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Transportation Economics

Active Transportation BCA

Overview of Caltrans Cal-B/C AT Model

Adapting Caltrans Cal-B/C Model 



 Transportation is undesirable: 
oTime Consuming
oCostly
oRisky
oUncomfortable
Users seek: 
oFaster 
oCheaper 
oSafer 
oMore comfortable
oMore options

Transportation Issues



High cost
Disruptive
 Location-specific
 Sub-population of 

beneficiaries
Mode-targeted 

and vehicle-biased 
Multi-modal, 

sometimes 
 Leaves lasting 

impact on 
community

Transportation Solutions



 Prioritize safety, comfort, connectivity 
 Serve multiple modes and users
New aesthetic designs 
Gathering places
 Alternative mode, additional benefits

• Avoids undesirable transportation
• Provides enhanced journey quality
• Improves health and well being
• Reduces congestion for others

Complete Streets: 
A Broader Concept of 
Public Right of Way

Source: APA, The Continuing Evolution of Complete Streets, CityofStPete/Flickr, ColorJam, Chicago

https://www.planning.org/blog/9281834/the-continuing-evolution-of-complete-streets/


 Access. Increase access to common destinations.
 Modes. Adapted to alternative and emerging modes
 Distribution. Flexibility to address underinvestment 

and local disruption.
 Economic Dev.. Street closure can extend capacity 

to provide service
 Safety. Investing in Vision Zero programs to reduce 

injuries and fatalities
 Climate change. Reduce auto trips and emissions.
 Engagement. Two-way community and government 

planning to choose locally desired design and 
monitoring success

Complete Streets: 
Multiple Sources of Value

Source: NYCDOT: Streets for Recovery: The Economic Benefits of the NYC Open Streets Program

https://www.nyc.gov/html/dot/downloads/pdf/streets-for-recovery.pdf


 Demand drivers
o Width and separation
o Facility amenities
o Tree covering
o Connectivity (to transit, etc.)

Active Transportation: 
Project Types



 Demand drivers
o Separation from cars
o Width
o Safety measures
o Terrain
o Connectivity 

Active Transportation: 
Project Types



 Significant and sustained growth in 
investment through 2024
 Reaching well over $1B by 2022
 Limited growth since 2024

 Key questions:
o Should we be doing more?
o What should we do?
o How do we make the case?

Investments in Active Transportation:
Growing over Time

Source: Federal Funding & Planning for Biking & Walking - Benchmarking Report. League of American Bicyclists

Total Obligations to Bike and Ped Projects 

https://data.bikeleague.org/data/national-federal-funding-planning-for-biking-walking/
https://data.bikeleague.org/data/national-federal-funding-planning-for-biking-walking/
https://data.bikeleague.org/data/national-federal-funding-planning-for-biking-walking/


Economic Analyses Support Project Decisions
Tale of Two Approaches to Estimating Impact

Benefit – Cost Analysis: 
Evaluation of Net Benefits (Value for Money)

Economic Impact Analysis: 
Evaluation of Jobs, Income, Output

Costs

Benefits Change in Spending

Sector 1 Change in Jobs, 
Income, Output – 

Economy Wide 

All Sectors

Change in Supply / 
Secondary Spending 

Sector 2

Change in Supply / 
Secondary Spending 

Sector 3

Change in Supply / 
Secondary Spending 

Sector 4



Benefit-Cost Analysis



Benefit-Cost Analysis Features

 Systematic approach to compare benefits & costs of alternatives
 Calculations based on separate Build and No Build scenarios
 Measure across modes
 Monetizes multiple metrics 
 Determine soundness of alternative investment decisions
 Provide basis for comparing alternatives/projects
 Time value of benefits and costs
 Support agency decision making
o National interest – at least broader than the local
o Improve economic outcomes
o Reduce direct household transportation costs

Travel Time 
Savings

Vehicle 
Operating 

Costs

Safety

Emissions

Project 
Benefits

Capital Costs

O&M Costs

Project 
Costs

Benefit / 
Cost 
Ratio



Travel Time Savings Vehicle Operating Cost Crash Costs Emissions

Big Four Benefits



Economic Benefits – Motorized Modes (Pass. Vehicles, Transit)

