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Executive Summary 

Overview 

UBC aims to promote sustainable travel as part of their environmental goals. After the success of 

the student U-Pass program, UBC is interested in evaluating the costs-benefits of a potential 

institutionally subsidized Employee Transit Pass Program. Therefore, the purpose of this project 

is to identify an optimal subsidy amount, its subsequent change in transit ridership and highlight 

the potential costs and benefits for UBC.   

Methodology  

We conducted a cost-benefit analysis while evaluating the potential costs in terms of the direct 

cost of subsidy to UBC, implementation costs and tax implications for the faculty and staff. The 

benefits were analyzed through change in consumer surplus calculated at different subsidy rates. 

We conducted our analysis with three different models in consideration: Opt-In Single Three-

Zone Pass, Individual-Zone Passes & a Mandatory Single Three Zone Pass. We also expanded 

our research on TransLink's end, that is, how can we keep TransLink revenue neutral. 

We assumed that those who buy the transit pass will use public transportation as their primary 

mode of commuting to campus and that UBC would fund the cost of the subsidy in all the three 

models. It is important to note that we did this analysis assuming that UBC would fund the 

subsidy. In reality, TransLink might accept a model closer to the Student U-Pass. In this model, 

UBC might be able to negotiate an increase in ridership from faculty and staff in exchange for a 

lower price, and that would change the cost benefit analysis. 

Limitations and Assumptions 

There is a lack of data from the 2017 and 2011 UBC Transportation Survey that we used to evaluate 

the demand curve and elasticity. Without the microdata from the two UBC transportation surveys, 

we are unable to isolate the elasticity of demand of faculty and staff from students. If we were able 

to develop a more rigorous estimate of the elasticity it would in turn change our estimate for the 

change in ridership that would result from the subsidy. We assumed that those who listed public 

transit as their primary mode of transportation to campus use a monthly transit pass. In addition, 

we used the same relationship between quantity and price for the analysis of both the single three-

zone pass and each individual zone passes. This may not be a realistic assumption as the elasticity 



may vary from zone-zone due to factoring in of variables such as time costs. Moreover, currently 

given the excess demand for parking, we are uncertain how parking revenue would be affected. 

As a result, it is not included in our analysis.  

 

Recommendations  

UBC will incur a net financial loss under all the three models. However, if UBC values the 

intangible goals of environmental and reputational benefits at the size of the negative monetary 

value, then the project could still be worthwhile. If UBC is to continue with this project we 

recommend an optimal subsidy amount under the partnered TransLink model. Therefore, the 

most cost-effective strategy is to negotiate with TransLink. We recommend making this program 

optional because there is then a greater likelihood that those who purchase the discounted pass 

will use it to commute to UBC rather than driving. If it was a mandatory program, then there 

would still be a fraction of the population who would drive, and this would be an ineffective use 

of the subsidy on those individuals. If unable to negotiate we would recommend the Individual 

Zone Model rather than the Single Three-Zone Model as it is less expensive and produces 

approximately the same quantity of passes purchased. 

 
Areas for Further Research  

Looking further into whether changes in parking costs have a greater impact in shifting from 

driving to public transit than a public transit fare subsidy, as there might be a waitlist. It would 

also be helpful to develop a model to analyze how an increase in public transit mode share 

impacts UBC’s decisions for future infrastructure development, such as parking and 

housing.  We would also like to have an accurate elasticity for all the three transit zones 

individually, which would require data collection.  

 

 

 

 

 

 

 



Introduction 

In keeping with UBC’s 2014 Transportation Plan UBC seeks to promote sustainable travel, reduce 

single occupant vehicle use, and reduce traffic congestion on UBC campus. As a growing 

institution, UBC has faced an average increase in auto trips to and from campus of approximately 

6% per year. In an effort to mitigate the increased pressure on parking resources and auto-related 

infrastructure costs, as well as encourage investment in a rapid transit system to campus and 

achieve long term sustainability goals, UBC is considering an institutionally subsidized Employee 

Transit Pass program. This project seeks to evaluate the net benefit of this program through a cost-

benefit analysis. 

 

Our question of focus will be: 

i. Should UBC Vancouver subsidize an Employee Transit Pass program? What would 

the optimal subsidy amount be? 

