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The contents of this report reflect the views of the authors, who are responsible for the 
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Transportation assume no liability for the contents or use thereof.  The contents do not 
necessarily reflect the official views or policies of the State of California or the 
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ABSTRACT 
Improvement in delivery performance for locally managed projects will strengthen the 
infrastructure upon which mass transit systems depend, assist in forecasting and 
minimizing service disruptions, and enhance delivery of transit services in metropolitan 
areas.  The goal of this research was to identify both positive and negative factors in the 
management of local transit projects that affect the local agency satisfaction with the 
project delivery process and affect project budget performance and schedule 
performance.  A one-page survey was created and distributed to local agencies for data 
collection on completed projects.  Eighteen completed surveys were returned within the 
research period.  The data contained in these surveys is summarized in this report and 
analyzed with respect to project characteristics, performance, and key project success / 
hindrance factors.  Based on the analysis, summary level information with respect to cost 
and schedule performance has been established, and two specific key success factors and 
two key hindrance factors have been identified for implementation / consideration in the 
management of future local transit projects.  Additional data collection is recommended 
with additional analysis potentially leading to even more efficient use of dwindling 
available funds, as well as further improved project delivery according to identified 
success criteria.  
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INTRODUCTION 
The objective of this project is to identify management factors that lead to improved 
delivery of transit services to large metropolitan areas. Improvement in delivery 
performance for locally managed projects will strengthen the infrastructure upon which 
mass transit systems depend, assist in forecasting and minimizing service disruptions, and 
enhance delivery of transit services in metropolitan areas.  The goal of this research was 
to identify both positive and negative factors in the management of local transit projects, 
which affect the local agency satisfaction with the project delivery process, and project 
budget performance, and project schedule performance.  This report summarizes the 
research findings.   

The report details a one-page survey that was created and distributed to local agencies for 
data collection on completed projects. Eighteen completed surveys were returned within 
the research period.  The data contained in these surveys is summarized in this report and 
analyzed with respect to project characteristics, performance, and key project success / 
hindrance factors.  Based on the analysis, specific initial policies and procedures have 
been recommended for implementation in management of future local transit projects.  
Additional data collection is recommended with additional analysis potentially leading to 
even more efficient use of dwindling available funds, as well as further improved project 
delivery according to identified success criteria. 

 

BACKGROUND 
As the public agency responsible for the annual delivery of over three billion dollars in 
construction projects, the California Department of Transportation (Caltrans) has a 
tremendous responsibility to effectively manage the design and construction for all 
phases of future projects.  Of the $3 billion, $250 million is available for local transit 
projects, intended to improve transit services to all communities within our highly 
decentralized cities.  Unfortunately, recent delivery success of these local transit projects 
has been only 40%, meaning only 40% of the funded transit design and construction 
projects are completed in the year that funding is available.  The availability and quality 
of area-wide transit services depend on the effective management of the design and 
construction process for future local transit projects because the completed projects are 
part of the planned infrastructure necessary for future transit service, and therefore 
timely, cost effective completion of each project ensures overall, area-wide service 
availability and quality. 

Literature Review  

Literature reviews have shown that effective management has proven to be essential in 
controlling costs and adhering to schedules for these types of projects (Jaraiedi et al 
1995).  The California Department of Transportation has successfully begun the use of 
project management techniques to improve project delivery (Chittenden 1997), but 
specific policies and procedures to improve local transit project programs have not been 
completely developed.  Identification and analysis of factors that positively or adversely 
influence the delivery steps, costs, and schedules of local agency projects needs to be 
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done in order to improve upon the 40% delivery rate for the program.  The Caltrans Local 
Transit Project Delivery (LTPD) task force began work in early 1999 on improving the 
project management delivery process. 

Several research articles are available that looked into the factors that influence 
performance of the project delivery process.  Different scholars have defined several 
factors proven to make major impact on cost, schedule and/or quality of the global 
project.  Project characteristics is one major factor that affects performance of a 
construction project.  Many researchers have looked at different project characteristics 
such as project risks, public impacts, funding issues, constructibility, contract language 
and process in isolation from other parameters: 

1. Gibson et al. (1995) emphasized the importance of pre-project planning to minimize 
the risk associated with construction projects.  They showed that pre-project planning 
is an important decision support tool and can help managers to decide how to allocate 
resources to a construction project.  A pre-project planning process was introduced 
and then the authors concluded that pre-project planning should be tied closely to 
business planning, should answer to business needs of the company, and it should be 
extremely emphasized, specially at the early stages of the project. 

2. O’Conner and El-Diraby (2000) emphasized the importance of planning in 
reconstruction of highway projects.  They specifically looked into reconstruction of 
Mockingbird Bridge in Dallas, Texas as a case study.  The authors came up with a 
framework that covered major success factors, namely as Travelers Safety, 
Construction Safety, Enhanced Site Accessibility, Optimize Highway Capacity, 
Minimize Project Duration and Project Costs.  These Performance Measures were 
broken down into site conditions that could improve performance.  The interesting 
part of this study was the number performance measurement factors that were used.  
In general, in a construction project, Cost, Schedule, and quality are considered as the 
major evaluators of performance.  This study introduced more number of 
performance measurement parameters that are specific to Highway construction.  One 
could relate Quality to project characteristics such as traffic safety, traffic control 
planning, construction sequencing, and constructibility. 