Total Benefits = # of trips * (Vehicle Use Benefits - Time Savings, Cost Savings, Crash Risk Reduction, Emissions, and potentially others)
Vehicle User Benefits Impact Factors Monetization Factors Notes

Travel Time Savings Change in time per trip $ per hour $ value set to national median 
income

Vehicle Operating 
Cost Savings Change in miles per trip $ per mile $ in average out of pocket costs for 

average vehicle

Crash Risk Savings Change in accident rate by type per 
trip $ in accident cost per event $ combines out of pocket medical 

cost and avoidance value

Emissions Cost 
Savings

Change in miles and speed per trip
Emissions rates per type $ per emission type Based on health effects

Journey Quality 
(Transit) Change in time or miles per trip $ per feature Features include: additional transit 

seating, signage, etc.

Other Benefit Categories: pavement damage, maintenance cost savings, reliability, others



Journey Quality Amenities Health Property Value

Added Benefits for Active Transportation



Economic Benefits – Active Transportation Modes (Biking, Walking)

Total Benefits = # of trips * (Journey Quality + Amenities + Health (personal and professional) + Property Value + Vehicle Use Benefits)

Active Mode Benefits Impact Factors Monetization Factors Notes

Journey Quality 
(Active) Distance traveled to new facility $ per mile Cycling facilities with lower stress 

have higher value 

Amenities Number and type of Amenities $ per feature on facility Features include amenities such as 
benches, signage, lighting, etc.

Health benefits 
(personal)

Average miles of active mode 
traveled $ in reduced health risk $ accounts for reduced health risk

Health benefits 
(professional)

Average miles of active mode 
traveled - commuting $ in reduced absentee $ accounts for higher productivity

Property Value # of properties located near facility $ premium value for access $ depends on site-specific analysis

Vehicle Use Benefits Number of avoided vehicle trips $ average cost of vehicle trips $ obtained from vehicle analysis



 Value of cycling trip depends on type of facility
 More separation = more value
 Cycling path & no crossings = 6.7x “sharrow”

Journey Quality Benefit Comparison

USDOT BCA Guidance (2026)

Facility Type Recommended Value per 
Cycling Mile (2024 $)

Multiple of Value 
Above Sharrow

Cycling Path with At-Grade Crossings $1.76 5.33
Cycling Path with no At-Grade Crossings $2.21 6.70
Dedicated Cycling Lane $2.09 6.33
Cycling Boulevard/“Sharrow” $0.33 
Separated Cycle Track $2.09 6.33



 Survey of Complete Street projects 
 Overall, Constituting less than six-tenths of one percent of their 

central county urbanized land areas between 2013 and 2019
 Evaluate pre- vs. post- economic activity in :
o Increased jobs, people, and households
o Improved jobs-housing balance; increased commuting via transit, 

walking, and biking; working from home; and increased multifamily 
residential rents with respect to proximity, meaning that people are 
more willing to pay to be close to Complete Streets. 

 Redevelopment benefits = 10x
o Complete Streets cost about $600 million to build ($ 2023) 
o Redevelopment estimated to be $6 billion in growth

Complete Streets and Property Value – 
Results of a Recent Analysis 



 New approach account for differences in who benefits and by how much
 Used weights to represent differences in utility value of outcomes
 Weights directly related to the incomes of beneficiaries
 Higher weights and higher relative benefits at low incomes
 Results can be produced for comparison with standard BCA 

Distributional Analysis of Benefits - A Total Value Approach
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Economics Impact Analysis



Economic Impact Analysis of 
Transportation Projects

 Macro multiplier of spending
 Change in demand / supply
 Economic impacts separate from 

benefit-cost analysis
 Total = Direct + Indirect + Induced
 Measures of impact:
o Labor income
o Employment
o Output
o Gross Regional Product
o Tax revenue

Worker A

Worker B

Direct, Indirect, Induced Effects

Vendor A

Supplier B

Economic Impact Metrics



Evidence of Active Mode User Spending 
Economic impacts on local businesses of investments in bicycle and pedestrian infrastructure: a review of the evidence
(Jamey M. B. Volker & Susan Handy, 2021)

 Evaluated whether active 
transportation could have 
negative impact on 
businesses

