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Minister of Transportation and
Highways
Province of British Columbia
Parliament Buildings
Victoria, B.C.
V8V 1x4

Mr. G. Campbell.
Chairperson,
Greater Vancouver Regional District
4330 Kingsway
Burnaby. B.C.
V5H 4G8

Dear Sirs:

Long Range Transportation Plan
for Greater Vancouver
We are pleased to present to you our recommended long range transportation plan for
Greater Vancouver.
Undertaken a t the joint initiative of your governments. the plan aims to meet both
provincial and regional goals for the development of the Greater Vancouver region.
We have brought many perspectives to bear on this task. Our Steering Committee
comprises nine provincial and regional officials. plus observers from the federal
government and from neighbouring regions. The plan was prepared in collaboration
with the GVRD's concurrent Livable Region Strategy, for which it provides the
transportation component.
Our plan is the product of an extensive program of research and public consultation.
Some 20 working papers provide the technical foundation of our report. During its
two years of work, our committee met 18 times, co-sponsored two major public
conferences on growth management and transportation, surveyed public opinion and
conducted several seminars and workshops.
The result is not a "business as usual" transport plan which follows and reinforces
current trends.
Instead, our transport plan is based on the values of the region's residents and
communities: it would serve and help shape the land use pattern proposed in the
GVRD's Livable Region Strategy. That strategy protects a regional green zone, reverses
urban sprawl into the Fraser Valley, and concentrates growth in centres throughout
the region. This approach to urban form is essential if we are to wean the region from
its troubling and growing dependence on the private automobile.
At the same time, our plan provides the mobility for people and goods which is vital to

the region's internal and external trade-most notably to the region's roles as the
Province's main distribution centre and Canada's primary Pacific trade gateway.
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We believe that a broad, sustained campaign must be mounted, using both incentives
and penalties, to change travel habits and re-shape the demand for travel. Selectively
building new transport capacity is but one aspect of our plan.
Our proposals are interdependent and mutually supportive. Steps are required in all
the recommended areas-land use and growth management. transport demand and
supply management. and investment in new transport capacity-to achieve the
desirable results we believe are within reach.
The estimated capital cost of our recommendations to the Province and municipal
governments is some $10 billion over the next 30 years. This requires less than the
per-capita annual rate of spending in the last decade, and there are good indications
that if necessary it could be debt-financed on the basis of the revenue stream flowing
from demand management measures.
Forecasting is an inexact science. We can be sure that the future will not unfold as we
imagine. Accordingly, we have included proposals to help make the plan as flexible
and robust as possible with respect to unexpected developments in the future.
Our final task-to produce a medium range transport plan with recommended
priorities for action-is now underway. We will be reporting further to you, on time
and on budget, in the coming weeks.
Bringing our plan to reality will be a challenging process requiring unprecedented
cooperation by many parties. We believe we have made a good start with the creation
of this plan. Coordinated actions, most notably by the agencies of the Province and
local governments. will be absolutely essential if Greater Vancouver is to have the
transportation system it wants, needs and deserves.
Respectfully submitted,
The TRANSPORT 202 1 Steering Committee

’

B.E. M a r r

Chairperson

C.C.

Hon. R. Blencoe, Minister of Municipal Affairs. Recreation and Housing
Hon. G. Clark. Minister of Finance and Corporate Relations
Mr. J. Les. Chairperson, Regional District of k a s e r Cheam
Mr. G. Peary, Chairperson, Central Fraser Valley Regional District
Mr. C. J. Tiedeman. Chairperson, Dewdney Alouette Regional District
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Executive Summary

Introduction
Greater Vancouver's
1.6 million citizens
operate
1 million
motor vehicles
(cars, buses, trucks,
trains & vessels)
over the region's
10,000 km
of roads, trackage and ferry lanes.
Of all journeys in the regon
some 83%
are taken by
private automobile,
9%
by public transit
and the remainder by
foot and bicycle.

Greater Vancouver depends on its transportation system for its
existence. The system permits people to reach work, school, shopping, recreational, cultural and sports events, and to visit friends
and family. It allows employers to access a supply of labour, and
goods to be sent and received in the course of domestic and international trade.

Goals for the transport system

The primary economic goal of the transport system is to move
people and goods effectively, efficiently, safely and reliably. It must
adapt and expand to serve the region's changng populationwhich is expected to grow by 70% to nearly 3 million in 30 yearsand it must do so at affordable cost.
In addition, the region's citizens expect their transport system to
meet social and environmental goals, such as:
to provide transportation equitably to a diverse population
(30% of whom are either too old or too young to drive); and
to help reduce its negative impacts on the region's livability
(e.g. to limit urban sprawl and land consumption, preserve
green space, limit congestion and traffic intrusion into local
neighbourhoods, and cut air and noise pollution).

Problem of automobile
dependence

In common with many other urban regions in the developed
world, Greater Vancouver has concluded that heavy reliance on
the private automobile is unhealthy. The desire for greater choice
in mode of transport-meaning strategic expansion of public
transit, and creating wallung- and bicycling-oriented communities-is a recurring theme in public meetings and opinion
polls.
A policy of reversing the past practice of favouring the automobile has been adopted under the GVRD's "Creating Our Future"
program and therefore forms part of TRANSPORT 2021's terms of
reference.

Where Are Current Trends
Leading?

However, the region is becoming more, not less, dependent on
cars, and the system's performance is deteriorating.
The number of cars used for commuting is growing faster than
the population and the average person is travelling more; the

7
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Changes in Key
Transportation Characteristics
in the morning peak period in
Greater Vancouver
1985-1992

speed of travel is dropping and people are also travelling longer
distances.
That means that the total amount of time spent travelling has
increased substantially. The busy morning and afternoon periods
lengthen to fill more of the day.
Surveys also show that homes and jobs are dispersing into the
suburbs. This is producing a less core-focused pattern of travel,
with travel between suburbs growing faster than travel to and
from the core. Such an increasingly diffuse pattern is awkward for
conventional public transit to serve effectively; transit performs
best along high-volume corridors, where transit vehicles can be
reasonably full while offering frequent, convenient service and
connections.
Accordingly, transit usage has not kept pace with automobile
usage: public transit's percentage share of travellers has declined
since 1985, while that of car drivers has risen.

-10% 0 +10%+20%t30% +40%
Percentage Change 1985-1992

Air pollufion

How Can the Trends Be Changed?

Four Policy Levers

Computer simulations of the trend over the next 30 years point
to a further 80% growth of peak period travel (by all modes), with
the number of car trips growing by a projected 86%.Public transit
will continue to lose ground. If congestion is to be held at bay,
large scale road construction will be necessary.
The total amount of local air pollutants being emitted from vehicles is dropping and will continue to do so until about 2005 due
to better technologies and enforcement of standards. Later, even
cleaner engines and fuels will have to be employed to keep emissions down. Emissions of the greenhouse gas carbon dioxide will
rise.
Government policy makers have four major levers available to
steer the transport system towards the desired goals. They are:

1. control land use (e.g. by zoning regulations);
2. apply transport demand management (to change travellers'
behaviour);
3. adjust transport service levels (e.g. by letting congestion
worsen); and

4. supply transport capacity (e.g. by building more roads and
transit).

This report looks at each lever in turn.

7/)
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The land use pattern-especially where people live and work
-is important to transportation at two levels: regional and neighbourhood.

Regional or r’Macro’‘Level
Where people live and work within the region (i.e. urban structure on a large scale) determines much of their daily travel needs.
Whether people spread out in suburbia or live closer together in
tighter communities (measured in terms of number of people per
hectare-or population density) is one aspect of this.
Different transport systems are suited to different population
densities: less dense cities (e.g. in the south and western U.S.) tend
to be automobile-oriented; denser cities (e.g. in Europe and Asia)
lean towards much more transit.
At time of writing this Report, the GVRD’s proposed Livable
Region Strategy is under consideration by local governments. It
would have local governments control land use to:
re-allocate the region’s growth (i.e. an extra 1.2 million
people and 0.6 million jobs over 30 years) among the municipalities to form a more compact, less sprawling region than
would occur if the system were left to follow current trends;
and in particular
cluster population and jobs near regional activity centres of
various sizes, sited along transport corridors (helping to
make them less automobile-dependent and more effectively
serviced by transit); and simultaneously
create a better balance between work force and jobs in each
area, so that communities can be more complete, people can
have an opportunity to live close to work, and long-haul
commuting can be reduced.

The Livable Region
Strate pro oses that
growt rate e nearly
the same in some areas,
faster in some others,
and slower in yet
others-compared with
the growth rate that
would occur in those areas
under the “businessas
usual ” trend.

BYE:

Proposed Growth Rates
under the Livable Region Strategy

Proposed neartrend growth rate
(withinlO% of trend)

Proposed faster
growth rate
(>110% of trend rate)

Proposed slower
growth rate
(<go% of trend rate)

T/fi

Transport 2021

Executive Summary Page iv

TRANSPORT 2021 Long Range Plan for Greater Vancouver

To implement the Livable Region Strategy, it is necessary that:
local governments in the B.C.Lower Mainland-28 in total-coordinate changes to their Official Community Plans
and zoning regulations in the future; and
agencies of the Provincial Government (notably B.C. Transit
and the Ministry of Transportation and Highways) and local
governments coordinate transportation policies and investments in infrastructure so as to serve and help create the
more compact region.
The Livable Region Strategy and the TRANSPORT 2021 project
both view land use and transport planning as interactive and interdependent.

Neighbourhood or "Micro Level
'I

Changing the the look and feel of neighbourhoods and
"streetscapes"is key to giving walking and bicycling an opportunity
to take hold. Governments can create neighbourhoods where nondrivers are less disadvantaged or where a car (especially a second
family car) is actually not required by:

Neighbourhoods for nondvwS

creating small-town or village street patterns in suburban
areas-where homes surround stores and services.
Commercial buildings are closely spaced and front directly
onto streets and sidewalks, not set back for parking. Routine
neighbourhood trips are by foot. Priority for vehicles is
downgraded.
intensifying residential areas by lowering minimum lot
sizes for detached housing, allowing building right up to lot
line and relaxing single-purpose zoning.
calming traffic by modifymg the street and its regulations to
slow down traffic and create better pedestrian environments
and more livable neighbourhoods.

Bicycling promotion

66

A major obstacle to more cycling is that existing roads and
bridges do not accommodate cyclists very well. Also, many destinations have no secure bicycle storage, with no change rooms,
showers or lockers.

If cyclists were better accommodated, transit could also benefit:
more people from further away could access transit by bike than b y
foot alone, giving transit stops a greater "catchment" area.
Those modern western cities which have successfully adapted
their road systems to accommodate cycling have shown that bicycle
travel can become an important component of the transportation
system and may reduce the number of motor vehicles on the
roads.

r
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2. Apply Transportation

Demand Management

Transportation demand management is the second lever available to policy makers. It comprises a variety of techniques to change
the behaviour of travellers in order to make better use of the existing transport system. It encourages off-peak travel and discourages
single-occupant vehicles, incorporating measures such as tolls, gas
taxes and parking management.

Though not the complete solution, it can postpone capital investment and reshape travel demand to boost transit and carpool
use.
Research shows that people respond more to penalties than incentives. TRANSPORT 2021 is proposing a package of mutually
supportive measures which would:

Incmt ives
or "Carrots

1. promote telecommuting;

"

2. encourage medium-sized and large employers to help cut
vehicle trips to their worksites;
3. install high-occupancy vehicle lanes;

Disincentives
or "Sticks "

4. give buses traffic priority on the street;
5. increase and broaden parking charges (e.g. 50% increase of
average all-day parking charges in the downtown core, and
increases in all-day parking at other major town centres to
equal 3/4 of today's downtown levels);
6. raise fuel prices, through higher fuel taxes (e.g. a 50% increase

in the real price of gasoline); plus
7. introduce bridge tolls (e.g. $2 peak hour toll on all bridges
leading into Burrard Peninsula) as a first step to a more general road pricing scheme.

