidance, 
risk analysis, etc) (Partially Implemented).

VII. City of San José

Implemented from  
June 2013 to September 2014:

Targeted October 2014 Onward:

• 4.IV.b 2010 Implement Electronic 
Contract Payment Process.

• 5.III.k.2014 Establish the use of dashboards 
as a quick way to check project delivery 
performance for both internal and external 
reporting and that is easy to use, has 
appropriate level of transparency and 

• 3.I.a Develop and use a standardized Project 
Delivery Manual (partially implemented)

• 3.III.a. Use a formal Quality Management 
System. (partially implemented)

• 3.III.m.2008 Maintain and regularly 
update electronic standard contract 

well as technical/special provisions.

• 6.n 2013 Determine appropriate consultant costs 
for professional services (partially implemented).

Table 4-2 summarizes the BMPs that have been implemented by the participating 
agencies, as well as the planned implementation priorities.
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As in previous years, the ability to share 
issues or concerns continues to be one 
of the Study

• Water Quality Inspector

• 

• 

• 

• 

• 

A. WATER QUALITY INSPECTOR

Study Group. 

“Water Quality Inspector” position, or if they 

a water quality inspector position, they 

private construction, etc.

• 

• 

• 
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if they see anything when they are at a 

a Water Quality Inspector position. 

Water Quality Inspector position. Their 

water regulations.

B. DESIGN IMMUNITY FOR PUBLIC 
WORKS PROJECTS

to agencies, in instances where either 

contract.
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Online Discussion Forum

(

C. PROJECT CONTROLS

Table 5-1 below.
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D. CIP AND LEVEL-OF-SERVICE

The linkage between future infrastructure 
a written level of service policy for every 
other asset. They use our Transportation 

for particular classes of assets with the 
exception of streets where the policy is 

www.
onesanfrancisco.org. 
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criteria.

With respect to the existence of a 

a. 

with results of the General 

b. 

specific to certain areas of 

when there is a significant 

c. 

a. 

b. 

analysis of signal warrants, 
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E. AGENCY SUPPLIED MATERIALS

Study

F. INSPECTION OF CONSTRUCTION 
PROJECTS
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within

responsible for inspecting the 

inspectors when necessary. 

a. 

b. 

outside of  

a. 

necessary. 

b. 
 

a. 

etc. for utility connections 

b. 

Infrastructure, or within the public 
right of way.
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inspectors. They hire consultants for 

construction.
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A. PERFORMANCE BENCHMARKING

Performance Benchmarking for the Update 
2014 Study involved analysis of 665 
projects in the projects database. The 
results of the performance benchmarking 
evaluation show that in almost all cases 
project delivery costs expressed as a 
percentage of TCC are higher for projects 
with lower TCCs. This clearly indicates 
that an economy of scale exists in the 
delivery of capital projects. Project delivery 
percentages (arithmetic averages) for the 
Update 2014 Study varied between the 
following values for the full range and the 
80th percentile subset of TCC respectively:

Type
Project 
Delivery 

Percentages
Municipal Projects 40% - 44%

Parks Projects 52% - 57%
Pipes Projects 43% - 46%

Streets Projects 46% - 49%

Table 6-1
Update 2014 Project  

Delivery Percentages

cautioned that the improved results of 
the regression analyses only be used 
as a reference and not for prediction of 
performance. In addition, in light of the 
current bid environment, it is recommended 
that the reader use best judgment in the 
context of the current economic downturn 
when using the Study results for planning 
and budgeting.

In addition to Table 6-1, additional analysis 
was conducted in Update 2014 Study 
to analyze project delivery percentages 
of projects based on TCC ranges. This 

with low TCC costs have higher project 
delivery percentages than projects with 
high TCC costs. This analysis had more 
variation in project delivery percentages 
than seen in the previous analysis and is 
described in Appendix D.