 Identified >90 studies

 Active travel facilities have 
positive or (at least) non-
negative economic impacts 

 No effect on whether 
vehicular parking or travel 
lanes are removed or 
reduced 

Location Spending per Trip Spending per Month
Downtown San Francisco, Bent and Singa 
(2009)

Walk: $47; Bike/Taxi/Other: 
$62; Auto: $69

Walk: $291; Bike/Taxi/Other: 
$308; Auto: $318

Portland Metro - Restaurants, Clifton et al. 
(2013)

Walk: $22.30; Bike: $16.90; 
Transit: $19.00; Auto: $19.98 Not reported

Portland Metro - Bars, Clifton et al. (2013) Walk: $31.42; Bike: $36.61; 
Transit: $35.86; Auto: $57.39 Not reported

Portland Metro – Supermarkets. Clifton et 
al. (2013)

Walk: $32.01; Bike: $48.40; 
Transit: $49.39; Auto: $40.06 Not reported

Downtown Davis – Retail, Handy (2014) Bike: $59.16; Auto: $53.83 Bike: $248.62; Auto: $182.10

Columbus Avenue, San Francisco, San 
Francisco Transportation Authority (2010) Walk: $36; Bike/Taxi/Other: 

$41; Auto: $52
Walk: $328; Bike/Taxi/Other: 

$320; Auto: $267

https://www.office.com/search?q=Bent+and+Singa&EntityRepresentationId=11a07092-8f27-8e21-a14a-b9d1293e07d4
https://www.office.com/search?q=Clifton+et+al.&EntityRepresentationId=e9522acb-6758-83b9-b16b-c8551932d69d
https://www.office.com/search?q=Clifton+et+al.&EntityRepresentationId=e9522acb-6758-83b9-b16b-c8551932d69d
https://www.office.com/search?q=Clifton+et+al.&EntityRepresentationId=e9522acb-6758-83b9-b16b-c8551932d69d
https://www.office.com/search?q=Clifton+et+al.&EntityRepresentationId=e9522acb-6758-83b9-b16b-c8551932d69d
https://www.office.com/search?q=Clifton+et+al.&EntityRepresentationId=e9522acb-6758-83b9-b16b-c8551932d69d
https://www.office.com/search?q=Handy&EntityRepresentationId=13be3459-0f2c-89f4-9bb9-559af48e9176
https://www.office.com/search?q=Handy&EntityRepresentationId=13be3459-0f2c-89f4-9bb9-559af48e9176
https://www.office.com/search?q=San+Francisco+Transportation+Authority&EntityRepresentationId=a6bbc8d0-f11e-8230-860b-93161618a9cc
https://www.office.com/search?q=San+Francisco+Transportation+Authority&EntityRepresentationId=a6bbc8d0-f11e-8230-860b-93161618a9cc


SGA-Complete-Streets-Stronger-Economies_Web.pdf

 Cost savings
o Gov. Hwy Safety: Ped. Fatalities  > $10B annually  
o PennDOT: traffic crashes > $2,000 per capita in PA.  
o Lack of activity = $200 billion annually in healthcare

 Employment
o Multi-location survey: Complete Streets areas added 

jobs 22 percent faster than elsewhere in the county.

 Number of Businesses
o New York City: Open Streets Program have lower 

vacancy rates than the citywide rate. 
o North Carolina: the number of vacant storefronts and 

apartments downtown dropped from 33 to three.

Economic Impacts of Complete Streets:
Review of Anecdotal Evidence 

• Property Value
o National Association of Realtors: walkability of places 

commands premium price following street 
improvements.

