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Abstract—This report examines the practicality, affordability, and
long-term community value of restoring passenger rail service
along the Island Corridor between Victoria and Courtenay.
Moving beyond abstract population statistics, this study employs
a ’behavior-first’ approach to understand how Islanders actu-
ally travel, weighing the real-world factors of time, cost, and
frequency. The analysis projects a credible, stabilized demand
of 1.55 million passenger trips annually by 2040, primarily
driven by the urgent need for reliable commuting options in
the Victoria—Langford—-Nanaimo corridor.

Financially, the study finds that a modern rail service is expected
to operate with a recovery ratio of roughly 39%. To address the
remaining operational gap, this report proposes a framework
of government-controlled incentivization tools, specifically Land
Value Capture (LVC) districts and Indigenous Equity Trusts.
These mechanisms allow the government to ’dial’ funding support
by capturing real estate value uplift and transforming opera-
tional costs into equity dividends for First Nations partners.
The primary challenge remains the upfront capital investment
required to modernize the tracks and, crucially, to honor our
commitments to the First Nations whose land the corridor
traverses. When viewed not just as a transportation project,
but as generational community infrastructure, comparable to
our highways, hospitals, and water systems, the Island Corridor
represents a prudent investment in a connected, resilient, and
sustainable future for Vancouver Island.

Index Terms—ridership forecasting, gravity model, direct demand
modeling, transportation planning

I. INTRODUCTION

A. The Island Corridor: A Century of Transformation from
Economic Engine to Contested Asset

The Island Corridor, originally incorporated as the Esquimalt
& Nanaimo (E&N) Railway in 1883, represents a foundational
piece of infrastructure in the history of British Columbia [|1]].
Its construction was intrinsically linked to the terms of union
that brought the province into Canadian Confederation, with
the promise of a transcontinental rail link extending to the
Pacific seaboard [3]. Spearheaded by coal baron Sir Robert
Dunsmuir, the railway was initially conceived to support the
burgeoning coal and lumber industries and the Royal Navy
base at Esquimalt. [|1] The initial 115-kilometer line from Es-
quimalt to Nanaimo was completed in 1886 and later extended
to Victoria. In 1905, the Canadian Pacific Railway (CPR)
acquired the line and significantly expanded its reach, adding
connections to Lake Cowichan, Port Alberni, and extending
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the main line north to Courtenay [1]. At its operational
zenith, the railway served as the economic spine of Vancouver
Island, with dozens of stations connecting communities and
industries [1]. However, the post-war rise of the automobile
and the expansion of the highway network initiated a long
period of decline. Passenger service was assumed by VIA
Rail in 1979 but ultimately ceased operations in 2011 due
to deteriorating track conditions that rendered the line unsafe
for passenger transport [1f]. In a landmark effort to prevent the
corridor from being broken up and sold, a coalition of local
governments and First Nations formed the non-profit Island
Corridor Foundation (ICF) in 2003 [1]. Between 2003 and
2006, the ICF acquired ownership of the corridor from CPR
and RailAmerica, with a mandate to preserve it as a continuous
transportation link for all Island communities [5]. This transfer,
however, did not resolve the complex and contentious legacy
of the railway’s creation. The original land grants that enabled
its construction were made with little or no consultation or
consent from the 14 First Nations whose traditional territories
the corridor traverses. This historical grievance remains a
central and active challenge, manifesting in legal disputes and
complicating efforts to secure federal and provincial funding
for revitalization [5]].

B. The Case for Revitalization: Addressing Regional Growth
and Transportation Deficits

The contemporary relevance of the Island Corridor is un-
derscored by the significant demographic and economic
shifts occurring on Vancouver Island. The region, particularly
the southern communities, is experiencing rapid population
growth, which is placing unsustainable pressure on the ex-
isting transportation infrastructure [2]. The Island Highway,
especially the Malahat corridor connecting Victoria to the
communities to the north, has become a critical choke point,
prone to congestion and complete closure during accidents
or extreme weather events [2]. Projections indicate that peak-
hour travel times on this corridor could double by 2038,
posing a significant threat to regional economic activity and
quality of life [2]. In this context, a revitalized rail service is
positioned as a multi-faceted solution. It offers a resilient and
reliable alternative to highway travel, enhancing the overall
stability of the island’s transportation network [9]]. The vi-
sion for the corridor is comprehensive, encompassing several



distinct but potentially synergistic services. These include a
high-frequency commuter service for the heavily populated
Victoria-Langford-Duncan segment, inter-city passenger trains
connecting to Nanaimo and Courtenay, specialized tourist
excursion trains, and renewed freight operations [4]]. The
potential for freight rail is particularly significant, with studies
suggesting that a functional line could remove between 10,000
and 25,570 truckloads from island highways annually [9]].

Furthermore, the environmental benefits of shifting both pas-
sengers and goods from road to rail are a compelling driver for
the project. Rail transport offers a substantially lower carbon
footprint per passenger-mile compared to private vehicles
and buses, aligning with provincial and federal goals for
greenhouse gas (GHG) emission reduction [2]. The project
is thus framed not merely as an infrastructure upgrade but as
a strategic investment in a more sustainable and economically
competitive future for Vancouver Island.

