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EXECUTIVE SUMMARY
U-Pass is a public transport discount program carried out in the British Columbia area. It
gives students access to bus, SeaBus and SkyTrain services within Metro Vancouver, as well
as discounts on West Coast Express (TransLink), allowing unlimited travel in all zones (UBC
U-Pass). Started in 2003, it has expanded to 10 institutions in the region (TransLink).
Governments, both local and provincial, and participating institutions provide direct subsidies
to the program. Students pay the U-Pass fee for the program through compulsory student
fees.
Though the program has achieved most of the initial goals, the true social benefits and the
continuation of the program have been constantly questioned over the past few years, as
administrative and maintenance costs increase. Responding to the critique, the present study
is an attempt to evaluate the social costs and benefits of continuing the program for the
coming school year at the two of the largest participating post-secondary institutions, the
University of British Columbia (UBC) and Simon Fraser University (SFU). The policy
alternatives, therefore, are continuing the program or not in the next year.
The approach presented by the World Bank Transport Notes on Evaluating the Transport
Project is used in this study to compute the overall impact of the program. The major
components include change in transport user benefits(consumer surplus), change in system
operating costs and revenues(producer surplus and government impact), change in costs or
benefits of externalities(environmental costs, accidents, social equality, etc.) and investment
costs.
The main finding of this research is the schools in this study should continue the U-Pass
program. From the comparison of with and without cases, the cost-benefit analysis indicates
the U-Pass program generates an annual overall economic impact of $114.217 million. The
overall economic impact consists of $181.39 positive changes in transport user benefits
(consumer surplus), -$68.04 million changes in system operating costa and revenue (
producer surplus and government impact), positive $ 0.867 million changes in costs of
externalities ( environmental costs, accidents).

Table of Contents
1. INTRODUCTION ............................................................................................................... 0
1.1. The background of U-Pass Program........................................................................................ 0
1.2. Research objectives and policy alternatives ............................................................................ 2

2. METHODOLOGY .............................................................................................................. 0
2.1 Assessing policy instruments ..................................................................................................... 0
2.2 Assessment procedure ................................................................................................................ 1
2.3. Assumptions and simplifications: ............................................................................................. 1
2.4. Major benefit and cost components of the study .................................................................... 2
2.5. Challenges and limitations of the study ................................................................................... 3
2.6 Data used to forecast the impacts .............................................................................................. 4

3. ANALYSIS OF COSTS AND BENEFITS ........................................................................ 5
3.1. Change in transport user benefits ............................................................................................ 5
3.1.1. Effects on transit ridership before and after the program ..................................................... 5
3.1.2. User Costs (Generalized cost): ............................................................................................. 6
3.1.3. Estimated travel pattern changes in the analysis .................................................................. 8
3.1.4. Total Consumer Surplus ..................................................................................................... 10
3.3. Change in costs of externalities .............................................................................................. 16
3.3.1. Air pollution mitigation and climate change mitigation .................................................... 16
3.3.2. Social equality .................................................................................................................... 24
3.4. Investment costs ....................................................................................................................... 26
3.5. Overall and findings ................................................................................................................ 26

4. ANALYSIS AND POLICY RECOMMENDATION ..................................................... 26
4.1 Cost-Benefit Analysis: .............................................................................................................. 26
4.2 Policy Recommendations ......................................................................................................... 27
4.3 Limitations of the Study ........................................................................................................... 28
4.3.1 Out-of-Scope Limitations .................................................................................................... 29
4.3.2 In-Scope Limitations ........................................................................................................... 29

5. ACKNOWLEDGEMENTS .............................................................................................. 31
Reference ................................................................................................................................ 33

1. INTRODUCTION
1.1. The background of U-Pass Program
U-Pass stands for The Universal Transit Pass. It gives students access to bus, SeaBus and
SkyTrain services within Metro Vancouver, as well as discounts on West Coast Express
(TransLink), allowing unlimited travel in all zones (UBC U-Pass). First implemented in
Washington State in 2001, the U-Pass Program has become increasingly popular over years
(Roseland, 2012). Vancouver, British Columbia is one of the many North American cities
that implemented the program; initiated in 2003, it has expanded to nine other institutions in
the region (TransLink). Governments, both local and provincial, and participating institutions
provide direct subsidies to the program. Students pay the U-Pass fee for the program through
compulsory student fees. All eligible students are mandatory to participate in the program.
Only limited exemptions are allowed. This means that the significant discount rate also
partially relies on bulk purchase. It is stated that the program partners work together to
provide an affordable program that is revenue neutral for transit service providers (Langara
Students’ Union, 2013).
According to the program report (Urban Systems, 2005), the main objectives of the program
can be summarized as follows:
• Increasing Transit Ridership: TransLink, the local transit service operator, and schools
both want public transit services to be more efficiently utilized.
• Reducing Congestion: According to the latest research (TomTom, 2013), Vancouver is
now the most congested North American city followed by Los Angeles and San
Francisco; reduced congestion benefits society as a whole.
• Reducing GHG Emissions: British Columbia’s Climate Action Plan has a stringent
greenhouse gas reduction target of 80% of the 2007 levels by 2050 (The Government of
British Columbia, 2008).
• Cost Savings for Students: With increasing transit fares, students with subsidized fare are
expected to be long-term transit users, even after graduation.
• Avoiding Additional Infrastructure Investment: Institutions must make additional facility
investments such as parking as driving population increases.

Map 1: Transit Map of Metro Vancouver (Retrieved from http://www.sustainablecitiesnet.com)
TransLink operates three major SkyTrain lines (and one in construction), which constitute an important part of
the region’s transportation system, as well as local buses and ferries connecting the north and south regions.