• Sales
o Seattle, WA: a pilot project to pedestrianize Pike Place 

Market boosted sales by 6.5 percent.  
o Waterbury, VT: restaurant meal sales increased by 26 

percent following a Main Street reconstruction project.

o Tax Revenue
o Lancaster, CA: tax revenues increased by 96 percent. 
o Various cities, MN: Complete Streets projects resulted 

in significantly higher property taxes.

https://wordpress.smartgrowthamerica.org/wp-content/uploads/2026/07/SGA-Complete-Streets-Stronger-Economies_Web.pdf
https://wordpress.smartgrowthamerica.org/wp-content/uploads/2026/07/SGA-Complete-Streets-Stronger-Economies_Web.pdf
https://wordpress.smartgrowthamerica.org/wp-content/uploads/2026/07/SGA-Complete-Streets-Stronger-Economies_Web.pdf
https://wordpress.smartgrowthamerica.org/wp-content/uploads/2026/07/SGA-Complete-Streets-Stronger-Economies_Web.pdf
https://wordpress.smartgrowthamerica.org/wp-content/uploads/2026/07/SGA-Complete-Streets-Stronger-Economies_Web.pdf
https://wordpress.smartgrowthamerica.org/wp-content/uploads/2026/07/SGA-Complete-Streets-Stronger-Economies_Web.pdf
https://wordpress.smartgrowthamerica.org/wp-content/uploads/2026/07/SGA-Complete-Streets-Stronger-Economies_Web.pdf
https://wordpress.smartgrowthamerica.org/wp-content/uploads/2026/07/SGA-Complete-Streets-Stronger-Economies_Web.pdf
https://wordpress.smartgrowthamerica.org/wp-content/uploads/2026/07/SGA-Complete-Streets-Stronger-Economies_Web.pdf


Project Examples



 Long-term project to combine rails-to-trails with road network
 Funded separately by segment, incrementally addressing gaps
 Proposed southside project ~ 2 miles

Atlanta Beltline

Project Evaluation Metric – Southside Trail Standard BCA
Total Discounted Benefits $116.30
Total Discounted Costs (with Residual Value) $30.61
Net Present Value $85.69
Benefit / Cost Ratio 3.60

Property Value
Red. Mortality - Health
Cyclist & Ped Safety
Vehicular Safety
Pavement Maint.
Mobility
Productivity - Health
Veh. Congestion Red.
Emission Costs



 NYC embarked on program to improve safety at 
specific high-risk intersections

 Measures included improved crossing, signals, others
 Benefits primarily involved reduced risk of vehicle – 

pedestrian collisions, based on engineering measures

NYC Vision Zero

Standard BCA

(Total) Safety Benefits $38.9 

Total Costs $16.8 

Net Present Value $22.1 

Benefit/Cost Ratio 2.32



 Project scope: Westside section of loop trail
 Length of improvement = 6 miles
 Improves connectivity via sharrow and separated trail

Detroit Greenway (Westside)

Safety Benefits

Vehicle Operating Cost Savings

Emissions Reduction Savings

Journey Quality Benefits

Health Savings

Residual Value

Standard BCA Weighted BCA
Total Benefits $25.66 $76.71
Total Costs $37.78 $37.78
Net Present Value -12.12 38.93
Benefit/Cost Ratio 0.68 2.03



 15 critical active transportation improvements to serve 10 light rail 
stations and 13 bus stops

 Multi-modal benefits
o Measures increased transit demand
o Improved journey quality and safety for active transportation 

First/Last Mile Connections: Improving 
Communities’ Quality of Life (UDOT)

$25.5
$0.3

$6.8

$2.9

$1.2 $3.1

$7.4

Accident Cost Savings Environmental Sustainability Benefits
Active Transportation Benefits Travel Time Savings
External Highway Use Residual Value of Assets



 Scoping
oHow would benefit-cost analysis 

support decisions?
oWhat are other important economic 

measures?
oHow would results be integrated with 

existing planning and communication 
approaches?

Group Questions



Caltrans Cal-B/C Models



Introduction to Cal-B/C Suite of Tools

 Models initiated in 1980s, regularly updated
 Designed for CA conditions and adaptable
 Used by Caltrans, available to all
 Individual tools
o Sketch: Highway and transit projects
o Park and Ride: Park-and-ride lot projects 
o Active Transportation: Active transportation projects that 

improve travel options and conditions for cyclists and pedestrians
o Intermodal Freight: Intermodal freight projects for 

bulk/containerized shipments
o Corridor: Post-processor, BCA tool for preparing economic 

analyses of highway and transit projects



Structure of Cal-B/C Tools

 User input across all Cal-B/C
o Project Types 
o Project Location
o User Trip Data
o Crash or Accident Rates
o Project Improvements (Facility or Safety)

 Parameters
o USDOT, OMB, NHTS, NCHRP, etc.