C. Study Objectives: A Phased Modeling Approach to Quan-
tify Ridership and Viability

The primary objective of this report is to develop a robust,
data-driven forecast of potential passenger ridership for the
Victoria-Courtenay rail line. To achieve this, the study employs
a systematic modeling approach beginning with a foundational
Gravity Model of trip distribution. This established transporta-
tion planning tool provides an initial estimate of travel patterns
based on the fundamental principles of population mass and
geographic distance. Building on this baseline, the analysis
advances to a second phase utilizing a more sophisticated
Direct Demand Model. This model employs multiple linear
regression to establish a direct statistical relationship between
ridership and a richer set of explanatory socio-economic
variables, including population, median income, and the pres-
ence of tourist attractions, allowing for a forecast sensitive
to the specific demographic characteristics of the corridor’s
communities.

To evaluate the project’s broader techno-economic feasibility,
the study integrates these ridership forecasts into a third
phase: a rigorous financial and operational analysis. By ap-
plying the infrastructure specifications and cost parameters
from the Webber (2025) revitalization proposal, this phase as-
sesses the project’s capital requirements, specifically regarding
reconciliation-driven engineering solutions, and calculates its
operational cost recovery potential. While the critical impor-
tance of freight to the overall business case is acknowledged,
this study focuses primarily on passenger ridership. The ulti-
mate aim is to provide quantitative evidence to inform strategic
planning, guide investment decisions, and contribute to the
ongoing dialogue about the future of this vital regional asset.

II. SOCI0-ECONOMIC AND GEOGRAPHIC PROFILE OF THE
CORRIDOR

A. Delineation of the Study Area: Key Municipalities and
Transportation Nodes

The geographic scope of this analysis encompasses the pri-
mary north-south rail line of the Island Corridor, stretching
approximately 234 kilometers from Victoria in the south to
Courtenay in the north [1]]. The study area is defined by the key
municipalities situated along this corridor, which serve as the
primary zones of trip origin and destination for the modeling
process. These municipalities, representing the major popula-
tion and economic centers, are: Victoria, Langford, Shawnigan
Lake, Duncan, Chemainus, Ladysmith, Nanaimo, Parksville,
Qualicum Beach, and Courtenay. The spatial distribution of
communities along the Island Corridor is not merely a matter
of distance but of topographic determinism. As illustrated in
the corridor is defined by a ’weighted dumbbell’
density profile, anchored by the Capital Regional District
(CRD) in the south and the Comox Valley in the north, with
the Nanaimo regional hub functioning as a central fulcrum.
This map visualizes the primary alignment along the eastern
coastal plain, highlighting the inherent geographic constraints;
the Salish Sea to the east and the Vancouver Island Ranges to
the west; that force all major linear infrastructure into a shared,
congested channel. This visual evidence underscores the lack
of redundancy in the island’s transportation network; with the
Trans-Canada Highway effectively serving as the sole arterial
road, the parallel rail corridor represents the only scalable
alternative for capacity expansion.

B. Analysis of Historical Population and Economic Trajecto-
ries (2011-2023)

An analysis of historical census and demographic data reveals
a corridor characterized by consistent and, in some areas,
rapid growth between 2011 and 2023. This growth provides
the fundamental “mass” that drives potential transportation
demand. The population trajectories for key municipalities,
derived from interpolated census data, show distinct regional
patterns [17]. Langford, in the Capital Regional District, stands
out with explosive growth, more than doubling its population
over the period. Other major centers such as Nanaimo and
Courtenay have also experienced strong, steady growth, while
smaller communities have grown at a more modest pace
[17]. Economically, the corridor has seen a significant rise
in prosperity, as evidenced by median income data from
the 2011, 2016, and 2021 census periods [17]. Every major
municipality along the route experienced substantial growth
in median household income, with cities like Ladysmith and
Langford showing particularly strong increases. This rising
disposable income is a key enabling factor for travel, suggest-
ing an increased capacity for both commuter and leisure-based
trips. provides a consolidated overview of these key
socio-economic trends, highlighting the areas of most intense
demographic and economic change. This uneven distribution
of growth underscores the necessity of a segmented analysis;
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the transportation needs of the rapidly urbanizing southern
corridor are fundamentally different from those of the more
stable, tourism-oriented communities in the north.

Note: Population data for 2023 is based on interpolation of
census data. Median income data is from Statistics Canada
Census profiles for 2011 and 2021 [17].

C. Characterization of the Regional Transportation Ecosystem

The Island Corridor exists within a transportation ecosystem
dominated by the provincial highway system and the BC
Ferries network. Analysis of proxy data for regional travel
provides critical context for calibrating ridership models [[17].
A strong positive correlation is observed between the pop-
ulation growth in the Nanaimo Regional District and Metro
Vancouver and the number of vehicles carried by BC Ferries
between 2011 and 2023. This relationship demonstrates the
tight coupling of regional demographic growth and the demand
for inter-regional travel. The data also reveals the system’s
vulnerability to external shocks. A sharp decline in ferry
vehicle traffic occurred in 2020, coinciding with the onset
of the COVID-19 pandemic, followed by a strong rebound
in subsequent years [17]. This pattern highlights the sensi-
tivity of travel demand to public health crises and economic
disruptions, a crucial risk factor to consider in the business
case for a new rail service. Any future rail service will not
operate in a vacuum; it must compete with the convenience and

flexibility of private automobiles on the highway and integrate
with the ferry system, which serves as the primary gateway to
the mainland.