Estimated impact

Such a package could decrease rush hour vehicle trips by 10%
and increase transit ridership some 25% compared with current
trends for the year 2021, other things being equal. A more aggressive package (e.g. higher tolls) might achieve an even greater impact. The actual effect of transportation demand management will
depend much on how well it is introduced, publicized and coordinated.

Link to user pay

In Greater Vancouver, as in most cities, passenger transportation is provided to users at less than cost: for instance the private
automobile and public transit are both subsidized-directly
through the public purse and also indirectly through the hidden
costs they impose on the environment and non-users.

Transport is underpriced

One estimate is that travellers on all transport modes combined
pay only 2/3 to 3/4 of the full economic costs. An essential element
of transportation demand management is to get travellers to pay
their way and in particular to inform them-as near as possible to
the actual time and place of their trip- of the true cost of that trip.

7/n
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In the long run the prices paid by users should correspond to
their actual costs, otherwise over-use results. The goal of economic
efficiency therefore supports a policy of generally increasing the
price of all transport modes.

Link to financing

3.

Adjust Transport Service
Level

Problem of insufficient
con estion to make carpoo lanes work

H

By 2021, transportation demand management and toll-financing
will probably be commonplace in the developed world; it will be
seen as necessary to combat urban traffic congestion and pollution
and to support transport investment. Electronic technology is now
available for streamlined collection of tolls.
Service level means speed, convenience, frequency of service,
comfort and other qualities of a journey, other than price.
Selectively accepting congestion to change travel patterns is another policy lever.
Currently, on most transportation routes in the region, the level
of service to mixed traffic is too high to make separate carpool lanes
attractive through time savings. This suggests that for carpool
lanes to tie utilized, congestion would have to be allowed to
accumulate in the mixed traffic lanes alongside. To attract people
to use carpool lanes, there must be a tangible benefit to them (most
likely in terms of travel time saved).
Congestion is usually considered an evil; however, allowing
congestion to deteriorate for the single-occupant vehicles is a practical method of promoting transit and carpools. More congestion
for single-occupant vehicles would magnify the impact of transportation demand management.

Caution: cost of congestion

There is a delicate balance between the cost of congestion and its
merits as a lever to encourage transit and carpool use.
Since urban goods transport has no practical alternative to
trucks, a policy of selectively increasing congestion should also protect trucks from being caught in queues, e.g. by separating truck
flows from mixed traffic-although practical opportunities for doing so may be limited.

4

Supply Transport Capacity
Historical Spending

In the 10 years ending 1992,
local and provincial governments
together spent a total of
$3.3 billion
(in $1992)
on transportation capital works in
the B.C. Lower Mainland.

The fourth and final policy lever is to build more transport capacity. Clearly, availability of funds is a key constraint. Given the
declared goals and objectives for the transportation system,
TRANSPORT 2021 has taken the following approach:
support the GVRD's Livable Region Strategy by increasing
relative accessibility in areas where the land use plan calls for
greater densities, and reducing it elsewhere;
estimate the demands for transportation capacity which remain after the application of the first three policy levers;
restrain the single-occupant vehicle by supplying more physical capacity for this mode very selectively; and

r
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emphasize transit and high-occupancy vehicles.

Livable Region Strategy Concept

-

Existing SkyTrairdSeaBus

Metropolitan Core
Regional Town Centres

IIIIIII

Proposed:
Intermediate Capacity Transit System
(SkyTrairdLight RaillBusway)
Bus Lane/Priority

0.00

High Occupancy Vehicle Facility

Municipal Town Centres

0

Valley Town Centres
Green Zone areas

Regional Roads Connections and
Goods Movement
New or Upgraded Inter-Regional
Highway Connection
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Transit service in dense
urban areas

The relatively high target population densities within the
Burrard Peninsula, the North East Sector (Coquitlam, Port
Coquitlam and Port Moody) and North Surrey create an opportunity for transit. The concept for the year 2021, therefore, is a transit
system which has better coverage over these areas, permitting
travellers to connect between several origins and destinations
without having to travel via the downtown hub. Accordingly, the
concept for the year 2021 shows an intensive pattern of transit services in these areas.

High-occupancy Vehicles

The approach points to a network of High-occupancy Vehicle
(HOV) lanes, offering travel time advantages for HOVs, together
with queue-jumping facilities to give priority at bridge heads. Each
specific application of HOV facilities will require a further, complete assessment in order to determine its practicality.

Bridges and tunnels

The choke points of the bridges and tunnels across the Fraser
River and across Burrard Inlet would be used to "draw the line"
and limit access by the single-occupant vehicle.

The long-haul vs. commuter traffic conflict

Deterring solo-commutingfvom valley towns
What Will The Plan Achieve?

lmpact on passenger
transport

Within areas of rapid population growth, considerable new local
road construction will be necessary to accommodate mixed traffic.
Certain roads intended as long-haul links with other parts of the
Province-such as the Trans Canada Highway between the Port
Mann Bridge and Chilliwack-are encouraging urban sprawl and
are losing their function for long-haul traffic.
The solution to this problem is to reverse past practice and limit
all single-occupant long-haul commuting from the valley towns,
e.g. through deterrent tolls or traffic lights at on-ramps.
Extensive computer modelling by the project indicates what the
recommended plan will achieve. The following figures should be
read as showing the magnitude and general direction of change,
rather than precise data.
Under the recommended plan, in the year 2021,
the total number of people travelling in the rush hour by all
modes would be 80% higher than in 1991;
the number of people driving in rush hour would grow
more slowly, being 60% higher than in 1991 but lower than
the trend for 2021 by some 13%;
the 30-year trend growth in the number of rush hour car
drivers would be reduced by one third;
the number travelling as car passengers in the rush hour
would double by 2021; the number would be 3% higher than
trend (but notable because there are 13% fewer cars for them
to ride in, compared with trend);
the number of transit riders in the rush hour would be 160%
higher than 1991 and 59% higher than trend in 2021;

7/1
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Revbses transit decline
and car occupancy decline

Executive Summary Page ix

the share of the total rush hour travel served by transit, currently 13%,would rise to 18% reversing the projected decline;
and
the plan would also reverse a projected decline in the number of people carried per car in the morning rush hour.

Reduces car dependence;
better access to rapid
transit

The region would become less dependent on the automobile.
The car would continue to be the largest single mode of transport,
but the percentage of car drivers would fall.
Access to transit service would be improved, with four times the
length of rapid transit services in place; population living within 1
km of a rapid transit line would increase from 8% to 30%.

Local air pollutants down

Emissions of local air pollutants-carbon monoxide and smogforming contaminants (oxides of nitrogen and volatile organic
compounds) of which vehicles are the primary source-are projected to decline to 1/3 of current amounts, due mainly to better
engine technology and enforcement, and partly to a reduction in
automobile dependence. This is a major contribution towards
reaching and maintaining the GVRD's Creating Our Future goal of
a 50% cut in these emissions.

Global air pollutant up

Fossil-fuelled engines emit carbon dioxide (CO2), generally accepted to cause global warming. The provincial and national target is to stabilize COz emissions from all sources (home heating,
transportation, power generation, waste incineration, etc. combined) at 1990 levels by the year 2000. Transportation is not the
primary source of COz, emitting less than a sixth of province-wide
or a quarter of Canada-wide CO2.
Vehicles in the Lower Mainland will themselves not achieve
the target for all sources combined; their CO2 emissions will likely
rise 10% in the 1990s and climb thereafter: a 15%to 20% increase by
2021 is projected under this plan, compared with 25% to 30% under
trend conditions.

Speed down, congestion
worse

However, congestion would worsen on the roads. While average speeds would decline (by 3%),the congestion seen today would
be more widespread, affecting more roads.