3. Herbsman (1995) showed the impact of A+B bidding method on project cost and 
schedule.  In this method, the contractor bids based on both Time and Cost.  Contract 
duration is multiplied by daily cost of road-user (usually equal to liquidated damages) 
and is added to cost estimate.  A+B method results in significant savings in time and 
almost no impact on project cost. In this study, quality was not evaluated as a 
performance criterion. 

4. Jarajedi et al. (1995) provided guidelines to select Incentive/Disincentive (I/D) 
contract method for Highway Projects and to improve performance of such projects 
by developing a sound structure for such contracts.  The authors also showed how 
(I/D) provision could significantly reduce duration of the project without any major 
impact on the quality.  Cost impacts, however, were not analyzed. 

5. Arditi et al. (1998) conducted a study similar to Jaraiedi et al. (1995) and showed that 
(I/D) provision is a good instrument to contract duration of a construction project.  
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However, it does increase project costs in most situations. It was shown that (I/D) 
contracts, in general, have larger contract amounts and larger and more frequent 
Change Orders.  The research also concluded that unfavorable results with regards to 
schedule appeared only in paving projects.  

6. Arditi and Yasamis (1998) also studied the application  (I/D) contracting method in 
highway construction.  They surveyed Illinois DOT (I/D) projects and showed how it 
can positively impact behavior and performance of the contractors.  However, they 
caustioned that, both the contractor and the client both should have clear 
understanding and appropriate perception of (I/D) contracting before its use. 

7. Molenaar et al. (1999) studied the impact of Design-Build (DB) delivery method on 
the performance of Public Projects.  Performance of several DB projects was 
evaluated based on owner’s experience with DB projects, Stage of design at which 
DB is proposed, selection of DB contractor, Contract type, award method, and form 
of DB contract (one-step, two-steps, qualifications based).  Performance criteria were 
defined by Budget Performance, Schedule Performance, Conformance with 
Expectations, Administrative Burden, and Owner Satisfaction.  The authors 
summarized their findings in a table that presented advantages and disadvantages of 
each form of DB contracts to the others, with regards to performance criteria. 

8. Ohrn and Schexnayard (1998) looked at another aspect of contractual arrangements – 
specification development.  They explained the concept of Performance-Related 
Specifications for highway projects and what are their advantages and disadvantages 
to traditional specifications. 

Specific research on the transit and transportation project process has been done 
throughout the United States.  Researcher findings are as follows: 

1. Reed, Luettich and Lamm (1993) examined how to measure state transportation 
program performance.  The research isolated and defined the key program-
performance measures and indicators needed by state officials in state highway and 
transportation departments for effective and efficient administration of state highway 
and transportation programs.  The research effort produced a list of 38 key program-
performance measures with definitions and brief descriptions of their use.  The 
researchers also found that the use of program-performance measures and indicators 
is an evolving concept.  The team found that several states have initiated 
comprehensive programs to develop and use such tools, but no state has enough 
experience to cite its example. 

2. The KFH Group (1999) conducted research to create a toolkit of management 
principles and techniques for use by small urban and rural public transportation 
providers.  The kit assists in managing their transportation services and resources 
effectively and has two parts: a guidebook and a self-assessment tool.  The guidebook 
provides the user with desirable service attributes and general management 
philosophies as well as exemplary practices for some topics. The self-assessment tool 
is a software tool designed to give the user a baseline or current picture of the status 
of the transit system. 
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3. Otto and Ariaratnam (1999) researched performance measures in highway 
maintenance operations.  Their research examined the general theories of 
performance measurement systems, based on current conditions and practices in the 
province of Alberta, Canada, and applied them to develop examples for highway 
maintenance.  Their research analyzed the extra considerations on a performance 
measurement system when private companies operates under contract to a public 
agency perform the work.  

4. Poister (1997) researched the degree to which state departments of transportation 
have developed and implemented performance measures.  The research describes 
how performance measures have evolved in state transportation departments, the 
types of measures that have been developed, and the effectiveness of such measures 
in assessing performance and improving productivity, as perceived by the 
departments.  Poister found that the new generation of performance measures tends to 
be focused more strategically, with greater emphasis on quality.  The research found 
that these measurement systems were determined to be more useful when they were 
as a result of a genuine commitment to manage programs more effectively, as 
opposed to a desire to just comply with reporting requirements.  Poister noted that the 
development of such performance measures tends to be an iterative process.  The 
work was based upon information assembled from numerous sources, including a 
large number of state highway and transportation departments and a topic panel of 
experts. 

