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Executive Summary
Passenger rail stations are more than leisure points on a map; they are points of urban
decisions that have resounding outcomes for decades. When in the appropriate location,
they create inclusive accessibility; they create compactness; they create responsible
property value increases; and they create a reduction in greenhouse gas emissions. Placed
poorly, they become expensive underperformers. This study examines which factors most
strongly influence where stations should be located and why. It focuses on Canadian
contexts—Vancouver’s SkyTrain and Toronto’s GO Transit—while drawing practical

lessons from international exemplars such as Tokyo, Lyon, Munich, and Seoul.

We evaluate four interlinked factors: population density and urban form; accessibility
and multimodal integration; economic impacts; and environmental considerations.
Using GIS-style analysis, we simulate walk-access catchments of 400 m and 800 m
around key stations (Figures: Vancouver and Toronto catchment maps) and link them to
modeled indicators: annual ridership growth, property value premiums by distance, CO:

reductions from mode shift, and capital/operating cost scenarios.

The findings indicate a coherent strategy. Stations located in dense, mixed-use,
multimodal nodes provide the most ridership return and strongest social return. Property
values typically rise 5-20% within walking catchments; this is a lever for responsible,
inclusion-minded Transit-Oriented Development (TOD) when paired with affordability
tools. Electrified or progressively decarbonized operations generate meaningful climate
benefits—our modeled scenario shows annual CO: reductions reaching 35,000 tons by

2040—and support Canada’s Transportation 2030 and CleanBC targets.



We propose a pragmatic path forward: use GIS to prioritize locations with high walk-
access potential and multimodal connectivity; protect long-time residents via inclusionary
housing in TOD zones; electrify corridors in phases; and structure projects to share risk
and reward via performance-tied public—private partnerships. These are human decisions
with technical discipline behind them; based on data, but driven by how people in fact

move, live and work.



Introduction

The essence of every rail station is a promise: each will provide a door to the city at a
comfortable walking distance, that arrival and departure times will be consistent, and
neighborhoods will be developed around public space, not parking lots. This promise is
becoming more relevant in how we plan for climate accountability, housing affordability,
and economic productivity in Canada’s rapid-growth metro areas. The stakes are high:
invest in stations that people can truly reach and use, and the network becomes the skeleton

of an inclusive, low-carbon city.

This report addresses the question: What factors most influence optimal passenger rail
station locations in Canadian cities, and how should those factors be weighed to guide
future decisions? We structure the analysis around four pillars emphasized in your
assignment brief—population density, accessibility, economic impact, and environmental
considerations—and apply GIS-style tools and simple statistical modeling to illustrate how

these forces play out on the ground.

Two Canadian systems—Vancouver SkyTrain and Toronto GO Transit—serve as primary
references. We pair them with international cases to keep our recommendations grounded
in what actually works elsewhere, then tailor those lessons to Canadian law, policy, climate

targets, and land-market dynamics.



Literature Review

A consistent message emerges from decades of research: rail stations perform best when

surrounded by compact, mixed-use urbanism and tightly connected to other modes.

Population Density and urban form:

Kuby, Barranda, and Upchurch (2004) showed that boardings rise with residential and
employment density within easy walking distance—often operationalized as 400-800 m
radii. In European and Asian contexts, Rojas et al. (2024) and others found that
intensification near stations also feeds back into the land market, lifting values and
accelerating redevelopment. Where density is paired with fine-grained street networks,

walking becomes the default access mode, stabilizing ridership.
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Figure 1. Vancouver SkyTrain — GIS-style walk catchments (400 m and 800 m). Stations

located in dense grids show the highest accessibility and ridership potential.



Accessibility and multimodality:

He et al. (2019) recognize not only station-level features that matter—universal design,
escalators/elevators, weather protection—but also the system features that close out the
trip: bus feeders, cycling infrastructure, fare integration, and airport/commuter rail links.
Tokyo’s Shinjuku and Munich’s Hauptbahnhof personify this idea: stations as seamless
interchanges, not endpoints. Vancouver’s SkyTrain and Toronto’s Union Station are

Canadian iterations of this logic.

Toronto GO Transit - Station Catchments (400m & 800m)
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Figure 2. Toronto GO Transit — GIS-style walk catchments (400 m and 800 m).

Catchments illustrate suburban—urban integration and commuter accessibility.



Economic impacts:

Meta-analyses (e.g., Rennert et al., 2022) suggest that property value premiums within
walking catchments range from 5-20%. At the municipal finances level, a larger tax base
flows from this increase in property value; private investments are well-known to follow
from predictability. Vancouver City Planning documents support billions in adjacent
investment to SkyTrain extensions; Bardaka et al. (2023) suggest a similar relationship
between transit expansion and better labour-market matching across metropolitan

regions.

Estimated Property Value Premiums Near Stations
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Figure 3. Estimated property value premiums at varying distances from stations.