Up to now, the program has achieved many of the objectives initially intended, including the
increasing transit ridership and transit mode share, the reduction of greenhouse gases
(GHGs), and cost savings for students (Urban Systems 2005) and improving the transit
service, ameliorating the negative environmental effects any growing urban cities would face.
However, the true social benefits and the continuation of the program have been constantly
questioned over the past few years, as administrative and maintenance costs increase. The
program has been renewed for the 2013-2014 school year at participating institutions that
agreed to continue following the referendum. Currently the monthly U-Pass rate is $35, and is
expected to increase to $36.75 for the 2014 school year ad further to $38 for the 2015 school
year, which compares to $170 for the regular adult monthly unlimited pass (TransLink).
The current participating institutions include ten post-secondary institutions within the Metro
Vancouver region. They are University of British Columbia (UBC), Simon Fraser University

(SFU), Capilano University, Langara College, Emily Carr University of Art & Design,
Vancouver Community College, Douglas College, Kwantlen Polytechnic University, British
Columbia Institute of Technology, Nicola Valley institute of Technology. The numbers of
enrolment of different institutions are shown as below:
Institution

Current Enrolment

University of British Columbia (UBC)

49,869

Simon Fraser University (SFU)

35,604

Capilano University

7,552

Langara College

9,641

Emily Carr University of Art & Design

1,821

Vancouver Community College

26,000

Douglas College

14,255

Kwantlen Polytechnic University

19,101

British Columbia Institute of Technology

48,224

Nicola Valley institute of Technology

1,227

Source: Wikipedia

1.2. Research objectives and policy alternatives
Basing on the past studies on the changes in students’ travel patterns and administrative costs
due to the implementation of the program, the present study is an attempt to evaluate the
social costs and benefits of continuing the program for the coming school year at the two of
the largest participating post-secondary institutions, the University of British Columbia
(UBC) and Simon Fraser University (SFU). Therefore, the policy alternatives are:

Alternative 1

Alternative 2

Discontinuing the U-Pass

Continuing the U-Pass

2. METHODOLOGY
2.1 Assessing policy instruments
The study will take an approach presented by the World Bank Transport Notes on Evaluating
the Transport Project to compute the overall impact of the program:

Change in
Transport User
Benefits
(Consumer
Surplus)

Overall
Economic
Impact

Change in system
operating costs
and revenues
(Producer Surplus
and Government
Impact)

Change in costs
of externalities(
Environmental
costs, accidents,
etc.)

Investment
costs (including
mitigation
measures)

According to the World Bank Transport Notes on Evaluating the Transport Project, a key aim
of an economic evaluation of a transport project is to measure the magnitude of the economic
impact resulting from the investment. Ideally this would measure the total benefits from
increased output across all final product sectors and would include measurement of the level
of employment and the wage rate in the labour market, the prices of goods and services in the
product market and the value of property in the land market. In practice, however, the
analytical models required to undertake such an analysis require a level of sophistication and
refinement that is typically beyond that available from both technical and resource
standpoints. As such, the cost benefit analysis process is based around a partial equilibrium
approach that concentrates on the “primary” impacts incurred by transport users, operators
and governments. The basic calculation is summarised below:

This simple calculation can in fact become a quite complex exercise as it becomes necessary
to consider:
1. The scope of the appraisal in terms of mode, study area and range of impacts;
2. The calculation of transport user benefits (consumer surplus);
3. The calculation of impacts on transport providers and the government (includes
producer surplus and investment costs);
4. Monetary valuation of time and safety;
5. The treatment of environmental impacts and other externalities.
The mechanics of the process includes inputs, project life, discounting, aggregation of

benefits and costs, unit of account.

2.2 Assessment procedure
To answer the question that whether the U-Pass Program should be continued for the 20142015 school year or not, a post evaluation of the program from 2003-2013 is to be conducted
to examine the benefits of the program comparing to the costs. Changes of the transport mode
share, the number of trips and other basic data are available in (or could be derived from)
survey reports. To be concrete:
o The changes of the transport mode share, when the price decreases
§

The target group of this part is mainly the students who have other
transport alternatives than public transport—The most important group
is car user group, and second most important groups are walking group
and biking group (however, in this study area the mode share of the
walking group and biking group is very low. We decide to ignore the
second group in our analysis)

o The changes of the numbers of transport trip made by students given price
decreased
§

Based on survey reports, we could derive the demand and supply curve
under certain assumptions and could also use previous researches in
similar social-economic context to estimate the changes.

If the answer of the post-evaluation is yes, then the 2014-2015 program can be considered to
continue the operation. If the answer of the post-evaluation is no, it indicates that the subsidy
amount needs to be reduced or allocated for other uses in order to reach the initial goal of the
program.

2.3. Assumptions and simplifications:
For general analysis, considering it is a student transit pass program, the number of annual
students enrollment will be used as the population for analysis. As new students will be

enrolled into the universities at annual base, the cost-benefit analysis could be simplified into
a case as the same as the post-evaluation. It means that, without the program, the new
students will behave as the students before the program was introduced in 2003. Thus the
results of evaluation for the post evaluation could be used for the 2014-2015 school year as
well. The assumptions and simplifications of different parts of calculation is detailed in each
sections.

2.4. Major benefit and cost components of the study
The major benefit and cost components of the U-Pass Program analysis are summarized as
below:
Type

Components

User Costs

+

U-Pass cost, paid as a part of tuitions. $36.75 per month.

(Students)

+

Travel time cost, which is expected to increase for former car as
using transit usually takes more time, decrease for former walking
group and biking group, decrease from improved transit service.

_

Improved accessibility with affordable mobility to activities (study
opportunity, event opportunity, job opportunity etc.)

_

Carbon tax, which is expected to decrease as a whole due to the
increasing transit ridership.

_

Vehicle operation costs are expected to decrease as well.

+

Capacity (additional trains/buses for greater ridership)

+

Maintenance (number of staff, vehicle)

+

Revenue from U-Pass fee

Government Costs

+

Subsidy

Participating Institutions

+

Subsidy and implementation cost (administrative cost) in terms of

Producers Costs

staff time
External Costs

_

Reduction in greenhouse gas emissions, which ameliorate the
negative effects of climate change. The effects last longer if
students choose to continue using transit after graduating.

_

Less congestion implies reduction in delay time in traffic jam, air
pollution and traffic accidents, which reduces healthcare costs.