5. Hartman et al (1994) conducted two surveys to research how performance measures 
are related to financing transit.  The research concluded that state funding 
organizations have established measures to use in assessing or monitoring local 
transit systems; however, few organizations provide financial assistance based 
exclusively on performance factors.  The researchers also found that the role of the 
funding body, usually the state or region, also varies from an ownership position to 
arms-length grant programs.  The research identified that state interests in the process 
ultimately relate to ensuring service, but they also often relate providing citizens with 
mobility, facilitating economic development, and achieving environmental goals. 

Key Factors Definition 

Chua et al. (1999) came up with a simple and comprehensive hierarchical model that 
categorizes all these factors into four groups  

•  External Project Characteristics  

•  Contractual Arrangements  

•  Project Participants  

•  Monitoring & Control

Chua then conducted a survey and collected information about the influence of these 
factors on three performance criteria (cost, schedule, and quality), using a pairwise 
comparison technique.  

Chua’s performance criteria can be viewed as either positive or negative enhancements to 
a project delivery model process.  If one of the above factors/criterion (external project 
characteristics, contractual arrangements, project participants, or monitoring and control 
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systems and tools) enhanced the likelihood of process success, then the factor/criterion 
was denoted a success factor. If defined as an action or attribute that decreased the 
likelihood of process success, then the criterion was denoted a hindrance factor.   

Success factors are well established in the construction industry.  Jaselskis and Ashley 
(1991) found that key success factors affect project outcomes differently.  Sanvido et al 
(1992) also found that when certain success factors related to the project owner, engineer, 
contractor, or operator are completed, the likelihood for project success is increased.   
Parfitt and Sanvido (1993) developed a checklist as a guideline to predict the success of a 
project.  Recent researchers have begun to apply these factors to specific types and 
subsets of the construction industry.  Success factors are also well used on the 
design/procurement stages.  Based on a survey of over 450 respondents, Anderson and 
Tucker (1994) identified 52 specific best practices in 5 project management categories for 
project management of the design process.  These five categories were 

•  Strategic project organizing 

•  Design effectiveness 

•  Project control 

•  Management of quality  

•  Materials management 

These categories were identified as part of best practices study for the Construction 
Industry Institute (CII).  In this study the research team sought to define key success 
factors and key hindrance factors that influence Local Transit Agency Project Delivery 
(LTPD) performance. 

 

DATA COLLECTION 

After this review of existing research on transit project delivery, the second step in the 
study process was collection of historical local transit agency project performance data 
from completed projects that were done for Caltrans.  The data collection process used in 
this step consisted of four steps 

•  Identification of project characteristics                                                     

•  Identification of types of funding  

•  Identification of types of projects                                                   

•  Creation and distribution of survey form to local agencies  

These steps are described below. 
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Project Characteristics – Types of Projects and Funding 

The research team from the University of Southern California worked with Caltrans staff 
to identify all descriptive elements of any local transit agency project.  Dozens of 
possible data elements of a typical local transit agency project were identified.  Based 
upon the literature review of typical key data elements, and the fact that such detailed 
data is not maintained by Caltrans or the local agencies, several key project 
characteristics were identified.  The characteristics were of two types 

•  Descriptive (i.e. where the project was located) 

•  Performance (i.e. how the project performed with respect to schedule) 

Two elements of particular importance in describing a project were the project type and 
the project funding.  The research team worked with local transit agency staff to identify 
and compile lists for types of funding and types of projects.  Figure 1 shows a list of 
District Numbers and their location.  Figure 2 shows the 28 typical types of funding for 
local transit agency work.  Figure 3 shows the 6 typical types of projects for local transit 
agency work. 

Survey Form  

In order to provide accurate and reliable information, a standard data collection survey 
was created by the METRANS research team to gather descriptive and performance data.  

 

Figure 1. Map of District Numbers 
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Figure 2. List of Types of Funding 
 

 

Figure 3. List of Types of Projects 

 

A first draft survey was completed in February 2000.  After a first review by Caltrans of 
the draft survey, the METRANS project team decided to add two questions to the survey 
to gather information related to key success / hindrance factors (items identified as 
critical within the literature review).  The final form of the survey is shown in Figure 3.   
Note that the final survey references the lists of types of funding and types of projects 
from Figures 1 and 2. 

During the months of March, April, and May, 2000, over 100 surveys were distributed by 
the Caltrans LTPD staff to local transit agency staffs throughout the state.  At the time of 
completion of this study (Decmeber 31, 2000), 18 were returned.  One (1) cost record and 
six (6) schedule records had incomplete information and were not useful.  The remaining 
survey data was entered as it was received into a database that was used to conduct the 
initial data analysis for the LTPD team. 

3R
Bikeway

Fixed Guideway
SB45

Transit Operations
Vehicle Acquisition

5311(f) P&E
AB2766 PIC Grade Separation
AB973 Prop 116

BSNF Participatory PSE
CMAQ PVEA

Construction R/W
Dedicated transit sales tax State hwy

ENVIR STIP-State
FAEL STP

Farbox revenue STTA
FTA TCI

FTA 5311 Assistance TDA
Local funds TPI

LTF TSM
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Figure 4.  Survey Form 

California Department of Transportation
Local Agency Transit Project Delivery Data Collection Form
As part of Caltrans' effort to improve project delivery performance, the Local Transit Project Delivery  (LTPD)Task Force is in the proc
of collecting data representative completed local transit agency projects to identify performance trends and areas for improvement.
Your assistance in completing this for your agency's completed projects is the first step in this effort.  All information is confidential;
please select projects representative of your agency.  Answer all questions as best you can.