Impact on goods transPort

Inevitably, trucks would be caught in this congestion; the extra
congestion costs for trucks in the Lower Mainland would be $185
million per year or some $70 per capita per year-a cost which
truckers can be expected to pass on to their customers where they
can. These costs are significant, but they are not intolerable.
Only with a completely separate circulation system, which
would be difficult to justify economically, would the goods movement system be unaffected by general traffic congestion.

~~~~
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Capital cost and affordability

An important test of the transport plan is its affordability.
With budgets under pressure, governments in other provinces
of Canada and in other countries are turning to private sources of
capital, using dedicated tolls or other user charges to pay interest
and debt charges. The Government of B. C. has announced a
Transportation Financing Authority intended to operate along
these lines.
Preparing a financial plan goes beyond the terms of reference for
TRANSPORT 2021; but the plan is considered affordable.
The estimated capital cost of this plan through to the year 2021 is
$10 billion in 1992 dollars:-

Road and Transit Capital
Expenditures in Greater
Vancouver

$250

Constant $1992
per capita per year

T

Transit

El Provincial

Transit

$3.6 (36%)

Provincial Roads

$3.9 (39%)

Municipal Roads

$2.5 (25%)

Total

$10.0 (100%)

Highways
Municipal
Roads

A useful measure of the size of transport investment is the per
capita annual capital expenditure for the region, in real terms (see
chart on left), actual historical vs. this plan.
To pay for the total $10 billion in future transport investment
identified above, the plan would require about two thirds of the
historical amount- $149 per capita per year compared with $231
over the past decade-to be sustained through the period 1993-2021.
This suggests that the magnitude of investment is not unreasonable.

Actual
19831992

Transport 2021

This
Plan
19932021

Further, even if past sources of funds were not available at all, it
is projected that the capital expenditure could be financed through
new revenues generated from the transportation demand management measures-tolls, gas taxes and parking taxes.
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Using traffic volumes projected in the year 2021, but at current
dollar prices, one estimate of the cash revenue flowing to government is as follows:$1 billionlyear revenue
from demand management in 30 years

Millions of 1992 dollars
per year
Bridge Tolls

$540

Gas Taxes

$483

Parking Taxes

$65

Total I

$1.1 billion

Supposing that (a) transportation demand management revenues are phased in uniformly from zero in 1992 to $1.1 billion in
2021, and (b) capital expenditures are made in equal annual
amounts per year, to total $10 billion by the year 2021, then the accumulating debt service charges are about equal to the projected
revenues in any given year (conservatively amortized over a relatively short 30-year life and at relatively high 10% real annual interest).
This is the second test of affordability of the plan; all of the capital cost of the proposed transportation system could indeed be financed by the revenue from demand management.

Conclusion

In conclusion, the recommended long-range transport plan
broadly meets the test of its own objectives.
To obtain these results it is crucial that all policy levers operate
successfully.
Unexpected and unforeseeable developments over the next 30
years could mean that some of the underlying assumptions will
not hold true. Accordingly, the project has also considered how
best to make the plan robust and flexible.

Keeping Options Open

Default is more roads

A particular source of uncertainty is the regionk success in attaining the required targets in the management of (a) urban growth
and (b) transportation demand. The transport plan will require
amendment if its assumptions in these areas are not borne out.

In both cases, the system would tend to follow "business as
usual", i.e. towards more suburban and ex-urban development,
less transit use, more automobile dependence and the need for
more roads.

TRANSPORT 2021 Long Range Plan for Greater Vancouver

Executive Summary Page xii

First, options to use transport corridors not in the long-range
plan must be kept open. While this Report does not recommend
that facilities be built in such corridors, they may be needed in light
of the above uncertainties, either within the 30-year horizon or beyond it.
Therefore, the Steering Committee believes that agencies such
as the Ministry of Transportation and Highways should continue
to preserve options for routes and corridors, as they see fit within
the limits of their regulatory powers. This is a fully legitimate activity of agencies charged with responsibilities to provide for the
long-term needs of the region and the Province. It does not conflict
with the Committee's long-range transport plan.
Second, the plan must be a "living document", regularly updated. A stable planning cycle would:
cover all modes of transportation, goods and passengers;

Update
LONGRANGE
Transportation
Plan

integrate land use planning with transportation planning,
with the transport planning being based on local, regional,
provincial and national transport goals and objectives;

4
Every
years
I

Update
MEDIUM RANGE
Transportation
Plan

I

Every
1to 2
years

Monitor
changes
and
compare with goals I

be methodical and have continuity, being able to monitor the
transport system and maintain records of data, past strategic
thinking and decisions; and
be associated with a sustained, predictable funding basis to
support the required capital projects.

This means establishing a regional transport planning cycle and
idenbfymg a responsible body, able to recognize and respond to
structural changes and surprise events.
A steady, consistent focus, and coordinated implementation of
the policies, which are the responsibility of many groups, will be
vital if the Province and local governments are to achieve the
goals and objectives they have set out for Greater Vancouver's
transportation system.

0
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Appended: Consolidated List of Recommended Policies
The following pages present a consolidated list of all the recommended policies of TRANSPORT 2021, drawn from the Long
Range Transportation Plan.
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Consolidated List
of Recommended Policies
Most policies require joint or parallel actions by the Province and local governments
together. The term "governments" as used below means the Government of British
Columbia and local governments.

1. Land Use Policies

2. Demand Management Policies

1.1
The GVRD should pursue the completion of its
Livable Region Strategy as a reference point for all public and private sector agencies which have an influence
over urban development.

2.1
Governments should regard Transportation
Demand Management (TDM) strategies as an integral
part of transport planning in the B.C. Lower Mainland.

1.2 The Strategy should allocate growth and concentrate development in multi-use activity centres and
high-density development corridors.
1.3
The Strategy should define areas of higher density
which will be targeted for intensive transit service by
the transport plan.
1.4 The Strategy should identify towns outside the
urban area which are (a) intended to become more complete and self-sufficient and therefore (b) through transportation and other policies, to be discouraged from becoming suburban "bedroom communities" with easy
commuting into the metropolitan core.

Local friendliness to walking, cycling and transit
1.5
Near and within all activity centres, the Strategy
should propose a range of housing, within a pedestrianand bicycle- friendly urban design, both by construction
of new centres and by re-development of existing ones.
1.6
Municipalities should provide a transit-friendly
local street pattern allowing transit routes to pass within
walking range of a large proportion of dwellings, job
sites, schools, shops and other activity centres.
1.7 Municipalities should develop bylaws and guidelines to help attain long range transport goals at both regional and local levels, including retrofitting neighbourhoods which currently have street patterns which are
difficult to serve by transit.

Coordination of Official Community Plans
1.8
Governments should provide a framework
whereby municipal land use plans are effectively coordinated in a sustained fashion over several decades, using
the GVRD's Livable Region Strategy as reference point;
neighbouring regions and their member municipalities
should be included in this process.

2.2
Governments should use TDM as the primary
public policy instrument to restrain growth in travel by
the single occupant automobile.
2.3
Governments should wherever possible exempt
urban goods movement, which has no practical choice
other than truck, from the policy of auto restraint.
2.4
Neighbouring local governments which feed traffic into Greater Vancouver should be asked to respect
and support the TDM policy by encouraging transit and
carpool traffic, and discouraging single occupant commuter traffic into/out of Greater Vancouver.

Governments should generally use "carrot" measures (persuasion and incentives) to achieve objectives
before using "sticks" (penalties and disincentives); however, since "carrot" measures alone are not likely to effect significant change, "stick" measures will be
required.
2.5

Telecommuting
2.6
Governments should encourage businesses to
adopt telecommuting by devising a framework of fiscal
incentives, justified on the basis of saved or postponed
infrastructure investments that would otherwise be required.

Employer trip reduction
2.7
A regional agency, to be identified, should foster
employer trip reduction programs, which look to
medium and/or large scale employers to take action to
reduce the number of commuter vehicles serving their
worksites. The agency should provide support by
information and public awareness campaigns, a regional
ride-share match-up programme, and other advisory
services which encourage employers to participate.

2.8
Governments should leave voluntary the
employers' participation in trip reduction programs, i.e.
not require it by law, to avoid regulatory imposition on
employers and associated public sector administrative
costs (with the exception of policy 2.16, below).

HOVIBus priorities
2.9
Governments should recognize provision of
HOV lanes and bus priority measures as necessary and
mutually reinforcing with TDM, to provide more time-
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competitive alternatives over the single-occupant
vehicle.

Road pricing, tolling and gas tax
2.10 The Province should introduce road pricing measures or tolls structured to reduce congestion, provide
clearer price signals to users for the costs they incur and
impose on others, and to raise revenue for
transportation improvements.
2.11 The Province should apply road pricing/ tolls
with the long run purpose of shaping travel demand in
addition to obtaining revenues. The Province should
not remove tolls unless it is clear that the external costs
of the automobile have otherwise been accounted for
and are recognized by the user.
2.12 The Province should dedicate toll revenues to
system-wide transportation improvements, including
transit/ HOV improvements, retrofitting infrastructure
to withstand earthquakes, rehabilitation of deteriorating
facilities and construction of new facilities.
2.13 Governments should institute methods of
converting fixed costs of auto ownership/operation to
variable costs, where practical (e.g. pay-as-you-drive
insurance).
2.14 The Province should increase gas prices, though
these are a "blunt" instrument with more merit as a
revenue-generating measure than as a demand management measure.

Parking management
2.15 Governments should use parking management
as a TDM instrument. The provision of parking should
be coordinated throughout the urban area, e.g. through
a regional focal point recommended under
"coordination" below. A comprehensive parking
strategy is required covering short and long term, parkand ride, public and private, supply and price considerations.
2.16 Governments should phase out subsidized parking for commuters e.g. by means of municipal bylaws
requiring employers who wish to provide free or
subsidized parking to employees also to offer those
employees the option of the equivalent value in cash
andlor travel subsidy.

Coordination
2.17 Governments should identify a regional focal
point for coordinating TDM. This focal point, which
could be a coordinating committee of principal agencies,
should function with a mandate to monitor impacts, detect conflicts and coordinate TDM in the region among
the agencies responsible for implementing the measures.
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3. Service Level Policies
Single-occupan t vehicles
3.1
Until road pricing or an extensive tolling system
is instituted, governments may have to accept worse
congestion for single-occupant vehicles in the peak period as a necessary evil to encourage other travel options, notably transit and carpooling.

Trucks
3.2
Governments should permit truck traffic to
escape the auto congestion/auto restraint policy
wherever feasible by separating truck flows from auto
flows, consistent with cost effectiveness.
3.3
Governments should develop minimum service
level standards for major truck links to trigger action for
improvement if service drops below the accepted level.

Long-haul and infer-regional traffic
3.4
Governments should maintain a high level of
service for traffic moving between the Lower Mainland,
the U.S. and other parts of B.C. This will require a lower
level of service for long-haul commuters by car into the
urban area by restricting their access to interregional
facilities.

4. Transuort Suuulv Policies
Transit
4.1
Transit providers should add high quality, fast,
frequent services linking facilities linking regional town
centres.
4.2
Transit providers should offer a family of local
transit services, including para-transit and flexible-route
transit services, to serve demand for different time periods and different markets.
4.3
Transit providers should place priority on
improving local transit services in designated urbanized
and denser-developed areas within the compact
metropolitan area.

High-occupancy vehicle (HOV) and bus priorities
4.4
To make best use of existing investment, the governments should re-allocate existing roadway capacity to
maximize people-carrying capacity, not vehicle-carrying
capacity, and take into account the expected number of
passengers per vehicle rather than the number of seats.
4.5
In particular, where congestion is not serious and
where operationally feasible, the governments should
provide HOV capacity by removing mixed traffic or
parking lanes from the existing system; where this is
not operationally feasible, it will be necessary to
construct new HOV facilities.
4.6
The Province and municipalities should install
bus/ HOV priority measures, wherever an advantage for
transit can be demonstrated, and accept that a time
penalty to other road users may occur.
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4.7 On regional roads intended for inter-regional and
regional traffic as opposed to local traffic, the Province
should provide new capacity preferably by new HOV facilities, recognizing some mixed traffic capacity expansion may be necessary.