+

Income generation due to improved mobility

2.5. Challenges and limitations of the study
One of the major challenges of the study is an estimation of the public transit ridership with
and without the U-Pass Program. The program report published in 2005 shows the student
transit ridership increased by 49% during the first year of the policy implementation and 63%
during the second year (Urban Systems, 2005), yet simply using the ridership before the
implementation for the “without policy” case would be misleading as public transport
services quality, public attitudes towards driving and external factors such as gas prices and
the transit service in the region have changed significantly in the past decade, which are all
variables leading to ridership change (Taylor and Fink, 2002). To forecast the impacts of
subsidy on ridership, the strategy is to make references to the previous researches with
similar social-economic context. Certain variables are to be kept constant for this research.
Another part is the U-Pass program may also build up a virtuous circle for improving the
public transport, this part is difficult to evaluate. The team will draw findings from existing
researches.
Second major challenge of the study is to confirm the validity of data sources, particularly for
external cost components. The GHG reduction costs, for instance, vary significantly among
and within sources; ICPP (2007) provides the average reduction cost of $43 per ton with a
standard deviation of $83. In order to avoid providing misleading results, the study shall
conduct a simple sensitivity analysis to see what range the computed benefits and costs could
fall within. Drawing some assumptions based on the data availability would be necessary as
well.
Third challenge of the study is the estimation of travel pattern changes after students graduate
from school. One of the objectives of the program is to getting students accustomed to using
the public transit and making them a transit user even after graduating, resulting in longer
social and environmental benefits although administratively and financially the program itself
lasts just for years. Excluding those co-benefits would result in underestimation of the
program’s benefit, and thus they should be somehow incorporated into the assessment.

The monetization of benefit in social equality is the forth challenge in this research. Ideally,
as improved mobility enable people to have lower cost and easier access to healthcare,
education of higher quality, leisure activities, and job opportunities, the benefit should be
measured from all those perspectives. However, the research has to simplify the calculation
due to the absence of available data. Income generated from the improved access to job
opportunities is the only measured perspective in this research.

2.6 Data used to forecast the impacts
The U-Pass Program report published in 2005 (Urban Systems), The U-Pass BC agreement
and UBC Transport Status Report 2013 are expected to provide much of data necessary to
compute user costs, such as travel pattern changes after the policy implementation and
administrative costs, yet some of the data presented should be out of date and their relevance
must be confirmed, and appropriate modifications of the data to take changes into account
must be made.
The computation of externality costs, which are expected to occupy a significant portion of
the program’s benefits, particularly GHG reduction costs and air pollution costs involves
shadow prices, and literature review of different sources would be necessary to take into
consideration the variability of figures. Because environmental benefit of the program does
not become apparent within a year although administratively the program renews every year,
they must be incorporated into the study.
Regarding alternatives, existing researches and transport survey report published by the
regional government will be used. To calculate the benefit in social equality dimension, data
of poverty rates and average hourly wage are extracted from the Canadian federal
government statistics.

3. ANALYSIS OF COSTS AND BENEFITS
3.1. Change in transport user benefits
3.1.1. Effects on transit ridership before and after the program
After the implementation of the program in September 2003, the travel mode choice by both
UBC and SFU students has changed more significantly than initially expected; as shown on
the table below, commuting by single-occupant vehicles and carpools declined dramatically
despite the lower flexibility and convenience of the public transit. The U-Pass Final Report
(Urban Systems, 2005 ) assumes there will be further increase in the transit ridership as the
program continues and the students learn more about its benefits. The following table
summarized the survey results of before& after comparisons at the year of 2005, which
shows the immediate effects of the program. Due to sampling size and survey approach we
will use more comprehensive transport survey data in the final calculation.
Travel Model
Single-Occupant Vehicles
Carpools
Transit
Bicycles
Others

UBC
Before
29%
16%
44%
3%
7%

After
17%
7%
69%
2%
5%

SFU
Before
After
33%
25%
21%
12%
37%
56%
0%
0%
8%
6%
Modified based on TransLink (2005)

During the first semester of the U-Pass program implementation, from September to
November 2004, 86% of UBC students and 81% of SFU students got their U-Passes issued;
yet studies show the average weekly number of U-Pass trips at UBC and SFU was 6.0 and
4.5 respectively, which is equivalent to 2-3 round-trips per week. This suggests that a large
number of students use both the public transit and private vehicles (SOV travels and
carpools/vanpools) for their convenience. Furthermore, illegal transfers of the passes on
FaceBook and Craigslist have been an issue, resulting in TransLink’s revenue loss. For
simplicity, however, this analysis assumes students always commute by a specific single
travel mode. It further assumes a student make s single U-Pass trip to destinations other than
school every week. The following table summarized the 2005 U-Pass trips per week. We will
use more comprehensive transport survey data in the final calculation.

Eligible Students
U-Pass Trips per Week
U-Pass Trips per Week

To/From University
Other Destinations
10 or more
4-9 Trips
1-3 Trips
0 Trips

UBC
SFU
38,000
21,000
6.0
4.5
1.2
1.3
45%
28%
26%
30%
10%
18%
19%
24%
Modified based on TransLink (2005).

Due to the increase in the transit ridership after the program, TransLink increased its
weekday service capacity and opened a new route as shown on the table below. Furthermore
for the present analysis, the increase in the enrollment of both schools in the past ten years
needs to be taken into consideration as well. Based on the current enrolment of UBC and
SFU compared to Fall semester 2004 when they first implemented the program, there was
approximately 40% increase in the total enrolment. Assuming the public transit ridership
share has not changed since 2004 at both schools, this leads to the estimated transit ridership
at both schools in 2014 as:

3.1.2. User Costs (Generalized cost):
Before the implementation of the U-Pass program, transit user needs to pay average 3 USD
per trip to get on the bus. After the implementation, transit user only need to pay around 36
USD per month for unlimited rides. Thus dramatically reduce the cost per trip. The transit
and car user costs in with and without cases are summarized below.

Unit Per Trip

Transit

Car (aggregated)

Time (Minutes)

10.8

5.04

Time Cost (USD)

2.02

1.01

Operating Cost (USD)

-

3.80(after aggregation)

Fuel Cost

-

1.40 (for SOV)

Maintenance/Tires/ Depreciation

-

0.32 (for SOV)

Parking Cost

-

3.00 (for SOV)

Ticket Fee Average 2002

3.00

-

Ticket Fee Average 2014

0.55

0.55

Generalized Cost 2002 and 2014 (without)

5.02

4.81

Generalized Cost 2014

2.56

5.33

Ticket Cost (USD)

Calculation in details:
•

Time spent on trips= Travel Distance / Average Speed. We use the travel distance
data from the School Trip Purpose trips. Travel distance is quite consistence--Average 4.2 km from Transport Survey Data. Average Speed of transit and car from
Transport Survey Annex data.

•

Time Cost= 12 USD per Hour (US Department Of Transport recommended number
for personal trip)

•

Car: aggregated from SOV and Carpool Data.

•

Maintenance/Tires/ Depreciation per km: we use US Department Of Transport
recommended number

•

Parking cost: average cost per trip based on data from two school parking fee website

•

As U-pass is a monthly pass there should not be an incremental cost for each trip to
affect the user’s decision. However in order to simply the calculation, as the average
trip per day is considerably stable, we decide to divided the U-pass cost to per-trip
basis.