III. PHASE 1 ANALYSIS: A GRAVITY MODEL OF
INTER-CITY TRIP DISTRIBUTION

A. Theoretical Framework and Model Specification

The initial phase of the ridership analysis employs the Grav-
ity Model, a well-established methodology in transportation
planning for estimating trip distribution [13]]. The model is
conceptually analogous to Newton’s law of universal gravita-
tion, positing that the number of trips between two geographic
zones is directly proportional to their respective “masses” (typ-
ically population or employment) and inversely proportional to
a function of the distance or travel impedance between them
[19]. It provides a macroscopic view of travel patterns and
is particularly useful for establishing a baseline understanding
of potential demand in the absence of direct historical data.
The standard form of the Gravity Model can be expressed as
follows [[13]]:

Aj - Fij - Kij
21 (Ak - Fi - Kig)

where: T;; represents the number of trips from origin zone
i to destination zone j. P; is the total number of trips
produced at origin ¢. A; is the total number of trips attracted
to destination j. Fj; is the friction factor,” which quantifies
the impedance to travel between ¢ and j, often a function of
distance or travel time. K;; is a socio-economic adjustment
factor for the specific interchange. For this study, a simplified
and unconstrained form is used for initial calibration, focusing
on population as the primary mass and distance as the primary
impedance factor. The specified model is:

pe. pP
Ty =k ——"
3 D;y]
where: T;; is the relative measure of trip interchange between
city ¢ and city j. P; and P; are the populations of cities ¢
and j, respectively. D;; is the rail corridor distance between
the cities. k is a scaling constant. « and 3 are exponents for
the origin and destination populations. + is the distance decay
exponent, representing the sensitivity of travelers to distance.

B. Calibration and Validation Using Regional Proxies

The ’Closed System’ Demand Proxy. Modeling ridership for
the Island Corridor presents a unique challenge: the absence
of reliable historical rail data since the service suspension
in 2011. To calibrate the Direct Demand Model (DDM), we
utilized the annual vehicle volume carried by BC Ferries (De-
parture Bay and Swartz Bay routes) as a proxy for aggregate
regional mobility [17].

Rationale: Vancouver Island functions as a semi-closed trans-
portation system. Historical analysis reveals a correlation
coefficient exceeding 0.85 between the island’s internal eco-
nomic activity (GDP and population growth) and its external



TABLE I
HISTORICAL SOCIO-ECONOMIC PROFILE OF KEY CORRIDOR MUNICIPALITIES (2011-2023)

Population Pop. Growth  Median Income ($CAD) Income Growth Distance from
City 2011 2023 (2011-23) 2011 2021 (2011-21) Victoria (km)
Victoria 82,464 100,539 22.0% 45,827 67,500 47.3% 0.0
Langford 30,183 55,525 83.9% 69,820 93,000 33.2% 9.9
Duncan 5,002 5,556 11.1% 35,703 53,200 49.0% 46.3
Ladysmith 8,019 9,622 20.0% 54,413 81,000 48.9% 71.5
Nanaimo 85,582 108,340 26.6% 52,744 75,500 43.1% 92.3
Parksville 12,044 14,677 21.9% 50,261 66,500 32.3% 120.6
Courtenay 24,662 31,193 26.5% 50,168 72,000 43.5% 182.6

connection volumes (ferry traffic). Ferry traffic acts as a "pulse
check’ for the island’s total mobility budget. The logic of
Derived Demand suggests that a significant portion of internal
island trips are, in fact, feeder segments to external ferry trips
(e.g., a resident driving from Duncan to Nanaimo to catch
a ferry). Furthermore, ferry traffic provides a verified dataset
that captures macroeconomic volatility, such as the COVID-
19 usage dip and subsequent rebound, allowing our model
to reflect real-world sensitivity to external shocks rather than
relying on static linear population projections.

The model parameters (k, «, (3, ) were iteratively adjusted
until the sum of all predicted inter-city trip interchanges
(3" T;;) across the corridor network mirrored the scaled, year-
over-year trend observed in the ferry traffic data from 2011 to
2023 (excluding the anomalous 2020 data). The population
data for the municipalities along the corridor served as the P;
and P; inputs [17]. This process effectively tunes the model
to the observed travel behavior of the region’s population. The
resulting calibrated parameters quantify the specific relation-
ships between population, distance, and travel propensity for
the Vancouver Island context.

TABLE 11
CALIBRATED PARAMETERS FOR THE GRAVITY MODEL

Parameter Value Description

a (Origin Pop. Exp.) 1.00 Reflects the trip generation power of
the origin city’s population.

B (Dest. Pop. Exp.) 1.00 Reflects the trip attraction power of the
destination city’s population.

v (Distance Decay Exp.) 2.00 Quantifies the impedance effect of dis-

tance; a higher value indicates greater
sensitivity to distance.