We will specifically research: 

ii. What is the effect of an employee subsidized transportation pass on UBC employee 

ridership to campus? 

iii. What is the financial impact on UBC of a subsidized employee transit pass? As 

well as the financial impact on UBC employees and TransLink. 

Our key parameters are:  

iv. The impact of the subsidy will depend on how much TransLink ridership changes. 

In order to estimate the increase in ridership, we need to look into the elasticity of 

demand for public transit passes with respect to price. The difference in travel time 

that is associated with taking transit over other modes of transportation is reflected 

in the consumer’s choice to switch to transit given a subsidy on transit passes and 

is therefore captured in the elasticity.  

v. We must estimate the immediate cost of the subsidy to UBC by estimating the 

quantity of subsidized passes sold, and the subsidy amount per pass. The subsidy 

will be viewed as a taxable benefit to employees, therefore we must determine the 

annual subsidy amount pass holders will receive and the marginal income tax rate 

to evaluate the tax implications. We also must estimate the general and 



administrative costs to UBC of implementing this program which we will refer to 

as the implementation costs. 

Background Overview 

According to the 2014 UBC Transportation Plan, UBC is committed to developing sustainable 

transportation systems and infrastructure. It lays out the key transportation targets that UBC would 

like to achieve. The following are the key UBC transportation targets: 

1. By 2020, at least two-thirds of trips to and from campus should be made by walking, 

cycling, or public transit, as well as maintaining at least 50% of all trips to and from campus 

on public transit. 

2. Reduce Single Occupancy Vehicles (SOV) travel to and from UBC by 20% from 1996 

levels and maintain at least a 30% reduction in daily SOV trips per person from 1997 levels. 

3. Maintain or reduce daily automobile traffic at or less than 1997 levels. 

 

Where does the subsidized Employee Pass fit into this? 

It is our hypothesis that a subsidized UBC Employee Pass would help UBC achieve its 

transportation targets. By reducing the cost of transit for employees, the subsidized Employee Pass 

would increase TransLink ridership, as well as reduce the need for single occupant vehicle travel 

to UBC. This is consistent with UBC’s Transportation Plan, as well as the subordinate 

Neighbourhood Plans, Land Use Plan, Vancouver Campus plan and the Strategic Transportation 

Plan UBC has set out. 

 

Whose interests are at stake? 

UBC as an institution 

Given UBC’s stated transportation goals, its reputation stands to benefit from subsidised employee 

transit which will get it closer to its targets. The financial impact of the subsidy on UBC is also 

key.  

 

Members of UBC’s faculty and staff, as well as its student population 

The UBC faculty and staff stand to benefit directly by having cheaper transit. This is true of 

employees who already rely on transit, as well as employees who use private vehicles who find 

that the discount outweighs increased time costs. 



The entire UBC population stands to benefit from fewer cars on campus because fewer cars makes 

walking and cycling easier and decreases traffic for anyone (employees and students) who drives 

anyway. 

 

Neighbourhoods around UBC 

Neighbourhoods around UBC stand to benefit from decreased car travel in the form of decreased 

pollution of all kinds (noise pollution, air pollution) from vehicle traffic. There is also a potential 

for increased safety from reduced traffic. They also stand to benefit from decreased parking in 

their streets from people who could not find parking on campus. 

This needs to be weighed against any potential increase in bus travel through neighbourhoods 

which could affect pollution. 

 

TransLink 

UBC is explicitly committed to working with TransLink to achieve its sustainability goals. 

TransLink can benefit in the form of increased revenue depending on how the subsidy is structured. 

For example, if UBC can buy bus passes in bulk at a discount, the size of the discount TransLink 

offers will determine if TransLink benefits or is no worse off.  

It is worth pointing out that there might be some cost to TransLink in the form of increased strain 

on its network capacity. 

 

The City of Vancouver 

Vancouver has its own transportation goals. For example, it also has the goal of achieving a two- 

thirds share of commuting trips to be by public transit, cycling and walking by 2040. This 

subsidized Employee Pass would have an impact on the city’s goals in the same way it would 

UBC’s goals but on a smaller scale.  

 

One of the more significant barriers to public transit usage is the associated “disutility of time cost, 

due to its lower overall speed and multiple stops” (Agarwal and Collins, 2016). In a study done by 

Agarwal and Collins discovered that respondents “reported changing their commute modes 

according to seasons” (2016). The key barriers for employees using public transit was “proximity 

to workplace, car ownership, public transit being too time-consuming, and the need to make 



multiple stops during the journey to work” (Agarwal and Collins, 2016). A subsidized pass would 

increase the rider's elasticity of demand for public transit thus potentially reducing a significant 

barrier to public transit use.  