B. SPECIAL STUDY

The Update 2014 Specia l  Study 
investigated the trend in consultant rates 
over time. A template form was developed 
for agencies to collect consultant rates 
data for the past 5 years, and this data will 
be populated by the agencies over the next 
year. The template form was developed by 

data will be collected to make the Study 

C. BEST MANAGEMENT PRACTICES

In Update 2014, the agencies continued 
to exchange ideas regarding strategies 
for implementing various BMPs using 

Although the results of the performance 
analyses are based on historical data 
provided by the participating agencies, 
there are several factors that could affect 
project delivery and are not captured in 
the performance model. These external 
factors include personnel turnover in the 
agencies etc. which impact project delivery. 
Since such factors are not captured in 
the performance model, the reader is 
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networking opportunities at the face-to-
face meetings, conference calls, and the 
online discussion forum. In Update 2014, 
the Project Team added one new BMP: 

• 5.III.k 2014 – Establish the use 
of dashboards as a quick way 
to check project delivery perfor-
mance for both internal and ex-
ternal reporting and that is easy 
to use, has appropriate level of 

This new BMP is believed to directly 

and customer service aspects of either 
design or construction management, and, 

Agencies continue to focus their efforts on 
monitoring adherence to BMPs that have 
been implemented and are judged to provide 

for participating departments. While the 
Agencies continue to review and update 
BMPs that have been fully implemented 
and pursue full implementation of partially 
implemented BMPs, in some cases 
constraints limit the full implementation of 
BMPs. In addition, many of the major ideas 

While the Agencies try and a new BMP 

harder to identify new BMPs. That does 

amongst each Agency. Several agencies 
have established a goal of implementing 
several BMPs this upcoming year.

To support the linking of BMPs to 
performance improvements,  BMP 
implementation by the agencies are 
tracked. As of Update 2014, and including 
the addition of the new BMP, the Agencies 
have fully implemented about 69 percent 
of all BMPs. Seven (7) percent of the total 

BMPs have been partially implemented 
by the agencies. Many of the remaining 
BMPs require more involvement and input 
from multiple departments making them 
more complicated to implement than other 
BMPs. 

D. ONLINE DISCUSSION FORUM

In Update 2014, the Online Discussion 
Forum and open dialog between each 
Agency continues to be an important 
feature for Study participants. Active, 
meaningful exchanges occur along 
with important issues being addressed 
resulting in changes to policy, approach, 
or BMP implementation. Participants 
continue sharing information through the 
Online Discussion Forum, conference 
calls, e-mails and during the face-to-face 
meetings. The interesting outcomes of 
these discussions are presented to the 
public through the Study reports. The 
continued sharing of challenges and 
solutions through the Online Discussion 

participants.

E. PLANNING FOR UPDATE 2015

Over the course of Update 2014, the 
Project Team identified a number of 
activities to consider including next year 
in Update 2015. These activities include:

• Continue discussions on how to 
implement the new BMP (5.III.k;

• Continue collecting data on 
projects delivered via alternative 
delivery techniques; 

• Developing new BMPs and 
tracking the implementation of 
adopted BMPs;



Page  79

Chapter 6 
Conclusions 

• Continuing discussion on current 
topics via the round-table 
discussion forum; 

• C o n t i n u i n g  m e a n i n g f u l 
exchanges on the Onl ine 
Discussion Forum via the 
SharePoint website; and

• Review data from Special Study 
consultant rate trends. 
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California Multi-Agency Benchmarking Study Update 2014 Performance Questionnaire

Agency: Project Name:

Project Type: LEED Green Building

New/Rehab Index:

Alternative Project Delivery:

Description:

Comments:

Planning Design Construction Total

DOLLAR % of TCC* DOLLAR % of TCC* DOLLAR % of TCC* DOLLAR % of TCC*

AGENCY LABOR

AGENCY COSTS(1)