Please use one form per project; thanks for your help!

1. Project Title
PPNO number
EA number

2. Project Location City
County
Caltrans District No.

4. Project Type   enter the appropriate number from the attached list of project types

5. Project Funding   enter the appropriate letters from the attached list of fund codes

6. Project Cost $ (programmed amount)
$ (allocation amount)
$ (actual expended amount at completion)

6. Project Schedule
Planned Start Date Planned Completion Date
Actual Start Date Actual Completion Date

7. Keys to Success (alright to list several)

Key Hinderences (alright to list several)

8. Additional Comments (optional; as needed)

Contact Name: (for questions only!)
Phone:
email:

Please return your completed surveys to:

Elhami Nasr, LTPD Project Manager Questions?  Please contact:
California Department of Transportation (CALTRANS) Elhami Nasr, LTPD Project Manager
District 7 Tel:  (213) 897-0227; Fax (213) 897-0227
120 S. Spring St. ATSS:  8-647-0227
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DATA ANALYSIS 

Data analysis began when the first completed survey forms were received in late April 
2000.  As additional data were obtained, they were added to the analysis database.  The 
final data set (18 completed surveys) was analyzed across the three 
characteristics/elements of the survey: 

•  descriptive data  

•  performance data 

•  key success / hindrance factors  

The sections below detail the results of the analysis through a series of tables.  A diskette 
version of the Microsoft Access Database file (containing data to date, input screens, and 
queries) is attached to this report as Appendix II. 

Descriptive Characteristics 

In an effort to check that the projects of the data sample were representative of all Local 
Transit Agency projects, three tables were generated.  Table 1 is a summary of projects 
by district.  Table 2 is a summary of projects by project type.  Table 3 is a summary of 
projects by funding type. 

Table 1 shows that for our limited sample size, the projects were somewhat spread 
throughout the thirteen (13) Caltrans districts (no district had more that 23% of the 
projects).  However, three (3) districts (i.e. districts 1, 2 and 4) were not represented at all 

 

Table 1.  Summary of Projects by District 

Caltrans Number of 
District Number Occurrences

(1) (2) (3)

3 1 5.56%
5 4 22.22%
6 1 5.56%
7 3 16.67%
8 4 22.22%
9 2 11.11%
10 1 5.56%

not identified 2 11.11%

TOTAL 18 100.00%

Percentage
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Table 2.  Summary of Projects by Project Type 

 

and two (2) respondents did not identify the District Number. It should be noted, 
however, that not all districts are of equal size and each has a different level of use of 
transit.  Table 2 shows that the projects were somewhat representative of the six (6) types 
of projects (identified in Figure 2); however, “Transit Operations” projects were most 
common (38.9%) and two (2) projects were not assigned any project types.  With more 
data, the research team would expect all project types to be represented.  Table 3 shows 
the large number of funds (31 funds) that were used on the eighteen (18) projects of the 
database.  Note that several projects (12 projects, 67% of the sample) used more than one 
fund, and some projects used more than two funds (8 projects, 44% of the sample).  The 
table shows that TCI funding was most frequent used (6 occurrences), but the highest 
funding amounts (in dollars) came from STTA and local sources ($133 million and 
$118.5 million respectively).  Given the large variety of projects included in this 
program, the funding levels also vary greatly, depending on project type and scope.  
Hence, study of average funding values must be considered in this context. 

Additional analysis was, however, conducted with respect to the project funding variance.  
Table 4 shows a summary of funding variance by type of variance (i.e. positive, negative, 
or none) and Table 5 shows a Summary of Funding Variance by Type of Fund.  Table 4 
shows how well local agencies were able to satisfy their anticipated project funding 
requirements.  The table shows that nearly two thirds of the projects experienced a 
negative funding variance, meaning the projects did not receive funding up to the amount 
estimated to be needed by the local agency.  Table 5 attempts to identify whether any 
funding source is particular susceptible to contributing to a funding deficit.  A lack of 
data at this point does not allow this information to be determined, however, a potential 
reporting methodology is shown in the table.  

Project Number of 
Type Occurrences
(1) (2) (3)

3R 3 16.67%
Bikeway 1 5.56%

Fixed Guideway 1 5.56%
SB45 1 5.56%

Transit Operations 7 38.89%
Vehicle Acquisition 3 16.67%

not identified 2 11.11%

TOTAL 18 100.00%

Percentage
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Table 3.  Summary of Projects by Funding Type 

 

Performance Characteristics 

The second characteristic of the data collected was performance information.  Two levels 
of performance were studied.  One level of performance of the project is performance 
with respect to its budget.  Once a project was funded, how close did the actual 
expenditures for the completed project come to the available funding (initial budget)?  As 
defined in this report, a positive budget variance would be considered bad, meaning the 
project ran over its expected budget.  The second level of performance relates to 
schedule.  How do a project’s start and finish dates compare to the original plan?  In 
addition, once a project’s expected start and completion dates were established, how 
close did the actual project duration (defined as difference between completion date and 
start date) compare to the planned duration?   As defined in this study, a positive duration 
variance would be considered bad, meaning the project ran over its expected duration. 