 Standardized Analysis
o The user entries of trips build the inputs in the calculation of benefits within the model

 Results
o A summarized collection of results by benefit type, unique for each Cal-B/C model
o Health and journey quality most aligned to individuals using the project

User Input
Users input active travel count data 
for cyclist or pedestrian facilities

Results
Summary results of analysis

Parameters
Economic assumptions to monetize

Standardized Analysis
The monetization of benefits relating 
to number of trips, users, and miles



Is Cal-B/C AT the right tool for you?

Is Cal-B/C AT the right tool for you?
■ Evaluates projects for active transportation
o Infrastructure: Capital investments on facilities, intersection/signal 

improvement, and other physical amenities
o Non-infrastructure: Educational and promotional initiatives to 

encourage ridership and safety
■ Modes: bicycles and pedestrians
■ Applicable project context
o Upgraded facility: intersection improvement, bike lane improvement
o New facility: new shared use path, new dedicated bike lane

■ Location
o Safe Routes To School (SR2S): Encourage children walking or 

bicycling to school by improving safety
o Non-Safe Routes To School (SR2S): Broadly encourages active 

transportation or improves safety of existing active transportation
■ Can be used in conjunction with other Cal-B/C tools to evaluate AT 

components of larger projects

Source: http://tinyurl.com/q8bhjss

Module 4c: About This Module

http://tinyurl.com/q8bhjss


Shift To Model and Website 
Walk through PDF

caltrans website

https://dot.ca.gov/programs/transportation-planning/division-of-transportation-planning/state-planning/transportation-economics
https://dot.ca.gov/programs/transportation-planning/division-of-transportation-planning/state-planning/transportation-economics


    Transportation

Overview of Cal-B/C Active Transportation
■ Part of larger effort to include bicycle and pedestrian modes in 

Cal-B/C suite
■ Designed to meet Active Transportation Program (ATP) 

Guidelines
■ Set up as an interconnected, multi-sheet spreadsheet
o 16 worksheets in total, including title page shown at right

o Project Information and Non-Infrastructure Program Information
worksheets are primary locations for data entry

o BCA results presented in the Results worksheet

Module 4c: Cal-B/C Active Transportation Overview



Overview of Cal-B/C Active Transportation

Overview of Cal-B/C Active Transportation
■ Infrastructure Project portion of the tool
o Based on a benefit-cost method, generally comparable to approach 

and results in other tools
■ Estimates five categories of user benefits:
o Journey Quality
o Additional delay savings
o Additional safety benefits
o Health benefits
o Emission cost savings

■ Non-Infrastructure Program portion of the tool
o Based on a multi-criteria analysis approach, so the benefits of this 

portion are scored but not monetized

Module 4c: Cal-B/C Active Transportation Overview



   C Active Transportation

Worksheet Layout in Cal-B/C Active Transportation

Introduction Worksheets
• Title
• Instructions
• Definitions

Project Input & Results Worksheets
• 1a) Project Info
• 1b) Non-Inf Program Info
• 2) Model Inputs
• 3) Results

Analysis Worksheets
• Journey Quality
• Intersection Delay
• Intersection Safety
• Auto Accident Costs
• Health - Absenteeism
• Health - Reduced Mortality
• Emissions
• Final Calculations
• Parameters

Module 4c: Cal-B/C Active Transportation Overview



Project Information Worksheet (1a)

Project Information 
Worksheet Tab

Section 1A: 
Project and Site 
Characteristics

Section 1B: 
Existing Segment 
Improvements and 
Trip Volume

Section 1C: 
Intersection 
Improvements

Section 1D: General 
User Characteristics

Section 1E: New 
Facility Improvements 
and Trip Volume

Section 1F: 
Project Costs and 
Requested Funds

Section 1G: 
Program Costs and 
Requested Funds

Section 1H: 
Data Checks

Module 4c: Project Information Worksheet

Project 
Information

1



  eet (1a)

Project Information Worksheet (1a)

■ Optional, input unique project identifiers including: Caltrans District, Project Name (w/ route number and 
postmiles), Expenditure Authorization (EA) number, Planning and Programming Number (PPNO)