3.1.3. Estimated travel pattern changes in the analysis
Based on the aforementioned information and assumptions, the travel pattern changes and
public transit (major bus routes operation) with and without the U-Pass Program for the
2014-2015 school year can be summarized as follows:
Travel Model
Single-Occupant Vehicles
Carpools
Transit

UBC
Without 2014
26%
43%
27%

With 2014
55%
28%
14%

SFU
Without 2014
33%
21%
37%

With 2014
56%
25%
12%

Table: Calculation in details

UBC
2002

UBC UBC
SFU
2014 2014
2002
(with) (without)

SFU SFU
2014 2014
(with) (without)

Enrolment (Student P)

39128

49869 49869

16998

35604 35604

Daily Trip per person
average

2.35

2.25

2.25

2.35

2.25

2.25

Average Trip Length for
School Trip

4.2

4.2

4.2

4.2

4.2

4.2

Mode Share Transit

26%

55%

26%

37%

56%

37%

Mode Share Car

43%

28%

43%

33%

25%

33%

Mode Share Carpool

27%

14%

27%

21%

12%

21%

2.18

2.09

2.09

2.18

2.09

2.09

Daily Ridership of Transit

23907

61713 29173

14780

44861 29640

Trips by SOV

39539

31417 48248

13182

20027 26436

Average Vehicle
Occupancy

Trips by Carpool 24827
Car Trips by carpool 11388

15709

30295

8389

9613

16823

7516

14495

3848

4600

8049

Total
Daily
distance
traveled by Transit User
100410 259194 122528 62075
Total
Daily
distance
traveled by private car
213894 163521 26353 71526
Source: UBC Transport Status Report 2013, U-Pass Final report

188416 124489
103433 144838

Without case: as we stated in the assumption session. It means that, without the program, the
new students will behave as the students before the program was introduced in 2003. Thus
the mode share in the without cases are as the same as in the year of 2003. To justify our
simplification that the city-wide data is available. The city-wide data from city transport
survey 2012 shows that the citizens’ travel patterns is a consistent trend of low transit mode
share (less than 17%) and high car share (more than 57%) in these decades.

However, we should also note that it would be misleading to conclude the travel mode share
would be reversed back to the pre-program level when the program is discontinued for the
2014-2015 school year for the following reasons:
• Since the implementation of the program, there has been greater awareness towards
sustainable transportation choices and more students are likely to choose the public transit
over private vehicles or carpools.
• The maintenance costs of vehicles, particularly gasoline prices, have increased
dramatically over the past decade; British Columbia is home to all of the ten North
American municipalities with the highest gas prices, such as Surrey (143.5 cents per liter),
North Vancouver (143.1), Burnaby (142.12), and Vancouver (142.06) (Huffington Post,
2013).
• Because the transit condition has improved significantly after the implementation of the
program while the traffic condition got worse, now Vancouver being the most congested
city in North America (TomTom, 2013), it is possible students do not see much benefit in
driving to school even without the program.

3.1.4. Total Consumer Surplus

Consumer Surplus= 0.5 (PB-PA)* (QA+QB)
Impact of the U-Pass on ridership:
• Transit trips per day: 58,814(Without) to 106,574(with) trips per day
• Car trips per day: 97,229 (Without) to 87,370 (with) trips per day
Impact on Transit Market:
Consumer Surplus= 0.5 (PB-PA)* (QA+QB)
= 0.5( 5.02-2.56) * ( 58814+106574) *Annual days
=72.99 million USD
Impact on Driving Car Market:
Consumer Surplus= 0.5 (PB2-PA2)* (QA2+QB2)
=0.5 (4.81-5.33)*(97229+87370) *Annual days
= - 17.3 million USD
Total Consumer Surplus=55.69 million

3.2. Change in system operating costs and revenues (Ram)
3.2.1. Producers incremental cost (Translink, UBC and SFU)
To find out producer cost, it is assumed that producer cost (Translink, UBC, SFU) from 2005
to 2014 increases proportionately with increase of students and increase of U-Pass revenue.
The following table shows the cost adjuster/multiplier to estimate various expenses from year
2005 to year 2014.

Table: Calculation of Cost adjuster/Multiplier
University of
Description

British
Columbia
(UBC)

U-Pass Eligible Students in

Simon Fraser
University

Total

Remarks

(SFU)

38,000

21,000

59,000

Enrollment in 2005

49869

35604

85,473

Enrollment in 2014

Change in Eligible Students

1.312342105

1.695428571

U-Pass price in 2005

20

20

U-Pass price in 2014

37.75

37.75

Price multiplied by

1.8875

1.8875

2005
U-Pass Eligible Students in
2014

Cost adjuster/Multiplier for
2014

It is the Student
multiplier

It is the Price Multiplier
It is calculated as

2.48

3.20

Student multiplier times
Price Multiplier

3.2.2. Changes in the cost of Translink
Since U-Pass system is already established, we only consider on-going cost of the translink
that is estimated using multiplying factor based on increase in student and increase in rate of
U-Pass system. The calculation shows that monthly incremental cost for Translink is
$1585222.

Table: Calculation of on-going costs for Translink
Approximately

Approximately

On-going costs for

Amount in

for 2013/14 for a

for 2013/14 for a

Translink

2005

year(multiply by

month(annual

factor of 2.48)

cost divided by 8)

Remarks

Calculated as
Additional transit
cost

4600000

11,408,000

1,426,000

4600000*2.48 where
2.48 is cost adjuster
multiplier
calculated as

All Door boarding

11000*1.31*10.25

Supervision

147702.5

18,463

(11000/hrs/yr)

where 1.31 is student
multiplier and 10.25 is
minimum wage rate.

Administrative
Expenditures

450,000

1,116,000

139,500
calculated as

Administration
staffing(750 hrs/yr)

750*1.31*10.25 where
10070.625

1,259

1.31 is student
multiplier and 10.25 is
minimum wage rate.

Total

12,681,773

1,585,222

3.2.3. Changes in the cost of UBC and SFJ
Implementation of U-Pass system also Changes the monthly ongoing cost of both University;
UBC and SFU. The main expenses of the University is on subsidies to Translink. The total
monthly incremental cost of UBC is $437614.