C. Initial Findings and Inherent Model Limitations

The calibrated Gravity Model provides a first-order approx-
imation of trip distribution along the corridor. The primary
finding is that potential travel demand is heavily concen-
trated between the largest and closest population centers. The
model predicts the highest volume of trip interchanges for the
Victoria-Langford, Victoria-Duncan, and Nanaimo-Parksville
pairings. This result aligns with intuitive expectations and

reinforces the concept of a high-demand “commuter” zone in
the southern part of the island.

However, it is crucial to acknowledge the inherent limitations
of this model. The Gravity Model is a relatively blunt in-
strument that simplifies complex human behavior [[18]. It does
not account for critical socio-economic factors such as income
levels, which influence the ability and propensity to travel. It
also ignores the purpose of trips (e.g., commute vs. leisure),
the attractiveness of destinations beyond their sheer population
size (e.g., tourism hubs), and the competitive landscape of
other transportation modes. These simplifications mean the
model’s outputs should be considered indicative rather than
definitive. The primary value of this Phase 1 analysis is to
establish a structurally sound, albeit simplistic, baseline of trip
distribution, which serves as a crucial input and justification
for the more advanced modeling approach in Phase 2.

IV. PHASE 2 ANALYSIS: A DIRECT DEMAND MODEL FOR
RIDERSHIP FORECASTING

A. Rationale for an Enhanced Modeling Approach

Building upon the foundational but limited insights from the
Gravity Model, the second phase of this study employs a
Direct Demand Model. This approach is necessary to achieve
a more realistic and nuanced forecast of ridership potential.
While the Gravity Model effectively captures the fundamental
relationship between population and distance, it omits key
socio-economic variables that are known to significantly in-
fluence travel behavior. Factors such as household income,
employment concentrations, and the unique draw of tourist
destinations directly impact an individual’s decision to make
a trip. Direct Demand Models address this gap by establishing
a direct functional relationship between travel demand and
a set of explanatory variables through statistical methods,
most commonly multiple linear regression [[14]. This technique
allows for the quantification of each variable’s independent
contribution to ridership, providing a much richer understand-
ing of the underlying drivers of demand. By incorporating
these additional factors, the model can move beyond simple
geographic and demographic relationships to better reflect
the complex decision-making process of potential passengers,
thereby producing more robust and defensible forecasts.



B. Variable Selection and Model Formulation

The construction of the Direct Demand Model began with the
assembly of a comprehensive panel dataset spanning the years
2011 to 2023 for all origin-destination (O-D) pairs among the
key municipalities. Data was sourced from the enriched project
files, which combined census information with geographic
attributes [17]].

The dependent variable for the model is the annual ridership
between an origin city ¢ and a destination city j, denoted as
R;;. For the model training process, this variable was proxied
by the output of the calibrated Gravity Model (T;; from Phase
1), which provides a structurally sound estimate of relative trip
volumes.

The selection of independent variables was guided by estab-
lished transportation theory and data availability [[17]:

o Population: The populations of the origin (Pop;) and
destination (Pop;) cities serve as the primary measures
of trip generation and attraction.

e Median Income: The median incomes of the origin
(Inc;) and destination (Inc;) cities are included to cap-
ture the effect of economic prosperity on travel demand.

« Distance: The rail distance between cities (Dist;;) acts
as a proxy for travel cost and time, representing the
primary impedance factor.

o Tourism: A binary variable (/s_Tourist_Hub;) was
included, assigned a value of 1 if the destination city
(e.g., Courtenay, Nanaimo, Parksville, Qualicum Beach,
Victoria) is a designated tourist hub, and 0 otherwise, to
capture non-population-based attractiveness.

o Ferry Proximity: The variable for distance to the nearest
ferry terminal (Ferry_Dist;) was initially considered
as a measure of multi-modal connectivity. However, an
initial data quality assessment revealed anomalously large
and inconsistent values for this variable in the provided
dataset [17]. Due to this unreliability, this variable was
excluded from the final model to ensure the integrity of
the regression results.

To facilitate the interpretation of the coefficients as elasticities,
a log-log regression form was adopted. The final model
specification is as follows:

In(R;j) = Bo + 1 In(Pop;) + B2 In(Pop;)
+ B3 In(Ine;) + B4 In(Inc;)
+ 85 In(Dist;;) + Be(Is_Tourist_Hubj;) + €
(1

where [y is the intercept, B1_¢ are the coefficients to be
estimated, and ¢ is the error term.

C. Regression Results and Interpretation of Key Ridership
Drivers

The multiple linear regression was performed on the panel
dataset, yielding the results summarized in [Table Illl The

model demonstrates an exceptionally strong overall fit, with an
adjusted R-squared value of 0.943, indicating that the selected
independent variables explain approximately 94.3% of the
variation in the proxied ridership data. Most coefficients are
statistically significant at the 99% confidence level (p < 0.01),
validating their importance as predictors of travel demand. The
primary exception is the median income of the destination city,
which was not found to be a statistically significant predictor
in this model.