■ Detailed project description with route and postmile assists with accountability (e.g., Bond Accountability Report)

Module 4c: Project Information Worksheet

Project 
Information

1



1A) Project and Site Characteristics

1A) Project and Site Characteristics
Type of Project
■ Existing facility upgrade, new facility,

or both
o Used to determine which benefits are

calculated and how
o Project Information in Cal-B/C AT is

generally separated for existing and
new facilities

Total Project Length (miles)
■ Existing facility length
■ New facility length
■ Data checks confirm that data entry 

is internally consistent
o Example: Type of project entry is

consistent with the project length
entries

Module 4c: Project Information Worksheet

Project 
Information

1



1A) Project and Site Characteristics (cont.)

1A) Project and Site Characteristics (cont.)
Site Characteristics
Project Location
■ Used to estimate emission benefits

(emission cost parameters vary by
region)

Safe Route to School? (Y/N) 
Programmatic Initiatives? (Y/N)
■ Non-infrastructure components
Length of Construction Period
■ Years needed to construct project

Module 4c: Project Information Worksheet

Project 
Information

1



   vements and Trip Volume – Improvement Characteristics

1B) Existing Segment Improvements and Trip Volume – Improvement Characteristics
■ Infrastructure projects are categorized as one of four bike facility classes
■ Existing Facility Length (miles) by class
o Bike Paths
o Bike Lanes
o Bike Routes
o Separated bikeways and tracks

■ Data check to ensure the data entry matches project length in Section 1A

Module 4c: Project Information Worksheet

Project 
Information

1



1B) Existing Segment Improvements and Trip Volume – Improvement Characteristics (cont.)

1B) Existing Segment Improvements and Trip Volume – Improvement 
Characteristics (cont.)
Pedestrian Improvements
■ Yes = 1; Leave blank if “No”
■ Identifies pedestrian improvement project 

components, which contribute to Journey Quality 
benefits
o Street lighting
o Curb level
o Crowding
o Pavement evenness
o Information Panels
o Benches
o Directional Signage

Module 4c: Project Information Worksheet

Project 
Information

1



1B) Existing Segment Improvements and Trip Volume – Trip Data

1B) Existing Segment Improvements 
and Trip Volume – Trip Data
Trip Data - Adults
■ For Cycling and Pedestrian traffic
■ Current Daily Trips
■ Projected Annual Growth Rates
o in No Build and Build scenarios

■ Daily Trips, post-construction
o Year 1 and Year 20, No Build and Build scenarios
o Calculated from above inputs
o Can be overwritten if better data is available

Trip Data - Children - SRTS
■ Same inputs as above
■ Only required for SRTS projects

Module 4c: Project Information Worksheet

Project 
Information

1



Active Transportation Benefit Categories
■ Journey Quality: Value of enhanced trip conditions
■ Travel Time Savings (at Intersections): Estimated by 

reduced wait times at intersections
■ Safety Benefits (at Intersections, Sidewalks): Estimated by 

crash reduction factors for safety countermeasures
■ Auto Accident Cost Savings: Modal shift from passenger 

vehicles to active transportation reduces number of accidents
■ Emissions Cost Savings: Modal shift from passenger 

vehicles to active transportation reduces pollution
■ Health Benefits: Reduced absenteeism (short-term health 

risk), and avoided pre-mature deaths (long-term health risk)

Applicability of Benefits to a Project Depend on Type of 
Project (Existing & New), Type of Trip (Existing & Induced)

Benefit Categories by 
Facility Type

Existing Facility 
Improvement New Construction

Existing 
Trips

Induced 
Trips

Existing 
Trips

Induced 
Trips

Journey Quality Yes Yes Yes Yes

Time Savings
(at Intersections) Yes Yes

Safety
(at Intersections) Yes Yes

Auto Accident Costs 
and Auto Emissions Yes Yes

Health Benefits 
(Reduced Absenteeism)

Yes 
(Commuters)

Yes 
(Commuters)

Health Benefits 
(Reduced Mortality)

Yes 
(Age

dependent)

Yes 
(Age

dependent)