4.12 Governments and transit providers should facilitate the transfer of passengers between long haul transport and regional transit services to promote the movement of passengers by non-auto modes (e.g. buses to airport, ferry terminals, bus priorities internally).

4.8
The Province and municipalities should consider
opening HOV lanes to trucks and other mixed traffic in
the off peak period, provided that the performance or
safety of transit is not compromised.

4.13 The Province should designate interregional
roads which are to be protected from congestion by longhaul commuter traffic.
4.14 The Province should make the necessary legislative changes to permit transportation corridors to be reserved, especially for the purposes of inter-regional
travel.

Single-occupant vehicle restraint
4.9
Governments should follow a singleioccupant
vehicle restraint strategy, consistent with the regional
objective of reversing the past priorities among the
transport modes, increasing the choice of modes
available, complementing the TDM policy and allowing
investment in transit to be maximized.

5. Policies for Keeping; Options Open
5.1
All parties should regard the preservation of
future potential corridors, even though such corridors
are not recommended for functioning transport facilities under this long range plan, as a fully legitimate
activity of responsible agencies in order to keep options
open and deal with the uncertainties of the future.

4.10 In particular, on regional facilities within the
urban area, the Province and municipalities should not
increase mixed traffic peak hour capacity, except for the
limited increase resulting from displacement of HOVs
into new exclusive HOV lanes.

5.2 The agencies responsible for transport facilities
should continue with those activities required to define,
assess and protect long range options in support of
continuous planning.

Inter-regional road traffic and goods movement
411 The Province and municipalities in both the
GVRD and neighbouring regions should do everything
within their power to limit the use of interregional,
long haul roads for commuting, which may involve restriction at the point of access from valley towns onto
the long-haul facilities.

5.3
The Province and local governments should
establish a stable planning cycle covering all modes of
transportation, passenger and goods movement, which
fully recognizes the interaction between land use and
transportation.

* * *
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Preface

TRANSPORT 2021 and its
Objectives

This Report is part of the output of TRANSPORT 2021, a joint,
two-year project funded equally by the Province of British
Columbia and the Greater Vancouver Regional District (GVRD).
The objective of the TRANSPORT 2021 project is:
"based on
the GVRD's Creating Our Future action plan,
its Regional Strategic Plan and
the mission statements of the Ministry of Transportation and
Highways and B.C. Transit,
to recommend,
by the end of 1993,
a long-range transportation plan for Greater Vancouver,
with associated policies, demand management measures
and priorities for transportation investment."
The project is guided by a Steering Committee of senior staff officials from provincial and local governments, with observers
from the federal government and neighbouring regions.

Related Strategic Plans

The GVRD's Regional Strategic Plan for'managing growth is
incorporating the TRANSPORT 2021 Long-range Plan as its transportation component. The two plans are concurrent and interactive; in particular they consider the interaction of land-use patterns and transportation services. The two projects also conduct a
joint public communications programme.
A province-wide transport plan is being assembled by the
Government of B.C.; the TRANSPORT 2021 long-range plan contributes to its B.C. Lower Mainland portion.

Also concurrent is the GVRD's Air Quality Management Plan,
which shares analysis and findings with TRANSPORT 2021.
About This Report

This Report presents all the elements of a 30-year transportation plan for Greater Vancouver. It contains the principal findings and long-range recommendations of its authors, the
TRANSPORT 2021 Steering Committee.
Addressed to the GVRD and the Province of B. C. as the project's joint sponsors, this Report is also a public document in-

7/1

Transport 2021

TRANSPORT 2021 Long Range Plan for Greater Vancouver

Page 2

tended for all groups interested in the future of the transportation
in the B.C. Lower Mainland.

Contents

First, the Report provides a snapshot of the region's transportation system as it exists today. It explains & action is necessary. It
finds that the system is following undesirable trends-i.e. increasing dependence on the automobile coupled with sprawling urban
growth- which lead away from the region's declared values and
aspirations. Next, the Report outlines in detail how an alternative
future can be achieved. It presents methods for governments to
swing the current trends around to a more desirable direction. It
recommends a strategy, in the form of transportation policies and
capital improvements (such as transitways, high-occupancy vehicle lanes and new road links) expected to be needed within 30
years.
The Report then describes what would be the result of such a
strategy over the next 30 years-i.e. as measured by transport service, cost and livability parameters, and demonstrates that the
plan is a preferable direction. The analysis is based on the project's
research program guided by regional and provincial goals. The
result is presented both as a transportation vision and as a target
for the year 2021.
Note that the Report does not identify when actions should be
taken. This report describes an "end state" and makes no comment on priority or timing. Investment priorities and phasing
recommendations are presented in the project's medium-range
plan. [1811
Nor does the Report detail changes in the institutional framework which would be required to make the plan function effectively-though it does indicate areas where improved coordination will be essential; it concludes by identifymg who will have to
act; it lists the commitments required from partner agencies in
order to bring the Long-range Plan to reality.
Finally, the Report does not present a financial plan, although
it does estimate capital costs and indicates the affordability of its
recommended future transport system.

Public communications

7
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Public communications activities undertaken in the course of
the project are described in Appendix 1. Appendix 2 contains a list
of publications, including a series of technical papers and research
documents.

ISquare brackets [ ] contain the number of a TRANSPORT 2021 Working Paper which
contains more details. Working Papers are listed at the end of Appendix 2.

TRANSPORT 2021 Long Ranxe Plan for Greater Vancouver
Steering Committee Members

Steering Committee Observers

Project Team

Paxe 3

B. E. (Ben) Marr, GVRD Regional Manager and
Chair, TRANSPORT 2021 Steering Committee
J. D. (Doug) Allan, Municipal Manager,
District of West Vancouver
R. W. (Bob) Collier, Municipal Administrator,
Corporation of Delta
N. A. (Norm)Cook, Municipal Manager, District of Coquitlam
J. C. (John) Dyble, Regional Director, Ministry of Regional
Economic Development, Small Business & Trade
B. R. (Bruce) McKeown, Assistant Deputy Minister, MoTH2
L. R. (Len) Roueche, Manager, Planning and Research,
B.C. Ferry Corporation
G. (Glen) Leicester, Acting Vice-President, Marketing and Transit
Planning, B.C. Transit
D. H. (David) Rudberg, City Engineer, City of Vancouver
P. W. (Peter) Cave, Director, Planning,
Regional District of Fraser-Cheam
P. J. (John) Gairns, Administrator,
Dewdney Alouette Regional District
E. (Erik) Karlsen, Director, Planning Branch,
Ministry of Municipal Affairs, Recreation and Housing
G. H. (Gerry) Kingston, Secretary-Treasurer,
Central Fraser Valley Regional District
P. R. (Paul) Moritz, Manager, Long-range Planning,
District of Matsqui (Alternate to Mr. Kingston)
B. A. (Boris) Pavlov, Regional Director, Policy and Coordination,
Transport Canada
M. L. (Martin) Crilly, TRANSPORT 2021 Project Director
P. C. (Paul) Lee, GVRD Strategic Planning and
TRANSPORT 2021 Technical Director
J. (Jim) Chim, GVRD Strategic Planning
S. (Stephen) Gardner, BC Transit Transportation Engineering
R. M. (Rob) Hodgins, City of Vancouver Engineering
G. L. (Lynn) Kimmins, TRANSPORT 2021 Administrative
Assistant
K. W. (Karoly) Krajczar, GVRD Strategic Planning
R. A. (Ross) Long, IBI Group and
TRANSPORT 2021 Team Member
D. G. (David) Marr, MoTH South Coast Region
S. M. (Susan) O'Connor, MoTH Headquarters
C. G. (Chris) Voigt, GVRD Air Quality and Source Control

2B.C. Ministry of Transportation and Highways

Transport 2021

TRANSPORT 2022 Long Range Plan for Greater Vancouver

Page 4

The Steering Committee acknowledges and thanks the following people
for their support and advice to the project and its activities.
Academic Advisor
GVRD Management and Staff

TRANSPORT 2021 Engineering
Liaison Committee

Transport 2021

R. G. (Ron) Rice, School of Urban Planning, University of McGill
K. D. (Ken) Cameron, GVRD Strategic Planning
H. (Hugh) Kellas, GVRD Strategic Planning
D. (Delia) Laglagaron , GVRD Strategic Planning
D. E. (David) Baxter, Consultant to GVRD Strategic Plannjng
J. M. (Judy) Kirk, GVRD Communications and Education
D. B. (David) Cadman, GVRD Communications and Education
M. W.(Marilyn) Assaf, GVRD Communications and Education
J. B. (Barrie) Mills, GVRD Air Quality and Source Control
M. (Morris) Mennell, GVRD Air Quality and Source Control
D. R. (Derek) Parkes, MOTH South Coast Region and
Chair, TRANSPORT 2021 Engineering Liaison Committee
I. (Ian) Adam, City of Vancouver
N. (Neil) Atchison, City of Surrey
C. (Carl) Berg, District of Mission
D. (Don) Bridgman, City of North Vancouver
G. (Gordon) Chan, BC Transit
J. (Joseph) Dioszeghy, Corporation of Delta
R. (Renate) Ehm, City of New Westminster
T. (Tom) Gardner, District of Maple Ridge
R. (Bob) Glover, City of Burnaby
G. (Gavin) Joyce, District of North Vancouver
M. (Mike) Lai, City of Surrey
P. (Peeter) Liivamaagi, City of Burnaby
G. (Gordon) Lovegrove, Township of Langley
K. (Ken) Low, City of White Rock
J. (Jim) Lowrie, District of Pitt Meadows
G. (Gordon) MacKay, District of West Vancouver
H. (Herb) Mueckel, Village of Anmore
T. (Tim) Murphy, City of Coquitlam
N. (Neil) Nyberg, City of Coquitlam
R. (Richard) Page, Village of Belcarra
J. (John) Paul, City of Port Moody
H. (Henry) Pelzer, City of Richmond
M. (Matt) Pongracz, City of Langley
C. (Clive) Rock, City of Richmond
I. (Igor) Zahynacz, City of Port Coquitlam

TRANSPORT 2021 Long Range Plan for Greater Vancouver

Page 5

A. Where Are Current
Trends Leading?

Today's System
A Day's Travel

Currently, on a typical day
the people of Greater Vancouver
journey
3 1/2 million times (or 83%)
by PRIVATE CAR ,
1 / 3 million times (or 9%)
by PUBLIC TRANSIT

and nearly
1 / 3 million times (or 8%)
by FOOT or BICYCLE.
Travel is uneven throughout the
day, with the
morning peak period
(6 to 9 a.m.)
and the
afternoon peak eriod
(3 to 6 p.my

together accounting for
over 40%
of all vehicle trips.

Today 1.6 million people and 1 million motor vehicles-cars,
buses, trucks, trains and vessels-circulate over Greater
Vancouver's 10,000 km network of roads, trackage, and ferry
lanes.
The system permits people to reach work, school, shopping,
recreational, cultural and sports events, and to visit friends and
family; employers to access a supply of labour; and goods to be sent
and received in the course of domestic and international trade.
A transport system is basic to any urban area. Along with the
telephone system and other means of communication, it makes
possible constant exchanges of goods, services, and information
among people-planned and unplanned-which are the essence
of a city. The benefit and very purpose of a transport system is to
make such exchanges possible.

The benefit is very large and hard to measure. However, it
comes at a cost, at least part of which can be measured.
For instance, in the B.C. Lower Mainland, the current cost to
vehicle owners of owning and operating the 1 million vehicles is
about $4.3 billion per year.
The additional cost of providing "free"parking for them at residences, work places and other locations is about $600 million per
year; roads cost some $600 million annually to build and maintain; and the "external" costs of accidents, air and other pollution
have been estimated at a further $2 billion per year. This excludes
the value of land occupied by the roads and other rights-of-way
and the value of the personal time that people spend in travelling
about.
One estimate [llI3 places the full annual cost of transporting
people within the B.C. Lower Mainland at nearly $14 billion (of
which $5 billion is the value of personal time), a figure which includes tangible and intangible costs borne by users and non-users.

3Square brackets [ ] contain the number of a TRANSPORT 2021 Working Paper which
contains more details. Working Papers are listed at the end of Appendix 2.
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Most of this is accounted for by the car and other private motorized transport. Public transit accounts for about $1 billion of
the total annual economic costs. Non-motorized transport (by cyclists, pedestrians and telecommuters) represents a tiny proportion
of the total.
In addition, the cost of moving goods within the region-primarily by truck-is about $2 billion annually. [7]
Trade Gateway Function

The region is B.C.'s main provincial distribution centre and is
home to Canada's primary airports and seaports for Pacific Rim
trade. Other regions in the Province and other areas of Canada depend on parts of Greater Vancouver's transportation system for
their livelihood. Effectively, the region sells transport as a service
to customers outside its boundaries.
This gateway function directly employs 30,000 people; when indirect and induced employment are added in, it generates some
60,000 to 90,000 jobs in the region, or roughly 8% to 12%of total regional employment. [8]
The region's role as a gateway therefore represents both an
obligation and an opportunity for its economy.

Expectations and Goals for the
Transport System

As one of the vital organs of the region, the transport system is
expected to help achieve the region's values and aspirations. [lI4

For instance, it is expected to provide the required mobility and
accessibility for the economy, while simultaneously reducing its
negative impacts on livability and the environment. It is asked
to:
support the regional economy by providing a wide range of
effective, efficient, safe and reliable transportation services
for goods and people; and, in particular,
serve a rapidly growing and diverse population which is
spreading south and east up the Fraser Valley away from the
metropolitan core; and
limit disruption of neighbourhoods caused by through-traffic; minimize intrusion of new roads into agricultural land
and other green spaces; and cut down polluting emissions
into the atmosphere.

Further goals and objectives for the transport system are to:
help contain urban sprawl, shape urban structure and conserve the land resource;

T
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4The TRANSPORT 2021 Working Paper titled "Goals, Objectives and Criteria for
Developing a Long Range Transportation Plan for Greater Vancouver" contains a
comprehensive statement of these objectives, based on the GVRD's Creating Our Future
statements and the mission statements of the Ministry of Transportation and Highways
and BC Transit.
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offer equitable service to all citizens in all geographic areas;