Art Fees

SUB-TOTAL AGENCY

CONSULTANT

TOTALS

PHASE DURATION Months Months Months

AMOUNT OF CONSTRUCTION CONTRACT
ENGINEER’S ESTIMATE

COST OF CHANGE ORDERS Changed 
Conditions

Changed Bid 
Documents

Client-Initiated 
Changes:

Total Change 
Orders

$- 

UTILITY RELOCATION COST

CITY FORCES CONSTRUCTION

TOTAL CONSTRUCTION COST (TCC)

LAND ACQUISITION

PROJECT COMPLETION DATE

TOTAL PROJECT COST  $- 

NUMBER OF BIDS RECEIVED

(1) Agency costs include other direct costs and can be listed underneath.   
This value is locked and it is calculated from its items (Rows 15 - 19).

Project Financial 
Elements Closed and 
Complete



Page  A-2

Annual Report Update 2014
 California Multi-Agency CIP Benchmarking Study





APPENDIX Performance
CurvesB

Page  B-1

REGRESSION ANALYSIS RESULTS

The results of the regression analysis 
performed using the performance model 
are presented in the following paragraphs.

REGRESSION DEFINITIONS

A brief overview of the relevant statistical 

in the following paragraphs:

Performance curves produced for this Study 
are regressions of data, demonstrating 
how close of a relationship exists between 
the dependent variable (on the y-axis) and 
the independent variable (on the x-axis).  
For instance, a regression curve of design 
cost versus total construction cost (TCC) 
would be prepared to evaluate how much 
of the variability in design cost is due to 
the TCC value.  

The regression trendline can be used as 
a starting point for evaluating the budget 
for a suite of projects.  Caution and use 
of professional judgment is required if 
using the regression trendline to budget 
an individual project.

The upper and lower bounds of the 

certainty in a data set and how likely it is 
that a random sample from the data set 
will fall within the interval.  The wider the 
distance between the upper and lower 

certainty in the model and greater the 

need to collect more data before drawing 
conclusions from the data set.

using the least-squares method in Excel®, 
and a R2 value is displayed.  The R2 value, 

is a value between 1 and 0, with a value 
approaching 0 indicating a poor model and 
a value approaching 1 indicating a high 
dependence of the y-value statistic on the 
x-value statistic.

To evaluate the statistical significance 
of the result obtained, the regression 
analyses included a calculation of p-values.  
Whereas the R2 value is a descriptive 
statistic (i.e., describes the current set of 
data), the p-value is a predictive statistic.  
It indicates whether there are enough data 

results and whether the data set could be 
used to forecast new values.  The selection 
of a desirable p-value is subjective, though 
0.10 or 0.05 is typically used as the 
maximum desirable value.  

For the purposes of this Study, a critical 
p-value of 0.10 was selected.  Thus, 

statistically significant.  There is no 
difference between a p-value slightly 
below 0.10 as one that is far below 0.10. 
Both results are considered to have equal 
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For regressions resulting in a p-value 
above 0.10, additional projects should 
be added to the database to improve the 
result.  Please see the Study 2002 report 
for additional detail on the connection 
between the number of projects and 
p-values.  

For each of the regressions, the R2 
value and p-value should be considered 
separately.  A high R2 value does not mean 

vice-versa.

The results of the regression analyses are 
discussed in the remainder of this section.  
The results of the regression analyses are 
summarized in Table B-1 and Table B-2.  
Table B-1 summarizes the performance 
model results for the full range of TCC 
while Table B-2 summarizes the results 
for the 80th percentile subset of TCC.  
These tables also summarize the design, 
construction management, and project 
delivery costs expressed as a percentage 
of the TCC and the R2 and the p-values for 
the different project types.  