TABLE III
DIRECT DEMAND MODEL REGRESSION RESULTS

Variable Coeff. (3) Std. Error t-statistic  p-value
Intercept (8o) -7.214 2.058 -3.506  <0.001
1n(Pop0ng,n) 1.168 0.037 31436 <0.001
In(Poppegtination) 1.125 0.044 25489  <0.001
In(InCorigin ) -0.399 0.174 -2.289 0.022
In(Incpestination ) -0.292 0.180 -1.621 0.106
In(Distance; ;) -3.586 0.041 -87.540  <0.001
Is_Tourist_Hub_Dest 0.189 0.073 2.580 0.010
Model Fit Statistics
Observations 588
Adjusted R-squared 0.943

The interpretation of the coefficients provides the core findings
of this study:

« Population: The coefficients for origin (1.168) and des-
tination (1.125) population are both positive and greater
than 1.0. This indicates that ridership is highly elastic
with respect to population. A 1% increase in the origin
city’s population is associated with a 1.17% increase
in ridership, confirming that population density is the
single most powerful driver of demand. This points to
a strong underlying, non-discretionary demand for travel,
characteristic of commuting and essential trips.

¢ Median Income: The model reveals a surprising and
statistically significant negative relationship for the origin
city’s income. A 1% increase in origin median income
is associated with a 0.40% decrease in ridership. This
suggests that rail travel may be perceived as an “inferior
good,” where travelers with higher incomes may be more
likely to choose other modes of transport, such as driving
a personal vehicle. The coefficient for the destination’s
income is also negative but is not statistically significant
(p=0.106), so we cannot confidently conclude it has a
material impact. This insight is critical for marketing,
suggesting the primary market is likely price-sensitive
commuters rather than those seeking a premium travel
experience.proportionally with income.

« Distance: The distance coefficient is -3.586, confirming
its role as a powerful deterrent to travel. The magnitude of
this coefficient indicates that travelers are highly sensitive
to journey length; a 1% increase in distance between two
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cities is associated with a 3.59% decrease in ridership.

o Tourism: The positive coefficient for the tourist hub
variable indicates that, holding all other factors constant,
a destination being a tourist hub is associated with
approximately 18.9% higher ridership. This quantifies the
added draw of these locations beyond their population
and income levels and supports strategies that integrate
rail service with tourism marketing.

V. PHASE 3 ANALYSIS: MODE CHOICE MODELING AND
REFINED FORECASTING

A. Refined Baseline Forecast (2040)

Building on the raw demand potential identified in the DDM,
a Mode Choice refinement was applied. This stage introduced
the competitive reality of the private car, factoring in the
”Generalized Cost” of travel including fuel prices ($0.12/km),
Value of Time ($27.36/hr), and service frequency penalties
[24] [25].

The model yields a conservative baseline forecast of 1,550,873

annual trips by 2040 [Figure 2||. This figure is significantly
lower than unconstrained estimates but represents a “rock-

solid” floor for financial planning. It assumes an hourly service
frequency and competitive pricing ($3-$21 zone fares) [26].

The probability of a passenger choosing rail (FP) over the
automobile (P,y,) is determined by the comparative disutility
of each mode, mathematically expressed as:

GCrode = (Timemoge X VOT) +Costiode + (Frequency_Penalty)
2

B. Network Analysis and High-Demand Segments

The ridership distribution is not uniform. The Mode Choice
output identifies a distinct “bipolar” demand structure that

dictates operational priorities [[Figure J|:

1) The Commuter Core (Victoria — Langford): This
segment exhibits the highest modal shift potential. The
generalized cost of rail is highly competitive here due

Full Network Ridership Potential (Log Scale)

Origin City

Destination City

Fig. 3. Ridership Heatmap

to the significant traffic congestion penalties associated
with driving the Malahat corridor during peak hours.
visualizes the network’s polarized demand
structure, highlighting the intense concentration of high-
volume ridership potential in the southern Victoria-
Langford-Nanaimo triangle relative to the lower-density
northern segments

2) The Inter-City Artery (Victoria — Nanaimo): This
route emerges as the primary revenue generator, balanc-
ing high volume with longer trip distances.

3) The Northern Periphery: Segments north of Nanaimo
(Parksville to Courtenay) show significantly lower inter-
action potential, constrained by longer travel times and
lower population densities.

C. Refined Forecasting Results: The Conservative Baseline

Applying this Mode Choice logic to the 2040 population
projections yields a significantly more refined and conservative
forecast than the raw demand potential.

o Generalized Cost Comparison: For key commuter seg-
ments like Langford to Victoria, the Generalized Cost
of rail was found to be highly competitive with the
automobile due to peak-hour congestion penalties applied
to driving times. However, for longer inter-city segments
(e.g., Courtenay to Victoria), the frequency penalty and
slower average rail speeds (80 km/h) increased the rail
GC, resulting in a lower captured market share.

o Final Ridership Forecast: The final model output es-
tablishes a ”Conservative Baseline” of 1,550,873 annual
passengers for the year 2040.

This figure (1.55 Million) represents the “realized demand”,
the number of people who not only need to travel but who
will choose rail over driving given the specific time and cost
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parameters. This baseline serves as the foundational input for
the subsequent financial and operational feasibility analysis.