and
generate public-sector revenues, reduce subsidies, live
within tight public-sector financial constraints, and ensure
that limited capital resources are deployed most effectively.

The above goals and objectives represent what is at stake-why
transport policy makers pay attention to the transport system.
This Report recommends how it could be changed to achieve the
goals.
"Business As Usual''
Consequences
The "Do Nothing" Option
Projected Trend Population
Growth
1991-2021

But first, to place the current system in context, it is useful to
explore:
what will happen if no changes are made, i.e. under current
trends, policies, habits and practices;
and, in particular,
whether the goals and objectives can be achieved without a
change in direction.

Population growth: basic force
One of the most basic forces propelling change in the B.C.
Lower Mainland is growth of population.
According to census data, in the 20 years between 1971 and 1991:
the region's total population grew by nearly 50%, with
slower growth in the City of Vancouver than in other parts
of the region and

I

outer
inner
municipalities
municipalities
90%

families shrank in size: the average number of people per
household dropped by nearly 20%. That means that the
number homes was growing faster than the number of people.

South-eastward sprawl
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In more recent times, heavy growth has been seen in outer
suburbs such as the North East Sector5, Surrey, Delta,,White Rock,
Langley, and Fraser North6. In the 5 years through 1991, their
population grew at 2 to 4 times the rate of the inner areas such as
Vancouver City, the North Shore, Burnaby and New
~estminster.7

I

51n this Report, the term "North East Sector" means the municipalities of Coquitlam, Port
Coquitlam, Port Moody and the Villages of Anmore and Belcarra.
6"Fraser North" means that part of the B.C. Lower Mainland to the east of the Pitt River
and north of the Fraser-including Pitt Meadows, Maple Ridge and Mission.

71992 Greater Vancouver Travel Survey.
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In the 30 years ending in the year 2021, the population of the
B.C. Lower Mainland is expected to grow by a further 70% to reach
nearly 3 million. Unless current travel habits change, the number
of road vehicles will double to 2 million.

If trends continue, by 2021 the outer municipalities will see
population growth of over 90%, the more mature inner municipalities of 40% and the more densely-settled City of Vancouver by
25%-i.e. a major decentralization of homes.8

Trends in employment

In the 20 years between 1971 and 1991:
the number of people available for paid work (i.e. the labour
force) grew by 72%-faster than the population in the same
period, due in part to the greater participation of women.
the number of actual jobs (i.e. employment) grew even
faster, by 84%. That means that the demands on the transportation system-from people travelling to work-also increased faster than the population.

Suburbanization of jobs
More recently, the wave of employment growth is also spreading south and east, but it is behind the wave of population
growth. In the five years through 1991:
the fastest job growth was recorded in Richmond, the North
East Sector, Surrey, Delta and White Rock and Burnaby, all
of which saw 30% to 50% increases; while
Vancouver City, the North Shore and Fraser North saw almost no increase in jobs.

Common to other metropolitan areas
Greater Vancouver is not alone in experiencing suburban
growth; the pattern is well established in many similar-sized and
larger metropolitan regions in North America, being typically
more advanced than in Greater Vancouver.
In some regions with lower regional growth pressures (e.g.
Montreal), the urban core and inner suburbs are actually de-populating in absolute terms even as the suburbs grow; this is partly
caused by the shrinking size of families, which therefore occupy a
larger number of homes.

Employment projection

77p

Under current trends, the number of jobs in the Lower
Mainland is expected to rise nearly 90% from 0.77 million in 1991
to 1.45 million in 2021.8

8GVRD Strategic Planning Department. Population, Household, Labour Force and
Employment Projections for the Metropolitan Vancouver Region: 1991 to 2021.
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Service sector jobs are expected to grow fastest; for instance, finance, insurance and real estate and commercial services are forecast to increase by 100%to 120%;primary industry and manufacturing jobs are projected to grow more slowly, in the 30% to 60%
range over the 30-year period.

Recent travel patterns

Changes in Key
Transportation Characteristics
in the morning peak period in
Greater Vancouver
1985-1992

-30% -20% -10% 0 t10% t20%t30% t40%

The GVRD conducted surveys on travel in the region in 1985
and 1992. There were notable changes in the critical morning
peak period (6 a.m. to 9 a.m.), partly the result of the demographic
trends described above.
In the period 1985 to 1992:
travel grew faster than population: although population
grew by 21%, the number of trips made in the peak period
grew by 37%;
transit lost ground transit's region-wide share of the travel
declined by 1.3 percentage points (from 11.2% to 9.9% of the
total number of peak period trips); for the portion of travel
ending in downtown Vancouver, where transit is traditionally strongest, transit's share dropped proportionately more,
by 2.2 percentage points (from 35.3% to 31.2%);
automobile dependence increased: the share of all trips represented by automobile drivers increased by 2.3 percentage
points (from 54.3% to 56.6%), while the share of trips represented by automobile passengers fell by 0.2 points (to 16.7%).
That means that the average number of people in a car went
down. The number of automobiles registered with the
Insurance Corporation of B.C. for commuting to work grew
by 3 2 % - o r one-and-a-half times the rate of growth of the
population;
suburb-to-suburb travel dominated further: trips with suburban destinations gained 4 percentage points to 64.4% of
total trips in the region; trips with suburban origins to the
City of Vancouver declined by 2.9 points, to 12.0% of the total trips in the region; and

-30% -20% -1 0% 0 t 10% t20%t30% t40%
Relative Percentage Difference

1. Change in the share of total trips which begin in one suburb and end in another.
2. Change in share of total trips which end in
Vancouver City.
3. Change in the share of total trips which are
undertaken by car drivers.
4. Change in the share of total trips which are
undertaken by transit passengers.
Source: 1992 Greater Vancouver Travel SuretyComparisons of Travel Demand CharcteriStics, 19851992.

people travelled further and slower: the average trip distance to work increased 12% to 14.0 h;the average trip
speed declined by 7% to 34.7 kph; and the average trip time
increased by 20% to 24 minutes.

Outlookfor travel patterns
Based on survey results, the long-range pattern of suburbanization of homes continues to alter travel into a less-focussed travel pattern, which is more difficult to serve with
conventional core-oriented transit services. Despite major
transportation infrastructure investments in the 1985-1991
period, transit usage has not kept pace with automobile
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usage. The region remains automobile-dependent, and that
dependency is growing.
In 30 years, trends point to many more unfocussed suburbto-suburb trips which are difficult to serve well with conventional public transit.
Computer simulations of travel patterns reveal that current
demographic trends, land development and transportation
policies will further erode transit's market share, for a drop
of several more percentage points over the next 30 years,
with a corresponding increase in the share of the automobile.

7
Feedback over time

Context
for Transport System

e.g. Urban Form
Instutional Framework
Socio-Economic
Characteristics
v

Transport System
Travel Demand
Transport Infrastructure

To keep congestion at bay under trend conditions, a large
road building programme will be required. One measure of
the increase is the number of traffic lanes required on
bridges and tunnels to cross the region's major water bodies.
Computer simulations indicate this number would increase
from the current 47 road lanes of capacity to a total of 85
lanes by 2021. [13]

In reality, such trends are unlikely to continue unchecked. The
people and the institutions of the region will adapt and intervene
to cause changes in direction to occur.
This self-correcting process is illustrated on the left. The physical, social, environmental and economic context within which the
transportation system operates is itself changed over time by the
external impacts of transportation.
This Long-range Plan is itself part of the feedback loop, identifying the conflicts with society's goals and proposing changes to the
system and the context in which it operates.

Conflict with Goals
of Transport System
e.g. Land Use Impact
Air quality
Energy Consumption

Air quality trends

The goals of the region expressed in the GVRD's "Creating Our
Future'' programme call for more reliance on walking, cycling and
transit, and place the automobile lowest in p r i ~ r i t y . ~
The loss of transit share, increase in auto dependence and implications for major road building is contrary to those goals. The
current trends were discussed and rejected at a public conference
held in May 1992.
Air pollution is one of the external impacts which
TRANSPORT 2021 is specifically asked to address in its terms of
reference.
The GVRD "Creating Our Future" goals call for a reduction of
50% in the emitted tonnage of five named atmospheric pollutants

71
,

9GVRD. Creating Our Future, 1993 (adopted by the GVRD Board of Directors on 26th
February, 1993)
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by the year 2000 (compared with a base year of 1985). Based on
emissions calculation undertaken for TRANSPORT 2021, this goal
is within sight.
Motor vehicles currently account for 2/3 of total emissions of
five major local air pollutants (oxides of nitrogen, oxides of sulphur, volatile organic compounds, carbon monoxide and particulate matter). Two of these-oxides of nitrogen and volatile organic compounds-are precursors to the formation of smog.
Motor vehicle emissions of particulate matter and carbon monoxide are also of concern to the region's air quality.
Despite traffic growth, the offsetting effects of less-polluting and
more fuel-efficient new vehicles will cause a net decline in emissions; in particular, the AirCare emission inspection and maintenance program and cleaner fuels will cause total emissions to decline, even under trend conditions-i.e. without the
TRANSPORT 2021 recommendations being implemented (which,
as shown later in this Report, would reduce them further).
Technical breakthroughs (e.g. replacing gasoline engines with
electric batteries or fuel cells) will help further. [17]
Accordingly, the total tonnage of the five major local air pollutants (mostly carbon monoxide, but including the smog-forming
compounds) from vehicles in 2021 will be lower than they are today. lo
In addition, vehicles contribute a share of global air pollutants
known as "greenhouse'' gases, such as carbon dioxide (of which
motor vehicles contribute a quarter of the total emitted, Canadawide) and chlorinated fluorocarbons. Carbon dioxide emissions
from vehicles will parallel total consumption of carbon-based
("fossil")fuels such as gasoline, diesel fuel, natural gas, propane
and others, and is expected to see a net increase.

In summary

Overall, the region is on a development path that carries it
away from, rather than towards, its own declared goals.
The trends are already established and have considerable momentum. They have been assisted by the existing transportation
system, which has increased the accessibility among the various
parts of the region over the past 30 years.
Changing direction will require significant changes in real estate development and investment patterns, in the behaviour of
people and households, and in the priorities for public infrastructure.

IOEstimates provided by GVRD Air Quality and Source Control Department based on
traffic projections provided by TRANSPORT 2021.
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B. How Can the Trends Be
Changed?

The Transport Policy Levers

Four transport policy levers are available to steer the transport
system away from current trends onto a more desirable path.
They are:
1. Control Land-use through planning and zoning regulations, which shape a compact urban form, resist urban
sprawl, and foster pedestrian- and transit-friendly neighbourhood design.

2. Apply Transport Demand Management, which comprises a
variety of new techniques to make better use of the existing
transport system, encourages off-peak travel and discourages
single-occupant vehicles, and incorporates measures such as
tolls, gas taxes and parking management.
3. Adjust Transport Service Level, allowing more congestion
for single-occupant automobiles, but making improvements
in the speed and convenience of public transport and shared
private transport such as car- and van-pools.

4. Supply Transport Capacity, by investing capital with a bias
towards public transport and shared private transport, both
in construction and in continuing operation, and by locating
it to improve selectively the accessibility of growth centres.
The task of producing a long-range plan amounts to finding the
optimal setting of these four policy levers in order to meet best the
goals and objectives of the transport system.
There are trade-offs possible among these levers. For instance,
if more money is spent on transportation capacity (lever 4), congestion could be reduced and service levels improved (lever 3).
Or, if strong intervention to reshape travel behaviour is used (e.g.
in lever 2 by road tolls), then investment in new capacity (lever 4)
could be postponed or reduced.

TTfi
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This section describes the results of the TRANSPORT 2021 research program to determine how the levers should be used to effect a desirable shift away from adverse trends. The project has
established that all the levers must be used in a coordinated way
to be successful [14]. This Report deals with the four levers in turn.
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1. Control Land-use

control

Land-use Defined

"Land-use" means "how the land is used" and in particular
what human activities, if any, are conducted in what location.
A "land-use plan'' states what land is planned to be left undeveloped (e.g. in a "green zone") and what is planned to be developed or re-developed.

Knowledge of the geographical settlement pattern of people
and economic activity is crucial to transport planning. It is one of
the most important drivers of the demand for travel-how much
travel is desired between any two points.
In turn, transportation investment is believed to influence
land-use, by directing growth to areas which become more accessible via the new transport links. Transport shapes land-use by selectively providing access-good access to some areas but not to
others.

t

I

I

Relationshi Between Urban
Density an Mode of Transport

1

Transportation is properly only one consideration in the development of the desired urban form. The land-use pattern is
fundamental to achieving a wide range of regional objectives
other than transport. These include preservation of open space
and the land's physical characteristics such as slope and soil stability.