Funding Number of Average High Low
Type Occurrences Funding Value Value

(1) (2) (3) (4) (5) (6)

5311(f) 1 2.17% $34,000 $34,000 $34,000
AB2766 1 2.17% $6,000 $6,000 $6,000
AB973 1 2.17% $12,179,000 $12,179,000 $12,179,000

BSNF Participatory 1 2.17% $600,000 $600,000 $600,000
CMAQ 2 4.35% $1,750,306 $3,106,292 $394,320

Construct 2 4.35% $1,106,500 $1,166,000 $1,047,000
Constructr 1 2.17% $1,473,000 $1,473,000 $1,473,000

Dedicated transit sales tax 1 2.17% $306,376 $306,376 $306,376
ENVIR 3 6.52% $15,000 $18,000 $13,000
FAEL 1 2.17% $5,284,229 $5,284,229 $5,284,229

Farbox revenue 1 2.17% $34,625 $34,625 $34,625
FTA 1 2.17% $584,290 $584,290 $584,290

FTA 5311 Assistance 1 2.17% $36,604 $36,604 $36,604
Local 2 4.35% $59,254,000 $118,484,000 $24,000

Local funds 1 2.17% $3,293,708 $3,293,708 $3,293,708
LTF 1 2.17% $73,680 $73,680 $73,680
P&E 2 4.35% $37,500 $52,000 $23,000

PIC Grade Separation 1 2.17% $5,000,000 $5,000,000 $5,000,000
Prop 116 1 2.17% $31,708,000 $31,708,000 $31,708,000

PSE 1 2.17% $28,000 $28,000 $28,000
PVEA 1 2.17% $100,000 $100,000 $100,000
R/W 3 6.52% $3,000 $3,000 $3,000

State hwy 1 2.17% $50,849,000 $50,849,000 $50,849,000
STIP-State 1 2.17% $1,456 $1,456 $1,456

STP 2 4.35% $26,678,500 $52,100,000 $1,257,000
STTA 1 2.17% $133,029,000 $133,029,000 $133,029,000
TCI 6 13.04% $2,239,000 $11,051,000 $349,000
TDA 2 4.35% $2,442,563 $4,605,126 $280,000
TPI 1 2.17% $1,670,000 $1,670,000 $1,670,000
TSM 1 2.17% $163,000 $163,000 $163,000
Other 1 2.17% $13,512,355 $13,512,355 $13,512,355

Total / Average 46 100% $11,402,990 - -

Percentage



  

Table 4.  Summary of Funding Variance by Type of Fund
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Average Percent Variance Average Percent Variance

Total Positive Zero Negative All Positive Zero Negative

(1) (2) (3) (4) (5) (6) (7) (8) (9)

5311(f) 1 1 0 0 47.61% 47.61%
AB2766 1 0 1 0 0.00% 0.00%
AB973 1 0 1 0 0.00% 0.00%

BSNF Participatory 1 1 0 0 57.34% 57.34%
CMAQ 2 0 1 1 -1.70% 0.00% -3.41%

Dedicated transit sales tax 1 0 1 0 0.00% 0.00%
ENVIR 3 0 3 0 0.00% 0.00%
FAEL 1 0 1 0 0.00% 0.00%

Farbox revenue 1 0 1 0 0.00% 0.00%
FTA 1 0 1 0 0.00% 0.00%

FTA 5311 Assistance 1 0 1 0 0.00% 0.00%
Local 2 0 1 1 -18.73% 0.00% -37.46%

Local funds 1 0 0 1 -72.68% -72.68%
LTF 1 0 0 1 -99.90% -99.90%
P&E 2 0 0 2 -44.82% -44.82%

PIC Grade Separation 1 0 1 0 0.00% 0.00%
Prop 116 1 0 1 0 0.00% 0.00%

PSE 1 0 0 1 -46.43% -46.43%
State hwy 1 0 1 0 0.00% 0.00%

STIP-State 1 0 0 1 -7.28% -7.28%
STP 2 0 2 0 0.00% 0.00%

STTA 1 0 1 0 0.00% 0.00%
TCI 6 0 4 2 -2.26% 0.00% -6.78%
TDA 2 1 1 0 137.57% 275.14% 0.00%
TPI 1 0 1 0 0.00% 0.00%

TSM 1 0 1 0 0.00% 0.00%
Other 1 0 1 0 0.00% 0.00%

Total / Average 39 3 26 10 0.25% 126.70% 0.00% -37.03%

Type of Funding
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Table 5.  Summary of Funding Variance by Type of Variance 

 