Module 6c: Benefits in Cal-B/C AT



Reduced Delay Due to Intersection Improvements

Reduced Delay Due to Intersection Improvements
Number of Improved Intersections
■ Improved intersections in the project area (if 

applicable to project)
Time Savings per Improved Intersection
■ Expected savings in minutes per intersection due to 

improvements
Intersection improvements on SRTS? (Y/N)
■ Yes = 1; Leave blank if “No”

Module 4c: Project Information Worksheet

Project 
Information

1



1C) Intersection Improvements – Accident Rates

1C) Intersection Improvements –
Accident Rates
For Cyclists
Number of Years of Data
■ Years of accident data to be entered
TotalAccidents in Existing Conditions
■ Fatal, Injury, Property Damage Only
■ Enter actual number of accidents in the project area
■ Total Number of Accidents (Tot) are calculated as 

the sum of accidents by type
■ Accident rates (per year) = Accidents / Years of 

data, by type
■ Rates can be overridden if better data is available
Annual Growth Rate inAccidents
■ Applies to accidents in No Build and Build scenarios

Module 4c: Project Information Worksheet

Project 
Information

1



1C) Intersection Improvements – Accident Rates (cont.)

1C) Intersection Improvements –
Accident Rates (cont.)
For Pedestrians
■ Same inputs as for bicyclists
o Number of Years of Data
o TotalAccidents (Fatal, Injury, Property Damage Only) in 

Existing Conditions
o Annual Growth Rate in Accidents

■ Years of data and growth are independent for each 
mode

NOTE: Current practice at Caltrans and CA 
agencies refers to vehicular incidents or 
“accidents” as “collisions” or “crashes.” Current 
versions of Cal-B/C still refer to collisions/crashes 
as accidents.

Module 4c: Project Information Worksheet

Project 
Information

1



1C) Intersection Improvements – Safety Countermeasures

1C) Intersection Improvements –
Safety Countermeasures
■ Yes = 1; Leave blank if “No”
■ Identifies safety countermeasures at existing 

facilities that contribute to bicycle and pedestrian 
accident cost savings

■ Signalized Intersection
■ Unsignalized Intersection
■ Roadways (pedestrian improvements only)
■ Other Reduction Factor Countermeasures

■ Used in accident cost savings in the Intersection 
Safety worksheet

Module 4c: Project Information Worksheet

Project 
Information

1



1D) General User Characteristics (Based on Project Location)

1D) General User Characteristics 
(Based on Project Location)
■ Default Parameters for:
o Distribution of Trip Purpose
o Distance traveled
o For Cyclists and Pedestrians
o No Build and Build scenarios

■ Based on Project Location entry in Section 1A
■ Characteristics of facility users are used in 

estimating facility benefits
■ Can be overridden if better data is available
■ Refer to Module 5 for discussion of default 

parameter sources

Module 4c: Project Information Worksheet

Project 
Information

1



  

1F) Project Costs

■ All project costs entered into five cost columns
■ Project costs should be entered as incremental rather than total costs
o Incremental costs are difference between No Build and Build scenarios

■ Costs must be entered in thousands of dollars ($1,000)
■ Project costs must be entered in constant dollars, in same year as economic parameters used for benefit calculations (current year in Cal-B/C

is 2016)
o Modules 5 and 6a will go into more details about year for current dollars

Project 
Information
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1F) Project Costs – Direct Project Costs

1F) Project Costs –
Direct Project Costs
Initial Costs
■ Project support
■ Right-of-way acquisition costs
■ Construction costs
■ Cal-B/C assumes that all initial project costs are 

expended by the last year of construction

Subsequent Costs
■ Any costs incurred after the project is constructed 

and open
o Operating and Maintenance (O&M) costs
o Rehabilitation costs

■ Module 8 discusses project cost sources, including 
O&M costs

Module 4c: Project Information Worksheet

Project 
Information

1



  

1F) Project Costs
■ Up to eight (8) years of initial infrastructure project 

costs allowed
■ Costs must be entered for each year to be 

consistent with “Length of Construction Period” 
entered in Section 1A

■ Following construction, project opens and the 
20-year project operating period begins

■ Year 1 (Base Year) described in previous slides
represented by the “1” under the “Project Open”
header