A city's reliance on different modes of transport is related to its
population density. Less dense, sprawling cities (e.g. in the south
and western US.)are more on automobile-oriented, while compact cities (e.g. in Asia and Europe) are more transit-oriented.

Compared with other areas in the world, Greater Vancouver is
not very densely populated. Today, the region has an average of 5
people per hectare. However, particular areas within the region
have higher density; for example, the City of Vancouver at 35 people per hectare is as dense as some European cities.
Given its low density, Greater Vancouver has relatively high
transit usage, especially when compared with US.cities.
However, the chart below strongly suggests that greater transit
usage (i.e. moving up the chart)-which is one of the region's objectives-requires greater density (i.e. moving to the right).

T
m
r

Transport 2021

TRANSPORT 2021 Long Range Plan for Greater Vancouver

Page 14
Considering its density,
Greater Vancouver has high
levels of transit usage.

Transit Usage and Urban Density
for selected cities in developed countries
70%

50%
Transit
Usage 40%
(public
transit's 30%
share of
trips)

20%

Source: Adapted from "Greenhouse, Oil and
Cities", Peter Newman, "Futures",May 1991,
supplemented with data from TRANSPORT 2021
and the Greater Vancouver Livable Region
Strategy, 1993.
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Livable Region Strategy for
Growth Management

During 1992 and 1993, the GVRD developed a land-use strategy to ht
growth in Greater Vancouver. During the evolution of the
strategy, the question of density came to the fore.

"Manhattan "Bi-Polar
"Beads on String", and
other options for urban
structure.
'I,

'I,

Initially, some seven options for urban structure were reviewed, each with very different transportation implications. For
instance, the "Manhattan" option featured a single, very powerful
centre in downtown Vancouver requiring much core-focussed
travel. Another called for a "bi-polar" region, with a strong
Vancouver and Surrey. A third featured a series of more equal
centres, "beads on a string" stretching along a southeasterly transportation corridor. Another saw self-sufficient or complete communities with relatively little interchange among them.
The list was pared to three options which were analyzed more
deeply: Current Trends and Development Policies; Fraser North
Corridor; and Compact Metropolitan Areall. These were discussed at a public conference held in Richmond, B.C., in
November, 1992. While opinions were diverse, the Compact
Metropolitan Area received the greatest support. Current Trends
was least favoured.

Proposed more compact region

Following a series of refinements, cross-checks, and further
consultations, a proposal for a more compact region emerged.

llGVRD Strategic Planning Department. Vancouver Metropolitan Region: Options for
Growth Management, 1992.
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GVRD Livable Region Strategy Proposals, 1993
proposed population growth compared with trend

trend projected under
1961 1991 2021

Population
('000)

/ / /
Burnaby
Delta
New
Westminster

Valley
Surre ,

H
Valley

Data source: GVRD Livable Region Strategy, Iuly 1993

This structure has the following featured2:
population growth is close to the "business as usual" trend
for the North Shore and the City of Vancouver;
growth is above trend in Burnaby and New Westminster,
the North East Sector and North Delta and North Surrey;
growth is below trend in Richmond, South Delta, South
Surrey, the Langleys, the North Fraser Region, Abbotsford,
Matsqui and Chilliwack;
in sub-areas (analyzed in finer detail than shown on the
map), population and jobs are clustered in higher densities
than under the current trend. They are sited near regional
activity centres of various sizes, and sited along transport
corridors. This concentration helps to make them more effectively serviced by transit; and
the land-use plan strives for a balance between work force
and jobs in each sub-region, to give people an opportunity
to live close to work so that the need for long-haul commuting can be reduced.

12Greater Vancouver Regional District, Livable Region Strategy Proposals-A Strategy
for Growth Management and Environmental Protection, 1993.
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TRANSPORT 2021 longrange plan assumes proposed
implemented

The long-range transport plan is intended to serve and support
this compact urban structure. It assumes that the proposed
growth pattern will be achieved through the combined effect of
forces including:
physical constraints such as mountains and water-bodies;
the operation of the marketplace in the land development
business;
the availability of land for development, determined by coordinated changes to Official Community Plans and attendant zoning regulations of municipalities, with such coordination being sustained over several decades; and
coordinated transportation investments and policies, also
over a long period.

Neighbourhood Land-use
Strategy

Local urban form and street design are keys to encouraging
pedestrian and bicycle modes of travel and giving them an opportunity to take hold. [15]
Greater Vancouverk best example of pedestrian-friendly design
is the downtown peninsula, where 60% of the people who live
and work there actually walk to work and school. In contrast, in a
typical suburban municipality, fewer than 15% walk.
Making neighbourhoods more friendly requires new approaches to neighbourhood planning. Three possible ideas are
"neotraditional" town planning in new areas, "intensification" of
existing urban areas and 'lcalming" of traffic. These offer practical
methods of reducing the regionk dependence on the automobile.
They would make transit, bicycle and pedestrian travel more attractive, not only for commuting but also for recreation, shopping
and other journeys.
In addition, social and aesthetic benefits can follow from these
approaches. They help to create neighbourhoods which many
consider more pleasant, healthier and more "livable", with a keen
sense of community, and where non-drivers (notably the young
and the old) and those who do not own a car are not so disadvantaged as to personal mobility. Typically in North America, about
1in 8 households do not own a car, and some 30% of the population in all countries is either too young or too old to drive.

Town planning

Neotraditional town planning aims to place small-town landscapes in new suburban areas-a return to some of the humanscale features of the pre-automobile era.
In this approach, residential areas are not widely separated
from stores and services, but surround them. There is a mixture
of housing forms with moderate but not high-density housing
clustered around a neighbourhood commercial core. Commercial

Transport 2021
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buildings are closely spaced and front directly onto streets and
sidewalks, not set back for parking.
,

The goal is to maximize travel by foot for routine neighbourhood trips, while downgrading priority for vehicles. Access to local amenities is provided by a grid of relatively narrow streets, allowing vehicle and foot traffic many route choices, and slowing
autos. Block faces are short; buffer zones between potentially
compatible land-uses and different housing densities are removed.
Examples of benefits reported for this urban form, which can
have a regional impact, are:
17-23%fewer vehicle trips generated than in current suburban developments;

lower auto use (64% of trips by auto versus 86% in typical
suburbs) and higher walking (17%vs. 8%)and transit shares
(17%vs. 3%);and
shorter trips: 12% fewer vehicle miles travelled with the
same number of trips; 40% fewer with the reduced number
of trips. [15]
There are potential obstacles to success: plans may fail if not all
elements of the comprehensive package are present; suburbanites
may not adopt the new form of community; safety implications of
narrow streets and parked cars are not clear; existing suburban residents may oppose innovative forms of development; and housing prices in such neighbourhoods may be relatively high.
Intensification

Residential intensification aims for a moderate and marginal
increase in population density of existing low-density neighbourhoods.
Approaches include: lowering minimum lot sizes for detached
housing; allowing a second dwelling to be built (e.g. in a large back
yard with access onto a back lane); allowing building right up to
lot line; relaxing the forced segregation of housing types (e.g. single family homes set apart from multiple family); allowing secondary suites in single family districts; and main street intensification.
Potential regional benefits include fewer and shorter trips, and
lower (by 50%) vehicle costs for households.
Intensification also faces obstacles: in particular, single-purpose
suburban zoning prohibits diverse housing forms, and attempts to
change it often encounter opposition from existing residents.
Both intensification and neo-traditional planning take time to
have their impact. The opportunity for immediate change is limited. The majority of housing and commercial structures in the
region in 30 years' time is already on the ground today.

TRANSPORT 2021 Long Range Plan for Greater Vancouver
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Traffic Calming

Traffic calming is a technique is to modify the street and its regulations to slow down traffic13. Automobiles are not treated as
the primary and most important user of road space in urban residential areas.
In Europe, road widths and clearances are reduced, obstacles are
sited to cut down the straight-line path, and speed limits are reduced (e.g. by 50%). On-street parking is used as a buffer between
moving cars and pedestrians.
Among reported benefits of traffic calming are a greater sense of
community among residents, lower accident rates, education of
drivers to the needs of other road users, and more business for
small-scale local retail and public services.

Walking and Bicycling

Percentage of
Total Daily Trips By Bicycle
Groningen, Netherlands
Delft, Netherlands
Erlangen, Germany
Davis, California, USA
Odense, Denmark
Copenhagen, Denmark
Basel, Switzerland
Hanover, Germany

50%
43%
26%
25%
25%
20%
20%
14%

Source: Lowe, M . The Bicycle: Vehicle for a Small
Planet (1989)

The range for comfortable cycling is 5-10 km;its potential to replace automobile trips is even greater than for walking, since most
shopping, social and recreational destinations are found within
this range.
When combined with public transit, cycling extends the
catchment areas of transit stations. Bike-and-ride services expand the potential market further, especially if bicycles are allowed
on buses, trains and ferries, when they can be ridden at both ends
of a trip.
A major problem preventing improvements in cycling is a
poorly adapted system: roads and bridges do not accommodate cyclists. Many destinations have no secure bicycle storage, with no
change rooms, showers or lockers.

While suburbs have quiet streets suitable for cycling, these are
often not well connected. Bicycle path connectors to join these
quiet streets to shops, jobs and transit stops could induce a larger
portion of the population to cycle.
Those modern western cities which have successfully adapted
their road systems to accommodate cycling have shown that bicycle travel can become an important component of the transportation system and may reduce the number of motor vehicles on the
roads (see table, left).
Several initiatives are undenvay by governments in Greater
Vancouver to promote cycling: for instance, the City of
Vancouver has opened the Adanac Bikeway. The B.C. Ministry of
Highways has produced an Interim Cycling Policy: cycling is to be
integrated into all stages of provincial road planning and alternative routes are to be provided when bicycle use cannot safely be
built in.

7/n
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13The West End in the City of Vancouver provides a local example of traffic calming.
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Requirements for the longrange transport plan

It is not the purpose of the regional long-range transport plan
to recommend the design of particular centres and neighbourhoods. However, the TRANSPORT 2021 Steering Committee
commends these principles of local urban design to local authorities in the region. They can have significant regional benefits. ,
Accordingly, the long-range transport plan assumes that local
governments will act to ensure that (a) new urban development
will be designed to favour short trips by foot and bicycle, rather
than by automobile, and @) existing urban areas are adapted to better accommodate the non-motorized modes of travel.

Land-use Policies Endorsed by
TRANSPORT 2021

Without the coordinated control of land-use through government planning and zoning regulations, transport policies and
initiatives will be compromised and cannot be effective.
Because they are so central to achieving other transportation
goals and objectives, these policies are fully endorsed by the
TRANSPORT 2021 Steering Committee:

GVRD's Livable Region
Strategy

1.1

The GVRD should pursue the completion of its Livable
Region Strategy as a reference point for all public and rivate sector agencies which have an influence over ur an
development.
The Strategy should allocate growth and concentrate develo ment in multi-use activity centres and high-density
deve opment corridors.
The Strategy should define areas of higher density which
will be targeted for intensive transit service by the transport plan.
The Strategy should identify towns outside the urban area
which are (a) intended to become more complete and selfsufficient and therefore (b) through transportation and
other policies, to be discouraged from becoming suburban
''bedroom communities'' with easy commuting into the
metropolitan core.
Near and within all activity centres, the Strategy should
propose a range of housing, within a pedestrian- and bicycle- friendly urban design, both by construction of new
centres and by re-development of existing ones.
Municipalities should provide a transit-friendly local
street pattern allowing transit routes to pass within
walking range of a lar e proportion of dwellings, job sites,
schools, shops and ot% er activity centres.
Municipalities should develop bylaws and guidelines to
he1 attain long-ran e transport oals at both re ional
an8local levels, inc uding retro itting neighbourgh oods
which currently have street patterns which are difficult to
serve by transit.
Governments should provide a framework whereby municipal land-use plans are effectively coordinated in a sustained fashion over several decades, using the GVRD's
Livable Region Strategy as reference oint; neighbouring
regions and their member municiparities should be included in this process.

g

1.2

P

1.3

1.4

Local friendliness to walking,
cycling and transit

1.5

1.6

1.7

5

Coordination of Official
Community Plans

1.8

P
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2. Apply Transport
Demand Management

Layers of Travel Demand

Transportation demand management (or TDM)is the second
lever available to policy makers. It comprises a variety of techniques to change the behaviour of travellers in order to make
better use of the existing transport system. It encourages off-peak
travel and discourages single-occupant vehicles, incorporating
measures such as tolls, gas taxes and parking management.

The project divides the travel demand in Greater Vancouver
into three layers, being:
Three Layers of Transport Demand In Greater
Vancouver

TOTAL DEMAND FOR TRANSPORT