D. Strategic Sensitivity and Network Overview

To bridge the gap between theoretical demand modeling and
practical financial planning, the study synthesizes the Phase
3 findings into a comprehensive “Strategic Sensitivity Dash-
board”. This visualization moves beyond static numbers to
illustrate the dynamic risks and [operational realities| of the net-
work. presents a comprehensive strategic dashboard
that visualizes network concentration and competitive mode
shares, while stress-testing the baseline financial viability
against critical high-speed and high-EV adoption scenarios.

o Network Hierarchy and Hub Specialization: The "Hub
Power” analysis bottom left) clarifies the dis-
tinct roles within the corridor. The Victoria Hub functions
as the high-volume commuter anchor, driving 97.16%
of network interactions due to daily workforce mobility.
Complementing this, the Nanaimo Hub (2.84%) serves as
a strategic regional gateway, connecting the mid-island to
this core economic engine. This concentration of density
in the south actually supports a more efficient infrastruc-
ture solution: specifically, the high volume at the Victoria
terminus suggests that a high-capacity ’Intermodal Hub’
at the Johnson Street Bridge would be more effective than
a restrictive tunnel. By concentrating investment at this
natural gateway, the system can seamlessly disperse riders
into the downtown core [28] via local transit, retaining
the system’s utility while avoiding the prohibitive capital
and reconciliation costs associated with tunneling.

o Competitive Landscape and Commuter Viability: The
”Competitive Landscape” chart top left) breaks
down the mode share for specific route pairs. The data
confirms the "Commuter Rail” thesis: rail achieves its
highest market share on short, congestion-prone corridors
such as Langford-Victoria and Nanaimo-Ladysmith. Con-
versely, on longer inter-city routes like Victoria-Nanaimo,
the private automobile retains a dominant share due to
the cumulative frequency penalties of rail travel over
distance.

o Risk and Opportunity: Stress-Testing the Forecast:
The “Risk Opportunity Bridge” top right)
places the conservative baseline of 1,550,873 annual
passengers into context.

— Downside Risk Scenario: The ’Green Traffic Para-
dox’ and Regulatory Correction. A high adoption
rate of Electric Vehicles (EVs) poses a theoretical
risk to ridership by lowering the marginal fuel cost
of driving (potentially to $0.03/km). Under a strictly
fuel-based cost model, this price drop could shrink
rail demand by up to 33%. However, this risk is
likely overstated when adjusted for future policy
corrections. As gas tax revenues decline, economists
project that provincial governments must introduce
Road Usage Charging (RUC) or Vehicle Kilome-
ters Traveled (VKT) taxes to fund infrastructure
maintenance [27]]. When these anticipated levies are
factored into the ’Generalized Cost of Driving,” the
monetary advantage of EVs largely dissipates. Con-
sequently, the rail service’s competitive advantage
will pivot from ’fuel savings’ to ’time savings’
and ’reliability’, assets that remain immune to the
powertrain technology of private vehicles.

— Upside Opportunity (Higher-Speed Rail): Con-
versely, infrastructure upgrades that allow for higher
speeds (110km/h+) could reduce travel time friction,
boosting ridership by 33% to 2.08 million. This
sensitivity analysis confirms that the 1.55M baseline
used for the financial analysis is a prudent, middle-
ground figure that does not rely on optimistic speed
assumptions.

o Operational Surplus: Crucially, the ”Operational Sus-
tainability” metric bottom right) provides the
segue into Phase 4. It demonstrates that even under
the conservative baseline ridership, the system generates
$23.26 million in fare revenue against $20.0 million in
operating costs. This results in a projected Net Operat-
ing Surplus of $3.26 million, a fundamental data point
that underpins the economic viability discussion in the
following section.

VI. PHASE 4 ANALYSIS: FINANCIAL AND OPERATIONAL
VIABILITY

This section integrates the 1.55 million ridership forecast with
the specific engineering and cost parameters from the Web-
ber (2025) revitalization proposal to determine the project’s
economic reality.

A. Capital Expenditure (CapEx): The Cost of Reconciliation

The financial model adopts the capital cost estimates from
the Webber proposal but adjusts them to reflect the strategic
shift to a Vic West Terminus. This results in a revised total
CapEx of $2.21 Billion. A critical insight from the breakdown
is that a significant portion of this investment remains driven
by reconciliation engineering rather than pure transport needs.
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Fig. 5. Comprehensive Dashboard Analysis showing Ridership Trends

o Track & Rail Upgrades: $829 Million.

o Rolling Stock: $250 Million (14 Stadler Flirt trainsets).

o Reconciliation Infrastructure: $1.13 Billion. This
includes tunneling under the Snaw-Naw-As reserve
($379M) and elevated guideways for the Halalt First
Nation ($100M) [26].

These costs are essential to restore land rights and ensure
corridor continuity, effectively making the project a hybrid of
transport infrastructure and Indigenous reconciliation.