Table: calculation of on-going costs for UBC
Approximately
Approximate for

for 2013/14 for

On-going costs

Amount in

2013/14 for a

a

For UBC

2005

year(multiply by

month(annual

factor of 2.48)

cost divided by

Remarks

8)
Subsidies
Reduced parking
revenues
Administrative
Expenditures

1,150,000

2,852,000

356,500

200,000

496,000

62,000

40,000

99,200

12,400
calculated as

Administration
staffing(3500

46996.25

5,875

hrs/yr)

calculated as 500*1.31*10.25
6713.75

839

System(500hrs/Yr)
Total

is student multiplier and
10.25 is minimum wage rate.

U-pass
Management

3500*1.31*10.25 where 1.31

where 1.31 is student
multiplier and 10.25 is
minimum wage rate.

3,500,910

437,614

Similar calculation for on-going costs for SFU is performed as below. In this table,
multiplying factors differ from the previous table. The total monthly incremental cost of SFU
is estimated to be $347,410.

Table: Calculation of on-going cost for SFU
Approximately
Approximate for

for 2013/14 for

On-going costs

Amount in

2013/14 for a

a

For SFU

2005

year(multiply by

month(annual

factor of 3.2)

cost divided by

Remarks

8)
Subsidies
Reduced parking
revenues
Administrative
Expenditures

515,000

1,648,000

206,000

225,000

720,000

90,000

102,000

326,400

40,800
calculated as

Administration
staffing(4500

77951.25

9,744

hrs/yr)

calculated as 400*1.31*10.25
6929

866

System(400hrs/Yr)
Total

is student multiplier and
10.25 is minimum wage rate.

U-pass
Management

4500*1.69*10.25 where 1.69

where 1.69 is student
multiplier and 10.25 is
minimum wage rate.

2,779,280

347,410

3.2.4. Changes in producer revenue and government revenue
The table below shows the calculation related to increment of producer revenue and changes
in the Government Revenue. According to presented calculation, after implementation of UPass System producer revenue will decrease by $3464840. In the case of Government
Revenue since tax credit (negative government revenue is negative) is negative, we can
consider it as Government Tax which will be increased by $2217498 per month after
implementation of U-Pass System.

Table: Calculation of Monthly changes in Producer and Government revenue
University of
British

Institution

Columbia

Simon Fraser
University

49,869

35,604

85,473

mode

Without

U-Pass

Academic Year 2014
Based on TransLink (2005)

No. of Student on
Transit

Remarks

(SFU)

(UBC)
Enrollment(Qe)

Total

data; 44% of UBC and 37%
21,942

14,283

36,225

of SFU students use Transit
Mode

(Qb)

before

implementation of U-Pass.
Based on TransLink (2005)

No. of Student on
Transit mode With

data; 69% of UBC and 56%
34,410

21,618

56,028

U-Pass (Qa)

of SFU Student use Transit
Mode After implementation
of U-Pass.

Positive Change in
Transit Mode User

12,468

7,335

180

180

35.75

35.75

19,803

Qb-Qa

Revenue per user
for monthly transit
Before U-Pass (Pb)
Revenue per user
for monthly transit
After U-Pass (Pa)
Change

in

producer revenue
after

U-Pass

system

Qe*Pa - Qb*Pb (Since U-2,166,743.25

Change

-1,298,097

-3,464,840.25

.64(Qa*Pa - Qb*Pb ) - It is

in

based on assumption that

Government Tax
Credit

64% student are part-time

(negative

jobholder and all of them

Government
Revenue)

Pass is compulsary to all)

deserve tax credit of transit
-1,386,715.68

-830,782.08

-2,217,497.76

mode cost.

3.3. Change in costs of externalities
Over the past decades, there has been a better understanding of the complexity of urban travel.
It is clear that travel is intimately tied to other dimensions of the city, such as land use,
environmental issues (including energy use), health, and equity and social justice issues. In
this section, there is an attempt to incorporate environmental and equity and social justice
dimension into the cost-benefit analysis.

3.3.1. Air pollution mitigation and climate change mitigation(Suzuki)
The economic development of the modern post-war America has been based on the “biggerthe-better” paradigm; thus land has been developed to give as much private space as possible
to each individual as seen in the suburban development with houses and big-box retailers
scattered around and people driving gas-consuming SUVs. Only in the recent decades with
historically high gasoline prices and the effects of global climate change becoming apparent,
people have started to realize they will not be able to live the current lifestyle forever.
Vancouver, despite having one of the densest city centers in North America, is unfortunately
not different from other cities in terms of its vehicle dependency. As illustrated below, on a
typical working day, approximately 75% of all the travels in the Metro Vancouver region are
by cars (TransLink, 2013).

Driving in private vehicles has resulted in many unintended social, economic, and
environmental consequences as illustrated in the table below. The U-Pass Program is one of
the government and TransLink’s attempts to reduce Vancouver’s automobile dependency
both in the short run and long run by having students accustomed to the convenience of the
local public transit. Among different types of costs associated with driving, the present study
attempts to estimate the benefit of mitigated climate change effects and air pollution resulting
from the reduction of gasoline consumption.
Economic
Infrastructure Maintenance

Change in Land Use Patterns

Traffic Accidents
Fossil Fuel Consumption

Congestion

Poor Health
(Non-Environmental Causes)

Air Pollution

Waste Accumulation

Climate Change

Environmental

Social

♦♦

♦

More driving requires
continuous maintenance of
infrastructure.

Less government budget left
to be allocated for other
usage (compensating the
poor).

♦♦

♦♦

♦

Suburban development implies
more investment required for
basic infrastructure such as
highways and water pipes.

Such development patterns
come with environmental loads
such as biodiversity loss.

Loss of accessibility and
connection among people,
particularly those who are not
able to drive.

♦♦

♦♦

Loss of productivity,
individually and socially.

Loss of families and friends
results in psychological pain.

♦

♦♦

♦

Energy insecurity negatively
affects a country’s economy.

The supply of
conventional/unconventional
oil is finite.

More gasoline consumed
today means less left for
future generations.

♦♦

♦♦

♦

Loss of labor and productivity.

Automobiles stuck in traffic
implies more fuel consumption
and GHG emissions

Loss of time that could be
spent with families and
friends or private time.

♦

♦♦

The cost of poor health is borne
by not only individuals but
society as a whole (productivity
loss and health care).

Lack of exercises due to
automobile dependence could
lead to disorders such as
heart diseases and obesity.

♦

♦♦

♦

Air pollution could indirectly
cost economies through poor
health conditions.