IN GREATER VANCOUVER
EQUALS:
Layer A inter-regional

the movement of people and goods originating
from and/or destined to places outside the region
(e.g. goods from the U.S. into B.C.; air passengers
travelling to the airport; goods transferred at the
waterfront from ship to truck; ferries to and from
Vancouver Island and the Sunshine Coast)
PLUS
Layer B: regional

the movement of people and goods internal to the
region (e.g. commuters from Surrey to Downtown;
goods from North Shore to New Westminster)
PLUS
Layer C local

the neighbourhood movement of people and
goods, either accessing the regional and inter-regional system or circulating entirely within a
small area of the region.

Transport 2021
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Aimed at Peak Period Demand

Transportation Demand
Management
most Promising Public P O k Y
kwr

TDM is aimed primarily at peak period, regional passenger
travel (part of layer B). This is the demand component which
tests the overall passenger-moving capacity of the transport system most severely.
Research points to transportation demand management (TDM)
as a promising public policy lever to change travel behaviour and
help solve urban transport problems. Though no panacea, it can
postpone capital investment and reshape travel demand to boost
transit and carpool use. [2]
Changes which can be effected by TDM fall into three types:

Three Changes Effected through Demand Management
1. Change Amount of Travel

to cut the number of trips made, e.g. by promoting:
telecommuting from home or remote work centres
the "compressed work week' (e.g. nine day fortnight with longer days)
2. Change Mode of Travel

to switch away from solo-commute trips to public
transit, car pools, van pools, bicycles and walking, by
providing dedicated "diamond lanes" to allow
high-occupancy vehicles (HOVs) such as buses and
carpool vehicles to move faster than others
giving buses priority over other traffic, e.g. at
bridges, congested intersections and traffic signals
promoting car- or van- pools by putting carpoolers
in touch with each other, priority parking, or
changing the way carpools are financed or regulated
increasing the relative cost and inconvenience of
solo auto driving by limiting the supply or increasing the cost of parking, increasing fuel taxes, or
charging tolls for the use of the road network.
3.

Change Time of Travel

to travel during off-peak periods,e.g. by:
further promoting flex-time working
imposing peak hour tolls and structuring parking
rates to discourage peak travel.

7/n
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By 2021, TDM and toll-financing will probably be commonplace
in the developed world, being regarded as cost-effective ways to
combat urban traffic congestion and pollution and support transport investment.
TRANSPORT 2021's long-range plan is based on the assumption that Greater Vancouver will be no exception to this.
The project has identified a package of measures aimed at managing travel demand: [2] [6]
Impact of
Transportation
Demand Management
in Greater Vancouver

Proposed Package: Transportation Demand Management
Measures

without full-fledged
demand management*

"Carrots"

??-I

@j with demand management

1. promotion of telecommuting;

_
1
)
1

Demand Management:
reduces rush hour vehicles

2. steps to encourage medium-sized and large employers
to help cut vehicle trips to their worksites;
3. application of bus priority measures;

4. installation of high-occupancy vehicle lanes;
index

Year
1991

"Sticks"

Year
2021

. . and boosts transit share
13%

Year
1991

Year
2021

* Some demand management
initiativeswere underway in 1991
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5. higher and more broadly applied parking charges (e.g.
50% increase of average all-day parking charges in
the downtown core, and increases in all-day parking at other major town centres to equal 3/4 of today's downtown levels);
6. higher fuel prices, through higher fuel taxes (e.g. a 50%
increase in the real price of gasoline); plus

7. downtown cordodbridge tolls (e.g. $2 peak hour toll
on all bridges leading into Burrard Peninsula).
Research shows that the most effective measures are not the
"carrot" but "stick1 variety. To be successful, TDM requires a
package of mutually supportive 'lcarrot'l and "stick" measures.
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10% vehicle reduction esti-

mated

A strategy combining "carrot" and "stick in a significant package of TDM measures could produce about a 10% reduction in the
number of peak hour vehicle trips in 2021, compared with the
''base case" trend forecast for 2021. It would shift some travellers
from solo-commute driving into carpools and transit, resulting in
transit ridership some 25% higher than it would otherwise beprovided that transit services are available to receive the additional riders.

Depends on degree

The actual traffic reduction achieved will depend on the degree
of intervention (e.g.: in the case of tolls, the dollar amount). An
aggressive, dramatic application of TDM might achieve an even
higher reduction in vehicle trips. [3]

Link to u s u pay

Currently, urban transportation is underpriced, i.e. users pay
less than the economic cost of the facilities and services they use.
According to one estimate, travellers on all modes of transport
combined pay only 2 / 3 to 3/4 of the full costs14. [ l l ]
In the long run the prices paid by users should approach the
underlying costs they impose, otherwise over-use tends to result.
Accordingly, research supports a policy of generally increasing
the price of transport by all modes, consistent with the use of increases in prices as a TDM measure.

i

Implementation is the key

For the long-range plan, exact TDM measures and settings do
not have to be specified in detail. This is because of the level of
uncertainty involved in long-range plans, and the probability that
underlying attitudes and behaviours and the responsiveness of
individuals will change over time15. The actual effect of TDM
may depend much on how it is introduced, publicized and coordinated. [4] [5]

Link to financing and the
public purse

TDM measures which raise revenue (e.g. parking fees, bridge
tolls, gas taxes) could support financing of capacity (e.g. build
bridges) and/or services and other travel options (e.g. by funding
transit revenue shortfall).
A prime reason for implementing TDM is economic efficiency.
TDM is cost effective because it helps to make better use of the existing system and postpones or reshapes growth in transport
supply (e.g. new roads) otherwise needed to alleviate congestion,
and move towards a more efficient allocation of resources and
lower total costs.

14Depending on whether the value of personal time is included as a cost to the user.
15There are significant issues to be resolved as to how, when, and by whom TDM should
be implemented. To test its current acceptability to the public. TRANSPORT 2021
undertook a region-wide opinion survey, which provides guidance for the project's mediumterm plan recommendations on the introduction of TDM.

T
T
f
i

Transport 2021

Page 24

TRANSPORT 2021 Long Ranxe Plan for Greater Vancouver

However, public transit currently receives a higher financial
subsidy from government (in percentage terms) than does private
vehicle transportation. Private vehicles, in contrast, receive a
higher percentage subsidy in non-financial or hidden costs which
they impose on society as a whole.
This suggests that as TDM increases demand on transit, greater
demand on the public purse will follow if those services continue
to be subsidized financially as they have been in the past.
Unless revenues are captured from private transportation, and
to the extent that current financing and pricing policies are continued, the net result of TDM could be a shift in financial responsibility away from private sources to public sources.
Recommended Transport Demand
Management Policies

2.1

7

General demand management policies

2.2
2.3
2.4

2.5

Telecommu ting

Employer trip reduction

Governments should regard Transportation Demand
Mana ement (TDM) strategies as an inte ral part of transport p anning in the B.C. Lower Mainlanfi.
Governments should use TDM as the primary public policy instrument to restrain growth in travel by the singleoccupant automobile.
Governments should wherever possible exempt urban
goods movement, which has no practical choice other than
truck, from the policy of auto restraint.
Neighbouring local overnments which feed traffic into
Greater Vancouver s ould be asked to respect and support the TDM policy by encouraging transit and carpool
traffic, and discouraging single-occupant commuter traffic
into/out of Greater Vancouver.
Governments should generally use "carrot" measures
(persuasion and incentives) to achieve objectives before
using "sticks" (penalties and disincentives); however,
since "carrot" measures alone are not likely to effect significant change, ''stick measures will be required.
Governments should encourage businesses to adopt
telecommutin by devising a framework of fiscal incentives, justifie on the basis of saved or postponed infrastructure investments that would otherwise be required.
A regional agency, to be identified, should foster employer
trip reduction programs, which look to medium andor
large- scale employers to take action to reduce the number
of commuter vehicles serving their worksites. The agency
should provide support by information and public awareness campaigns, a regional ride-share match-up programme, and other advisory services which encourage employers to participate.
Governments should leave voluntary the employers' participation in trip reduction programs, i.e. not require it by
law, to avoid regulato im osition on em loyers and associated public sector a ministrative costs fwith the exception of policy 2.16 below).
Governments should recognize provision of HOV lanes
and bus priority measures as necessary and mutually reinforcing with TDM, to rovide more time-competitive alternatives over the sing e-occupant vehicle.

2.6

a

f

2.7

2.8

';yv

HOVIBus priorities

2.9

P
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Road pricing, tolling and gas
tax

Parking management

2.10 The Province should introduce road pricin measures or
tolls structured to reduce congestion, provi(Be clearer price
si nals to users for the costs they incur and impose on
ot ers, and raise revenue for transportation improvements.
2.11 The Province should apply road pricingltolls with the
long-run purpose of shaping travel demand in addition to
obtaining revenues. The Province should not remove tolls
unless it is clear that the external costs of the automobile
have otherwise been accounted for and are recognized by
the user.
2.12 The Province should dedicate toll revenues to system-wide
transportation improvements, including transit/HOV improvements, retrofitting infrastructure to withstand
earthquakes, rehabilitation of deteriorating facilities and
construction of new facilities.
2.13 Governments should institute methods of converting
fixed costs of auto ownership/operation to variable costs,
where practical (e.g. pay-as-you-drive insurance).
2.14 The Province should increase gas prices, though these are
a "blunt" instrument with more merit as a revenue-generating measure than as a demand management measure.
2.15 Governments should use parking management as a TDM
instrument; the provision of parking should be coordinated throughout the urban area, e.g. through a re ional
focal point recommended under "coordination" be ow; a
comprehensive parking strategy is required covering
short and long term, park-and ride, public and private,
supply and pnce considerations.
2.16 Governments should hase out subsidized parking for
commuters, e.g. throug municipal bylaws re uirine employers who wish to rovide free or subsidize parlung to
employees also to of er those employees the option of the
equivalent value in cash andor travel subsidy.
2.17 Governments should identify a regional focal oint for
coordinating TDM. This focal point, which coul(Pbe a coordinating committee of principal agencies, should function with a mandate to monitor impacts, detect conflicts
and coordinate TDM in the region among the agencies responsible for implementing the measures.
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3. Adjust Transport
Service Level

Importance of Service Level

Service level means the quality of the service experienced by
the traveller or freight being transported. Aspects of service level
include speed, convenience, frequency of service, comfort and
other qualities.
Service level is a key competitive factor among modes of
transport. Passengers will change their choice of travel mode because of service levels. For instance, many travellers will not ride
transit, regardless of the fare, because it is not quick and convenient enough compared with the auto. A proportion of singleoccupant auto drivers will change to carpooling when they observe fast-moving carpool traffic passing them in dedicated lanes.
Selectively improving the relative service levels of the different modes or in different places can cause shifts in travel patterns.
For instance, better service on transit, coupled with congestion for
solo-driver commuters, will shift some into transit at the margin.
Congestion is usually considered an evil; however, allowing
congestion to deteriorate for single-occupant vehicles is a practical
method of promoting transit and carpools. More congestion for
single-occupant vehicles would magnify the impact of some TDM.
For instance, buses/carpools in HOV lanes will gain an edge since
the relative time saved by escaping lineups will be greater.

Caution

7/1
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This is a policy lever that requires cautious use. The value of
personal time spent in travelling in the BC Lower Mainland was
$5 billion in 1991, being more than half of the total of all other
costs (operating costs, land and infrastructure, accidents, environmental and other hidden costs) combined [ll].Degradation of
service therefore carries with it costs in the form of longer travel
times. As the system moves into a general state of gridlock, these
costs escalate steeply.
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Problem of insuficient congestion to give carpools lanes
time advantage

Currently in most (not all) corridors in the region the level of
service to mixed traffic is too high to make HOVs attractive
through time savings. This suggests that for HOV lanes to be utilized, congestion would have to be allowed to accumulate in the
mixed-traffic lanes alongside. There must be a tangible benefit to
HOV users (most likely in terms of net travel time savings) in
order to attract their use.

Cost truck congestion

The estimated cost of delays to Lower Mainland truck traffic
(i.e. additional time spent on the road beyond that which would
be spent in free flow conditions) is $110 million per year [7]. As explained later in this Rep.ort, this figure will nearly triple over the
next 30 years. This cost is the rationale for permitting truck traffic
to bypass congestion wherever feasible.
Similar concerns apply to other commercial vehicles (e.g. small
pick-up trucks carrying goods in private service, light vans and
couriers, cars of commercial travellers and others). This market
segment will grow with economic activity and is unlikely to respond to demand management.
Opportunities for separating the flow of trucks and other commercial vehicles may be limited (e.g. to border crossings or local
access to industrial facilities such as port areas).

Recommended Service Level
Policies

3.1