 

Current Situation  

The only analogous policy that exists is the U-Pass program, which is a subsidy that exists for 

student transit. There is currently no policy for subsidized employee transit besides the current 

charges for parking that effectively act as a subsidy to transit. 

 

The success of the Student U-Pass program brought benefits to UBC in terms of increasing student 

access to TransLink services, reduced parking demand and helped UBC pursue its Trek 2010 goals 

and commitment to sustainability. Benefits to TransLink were seen through increased ridership 

and guaranteed revenue along with building ridership loyalty. Recognizing this success of the U-

Pass Program, TransLink and UBC explored opportunities for U-Pass expansion to include staff 

and faculty groups at UBC. 

 

Prior to 2014 there was an employee pass program (EPP) introduced by TransLink where a transit 

pass was offered at a 15% discount; however, this was discontinued in 2014. UBC is well-aware 

of the benefits of such a program and is interested in better understanding the potential for an 

institutionally-subsidized Employee Transit Pass program for staff and faculty at UBC Vancouver 

to shift travel behavior, avoid/defer auto- related infrastructure costs and strengthen the case for 

rapid transit to campus. 

Economic Framework and Methodology 

In our cost benefit analysis of the program, we evaluate the benefits as the change in consumer 

surplus of transit commuters from the introduction of the transit subsidy. First, we calculate the 

elasticity of demand for a transit pass with respect to price of a transit pass. We are assuming that 

all commuters who claim public transit as their primary mode of transportation all purchase 

monthly transit passes. This is a necessary assumption as we have no available data at this point 

in time that tells us how many transit commuters use monthly passes versus daily fares. We are 

evaluating an opt in model where faculty and staff have the option of purchasing a monthly transit 



pass at a specified discount.  Using the elasticity, we derive the demand equation for transit passes, 

and from the demand equation we evaluate the change in consumer surplus at subsidy levels.  

 

To evaluate our total costs, we separate costs into three main categories: direct cost to UBC of the 

subsidy (Subsidy amount x quantity sold); tax implications to faculty and staff seeing as the 

subsidy will be considered a taxable benefit; and implementation costs. To calculate the direct cost 

to UBC we use the demand equation to determine the increase in quantity of transit passes 

demanded at various subsidy levels and multiply these quantities by the respective subsidy 

amounts. To calculate the tax implications, we estimate the proportion of faculty and staff in each 

tax bracket and calculate the additional income tax that faculty and staff will pay at the marginal 

tax rate. The implementation costs are estimated using the implementation costs of SFU’s U-pass 

program. There is also potential for a transit subsidy to reduce parking revenue as SOV and HOV 

commuters switch to public transit. To calculate the change in parking revenue we would use the 

cross-price elasticity of mode share of SOV and HOV commuters with respect to a change in the 

price of a transit pass and use this value to determine the decrease in quantity of faculty and staff 

who choose to drive as their primary mode of transportation to campus. We then multiply this 

quantity by the average monthly cost of a parking pass. Here we are assuming that all people who 

cite driving as their primary mode of transportation to campus (either HOV or SOV) purchase a 

monthly parking pass. However, given current excess parking demand, we are uncertain of what 

the impact on parking revenue would be, and so we did not include this in our analysis  

 

Finally, UBC stands to gain other benefits by achieving its transportation sustainability goals, such 

as reputational and environmental benefits that come with increased transit ridership. These are 

benefits that are difficult to measure monetarily. We could use a shadow price to assign a monetary 

value to such benefits. If we arrive at a net negative value from the whole project, that does not 

necessarily mean that the project is not worth doing. There is a theoretical shadow price for these 

benefits at which this project would be worth doing.  In order for the project to break even 

(assuming it would otherwise have a negative value), then UBC must value its reputational and 

environmental goals at least as much as the net negative value. Consequently, it must value each 

additional rider at a shadow price: 

shadow price =
total negative value

increase in ridership
 



    

We will use the 2017 Transportation Survey to estimate the demand curve for transit passes, and 

demand for passes at a subsidized rate. The 2017 Transportation Survey has figures from 2011 and 

2017, which are respectively before and after the removal of TransLink’s employee pass program 

(EPP) which offered a 15% discount on transit passes. These figures provide data on the number 

of UBC faculty and staff and students who use each mode share to commute to UBC. Using the 

assumption that people who have a monthly pass take transit to commute, as the proposed program 

will be optional and not mandatory, the estimated demand curve will provide an estimate for the 

increase in demand for passes.  