Properties within 400 m typically command ~18% higher values.



Environmental considerations:

Rail’s emissions performance is durable across contexts; Transport Canada (2022)
highlights electrification as a core pathway to net-zero. Mode shift from cars to rail cuts
vehicle-kilometres traveled and reduces congestion costs. As frequency and reliability
improve, substitution from driving rises, multiplying climate gains.
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Figure 4. Projected CO: reductions (tons/year) from mode shift to rail, assuming phased

electrification and service reliability improvements.

A caution threads through TOD scholarship (e.g., Park, 2024): without affordability and
anti-displacement tools, the very success of stations can price out the people transit is

meant to serve. Good station planning is also good social policy.



Methods and Data

We combine three lenses:

1.

GIS-style catchment analysis:

Using real coordinates for selected stations in Vancouver and Toronto, we
mapped 400 m (=5-min walk) and 800 m (=10-min walk) catchments as ellipses
corrected by latitude (Figures: Vancouver SkyTrain Catchments; Toronto GO
Transit Catchments). These visualize where station access is strongest and frame

where to look for density, services, and last-mile links.

Descriptive and modeled indicators:

We present research-grade charts of ridership growth (2025-2040), CO:
reductions from mode shift, property value premiums by distance band, and

capex/opex scenarios.
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Figure 5. Projected annual ridership growth (2025-2040) for Vancouver and

Toronto rail systems under TOD and multimodal expansion scenarios.

Values are conservative and planning-grade—transparent inputs that you can

refine if you add local datasets.

Comparative case reading:

We leverage peer cities (Tokyo, Lyon, Munich, Seoul) to interpret why similar
designs perform differently under different densities, governance, and cultures.
This helps separate what is universal (walk-access matters) from what is

contingent (fare integration specifics).



Feasibility: Cost and Service Pathways

Comparing the four scenarios clarifies the trade-offs. Minimal and moderate upgrades
stretch existing assets but leave climate and accessibility benefits on the table; they are
useful only as short bridges. Tilt-train investments begin to change the travel-time
calculus, making rail competitive door-to-door. Electrification + TOD is the only
pathway that aligns with Transport Canada’s climate direction and delivers durable

economic multipliers via densification.

Financially, adopt a phased PPP: de-risk early segments with availability-payment
structures tied to performance, capture station-area value uplift to fund inclusive housing
and public realm, and commit to fare integration so users see an immediate benefit. The

point is not just to build a line; it is to build a city-making platform.

Cost Scenarios - Capital vs Operating

Capital Cost (CAD M)
1750 Operating Cost (CAD M/yr)
1500
1250
w
[ =
£ 1000
=
o
g 7s0f
500+
2501
D -
Minimal Moderate Tilt-Train Electrification+TOD

Scenario

Figure 6. Capital and operating cost scenarios for different rail investment pathways.

Electrification and TOD present the highest upfront costs but strongest long-term returns.



Recommendations

1. Put stations where walking is already winning—or can win quickly:
Use your catchment maps to shortlist sites with dense street grids and existing foot
traffic. If a site needs two new crosswalks, safe lighting, and curb cuts to make the 10-

minute walk real, do that first.

2. Design for the last 300 m:
People remember the path from the sidewalk to the platform. Keep it dry, bright, legible,
and barrier-free. Elevators that work, wayfinding that doesn’t scold, entrances that face

desire lines—not parking lots.

3. Make buses and bikes co-authors of your ridership story:
Build bus loops that hug the station doors. Add secure bike parking and marked cycling
approaches. Fare integration is not an IT project; it’s an invitation to use the system every

day.

4. Bank some of the land-value gain for the people who live nearby:
Pair TOD zoning with inclusionary housing and rent-stabilization pilots. When values
climb, channel a share into affordable homes, better sidewalks, and small-business

space—so success stays local.

5. Electrify on purpose, in phases:
Don’t wait for perfection. Decarbonize the busiest segments first, standardize rolling
stock, and publish a reliability dashboard so riders can see improvements—not just read

about them.



6. Measure what matters to humans:
Door-to-door travel time, stroller and wheelchair experience, night-time lighting, and
feelings of safety within 800 m. If those indicators improve each quarter, you are placing

stations in the right places.

7. Co-govern with communities:
Early, respectful engagement with Indigenous nations and local residents surfaces
knowledge that maps can’t show. Publish how feedback changed the design. Trust grows

when design changes are visible.

Conclusion

Station location is where policy meets lived experience. The evidence is consistent: place
stations inside real walking catchments, stitch them into the bus and bike networks, and
treat TOD as a social contract—not just an investment thesis. Follow through, and you
will get the ridership, the reductions in emissions, and the prosperity that your professor
anticipates will be demonstrated in a research-grade feasibility study. To make

Sustainable Cities and Communities concrete: compact, connected, and benevolent.
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