Four tables show the analysis. Table 6 shows a summary of budget variance by type of 
variance.  The table shows that over three quarters of the projects had no budget 
variance from the budgeted amount; the remaining one quarter of the projects were 
almost equally divided between performing over and under budget.  Tables 7 through 9 
examine schedule performance.  Table 7 shows a summary of project start date deviations 
by type of variance.  Table 8 shows a  summary of project completion date deviations by 
type of variance.  Table 9 shows a summary of project duration deviations by type of 
variance.  These tables show that half of the projects started later than planned and three 
quarters of the projects surveyed were completed later than planned.  As a result, with 
respect to project duration, two thirds of the projects took longer to complete than 
originally planned.  Future studies should attempt to determine when in the project life 
cycle the budget and schedule changes occur.  It is possible that certain phases of the 
project may trigger these changes. 

Key Success/Hindrance Factors 

The third characteristic of the data collected was key factors.   These factors were items 
identified by the local transit agencies that were deemed to have been keys to success or 
key hindrances for a specific project.   Two tables are used to show these results.   Most 
surveys listed several key factors (both success and hindrance) for any individual project. 
Table 10 shows a summary of key hindrances and the eleven key factors identified 
through the surveys.  Table 11 shows a summary of keys to success and the eight key 
factors identified through the surveys. As shown in the tables, the two primary keys to 
project success were identified as “Caltrans Staff Assistance” and “Established Funding 
Procedures”.  The primary key hindrances were “Bureaucracy”, and “Poor Local Staff 
Assistance”.  An examination of the key success and key hindrance across funding type 
and project type will be possible as additional data is collected.  Given the current lack of 
data, no conclusions could be reached at this time with this analysis.  An examination of 
factors based on project performance is possible at this time, and the examination follows 
this section. 

 

 

Budget Deviation

Average % of 
Amount Budget

(1) (2) (3) (4) (5) (6) (7)

No Deviation 26 66.67% $20,516,570 1.3 $0 0.00%

Postive Deviation 3 7.69% $304,667 1.0 $376,867 126.70%

Negative Deviation 10 25.64% $551,208 1.3 ($320,285) -39.84%

TOTAL / AVERAGE 39 100.00% $134,082 1.26 ($462) 1.98%

Average
Number 
of Funds

Project
Subgroup

Number of
Occurrences Percentage

Average
Programmed 

Budget
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Table 6.  Summary of Budget Variance by Type of Variance 

 

 

 

 

 

Table 7.  Summary of Project Start Date Deviations by Type of Variance 

 

 

Budget Deviation

Average % of 
Amount Budget

(1) (2) (3) (4) (5) (6) (7)

No Deviation 35 76.09% $13,826,448 1.46 $0 0.00%

Postive Deviation 5 10.87% $1,829,673 1.67 $51,930 24.23%

Negative Deviation 6 13.04% $3,690,956 1.2 ($62,498) -69.45%

TOTAL 46 100.00% $11,118,080 1.44 ($4,897) -8.58%

Average
Number 
of Funds

Project
Subgroup

Number of
Occurrences Percentage

Average
Programmed 

Budget

Start Date

(1) (2) (3) (4)

No Deviation 5 41.67% -                 

Positive Deviation 6 50.00% 342 days

Negative Deviation 1 8.33% (332) days

Total / Average 12 100.00% 143 days

Schedule
Performance

Frequency Percentage Average
Deviation
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Table 8.  Summary of Project Completion Date Deviations  
by Type of Variance 

 

 

 

Table 9.  Summary of Project Duration Deviations by Type of Variance 

 

 

 

Finish Date

(1) (2) (3) (4)

No Deviation 3 25.00% -                 

Positive Deviation 9 75.00% 361 days

Negative Deviation 0 0.00% N/A

Total / Average 12 100.00% 270 days

Schedule
Performance

Frequency Percentage Average
Deviation

Schedule Deviation

(1) (2) (3) (4) (6) (7)

No Deviation 2 16.67% 364 days 0 days 0.00%

Postive Deviation 8 66.67% 1005 days 231 days 34.13%

Negative Deviation 2 16.67% 197 days -160 days -12.30%

TOTAL / AVERAGE 12 100.00% 764 days 127 days 16.65%

% of Total
Duration

Project
Subgroup

Number of
Occurrences Percentage

Average
Project

Duration Average
No. of Days
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Table 10.  Summary of Key Hindrances  

 

 

Table 11.  Summary of Keys to Success  

Hindrance Number of
Criteria Occurrences

(1) (2) (3)

Bureaucracy 4 16.00%

Caltrans Process & Procedures 2 8.00%

Caltrans Staff Assistance 1 4.00%

Contractors 3 12.00%

Engineering 1 4.00%

Environmental Issues 1 4.00%

Established Funding Procedures 1 4.00%

Local Staff Assistance 3 12.00%

State Process & Procedures 1 4.00%

Suppliers 2 8.00%

Unexpected Issues 1 4.00%

No Comments 5 20.00%

Total 20 100.00%

Percentage

Success Number of
Criteria Occurrences

(1) (2) (3)