 

We will use the U-Pass Final Report by Urban Systems in order to calculate the implementation 

costs (using the SFU implementation costs as their population size aligns closer to the staff and 

faculty population size at UBC than the listed implementation costs for the UBC U-pass program). 

a) SFU has incurred implementation costs of $141,000 as well as 3,450 hours of staff time.  

 

We will also be calculating an average tax cost using an aggregated salary average as the visible 

salaries are only above $75,000 and we do not know those below it.  

b) Knowing that UBC has 14,934 faculty and staff, and in the FIA report for March 31, 2017 

had a total remuneration of $1,199,732,217. Taking this to get an average salary 

by $1,199,732,217/14,934 = $80,335.62.  

c) The marginal federal and provincial income tax rates for this tax bracket are 20.50% and 

14.70% respectively. Combining the two gives a marginal income tax rate of 35.20%. 

Using the full price of a transit fare pass being subsidized, yields a total expense of 

$174(12) = $2088. Then the additional tax amount in this bracket would be $2088(35.20%) 

= $734.98. An example for the mandatory model, is shown by aggregating this number by 

the total population of faculty and staff yields a total amount of $734.98(14,934) = 

$10,976,131.58. 

 

 

 

 



Assumptions 

We assumed those who take the transit use the monthly pass. We used the same relationship 

between quantity and price for the analysis of both the single three-zone pass and each individual 

zone passes.  

Data Analysis 

Elasticity Calculation: 

Total number of faculty and staff = 14934 

 

2011 transit mode share = 65% therefore (0.65)x(14934) = 9707 transit commuters 

2017 transit mode share = 52% therefore (0.52)x(14934) = 7766 transit commuters 

 

We are looking for the elasticity after the 15% EPP discount was removed (i.e. a 17.65% price 

increase from $147.9 back to the full price of $174). 

 

Elasticity =  ln [
𝑄1/𝑄0

𝑃1/𝑃0
] = [ln 7766 − ln 9707] − [ln 174 − ln 147.9] = −0.385611 

where Q
1
 is the quantity in 2017 and Q

0
 is the quantity of transit users in 2011 

 

Demand Equation: 

𝐸𝐷 = −0.3856 

ln 𝑄 = ln 𝑎 − 0.3856 ∙ ln 𝑃 

ln 7766 = ln 𝑎 − 0.3856 ∙ ln 174 

ln 7766 + 0.3856 ∙ ln 174 = ln 𝑎 

ln 𝑎 = 10.947 

𝑎 = 𝑒10.947 

𝑎 = 56774.48 

𝑄𝐷 = 56774.48 ∙ 𝑃−0.3856 

Quantity Sold: 

Quantity Sold = 56774.48(174 − individual subsidy amount)−0.3856 

*quantity sold at transit pass price of $174 is 7730 is due to rounding as opposed to 7766 from 

2017 mode share calculation  



Change in Quantity: 

Change in Quantity = Quantity Sold − 7730  

where 7730 is quantity sold when transit pass price is $174 

 

Consumer Surplus:  

Consumer Surplus = (174 − 𝑃) ∙
(7730 + 𝑄)

2
 

where 174 and 7730 are the original price and quantity respectively before the price is discounted 

P is the $174 minus the individual subsidy amount and Q is the corresponding quantity 

*This is a first order approximation for consumer surplus 

 

Tax Implications:  

Average Income for Faculty and Staff = $80,335.62 

Marginal Income Tax Rate at specified income = Federal Income tax rate at specified income + 

provincial income tax rate at specified income = 20.50% + 14.70% = 35.20% 

Tax Implications = [(Subsidized Amount per Monthly Pass)(12)](35.20%)(Quantity Sold) 

 

Net Benefit to Faculty and Staff:  

Net Benefit to Faculty & Staff = Change in Consumer Surplus − Tax Implications 

 

Direct Cost of Subsidy to UBC: 