B. Operational Performance: Efficiency and Strategic Fund-
ing Gap

A distinct finding of this study is the service’s operational
leanness relative to peer systems. While the Webber model
[26] theoretically projects a Net Operating Surplus based on a
high-yield fare structure, a *Public Utility’ approach reveals a
strategic operational gap suited for the proposed value-capture
framework.

o Annual Operating Costs: $20.0 Million (Maintenance
of Way, Train Operations, Staffing).

o Revenue & Fare Strategy: The unconstrained model
suggests a break-even point with a weighted average fare
of $15.00. However, given that 97% of demand is con-
centrated in the short-haul Victoria-Langford commuter
segment, such a premium is a barrier to adoption. To
maximize equity and ridership, a fare structure aligned
with BC Transit norms ($3.00 - $5.00) is recommended.

o Strategic Funding Tools (From Subsidy to Incen-

tivization): Adopting a competitive $5.00 average fare
creates an operational funding gap. However, rather than
requesting a static subsidy, we recommend equipping the
government with flexible value capture mechanisms that
function as incentivization tools:

— Land Value Capture (LVC) Districts: Following the
principles of Tax Increment Financing (TIF) [29],
the Province should designate *Transit Improvement
Districts’ around key stations. As illustrated by the
Tsawwassen First Nation industrial lands model, the
project creates massive land value uplift. An LVC
mechanism captures the incremental property tax
revenue from this uplift to fund railway operations,
ensuring the project ’pays for itself’ through the
density it enables.

— Indigenous Equity Trusts: Rather than treating pay-
ments to First Nations as a 'Right of Way’ expense,
the government should structure its contribution as a
credit enhancement for an Indigenous Equity Trust
[30]. This allows Corridor Nations to purchase an
equity stake in the infrastructure, transforming the
’subsidy’ into an ’equity dividend’ that aligns the
financial interests of the Nations with the operational
success of the railway.

e Result: This results in a Cost Recovery Ratio of 39%.

While not profitable, this metric is consistent with ro-
bust North American transit systems (e.g., TransLink,



BC Transit) and confirms the project is operationally
viable as a subsidized public service rather than a private
commercial enterprise.

Result: The project achieves a Cost Recovery Ratio of 116%.
This confirms that once the massive capital hurdle is cleared,
the system would be financially self-sustaining and would
not burden the provincial budget with perpetual operating
subsidies.

C. Cost-Benefit Analysis (CBA) Results

Despite the operational profit, the massive upfront capital cost
creates a significant challenge for standard economic valuation

over a 30-year lifecycle (4% discount rate).

TABLE IV
30-YEAR COST-BENEFIT ANALYSIS

Metric Value Description
PV of Benefits $744 Million Revenue +
GHG Savings

($0.75/trip) +
Congestion Relief
($12/trip)

Capital ($2.21B) +
30 Years of Opera-
tions

PV of Costs $2.55 Billion

Net Present Value (NPV)  -$1.81 Billion Negative economic

return

Benefit-Cost Ratio (BCR)  0.29 For every $1 in-
vested, only $0.29
of direct benefit is

generated

Note on CBA Methodology: While the *Strategic Fare Structure’ lowers di-
rect Fare Revenue, it does not negatively impact the Total Benefit calculation.
In Social Cost-Benefit Analysis, a reduction in fares effectively transfers value
from the ’Operator’ (Revenue) to the "Passenger’ (Consumer Surplus/Pocket
Savings). Therefore, the PV of Benefits remains stable at $744 Million, driven
by the societal value of affordable mobility.

Data-Driven Insight: The adjusted BCR of 0.29 indicates
that even with the removal of the Victoria tunnel costs,
direct transport benefits alone cannot justify the $2.2 billion
investment. The remaining gap of $1.81 billion represents the
value that must be bridged through non-transport mechanisms,
specifically, by treating the $1.13B reconciliation costs as a
separate social investment and by leveraging Transit-Oriented
Development (TOD) to capture land value appreciation.

VII. FUTURE RIDERSHIP PROJECTIONS (2040)
A. Refined Baseline Forecast: The Mode Choice Reality

The study moved beyond the initial Direct Demand Model
to a third phase: a Mode Choice analysis that accounts
for the competitive friction of the private automobile. By
incorporating generalized costs, including the Value of Time
($27.36/hr), auto operating costs ($0.12/km), and service fre-
quency penalties, the model establishes a refined, conservative
baseline.

For the target year 2040, the model forecasts a total network
ridership of 1,550,873 annual trips. This figure represents
“realized demand”, passengers who will actively switch to rail
given the proposed hourly service levels and pricing struc-
ture ($3-$21) [26]. Unlike the unconstrained demographic
potential of earlier phases, this baseline provides a rock-solid
foundation for financial planning, confirming that demand is
sufficient to support a frequency-based regional service.

B. Network Analysis: The Bipolar Demand Structure

The ridership distribution is not uniform. The Mode Choice
output identifies a distinct “bipolar” demand structure that
dictates operational priorities:

e The Commuter Core (Victoria - Langford): This
segment exhibits the highest modal shift potential. The
generalized cost of rail is highly competitive here due to
the significant traffic congestion penalties associated with
driving the Malahat corridor during peak hours.

o The Inter-City Artery (Victoria - Nanaimo): This route
emerges as the primary revenue generator, balancing high
volume with longer trip distances.

o The Northern Periphery: Segments north of Nanaimo
(Parksville to Courtenay) show significantly lower inter-
action potential, constrained by longer travel times and
lower population densities.