It is important to note that while the slopes 
of the linear regression models are an 
expression of the project delivery cost as 
a percentage of construction, the slopes 
are not equal to the average and median 
project delivery percentages shown in 
Table 3-5, Table 3-6 and Table 3-7.  This 
is due to the fact that the linear trendline 

This is better explained by the following 
example.  Consider 5 projects in the 
municipal category having the a1, a2, 
a3, a4, and a5 as their individual project 
delivery costs and b1, b2, b3, b4, and b5 
as their individual TCC.  The arithmetic 
average of the project delivery percentages 
would be represented as:

The project delivery percentages presented 
in Table 3-5, Table 3-6, and Table 3-7 are 
computed using the above formula which 
is the average of the individual project 
delivery percentages

In the regression analysis, the project 
delivery percentage is computed in fashion 
that is more similar to the following formula 
which represents the average slope of the 

Project Delivery Percentage = 

b1    b2      b3     b4    b5( )a1 + a2  + a3 + a4 + a5 5

Project Delivery Percentage = 

b1 + b2 + b3 + b4 + b5( )a1 + a2  + a3 + a4 + a5

The project delivery percentages presented 
in Table B-1 and Table B-2 are computed 
using the above formula.

The plots depicting the regression 
relationships are shown in this section.  It 
should also be noted that while majority 
of projects are clustered near the origin 
of the graph, the slope of the trendline is 
predominantly governed by the data points 
scattered at relatively high TCC values.  
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Since the slope of the trendline provides 
the design, construction management, or 
the project delivery costs as a percentage 
of the TCC for a group of projects, the 

program of projects rather than that of an 
individual project. Therefore, the reader 
must avoid budgeting individual projects 
based solely on these analyses.

In most cases, the results reflect the 
agencies’ experience with the delivery 
of capital projects that on a percentage 
basis projects with lower TCCs are 
more expensive to deliver than projects 
with higher TCCs.  Only 3 out of the 16 
categories have lower project delivery 
percentages for the 80th percentile subset 
of projects than the full range of projects.  
It is concluded that the model results are 
reasonable from a statistical perspective.

For projects belonging to the Pipes category, 
there is an increase of approximately ten 
percent in the project delivery percentages 
for projects evaluated in the 80th percentile 
subset of TCC.  Similarly, project delivery 
percentages for projects belonging to the 

Parks category also exhibit an eighteen 
percent increase, while projects belonging 
to the Municipal category exhibit an 
increase of seventeen percent. Project 
delivery percentages for projects belonging 
to the Streets category exhibit a thirteen 
percent increase.  Comparing the results 
summarized in Table B-1 and Table B-2 
shows that an economy of scale exists 
in delivering projects with a higher TCC 
versus those with a lower TCC.

In addition, it should be noted that although 
the R2 values are slightly smaller and 
p-values are higher than in last year’s 
Study phase, the reader is cautioned that 
this table only be used as a reference and 
not for prediction of performance.  Readers 
are urged to review the curves in this 
section in conjunction with using this table.
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The elimination of auto-correlation in 
Update 2008 and the use of the linear 
trendline to describe the relationship 
between project delivery costs and the 

2 

to the Study years prior to 2008.  

For projects evaluated under the full range 
of TCC, Pipes and Streets projects exhibit 
higher R2 values as compared to Municipal 
Facilities and Parks projects for the project 
delivery versus TCC regressions.  This may 
be attributed to a larger number of projects 
for Pipes and Street categories.  This 
would lead to more consistent performance 
and therefore higher R2 values.

It is observed that the R2 values are lower 
for projects falling in the 80th percentile 
subset of TCC than for projects falling 
under the full range of TCC.  This is 
explained due to the fact that there is 
greater scatter amongst the project data 
points evaluated under a 80th percentile 
range of TCC than the full range of TCC.  

points typically exhibit low R2 values (less 
than 0.5).