Direct Cost of Subsidy to UBC = (Subsidy Amount per pass)(Quantity Sold) 

 

Implementation Costs to UBC:  

Implementation Costs to UBC = $141,000 + (3,450 staff hours) ∙ [
$80,335.62

52
] ÷ 5 ÷ 8 

= $141,000 + (3,450 staff hours)($38.62 wage rate) 

= $141,000 + $133,248.99 

= $274,248.99 

 

Total Cost to UBC: 

Total Cost to UBC = Direct Cost of Subsidy to UBC + Implementation Costs to UBC 



Net Benefit of Program: 

Net Benefit of Program = Net Benefit to Faculty & Staff − Total Cost to UBC 

 

Shadow Price: 

Shadow Price =
Net Benefit of Program

Change in Quantity
 

The resulting shadow price can be interpreted as the value of reputational and environmental 

benefits required per rider for the project to breakeven or be worthwhile.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 

 

 

 
 
 
 
 
 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 
 
 
 
 
 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



We also considered a subsidy program in which participation of Faculty and Staff is mandatory, 

much like the U-pass for students. It is important to note that under this program we can no longer 

make the same assumption that everyone who purchases a subsidized pass will use transit as their 

primary mode of transportation. This is because under this model all faculty and staff are required 

to purchase a pass regardless of their intentions to use public transit. While we can no longer make 

the same assumptions about changes in ridership, from such a program, Table 1.5 summarizes the 

anticipated costs of a mandatory program at various subsidy rates.   

 
Table 1.5: Annual Costs and Benefits of Mandatory Employee Transit Pass Program 

Discount 
value 

Price of 
pass 

Quantity 
Sold 

Subsidy Cost to 
UBC (A) 

Implementation 
costs (B) 

Tax 
Implications 

(C) 
Total Cost of 

Program (A+B+C) 

0% $174 14934 $0 $0 $0 $0 

10% $157 14934 $3,118,219 $274,000 $10,976,132 $14,368,351 

20% $139 14934 $6,236,438 $274,000 $10,976,132 $17,486,570 

30% $122 14934 $9,354,658 $274,000 $10,976,132 $20,604,789 

40% $104 14934 $12,472,877 $274,000 $10,976,132 $23,723,008 

50% $87 14934 $15,591,096 $274,000 $10,976,132 $26,841,228 

60% $70 14934 $18,709,315 $274,000 $10,976,132 $29,959,447 

70% $52 14934 $21,827,534 $274,000 $10,976,132 $33,077,666 

80% $35 14934 $24,945,754 $274,000 $10,976,132 $36,195,885 

 

Recommendations 

From a purely financial perspective, the policy has a negative net benefit at all subsidy rates. At 

any given discount factor, the net costs of the subsidy exceed the benefit to consumers. Moreover, 

the net value of the subsidy project is increasingly negative as we increase the size of the subsidy. 

This means that, from a strictly monetary perspective, the project is not feasible and the cost 

minimizing point is at a zero subsidy.  

 

With that being said if UBC values the intangible goals of environmental and reputational benefits 

at the size of the negative monetary value, then the project could still be worthwhile. In other 

words, UBC must value the environmental and reputational benefits that each additional rider 



brings at the listed shadow price for the project to make sense financially. As shown in Figure 1.0, 

taking the example of 30% discount on transit passes, if UBC values the reputation and 

environmental benefits of each additional rider at $2,265, then the program would still be 

worthwhile. We estimate the actual environment benefits would be about $38.63 per rider each 

year. We got this number by taking an average of the distances of each zone from UBC, weighting 

those distances by the proportion of faculty and staff who live in each zone, then multiplying that 

distance by the cost of emissions per kilometer provided by the Victoria Transport Institute.  

 

Estimated environmental savings per rider

= Weighted Average Distance 𝑥 $0.0074 𝑥 180 days 𝑥 2 trips per day 

 

We expect this value to be small because the majority of UBC faculty and staff live in either zone 

1 or zone 2, so travel times and distances are similar between single occupant vehicles and public 

busses. This means that UBC must value the reputational benefits of each rider at the difference  

of the estimated environmental benefit and the necessary shadow price for the project to be 

worthwhile. So, if UBC values its reputational benefits alone at about $2,225 then the project 

would be worthwhile. 

 

Figure 1.0: Intangible Considerations for Employee Transit Pass at 30% discount. 