C. Sensitivity and "Higher-Performance” Potential

While the baseline forecast assumes standard operating speeds
(80 km/h), strategic scenario modeling suggests significant
upside. A “Higher-Performance” scenario, improving track
geometry to allow for faster travel times, bridges the gap
toward the 4.5 million ’possible” trips estimated in the Webber
proposal. However, for the purpose of the Cost-Benefit Anal-
ysis, the conservative 1.55 million figure remains the prudent
1nput.

VIII. DISCUSSION AND STRATEGIC RECOMMENDATIONS

A. Synthesis of Findings: The ”Operational Profit” Paradox

This study has progressed from a socio-economic review to
a rigorous techno-economic feasibility study. The integration
of the Mode Choice forecast with the Webber financial model
[26] reveals a striking dichotomy: the project is operationally
sustainable but capitally intensive.

Contrary to most North American transit systems, which rely
on heavy operating subsidies, the Island Corridor is projected
to generate an annual operating surplus of $3.3 million (116%
cost recovery). This is driven by the efficiency of modern
Stadler Flirt trainsets and a lean operating model ($20M annual
OpEx). However, this operational resilience is overshadowed
by a massive capital requirement of $2.48 billion, resulting
in a Benefit-Cost Ratio (BCR) of 0.26 when viewed strictly
through traditional transport economics.
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B. Strategic Recommendations for Funding and Phasing

To bridge the Net Present Value (NPV) gap of $2.08 billion,
the project must be reframed. It cannot be funded solely
as a transit project; it must be approached as a hybrid of
reconciliation, land development, and infrastructure.

o Implement Land Value Capture (TOD): The model
identified large “unobserved growth factors” in Nanaimo
and Victoria, indicating high latent value. The Province
should designate the corridor as a Transit-Oriented Devel-
opment (TOD) Zone. Capturing just a fraction of the real
estate appreciation around key stations (Langford, Dun-
can, Nanaimo) through density bonuses or tax-increment
financing could generate the revenue needed to offset the
capital shortfall.
illustrates the positive correlation between a mu-
nicipality’s "unobserved’ ridership growth and its proxim-
ity to major ferry terminals, validating the unique latent
economic potential identified in the Nanaimo and Victoria
hubs

o Decouple Reconciliation Costs: The capital expendi-
ture (CapEx) forecast includes significant allocations for
elevated guideways, realignments, and tunneling ($1.4
billion). It is critical to recognize that these are not strictly
engineering requirements for train movement; they are
Rights Restoration Costs necessitated by the historical
seizure of land. Specifically, the segments traversing the
territories of the Snaw-Naw-As, Esquimalt, and Songhees
Nations require infrastructure solutions that respect their
sovereignty and land use requirements. In financial plan-
ning, these costs should be decoupled from the ’Railway
Business Case’ and viewed as 'Federal Reconciliation
Commitments.” By separating these line items, the rail-
way project itself becomes more financially attractive
(improving the Benefit-Cost Ratio), while the government
fulfills its legal and moral duty to these Nations through
a distinct, rights-based funding envelope.

« Phase 1 (The Anchor): Prioritize the Victoria—Langford—

Nanaimo segment. This captures 97% of the demand and
generates the revenue/ridership proof-of-concept needed
to sustain political support.

o Phase 2 (The Extension): Extend service to Courtenay
and Port Alberni once the southern “’spine” is operational
and generating Land Value Capture revenue.

C. Policy and Governance Imperatives

The quantitative models assume the corridor is available for
use, but the political reality is complex. The unresolved
historical grievances regarding land grants remain the single
largest barrier to revitalization.

Therefore, the following actions are preconditions for success:

o Reconciliation via Engineering: The proposed tunnels
and guideways must be formally adopted as the standard
for resolving land claims. This engineering-first approach
transforms the railway from a barrier into a partner in
First Nations sovereignty.

« Unified Governance: A new governance vehicle, poten-
tially a statutory authority involving the Province, Re-
gional Districts, and First Nations, is required to manage
the complex funding stack of farebox revenue, TOD
levies, and federal grants.

D. Avenues for Future Research

o Real Estate Market Analysis: Conduct a detailed study
on the specific land value uplift potential at proposed
station sites to quantify the revenue capacity of a TOD
strategy.

o Freight Integration: While this study focused on passen-
gers, the integration of freight (as noted in the Webber
proposal [26]) could provide marginal revenue improve-
ments. A detailed freight demand model is the next
logical step.

IX. CONCLUSION

The revitalization of the Island Corridor represents a singular
opportunity to shape the future of Vancouver Island, but it
requires a paradigm shift in how we evaluate infrastructure.
This report has demonstrated, through a rigorous Four-Stage
Modeling approach, that a modern rail service is operationally
viable, capable of attracting 1.55 million annual riders and
covering its own operating costs, a rare feat in public transit.

However, the barrier to entry is high. The $2.48 billion capital
cost reflects decades of deferred maintenance and the moral
imperative of reconciliation. If viewed strictly as a transit
project, the business case is challenging. But if viewed as
a reconciliation project anchored by a transportation utility
and funded by real estate development, the Island Corridor
becomes a transformative investment. By leveraging federal
funds for the critical infrastructure and implementing ag-
gressive Transit-Oriented Development policies, the region
can secure a financial resilient, climate-friendly transportation
spine for the next century.
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