 



Appendix B 
Performance Curves

Page  B-7

Ta
bl

e 
B

-3
 S

um
m

ar
y 

of
 R

eg
re

ss
io

n 
Eq

ua
tio

ns

N
ot

e:
1 2

Pr
oj

ec
t T

yp
e 

or
 

D
es

ig
n 

C
os

t (
$)

 
vs

. T
C

C
($

)
Fu

ll 
R

an
ge

 o
f T

C
C

D
es

ig
n 

C
os

t (
$)

 
vs

. T
C

C
($

)
Sm

al
le

r P
ro

je
ct

 
Su

bs
et

 o
f T

C
C

C
M

 C
os

t (
$)

 
vs

. T
C

C
($

)
Fu

ll 
R

an
ge

 o
f T

C
C

C
M

 C
os

t (
$)

 
vs

. T
C

C
($

)
Sm

al
le

r P
ro

je
ct

 
Su

bs
et

 o
f T

C
C

Pr
oj

ec
t D

el
iv

er
y 

C
os

t (
$)

 v
s.

 T
C

C
($

)
Fu

ll 
R

an
ge

 o
f T

C
C

Pr
oj

ec
t D

el
iv

er
y 

C
os

t (
$)

 v
s.

 T
C

C
($

)
Sm

al
le

r P
ro

je
ct

 
Su

bs
et

 o
f T

C
C

M
un

ic
ip

al
 P

ro
je

ct
s

0.
10

11
x

0.
22

66
x

0.
11

62
x

0.
16

54
x

0.
21

73
x

0.
39

2x
Li

br
ar

ie
s

0.
15

04
x

0.
16

86
x

0.
15

65
x

0.
15

79
x

0.
30

69
x

0.
32

65
x

Po
lic

e/
Fi

re
 S

ta
tio

ns
0.

09
72

x
0.

15
28

x
0.

07
93

x
0.

20
59

x
0.

17
65

x
0.

35
87

x
C

om
m

./R
ec

.
C

en
te

r/
0.

16
29

x
0.

24
13

x
0.

11
91

x
0.

16
83

x
0.

28
2x

0.
40

96
x

O
th

er
 M

un
ic

ip
al

0.
07

43
x

0.
36

47
x

0.
18

02
x

0.
30

71
x

0.
25

45
x

0.
67

18
x

St
re

et
s 

Pr
oj

ec
ts

0.
15

73
x

0.
22

74
x

0.
12

25
x

0.
17

96
x

0.
27

98
x

0.
40

7x
W

id
en

in
g/

N
ew

/
G

ra
de

 S
ep

ar
at

io
ns

0.
15

2x
0.

32
51

x
0.

11
82

x
0.

14
09

x
0.

27
02

x
0.

46
59

x

Br
id

ge
s

0.
19

24
x

0.
28

66
x

0.
14

11
x

0.
16

14
x

0.
33

35
x

0.
44

8x
R

ec
on

st
ru

ct
io

ns
0.

16
42

x
0.

19
66

x
0.

16
x

0.
18

5x
0.

32
42

x
0.

38
16

x
Bi

ke
/P

ed
es

tri
an

/
St

re
et

sc
ap

es
0.

24
16

x
0.

26
92

x
0.

12
68

x
0.

19
22

x
0.

36
84

x
0.

46
14

x

Si
gn

al
s

0.
19

18
x

0.
23

81
x

0.
14

79
x

0.
20

98
x

0.
33

97
x

0.
44

79
x

Pi
pe

s 
Pr

oj
ec

ts
0.

10
86

x
0.

20
54

x
0.

18
31

x
0.

18
83

x
0.

29
17

x
0.

39
36

x
G

ra
vi

ty
 M

ai
ns

0.
09

57
x

0.
20

52
x

0.
17

37
x

0.
21

05
x

0.
26

93
x

0.
41

57
x

Pr
es

su
re

 S
ys

te
m

s
0.

17
72

x
0.

17
51

x
0.

14
42

x
0.

13
94

x
0.

32
14

x
0.