We also considered a scenario in which TransLink provided the subsidy. To do this, we looked at 

what would happen if UBC guaranteed a certain number of users and negotiated a price that would 

keep TransLink revenue neutral (i.e., if we guarantee X riders, what price will keep TransLink’s 

revenue at $1,345,020 which is the current estimated revenue from faculty and staff). Our findings 

are summarized below. 

 

Table 2.0: TransLink Partnership with UBC  

 
Current TransLink 

Revenue from 

Faculty and Staff 

# of Passes 

Guaranteed by 

UBC 

Price to keep 

TransLink Revenue 

Neutral 

Subsidy 

$1,345,020.00 

8000 $168.13 3.38% 

9000 $149.45 14.11% 

10000 $134.50 22.70% 

11000 $122.27 29.73% 

12000 $112.09 35.58% 

13000 $103.46 40.54% 

14000 $96.07 44.79% 

15000 $89.67 48.47% 

 

If UBC is able to negotiate a lower price with TransLink, then covering the difference between the 

quantity TransLink requires and the true quantity would be cheaper for UBC than subsidizing at 

that amount.  

 

For example, if TransLink were to set a price of $122, it would require at least 11,000 faculty and 

staff riders in order to remain revenue neutral. Based on our demand function, at that price, there 

would be only around 8,873 riders. The financial cost to UBC to keep TransLink revenue neutral 

would be (11,000-8,873) x $122 = $259,494 per month. The subsidy cost to UBC to make the 

price of the pass $122 (ie. a discount factor of 30%) is $474,899 per month. This is illustrated 

below in the Figure 1.1. In Annual terms, that comes out to about $3,141,086 and $5,832,040 

respectively. 

 



  

Figure 1.1: Subsidy cost versus Cost with Partnership with TransLink.  

 

This figure demonstrates that in order to keep TransLink revenue neutral at the price of $122, 

11,000 faculty and staff are required to switch. However, our estimated demand curve tells us that 

only just under 9,000 faculty and staff would switch. Therefore, if UBC compensates TransLink 

for the approximately 2,000 people remaining (the difference) rather than subsidizing the pass for 

faculty and staff on its own, it would be more cost effective. This is highlighted by the purple and 

green rectangles in the figure above. 

                 Area (Subsidy cost to UBC) > Area (Cost to keep TransLink revenue neutral) 

 

If UBC is able to negotiate a lower price with TransLink using the guarantee model, then we would 

recommend doing that as it substantially decreases the cost to UBC. If negotiating with TransLink 

is not an option, then we recommend the individual zone opt-in model as it is more cost effective 

than a single three-zone model. The quantities of passes purchased would be similar between 

model but provide UBC with lower costs. We suggest using an opt-in model rather than a 

mandatory model, as in a mandatory model you cannot guarantee everyone who now purchases a 

pass will be using it. This would cause UBC to be spending an excessive amount without there 

being any benefit as we expect a similar change in ridership as in the opt-in model.  

 



Areas for Further Research 

Ideally, we would like to know how the increased mode share of transit, and the corresponding 

decreased mode share of Single Occupancy Vehicle (SOV) and High Occupancy Vehicle (HOV) 

trips, would impact parking revenue as well as the demand for new parking facilities in proposed 

construction projects around campus. With regard to parking revenue, we are able to estimate the 

cross-price elasticity of SOV commuters with respect to the price of transit at 0.205. This means 

that for a 10% decrease in price of transit we expect a decrease in SOV commuters of 

approximately 2%. This cross-price elasticity does provide an estimate of the reduction of SOV 

commuters. However, given the current scarcity of parking on campus there is strong reason to 

believe that any reduction in SOV and HOV commuters stemming from a transit subsidy would 

be replaced by a current waitlist of commuters who would drive if there were adequate parking 

available. It would be beneficial to further research the effect of this parking waitlist.  

 

*Cross-Price Elasticity calculations 

Total number of faculty and staff = 14934 

 

2011 transit mode share = 18% therefore (0.18)x(14934) = 2688 SOV commuters 

2017 transit mode share = 26% therefore (0.26)x(14934) = 3883 SOV commuters 

 

We are looking for the cross-price elasticity of SOV commuters after the 15% EPP discount was 

removed (i.e. a 17.65% price increase from $147.9 back to the full price of $174). 