Caltrans Staff Assistance 9 26.47%

Cooperation among entities 4 11.76%

Established Funding Procedures 9 26.47%

Local Staff Assistance 4 11.76%

Ongoing Operations 4 11.76%

Program Flexibility 1 2.94%

Suppliers 1 2.94%

Training Programs 1 2.94%

No Comments 1 2.94%

Total 34 100.00%

Percentage
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DIFFERENTIATION ANALYSIS 

Despite the shortage of data, the research team next attempted to identify whether any 
project characteristics were more common to projects which performed better (with 
respect to budget and schedule) than in projects which did  not perform as well.     In 
order to make this differentiation, the team categorized the results into “Successful 
Projects” and “Special Projects” as defined below: 

•  Successful Project: Neither cost variance (expended – allocated) nor schedule 
duration variance (actual duration – planned duration) should be greater than 
zero (i.e. no cost overrun AND no duration / schedule slippage) 

•  Special Project: At least one of the two variances (cost and/or schedule) 
performed poorly (i.e. either cost overrun or schedule slippage, or both) 

Table 12 shows the data sample breakdown between successful and special projects.  As 
seen in the table, nearly two thirds of the projects were categorized as special, with most 
of the special projects resulting from schedule problems (65%).  The table shows the 
average cost deviation for special projects to be $32,000 (over budget) or about 10% of 
the expected budget.  The average schedule duration deviation for special projects was 
264 days (delayed) or 36% of the total duration. 

Key Success/Hindrance Factors 

The one characteristic of the differentiated data that has immediate value, despite the lack 
of surveys, is key factors.   These factors were items identified by the local transit 
agencies that were judged to have been keys to success or key hindrances for the specific 
project, but, in this analysis, the factors are divided based upon the successful/special 
project differentiation explained above. 

Two tables are used to show these results.  Table 13 shows a summary of keys to success 
for successful and special projects.  The table shows that “Established Funding 
Procedures” and “Ongoing Operations” were the two key success factors for projects that 
performed well.  In other words, the success of the projects that were truly successful was 
believed to be a result of appropriate funding and development and implementation of a 
sound and well-structured procedure. Table 13 also shows that “Established Funding 
Procedures” and “Caltrans Staff Assistance” were the two key success factors for projects 
that did not perform well.  That means even special projects were perceived to be 
successful due to the above two factors.   

The summary of key hindrance factors divided based upon the successful/special 
differentiation is not as clear.  Table 14 shows a summary of key hindrances for 
successful and special projects.  The table shows a large number of keys for projects that 
performed well and for projects that did not perform well.  The keys are diverse and 
mostly common to both the successful and special projects types. Additional data is 
needed to reach conclusions, but it appears that “Contractors”, “Bureaucracy”, and 
“Local Staff Assistance” may be critical factors. 

 



  

 
Table 12.  Summary of Successful and Special Projects – Overall 

C O S T S C H E D U L E

Average Deviation Average Deviation

Amount Percent Amount Percent

(1) (2) (3) (4) (5) (6) (7) (8) (9) (10)

Successful Projects 4 36.36% 3 $1,670,206 ($10,632) -3.51% 281 days -80 days -31.11%

Schedule Slippage 7 63.64% 1.71 $13,643,452 $32,138 9.85% 1097 days 264 days 36.31%

Funding Sleepage 2 18.18% 2 $300,333 $136,494 69.66% 758 days 271 days 40.93%

Sch. & Fund Sleepage 2 18.18% 2 $300,333 $136,494 69.66% 758 days 271 days 40.93%

Total Special Projects 7 63.64% 2 $13,643,452 $32,138 9.85% 1097 days 264 days 36.31%

TOTAL / AVERAGE 11 100.00% 2 $9,289,545 $16,585 4.99% 800 days 139 days 11.79%

Average
Amount

Average
Duration

Project
Classification

Number 
of

Occur.
Percent Average 

No.
of Funds
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Table 13.  Summary of Keys to Success – Successful vs. Special Projects 

 

 

 

 

 

Table 14.  Summary of Key Hindrances – Successful vs. Special Projects 

 

 

 

Successful Projects Special Projects

No. of Occurrences Percentage No. of Occurrences Percentage

(1) (2) (3) (4) (5)

Caltrans Staff Assistance 1 10.00% 4 28.57%

Cooperation among entities 0 0.00% 2 14.29%

Established Funding Procedures 3 30.00% 5 35.71%

Local Staff Assistance 2 20.00% 1 7.14%

Ongoing Operations 3 30.00% 1 7.14%

Suppliers 0 0.00% 1 7.14%

Training Programs 1 10.00% 0 0.00%

Total 10 100.00% 14 100.00%

Success
Category

Successful Projects Special Projects

No. of Occurrences Percentage No. of Occurrences Percentage

(1) (2) (3) (4) (5)