31
45

x
Pu

m
p 

St
at

io
ns

0.
11

03
x

0.
17

29
x

0.
17

41
x

0.
22

03
x

0.
28

44
x

0.
39

33
x

O
th

er
 P

ip
es

0.
14

67
x

0.
15

34
x

0.
31

62
x

0.
24

32
x

0.
46

29
x

0.
39

67
x

Pa
rk

s 
Pr

oj
ec

ts
0.

15
14

x
0.

28
31

x
0.

12
54

x
0.

17
9x

0.
27

67
x

0.
46

2x
Pl

ay
gr

ou
nd

s
0.

32
96

x
0.

32
81

x
0.

15
92

x
0.

20
47

x
0.

48
89

x
0.

53
28

x
0.

07
17

x
0.

16
72

x
0.

11
01

x
0.

13
29

x
0.

18
18

x
0.

30
01

x
R

es
tro

om
s

0.
33

81
x

N
/A

0.
18

68
x

N
/A

0.
52

49
x

N
/A



Page  B-8

Annual Report Update 2014
 California Multi-Agency CIP Benchmarking Study



APPENDIX Performance
CurvesB

Page  B-9

CURVES GROUP 1

Design Cost
vs

Total Construction Cost



Page  B-10

Annual Report Update 2014
 California Multi-Agency CIP Benchmarking Study

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 
 

 



Appendix B 
Performance Curves

Page  B-11

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 
 

 



Page  B-12

Annual Report Update 2014
 California Multi-Agency CIP Benchmarking Study

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 
 

 
 



Appendix B 
Performance Curves

Page  B-13

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 



Page  B-14

Annual Report Update 2014
 California Multi-Agency CIP Benchmarking Study

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 
 

 



Appendix B 
Performance Curves

Page  B-15

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

j
j

 
 

 



Page  B-16

Annual Report Update 2014
 California Multi-Agency CIP Benchmarking Study

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 
 

 



Appendix B 
Performance Curves

Page  B-17

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

j
j

 
 

 



Page  B-18

Annual Report Update 2014
 California Multi-Agency CIP Benchmarking Study

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 
 

 



Appendix B 
Performance Curves

Page  B-19

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 
 

 



Page  B-20

Annual Report Update 2014
 California Multi-Agency CIP Benchmarking Study

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 
 

 



Appendix B 
Performance Curves

Page  B-21

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 
 

 



Page  B-22

Annual Report Update 2014
 California Multi-Agency CIP Benchmarking Study

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 
 

 



Appendix B 
Performance Curves

Page  B-23

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 
 

 



Page  B-24

Annual Report Update 2014
 California Multi-Agency CIP Benchmarking Study

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

j
j



Appendix B 
Performance Curves

Page  B-25

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 



Page  B-26

Annual Report Update 2014
 California Multi-Agency CIP Benchmarking Study

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 
 

 



Appendix B 
Performance Curves

Page  B-27

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 



Page  B-28

Annual Report Update 2014
 California Multi-Agency CIP Benchmarking Study

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 
 

 



Appendix B 
Performance Curves

Page  B-29

A
ll 

Pr
oj

ec
ts

80
th

 P
er

ce
nt

ile
 P

ro
je

ct
s

 

 



Page  B-30

Annual Report Update 2014
 California Multi-Agency CIP Benchmarking Study



Appendix B 
Performance Curves

Page  B-31

CURVES GROUP 2

Construction Management Cost
vs

Total Construction Cost
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CURVES GROUP 3

Project Delivery Cost
vs

Total Construction Cost
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APPENDIX

Smaller Project AnalysisD

Page  D-1

INTRODUCTION

In 2009, the project team decided to 
differentiate the projects based on the full 
set of projects and a subset of “smaller 
cost projects”. It was hypothesized that 
projects with smaller total construction cost 
(TCC) will have a higher project delivery 
percentage due to costs associated with 
project delivery which are independent of 
the size of project. These project delivery 
costs include:

• regulatory requirements (such 
as CEQA)

• public involvement and outreach 

• right of way acquisition 

• project alternatives and scope 
development

• utility agreements and relocations 

• bidding costs and procurement 
of public contracts 

In Update 2009, it was decided that the 
“smaller projects” cutoff limit would be the 
smallest 80 percent of projects ranked by 
the TCC for each category of projects. For 
example, if there were 100 street projects, 
the 80 least expensive TCC street projects 
would be included in the smaller projects 
cutoff. The hypothesis was confirmed, 
and it was found that the smaller projects 
typically have about a 3 to 5 percent higher 
project delivery percentage of TCC than 
the full set of projects.