The emissions of substances
such as NOx, SOx, and
particulate matter cause various
environmental issues.

Depending on geographic
location, air pollution could
significantly reduce one’s
quality of living.

♦

♦♦

♦

The cost of landfill management
is socially borne.

Most waste materials such as
batteries, used tires, and car
bodies end up in landfills.

Waste materials are not only
aesthetically unpleasant but
left for non-drivers to
manage as well.

♦

♦♦

♦

Resulting sea level rise could
harm various industries (while
benefit some).

GHG emissions from transport
sector significantly contribute
to global climate change.

The cost of climate change
must be paid over
generations.

♦ ♦ indicates direct, explicit effects, while ♦ indicates indirect, secondary effects.
Created based on May et al. (2004)

Litman (2012) claims that transportation analysts often exclude the “intangibles,” or difficultto-quantify figures such as social and environmental impacts of projects from quantitative
analysis, which could potentially lead to biases in decision making; “it tends to favor
economic objectives over social and environmental objectives, industries over communities,
wealthier people over poorer people, and the current generation over future generations.”
The estimation of damage costs has conventionally focused on anthropogenic damages such
as loss of productivity and illness, but recently more attention has been paid to ecological,
intrinsic values as well. As illustrated on the table below, the monetized damage estimates
significantly vary among different studies; their distribution is generally skewed towards the
lower end, as they only consider limited costs and risks without possible catastrophic
damages beyond threshold, and they discount non-economic impacts that should not be
discounted.

Source: Litman (2012)
The assessment of any environmental policy instruments needs to consider what the
prioritized objectives are based on certain criteria, as the ones presented by Hoberg (2001):
1. Political acceptability: how the benefits and costs of the instrument are allocated among
the population. Especially for projects that only result in short-term financial benefit to a
particular group of the society (the students of the participating institutions in the U-Pass
case), justification is necessary clarifying what externalized benefit the society as a whole

would receive;
2. Economic efficiency: how the cost of GHG abatement compares to other policy
instruments (e.g.: how much it costs to abate a ton of carbon dioxide);
3. Environmental effectiveness: how much of GHG/harmful substance emissions the policy
instrument reduces;
4. Administrative feasibility: how the cost of administrative management compares to that of
other instruments.
These criteria will be used in the following analysis.

Local Air Pollution
Despite much less public attention received compared to the global climate change issues,
local air pollution from the transportation sector poses a serious threat to the health of the
city. A 2008 study finds 21,000 annual premature deaths in Canada are attributed to air
pollution, which is nearly nine times higher than the number of deaths from vehicle
accidents. Approximately 32% of Canada’s population live in the so-called “exposure zones,”
or within 500 meters from either side of highways or less than 100 meters away from major
urban roads. A 2008 report states there are 306 premature deaths, 1158 hospital admissions,
and 8763 emergency department visits due to air pollution in British Columbia annually (The
Vancouver Sun, 2013).

Population
Population Density
Annual Average Temperature
Annual Precipitation

Vancouver (BC)
603,502
5,249/km2
3.6 °C (December)
18.0 °C (July)
1,189mm

Seattle (WA)
634,535
3002/km2
4.8 °C (December)
18.9 °C (August)
950mm
Source: Wikipedia

Pollutant

g/mile emission

$/ton damages

VOC

1.034

1462.3

NOx

0.693

29.2

PM10

0.0044

1393.3

Source: Muller and Mendelsohn (2009) and EPA (2008)

The APEEP model (Muller and Mendelsohn, 2009) is a sophisticated model developed in the
United States to monetize the damage costs of different air pollutants emissions, namely
volatile organic compounds (VOCs), nitrogen oxides (NOx), PM10, and PM2.5 by county in
an integrative manner. The monetization is based on various criteria including but not limited
to: damages to human health, reduced agricultural productivity, forestry damages, poor
visibility, and recreation loss. They include tangible costs, which can be relatively easily
evaluated using market values as well as intangible costs, which vary significantly based on
the methodologies and are subject to value judgment.
Because similar studies that monetize the damages of local air pollution on a micro level do
not yet exist in Canada, the present study must rely on data from the APEEP model, using the
numbers from King County, Washington, where the downtown Seattle is located, as a
reference as shown below.
The table below illustrates the demographic and geographic comparison between the Metro
Vancouver region and the downtown Seattle. Local air pollution damages are significantly
dependent on the geographic location and pollution density. Despite the differences between
the two, the computation based on King County shall provide a broad idea of the damages
associated with local air pollution in Metro Vancouver.

Table: Annual Savings from Mitigated Local Air Pollution. UBC (top) and SFU
(bottom)
Difference

Damage

UBC (continue) UBC (discontinue) (ANNUAL)

(ANNUAL)

VOC

28.57 t

48.09 t

19.52 t

$28543.39

NOx

19.15 t

32.23 t

13.08 t

$382.00

PM10

0.12 t

0.20 t

0.08 t

$115.72

PM2.5

0.11 t

0.19 t

0.08 t

$1133.09

Total

Savings

$30174.22

SFU (continue) SFU (discontinue) Difference

Damage

Savings

(ANNUAL)

(ANNUAL)

VOC

18.07 t

25.31 t

7.24 t

$10579.05

NOx

12.11 t

16.96 t

4.85 t

$141.58

PM10

0.08 t

0.11 t

0.03 t

$42.89

PM2.5

0.07 t

0.10 t

0.03 t

$419.96

Total

$11183.49

The table above illustrates the estimated annual savings from mitigated local air pollution
based on the values provided by Muller and Mendelsohn (2009) and the aforementioned
travel pattern changes. As is the case for climate change mitigation in the succeeding chapter,
the mitigation benefit from UBC is significantly higher than that of SFU for several possible
reasons. First of all and most importantly, UBC is located on the west end of Vancouver
facing the ocean, where no significant elevation is observed, where as SFU is located on the
top of Burnaby Mountain located in an inner city. This geographic difference between the
two leaves SFU students with less transportation options, either the public transit or driving,
thus making it difficult to commute on foot or by bicycle. This leads to the second point, that
UBC is surrounded by residential areas as well as off-campus dormitories where students are
able to easily switch to the public transit without much inconvenience and difficulties in
terms of time savings.