Module 4c: Project Information Worksheet
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2) Model Inputs
■ Number of trips, users, and miles 

traveled by trip purpose
■ Estimated based on data entered in Project 

Information worksheet
■ Adjust calculated values if more in-depth 

data are available
■ “Reason for Change” should be specified 

for any values overridden by user
o Example: Federal Highway Administration 

(FHWA) grant reviewers examine these cells 
closely

o Users should have citing documents ready if 
values are overridden

Module 4c: Model Inputs Worksheet

Model 
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2) Model Inputs, Sections

2) Model Inputs, Sections
Cycling Volume Inputs
■ 2A) Existing Facility Segment
■ 2B) New Facility Segment
■ 2C) New Safe Routes To School
■ 2D) Existing Safe Routes To School 
Pedestrian Volume Inputs
■ 2E) Existing Facility Segment
■ 2F) New Facility Segment
■ 2G) New Safe Routes To School
■ 2H) Existing Safe Routes To School

Cycling and Pedestrian inputs for existing and new facilities consider 
commuting, recreation and other destinations for purpose of travel

Module 4c: Model Inputs Worksheet
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3) Model Results
■ Life-Cycle Costs
■ Life-Cycle Benefits
■ Net Present Value
■ Benefit/Cost Ratio
■ Rate of Return on Investment
■ Payback Period
■ Results calculated over lifecycle
■ Person-Hours of Time Saved
■ Accidents Avoided
■ Emissions Reduction

■ Model results and interpretation were presented in Module 3

Module 4c: Results Worksheet

Results
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   tions

Overview of Benefit Calculations
■ Benefit calculation worksheets produce detailed calculations for each benefit category

■ They are provided for model transparency, not a “Black Box”

■ Benefit estimates are functions of your inputs and assumptions contained in the Parameters worksheet

Module 6c: Overview of Benefit Calculations in Cal-B/C AT



Project Benefits in Cal-B/C AT

Project Benefits in Cal-B/C AT
Journey Quality Benefits
■ Function (trips, distance per trip, value of time, journey

quality parameters) by mode
o Value of Improvement for Cycling ($ per mile) = (1- Facility

Preference Factor) / Cycle Speed (mph) x Value of Time

o Value of Improvement for Walking ($ per mile) = Journey
Quality Values per Mile (from Parameters sheet, for each
improvement)

o Value of Journey Quality (Existing Users, $ per year) = 
Annual Trips x Avg. Distance (mi) per Trip x Value of 
Improvement, by mode

o Value of Journey Quality (Induced trips) applies rule of half

■ Journey Quality Benefits by year are linked to the Final 
Calculations worksheet

Module 6c: Benefits in Cal-B/C AT



Overview of Benefit Calculations

Overview of Benefit Calculations
The Final Calculations worksheet:
■ Tabulates all the benefits and costs by year, in present value and constant dollars, from the benefit estimation worksheets
■ Calculates BCA metrics (B/C ratio, IRR, NPV, and payback period)

Module 6c: Overview of Benefit Calculations in Cal-B/C AT



Overview of Monetized Benefit Calculations

Overview of Monetized Benefit Calculations
■ Analysis worksheets estimate monetized benefits from data in 1a) Project Info and 2) Model Inputs
■ Benefit estimates are linked to the Final Calculations worksheet
■ Life-Cycle Benefits, Life-Cycle Costs, and all other BCA metrics are linked to the Results page.

Module 6c: Overview of Benefit Calculations in Cal-B/C AT



Cal-B/C AT – Adapting to Treasure Valley

Mortality Risk – Health BenefitsEmissions Rates – Emissions Benefits

Source: 2017 NHTS, California Sample

Source: CA Air Resources Board, EMFAC 2021

Source: Crash Data on CA Highways 2018

Auto Accident Costs – Safety Benefits
Adjust CA Specific Parameters

Adjust Other Parameters
• Mode-shifts Rates – Vehicles to Cycling / Pedestrian
• Crash reduction factors – Specific measures



 Analyses
oWhat data are needed to perform analyses?
oWhat are examples of data sources?
oHow would results be best communicated?
oWho should be the target audience?

Group Questions



Chris Behr, Principal Economist
HDR, Washington DC
CBEHR@HDRINC.COM

Thank you!
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