In Update 2014, the project team 
reconsidered the smaller project cutoff 
limit, especially since the actual project 
delivery cost for “small projects” was felt 
to be much greater than that of the 80th 
percentile subset of projects. Therefore, 
an analysis was performed to evaluate the 
project delivery percentage for the projects 
in the database based on various TCC 
cost ranges. The projects included in this 
analysis followed the same criteria that are 
included in the report:

• Outliers were excluded

• Only projects with TCC greater 
than $100,000 were included

• Alternative delivery projects were 
excluded

• Only projects from 2009 to 2013 
were included

Tables D-1 through D-4 show the project 
delivery percentages for a range of 
construction costs by project type. In 
each project type category, the projects 
were arranged within four to five cost 

not developed because more cost ranges 
lead to a fewer number of projects in each 
category, allowing the project delivery 

projects with extreme (either high or low) 
project delivery percentages.
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In discussing the results presented in the 
tables below, the project team felt that 
the project delivery percentages shown 

delivery costs for small projects and are 
a useful tool for determining the expected 
project delivery costs of smaller projects.

Dollar Ranges of 
Projects based on TCC Number of 

Projects

AVERAGE of projects between 
Cost X and Cost Y, % TCC

$X $Y Design % Const 
Mang %

Project 
Delivery %

100,000 300,000 52 40% 25% 65%
300,000 600,000 59 26% 23% 49%
600,000 1,300,000 60 22% 19% 41%

1,300,000 2,400,000 44 21% 15% 36%
2,400,000 66,000,000 30 19% 14% 33%

Table D-1
Streets (2009-2013) Project Delivery Percentage  

based on Cost Ranges of TCC

Dollar Ranges of 
Projects based on TCC Number of 

Projects

AVERAGE of projects between 
Cost X and Cost Y, % TCC

$X $Y Design % Const 
Mang %

Project 
Delivery %

100,000 800,000 28 27% 20% 47%
800,000 3,000,000 28 26% 17% 43%

3,000,000 10,000,000 22 24% 18% 42%
10,000,000 76,000,000 19 12% 14% 26%

Table D-2
Municipal Facilities (2009-2013) Project Delivery Percentage  

based on Cost Ranges of TCC
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Dollar Ranges of 
Projects based on TCC Number of 

Projects

AVERAGE of projects between 
Cost X and Cost Y, % TCC

$X $Y Design % Const 
Mang %

Project 
Delivery %

100,000 300,000 42 31% 23% 54%
300,000 600,000 44 27% 22% 49%
600,000 1,300,000 76 25% 21% 46%

1,300,000 2,400,000 66 20% 18% 38%
2,400,000 45,000,000 50 13% 16% 29%

Table D-3
Pipes (2009-2013) Project Delivery Percentage  

based on Cost Ranges of TCC

Dollar Ranges of 
Projects based on TCC Number of 

Projects

AVERAGE of projects between 
Cost X and Cost Y, % TCC

$X $Y Design % Const 
Mang %

Project 
Delivery %

100,000 350,000 9 36% 30% 66%
350,000 500,000 13 33% 28% 61%
500,000 1,000,000 10 29% 18% 47%

1,000,000 10,000,000 13 22% 14% 36%

Table D-4
Parks (2009-2013) Project Delivery Percentage  

based on Cost Ranges of TCC
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