 

Elasticity =  ln [
𝑄1(𝑆𝑂𝑉)/𝑄0(𝑆𝑂𝑉)

𝑃1(𝑡𝑟𝑎𝑛𝑠𝑖𝑡)/𝑃0(𝑡𝑟𝑎𝑛𝑠𝑖𝑡)
] = [ln 3883 − ln 2688] − [ln 174 − ln 147.9] = 0.205 

where Q
1
 is the quantity in 2017 and Q

0
 is the quantity of SOV users in 2011 

Calculations for HOV commuters were not included because there was no change in mode share 

of HOV commuters between 2011 and 2017 

 

With regard to demand for construction of new parking facilities, there are potential savings from 

future parking stalls that come from stalls that UBC would have built that they may no longer need 

to build to satisfy the demand. We need access to comprehensive parking plans to get an idea for 



UBC’s future parking demand, and then we also need a model to figure out how the change in 

parking demand would affect the future parking plans. We don’t expect that it would be a simple 

linear subtraction of the number of people who would no longer use parking stalls as a consequence 

of switching to using public transit, as this also needs to be measured against the change in total 

UBC population. Increased transit use might also take people away from other modes of transit 

such as biking and carpooling.  

 

According to other studies another method to disincentivize SOVs is by pricing parking to the 

level of causing employees to seek out less expensive options such as public transit (ACT Canada, 

2005). Agarwal and Collins found that “prohibitively expensive on-campus parking” as the 

primary facilitator to increased public transit usage (2016). Dong et al. also explains that “an 

increase in the cost of parking at work sites could significantly reduce the percentage of people 

who drove alone to work (2016). Dong et al. found that workplace characteristics and employment 

density at the workplace affected car use more than the residential environment (2016). Dong et 

al. found that “after controlling for the built environment at workplace, the distance from home to 

work did not show a strong effect on the probability of using public transit for simple and complex 

tours,” aside from those living farther away being less likely to walk or bike (2016).  

Pending More Data 

There are also a number of other considerations that we would like to implement in our analysis if 

we had more data. The most pressing among these is our lack of the micro data from the 2017 and 

2011 Transportation surveys. If we had access to the microdata from two UBC transportation 

surveys, we could develop a more rigorous estimate of the elasticity. That would in turn refine our 

estimate for the change in ridership that would result from the subsidy. 

Limitations 

We assumed, for our figures to get the quantity of people using a monthly pass, that everyone in 

the survey who said they use public transit as their main mode of commuting was also using a 

monthly pass. In reality, there is a more itemized breakdown where some individuals might use a 

daily fare, a weekly fare, or any other combination of fares. We also assumed that the price 

elasticity of demand for transit was the same for faculty staff and students, seeing as we only had 

access to aggregated mode share statistics. We expect that in reality faculty and staff would have 



a more inelastic demand for transit than students given the difference in average age and income 

level of faculty and staff compared to students. In addition, we used the same relationship between 

quantity and price for the analysis of both the single three-zone pass and each individual zone 

passes. This may not be a realistic assumption as elasticity may vary from zone-zone due to 

factoring in of variables such as time costs. Moreover, currently given the excess demand for 

parking, we are uncertain how parking revenue would be affected. As a result, it is not included in 

our analysis. Another limitation to our analysis is that in estimating our demand equation we only 

had data on one price and quantity change (the removal of the EPP). Therefore, we assumed a 

constant elasticity at every point on the demand curve. As a result, estimations of quantity changes 

become less reliable as we evaluate higher subsidy levels. Based on this assumption, the demand 

equation predicts that larger discount values correspond to larger incremental changes in quantity 

of passes purchased, when in reality we do not expect this to be the case at all subsidy values.  

 

Conclusion  

To conclude, UBC will not incur a cash inflow at any point with this subsidy program. Moreover, 

at any subsidy level across the 3 models, the cost of the program will always be greater than the 

predicted benefit to employees. However, if UBC decides to continue with the program, the 

optimal decision would be to negotiate with TransLink for an Individual Zone Opt-In Model at the 

best case, or secondly, a Single Three-Zone Opt-In Model. If UBC is unable to negotiate with 

TransLink, then implementing the Individual Zone Opt-In Model is recommended as it would 

minimize the cost to UBC and would result in a similar, but slightly greater change in ridership.  
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