Climate Change Mitigation
As one of the most livable cities in the world, Vancouver has long listed global climate
change mitigation as one of the prioritized issue, proactively working to reduce its
greenhouse gas (GHG) emissions. According to the Government of British Columbia’s
Climate Action Plan, they have set the GHG emissions reduction target of 33% of the 2007
levels by 2020 and further to 80% by 2050 (The Government of British Columbia, 2008).
The latest government report shows the progress of 4.5% reduction in GHG emissions
despite the population growth between 2007 and 2010. With the transportation sector being
responsible for approximately 30% of the province’s GHG emissions, the government has
implemented various policy instruments in order to minimize the emissions from the sector;
British Columbia is the only jurisdiction in North America that charges carbon taxes to fossil

fuels (The Economist, 2014), and they have also proactively invested in energy-efficient
technologies such as electric vehicles.
Monetization of climate change damages has been a very controversial argument for years
now. Unlike local air pollution issues, whose cause and effects are relatively more observable
and quantifiable with market values, climate change issues are more complex for the
following reasons:
• The effects of climate change is not instant; greenhouse gas emissions today will have
effects on climate change years and decades afterwards, making it difficult to track down
emission sources and identify responsible parties.
• There is much scientific uncertainty associated with climate change; even though by now
it is very likely anthropogenic activities are significantly contributing to climate change, it
is not entirely clear the amount of their contribution and relationships with natural causes.
• Due to the aforementioned factors, quantifying climate change damages involves an
ethical, equity, and value judgment.
Types of climate change damages can be
categorized into two major components: economic
damages, such as loss of productivity and human
health effects, and natural and intrinsic damages
such as loss of biodiversity and existence value.
While the estimation of economic damages is
relatively straightforward, intrinsic values are
much more difficult estimate, despite the emergence of more sophisticated approached being
developed by academia in recent decades. Unlike market-oriented economic values,
discounting intrinsic values, whether they should be discounted and by how much if
discounted, involves a controversial weak and strong sustainability argument, which is
beyond the scope of the present study.
The present study utilizes the GHG emissions damage costs presented in the fourth
Assessment Report by the Working Group II of the Intergovernmental Panel on Climate
Change (IPCC, 2007). The report writes the average damage cost of GHG emissions per ton
is $43 per ton of carbon (or $12 per ton of carbon dioxide) although different estimates have
large deviations.

Table: Annual Savings from Mitigated Climate Change Effects. UBC (top) and SFU
(bottom)

Continue

Discontinue

Difference

Total

(ANNUAL)

Mitigation
Benefits

Total

4034.88 t

6791.45 t

2756.57 t

$33078.84

2552.09 t

3573.88 t

1021.79 t

$12261.48

6586.97 t

10365.33 t

3778.36 t

$45,340.32

Adding up the benefits from mitigated local air pollution and climate change effects, the
annual total negative externalities benefits from the U-Pass Program at UBC and SFU are:
Annual Benefits = Reduced Air Pollution + Reduced Climate Change Effects
= $41,357.71 + $45,340.32
= $86,698.03
Each student’s contribution to the reduction of negative externalities, according to the
computation above, is a little more than $1 per year, which is significantly small compared to
other benefits and costs of the program that are directly captured by partied involved. There
exist other types of negative externalities associated with private driving other than the two
studies in the present report, such as noise pollution and mitigation of oil dependence; it is
important to note, especially for negative externalities benefit estimations, that benefits can
most certainly not realized directly, yet the accumulated benefits of initiatives like the U-Pass
Program are very enormous once implemented on a wider scale.

3.3.2. Social equality
The primary goal of transport projects should be to improve the ability of people to travel
from one place to another. This indicates that an investment project is first of all a tool to
assist people’s life, namely, rather than a tool generating cash income or net benefits for those
people or the society at large(Brent, 1996). As Bruton (1993, p.13) argues, transport
“influences the location and range of productive and leisure activities; it affects the location
of residence; it influences the range and provision of goods and services available for
consumption.” Human beings who are the determinant and organizer of these spatial
outcomes naturally depend on transport systems to reach the locations and services, to
conduct activities, and to maintain their social relations. “Enhanced mobility gives people
greater access to a wider range of interests and activities and allows them a higher degree of
engagement with other like-minded members of the various communities to which they
belong…”Troy (1996, p.208). Through accessible transport systems, it is expected that
people are able to be included in social relations, and that failure of including people from
different classes and groups in the transport system may have them socially excluded
(Bruton, 1993).
Sen (1998) argues that it is significant to realize that the idea of social exclusion actually
should be underlined on how “relational features” play roles in the “deprivation of
capability”. He looks at the ‘nature, relevance, and reach of the idea of social exclusion’,
drawing attention to social relations and capability deprivation of which “social exclusion” is
directly a part, he argues that, “being excluded from social relation can lead to other
deprivations as well, thereby further limiting our living opportunities.”(Sen, 1998, p 8).
Worth noting, all the above-mentioned elements are taking place in the space where human
beings live. Transport, as a conveyer in space, plays a key role in constructing people’s
relation to the activities, and therefore build up individual’s capability. Applying this concept
to cost-benefit analysis, it is crucial to monetize the consequence of the capacity building
through the mobility improvement.
In British Columbia area, poverty rates during 1990 to 2005 decreased in general. However,
up to 2010, 11.5% of the population in this area was still under poverty according to the
federal government statistics of 2010. By any measure, BC has the highest poverty rate in the
country, and the greatest degree of inequality(Klein, 2008). As the economy in British

Columbia area was dominated by forestry, mining, fishing, energy and agricultural sectors,
during the economic transition the population working in these industries was the most
affected. Suburban British Columbia is the area where the affected families concentrated.
Improved mobility is expected to enable the members of those families to travel further to
access to better education, healthcare, job opportunities and amongst others.

To simplify the calculation, we calculate the potential amount of income that can be
generated due to the improvement of mobility brought by U-Pass program. Ideally, as
improved mobility enable people to have lower cost and easier access to healthcare,
education of higher quality, leisure activities, and job opportunities, the benefit should be
measured from all those perspectives. However, the research has to simplify the calculation
due to the absence of available data. Income generated from the improved access to job
opportunities, therefore, is the only measured perspective in this research.
In the calculation, the students from the poor families are assumed to work 8 hours everyday
and 80 days(one third of the working days in Canada) a year. Average hourly wage is USD

19.91 by 2006. With a poverty rate of 11.5% in 2010, the estimated income that can be
generated from the U-Pass program is:
2014: $19.98 hour * 8 hrs * 80 days* (49,869+35,604)*11.5% = $125.7 million
Total benefit in the dimension of social equality is, therefore, $125.7 million a year.