Bureaucracy 2 28.57% 2 20.00%

Caltrans Process & Procedures 1 14.29% 0 0.00%

Caltrans Staff Assistance 1 14.29% 0 0.00%

Contractors 1 14.29% 2 20.00%

Engineering 0 0.00% 1 10.00%

Established Funding Procedures 1 14.29% 0 0.00%

Local Staff Assistance 0 0.00% 2 20.00%

State Process & Procedures 0 0.00% 1 10.00%

Suppliers 0 0.00% 1 10.00%

No Comments 1 14.29% 1 10.00%

Total 10 100.00% 14 100.00%

Hinderance
Category
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Future Analysis 

As additional data becomes available, the power of the differentiation analysis can be 
truly recognized.  Practically all of the tables of this report can be re-run based upon the 
two categories or even upon the subdivisions within the special projects category.  
Analyses of particular interest would be 

•  Examination of successful/special projects verses type of project  

•  Examination of successful/special projects verses size of project 

•  Examination of successful/special projects verses type of funding 

•  Examination of successful/special projects verses number of funds per project 

•  Examination of successful/special projects verses funding variation 

Again, as was the case for the analysis that has already been done, once the database 
queries for these examinations has been done, monitoring and reporting of the results can 
take place as data comes available and/or as the analysis is needed. 

 

CONCLUSIONS AND RECOMMENDATIONS 

The study has accomplished several major milestones in the analysis and improvement of 
the local transit agency project delivery process.  The study achieved the following: 

•  Formalized the data collection process – identified list of data items to be 
collected (survey form), identified list of types of funding, identified list of types 
of projects 

•  Collection of data on 18 completed local agency transit projects  

•  Development of a data analysis methodology and presentation formats, using 
databases and spreadsheets. Development of capability to perform automated 
statistical analysis upon compilation of additional information true a user-friendly 
database form.  A diskette version of the Microsoft Access Database file 
(containing data to date, input screens, and queries) is attached to this report as 
Appendix II.  The program can be enhanced to incorporate additional analysis 
tools, as needed. 

•  Completion of data analysis for 11 completed projects.  Specific findings to date 
are: 

1. Nearly two thirds of the projects experienced a positive funding variance, 
meaning the projects did not receive funding up to the amount estimated to 
be needed by the local agency.  
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2. Three quarters of the projects had no budget variance from the funded 
amount;  

3. Half of the projects start later than planned and three quarters of the 
projects surveyed are completed later than planned.   

4. With respect to project duration, two thirds of the projects took longer to 
complete than originally planned. 

5. The average cost deviation for special projects was $32,000 (over budget) 
or about 10% of the expected budget.  The average schedule duration 
deviation for special projects was 264 days (delayed) or 36% of the total 
duration. 

•  Creation of a list of key success/hindrance factors based on initial data set.  
Findings to date are: 

1. The two primary keys to project success were identified as presence of 
“Caltrans Staff Assistance” and having an “Established Funding 
Procedure”.   

2. The primary key hindrances were excessive “Bureaucracy”, and poor 
“Local Staff Assistance. 

Some work remains to be researched by future METRANS teams and/or Caltrans.  
Specifically with respect to the local transit agency process, the following items are 
needed: 

•  Collection of additional data (to an amount so as to allow statistical justification 
of conclusions) 

•  Development of a framework to facilitate the data collection process (web-
based/email) 

•  Development of automated project performance analysis methods through 
standard software packages in order to facilitate the Caltrans and local agency 
management and reporting efforts. 

•  Additional analysis of data particularly to determine when in the project life cycle 
the budget and schedule changes occur and whether key success and key 
hindrance factors vary across funding type and project type.  
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IMPLEMENTATION 

The implementation of the research findings has immediate practical application in three 
areas.  The findings can be used by Caltrans Local Transit Project Delivery (LTPD) staff 
to: 

•  Begin data collection of existing projects as they come to completion through use 
of the data collection project survey form. 

•  Report program and project status using completed data forms and analysis 
methodology detailed in this report. 

•  Begin storage of completed project data in a master LTPD database.  A diskette 
version of the Microsoft Access Database file (containing data to date, input 
screens, and queries) is attached to this report as Appendix II. 

The recommended procedure for implementation of the findings in these two areas is 
through formal presentation of report findings and implementation suggestions to LTPD 
staff.   

The implementation of the research findings also has potential practical application in 
two areas.  The findings can potentially be used by Caltrans LTPD staff to: 

•  Continue the data collection process as projects are completed, create a 
statistically significant sample, confirm and/or deny and expand upon the key 
success/hindrance factors proposed in this report  

•  Facilitate program and project status reporting through web-based data collection 
forms and automated analysis methodology and report templates. 

The recommended procedure for potential implementation of the findings in these two 
areas is through formal presentation of report findings and implementation suggestions to 
LTPD staff and further work by the Caltrans LTPD teams and METRANS researchers in 
these two areas.   
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APPENDIX I 

The following pages contain the 18 data surveys completed by local agencies. 
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APPENDIX II 

A diskette containing a zipped version of the Microsoft Access Database file, file name 
LTPD – METRANS, (containing data to date, input screens, and queries) is attached to 
this report in this appendix. 

 

 

 