3.4. Investment costs
As the major changes of the program is the U-Pass fee structure change. In investment costs
to cope with the demand increase are included in producer’s cost part.

3.5. Overall and findings
The overall economic impact is summarized in following graph. Overall $114.217 million
annual benefits are generated from the program. Thus we could conclude that the U-Pass
program should continue for the next fiscal year.

4. ANALYSIS AND POLICY RECOMMENDATION
4.1 Cost-Benefit Analysis:

The comparison of with and without cost-benefit analysis indicates the with U-Pass program
generate an annual overall economic impact of $114.217 million including $181.39 positive
Changes in Transport User Benefits (Consumer Surplus) , -$68.04 million changes in system
operating costa and revenue ( Producer Surplus and Government Impact), positive $ 0.867
changes in costs of externalities ( environmental costs, accidents). Thus we could conclude
that the U-Pass program should continue for the next fiscal year.

4.2 Policy Recommendations
Metro Vancouver has long operated its public transit based on the trust to its users; their
SkyTrain stations did not have gates and securities patrolling trains once in a while to check
the validity of riders’ passes. However, as the government started its U-Pass Program and
price-discriminating its riders, many issues, mostly financial, became apparent. TransLink
estimates it loses $15 to $20 million in revenue due to the inappropriate usage of the
discounted passes annually (CBC News, 2011). Although transfers are strictly prohibited and
subject to penalties, a large number of students sell their U-passes on FaceBook and
Craigslist and continue driving to school. Starting 2011, the new system began in which
students are required to get their passes issued monthly instead of ones valid for a semester
with ID pictures for lower administrative costs, but it only made it easier to produce
counterfeits.

Old U-Pass design with pictures (Left) and new design (Right)

Despite the government claiming the U-Pass Program has been successful, whether it should
be compulsory always has been the center of the argument every time the renewable period
comes around. All parties face the dilemma; students using the public transit want lower fare,
while students who drive claim the program should not be compulsory, in which case the fare
must be higher as the discounted fare of the program is sustained by the bulk purchase of the
transit passes.
Although the present study was not able to estimate the travel
pattern changes and possible fare increase when the program
becomes non-compulsory, TransLink, with financial and
administrative support from the Government of British
Columbia and the participating institutions, shall clearly
propose how the monthly pass price will change depending on
the number of students participating in the program if the
program is to be non-compulsory. By making it more
transparent how the U-Pass rate is set vis-à-vis the number of
participating students, the rate can be set every year based on the participation rate.
Metro Vancouver has been proactively making investments to encourage switches to cleaner
transportation modes, the installment of bike lanes in city centers being one of the major
projects implemented at this point (shown right). In order to further utilize those facilities, the
government is also able to invest in and/or subsidize bicycles particularly for students who
live nearby schools. Jurisdictions throughout the world have been active encouraging more
bicycle usage, yet more attention can be paid to students as a cheaper, healthier, and more
fashionable alternative to driving and public transit. Metro Vancouver certainly still has a
long way to achieve its transport sustainability, yet it already has infrastructure and system to
do so. A big step forward always begins with the people, and now is a great time.

4.3 Limitations of the Study

As with any cost benefit analyses of public policies, the present study is subject to various
limitations and challenges described as follows; the team hopes to see the improvement
particularly in the in-scope limitations for the future similar studies concerning the effects of
public transit subsidies policies.

4.3.1 Out-of-Scope Limitations
• There shall be certain spillover effects, both positive and negative, large and small,
associated with the implementation of the U-Pass Program, which are not captured in the
methodology adopted for the present study. For instance, the reduction of private driving
and potential reduced vehicle sales in the long run could affect the employment structure
of vehicle industries in car-exporting countries.
• There are possibilities that in the foreseeable future, driving private vehicles will become
substantially fuel-efficient, due to the development of energy-efficient vehicles or further
development of fossil fuel substitutes, and using the public transit does not make
beneficial contribution to reduce negative externalities.
• There is much uncertainty associated with the monetization of the intrinsic values of the
planet and its ecosystem services; the values utilized in the present study might be proven
irrelevant as further studies are conducted. However, at this point in time, the team
believes including those values, even with uncertainty, at least leads to more awareness.

4.3.2 In-Scope Limitations
• The present study estimated students’ travel pattern changes only based on UBC and
SFU’s current total enrolment; among the populations of the two institutions, there was
no data available for how many students enroll each semester, potentially resulting in the
overestimation of some benefit and cost components. It is common in North American
post-secondary institutions that students take one or more semesters off and take more
than four years to graduate.
• There was no data available regarding the average commuting distance of each institution;
there are possibilities the U-Pass Program only attracts and encourage students living
within a certain distance from schools to switch to the public transit. Those who commute
long distance or live in the areas with poor public transit availability are likely to continue

driving their own cars regardless of the provision of the subsidies.
• The number of U-Pass issued is not a good indicator of students’ public transit utilization;
as mentioned earlier, many students get their U-passes issued only to resell them to nonstudents and continue driving to school.
The benefit of the program is very likely to last for more than a year. As stated in one of the
objectives of the program, the government would like students to get accustomed to the
public transit so they continue using them even after graduating. There is no data available
that present the proportion of students who continue using the public transit after graduation
due to the program.
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“Knowing is not enough, we must apply. Willing is not enough, we must do.” – Goethe
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Though it is not possible to precisely and accurately estimate data due to lack of sufficient
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vastness of the Economic analysis and possible difficulty that may occurred during analysis
period. Anyway, we are able to prepare proto type of real project. And the credit goes to
respected Prof.Kanemoto, Mr.Felipe, EAPP classmates and whole team members who
continuously motivated, commented and guided to produce high quality report. I hope current
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- Ram Kumar Timalsina
Thank you all for being here and learning together with me from Professor Kanemoto and
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professional works. Grateful for being here.
- CHIU Hei (Zhao Xi)

Cost-benefit analysis is a very useful and practical tool for assessing the feasibility of a
development project and proposing reference in decision making. Monetizing benefit and
costs is the advantage but also disadvantage of cost-benefit analysis, especially in the
valuation of social externality. Thanks to Prof. Kanemoto, we have began the journey of
exploring the application of CBA, and extending its use. A great gratitude also should be
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help us better understand the concept and complexity of CBA. This is the end of the report of
U-Pass program, but the beginning of a new journey of all of us to better apply it to our
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- Sylvia Shuwen Zhou
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