Single-occupant Vehicles

Trucks

P

3.2

3.3

Long-haul and inter-regional
traffic

Until road pricing or an extensive tolling system is instituted, governments may have to accept worse congestion
for single-occupant vehicles in the eak period as a necessary evil to encourage other trave options, notably transit and carpooling.
Governments should permit truck traffic to esca
auto congestiodauto restraint policy wherever
separating truck flows from auto flows, consistent wi
cost effectiveness.
Governments should develop minimum service level standards for major truck links to trigger action for improvement if service drops below the accepted level.
Governments should maintain a high level of service for
traffic moving between the Lower Mainland, the U.S. and
other parts of B.C. This will require a lower level of service
for long-haul commuters by car into the urban area by restricting their access to inter-regional facilities.16

3.4

16This subject is explored further under policy lever 4 - Supply Transport Capacity,
following.
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4. Supply Transport
Capacity

Transport Supply Strategies

How much?

Given that the three preceding policy levers are used as recommended-i.e. that demand management is in place, that a more
compact urban form is supported by municipal land-use controls,
and that a policy for acceptable congestion has been adopted-the
question remains: how much, what type and where should additional physical transport capacity be supplied?
A key constraint is money. How should the plan deploy limited resources more effectively to meet the defined goals and objectives of the transportation system?

Building new capacity can be expensive. For instance, in the
ten years ending in 1992, capital investment by municipal and
provincial government in transportation facilities (roads and
transit only) in Greater Vancouver totalled $3.3 billion in 1992
dollars, or $330 million per year. [12]

Public Sector Capital Expenditures
on Transportation in Greater Vancouver
1-1992

in current
dollars

in constant 1992
dollars
billions

Transit Capital

$1.3

$1.5 (45%)

Provincial Road Capital

$0.9

$1.0 (30%)

Municipal Road Capital

$0.8

$0.9 (26%)

Total

$3.0

$3.3 (100%)

Further, spending on transportation may not be as affordable in
the future as it was in the past, given the current financial circumstances of governments.
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In Greater Vancouver, the majority of the transit capital above
was financed through long term debt; to continue the pattern of
the last decade would imply mounting levels of debt for the
coming decades. The road investments were made from their respective governments' annual expenditure budgets; there are
indications that funds from this source too may be harder to find
in future. The issue of affordability is explored more deeply in the
next chapter of this Report.
One parameter of interest is the split between investment i n
capacity for public transit versus capacity for private transport.
Currently public transit handles 9% of the daily person trips in the
region, whereas the private automobile handles over 80%. In the
last decade, 45% of capital expenditures went to transit, 55% to
roads (which carry cars, trucks and public transit buses). Should
future investment be split in similar proportions?
What type and where?

Several types of transportation technology are available.
For instance, for transit there is local bus, express bus, busway
(i.e. a separate roadway or guideway), commuter rail, and several
variations of rapid transit, such as conventional light rail (found
in Edmonton and Calgary), intermediate capacity rail (such as the
local SkyTrain) and heavy rail or subway systems (e.g. found in
Toronto or New York). Roads vary by width and spacing of access
points, range from narrow local streets with frequent intersections
to multi-lane freeways with widely spaced interchanges.
Each type of facility has its own cost, capacity, life-cycle, performance and other characteristics. Which type of capacity best fits in
what location? What new technologies will be available over the
next 30 years, with improved characteristics?
These are complex questions. Many different transport networks could serve a given pattern of transport demand.
Unfortunately, there is no simple mechanical, computerized
method available for adding new "optimal" links to the existing
system.
The project's long-range plan is intended to provide a vision of
the transport system in 2021, based on what is known today. The
balance of this chapter explains how the project approached the
questions of how much, what type and where new transport capacity should be supplied. It concludes with a description of the
proposed system concept.

How the Project Identified the Proposed System: An Explanation
The project team approached the problem in four steps.
Step 1. The team built a large inventory of potential transport
improvements (e.g. new or widened roads, transit links of various
types). It included links previously considered in other studies,
plus entirely new ideas thought to have potential.
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Scenario approach

Step 2. The team constructed ''supply scenarios" for the year
2021 from this inventory. The number of scenarios was limited to
three-judged to represent reasonable extremes. The scenarios
amounted to different mixtures of the different modes of transport:
Scenario A, "road oriented", relied on road investment, using carpool lanes and mixed-traffic road capacity, with only
enough transit to handle a moderate transit demand. It was
thought that this would minimize operating costs and capital investment.
Scenario B, "lean and mean", saw very little road development (for either carpools or mixed traffic), but added a significant level of transit service. The idea was to rely on the
"push" of transport demand management and the "pull" of
much better transit to handle travel needs. It was expected
that this would result in road congestion and poor performance for goods traffic.
Scenario C, "balanced", added some high-occupancy vehicle
lanes to the scenario B, intended to relieve some of the pressure on the roads.
The scenarios had some common elements. They all aimed to:
support the land-use plan for a more compact region;
be consistent with applying transportation demand management;
match transit passenger demand with capacity and service
levels which at a minimum meet the projected demand in
each corridor;
accommodate international, interprovincial, and inter-regional passenger traffic and goods movement; and
restrain the solo driver by supplying little or no additional
capacity for this mode except in areas of rapid growth.
Step 3. The team measured the scenarios against a list of
"measures of effectiveness" or criteria (both quantitative and qualitative). These criteria came from the project's formal goals and
objectives for the transport system. For instance, travel speeds
and congestion, system capital and operating costs, time lost for
goods movement, the degree of automobile dependence, atmospheric emissions, amount of farmland consumed, and other factors were estimated for each scenario.
The team gained insights into the trade-offs involved by comparing one scenario to another (e.g. capital cost vs. performance,
travel time vs. transit orientation). [9]
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Step 4. Based on these insights and on guidance of the Steering
Committee, the team constructed a preferred scenario D, which
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aimed to combine the best features of the initial scenarios. This
was refined with further work, and became the proposed system
concept illustrated in the accompanying maps. [lO]
How well the proposed system concept rated is discussed in the
next chapter "What Will the Plan Achieve?" There follows a description of the concept itself.

Proposed System Concept
Transit in dense urban areas

The relatively high target population densities within the
Burrard Peninsula, the North East Sector and North Surrey create
an opportunity for transit. The concept for the year 2021 features a
transit system less oriented to downtown Vancouver; it has a
greater presence over the denser areas; it links regional centres
and permits travellers to connect between several origins and
destinations without having to travel via the downtown hub.
The system shows more intensive transit services in the
Burrard Peninsula, the North East Sector, and in North Surrey
and North Delta.

HOV network

A network of High-occupancy Vehicle (HOV) lanes, offering
travel time advantages for HOVs, together with queue-jumping
facilities to give priority at bridge heads, is also warranted.

Note that each specific application of HOV facilities will require
a further, complete assessment in order to determine (a) its physical/operational feasibility (e.g. in light of limited room and complex weaving patterns of different traffic streams) and (b) the best
arrangement to ensure the person-carrying capacity (as opposed to
the vehicle-carrying capacity) is optimized.
Limited additional capacity
for mixed traffic in compact
area

New capacity for HOVs would be required to penetrate across
bridges into the Burrard Peninsula, but virtually no additional capacity for intra-regional mixed traffic would be required. The
choke points of the bridges and tunnels across the Fraser River
and across Burrard Inlet would be used to "draw the line'' and
limit access to the single-occupant vehicle.
In areas of rapid population growth, considerable new local and
arterial road construction will be necessary to accommodate mixed
traffic. These roads will have to be carefully designed to facilitate
transit, walking and bicycling.

The long-haul vs. commuter
traffic conflict

A problem is occurring on roads intended as long-haul links
with other parts of the Province-such as the Trans Canada
Highway between the Port Mann Bridge and Chilliwack. These
roads are acting as conduits for urban sprawl and are increasingly losing their function for long-haul traffic. They are instead providing commuter capacity for outlying areas where there
is affordable housing, but this is occurring through the pre-emption of long-haul transport capacity provided at the provincial
taxpayer's expense and that of the overall economy.

T
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Some roads (such as the King George Highway in Surrey, or the
Lougheed Highway through Burnaby) have already reached the
point where they have lost their original function and have been
surrendered to local or intra-regional traffic. But it is not too late
to protect critical sections (e.g. of the Trans Canada Highway)
which lie outside the currently urbanized area.
Deterring solo-commuting
from valley towns

The proposed solution to this problem is to restrain tightly all
single-occupant vehicles commuting from the valley towns
(such as Langley, Abbotsford, Matsqui, Maple Ridge, Mission and
Chilliwack) into the urban area. .Longhaul road capacity should
be rationed by limiting access onto the inter-regional links, e.g. by:
charging deterrent tolls at or near on-ramps at the valley
towns, large enough to cut down demand; and/or
restricting access through computerized, coordinated traffic
lights at on-ramps; these would feed vehicles into the traffic
flow at a rate which maintains travel speeds and prevents
congestion from developing on the long-haul facility.
This approach represents a dramatic reversal of past practice,
which would typically suggest a major widening of roads such as
the Trans Canada Highway for mixed traffic, and improving interchanges to give better access to the rapidly growing valley towns.
Such an approach is also consistent with a policy of using transportation to help shape the target land-use plan, since it reduces in
relative terms the accessibility of areas-the valley towns-which
the growth management proposals suggest should follow a lessthan-trend growth rate.
It is important to note that the proposed solutions will fail unless the change in supply policy is enunciated clearly, applied consistently for decades, and backed by parallel municipal land-use
controls, acre-by-acre, in the valley towns.

Corridor protection will be
needed

Transport Supply Policy
Recommendations
Transit

Considering the high cost of acquiring continuous rights-ofway through developed areas, existing corridors (including rail
rights of way being abandoned by rail carriers, hydro rights of way
and other potential transport and communications corridors)
should be protected from development.

4.1
4.2

4.3
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Transit providers should add high quality, fast, frequent
services linking facilities linking regional town centres.
Transit providers should offer a famil of local transit services, including para-transit and flexi le-route transit services, to serve demand for different time periods and different markets.
Transit providers should place priority on im roving local
transit services in designated urbanized and enser-developed areas within the compact metropolitan area.
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High-occupancy vehicle
(HOV) and bus priorities

4.4

4.5

To make best use of existing investment, the governments
should re-allocate existing roadway capacity to maximize
people-carrying capacity, not vehicle-carrying capacity,
and take into account the expected number of passengers
per vehicle rather than the number of seats.
In particular, where con estion is not serious and where
o erationally feasible, t e governments should provide
J O V capacity by removing mixed-traffic or parking lanes
from the existin system; where this is not operabonally
feasible, it will e necessary to construct new HOV facilrties.
The Province and municipalities should install bus/HOV
riority measures, wherever an advantage for transit can
&e demonstrated, and accept that a time penalty to other
road users may occur.
On regional roads intended for inter-regional and regional
traffic as opposed to local traffic, the Province should provide new capacity referably by new HOV facilities, recognizing some mixextraffic capacity expansion may be necessary.
The Province and munici alities should consider o ening
HOV lanes to trucks anx other mixed traffic in t e off
peak period, provided that the performance or safety of
transit is not compromised.
The Province and municipalities should follow a singleoccupant vehicle restraint strategy, consistent with the
regional objective of reversing the ast priorities among
the transport modes, increasing the c oice of modes available, complementing the TDM policy and allowing investment in transit to be maximized.
In particular, on regional facilities within the urban area,
the Province and municipalities should not increase
mixed-traffic peak hour ca acity, exce t for the limited increase resulting from disp acement o HOVs into new exclusive HOV lanes..
The Province and municipalities in both the GVRD and
neighbouring re ions should do everything within their
ower to limit B e use of inter-regional, long-haul roads
for commuting, which may involve restriction at the point
of access from valley towns onto the long-haul facilihes.
Governments and transit providers should facilitate the
transfer of passengers between lon haul transport and
regional transit services to promote t e movement of passengers by non-auto modes (e. . buses to airport, ferry
terminals, bus priorities interna ly).
The Province should designate inter-re ional roads which
are to be rotected from congestion y long-haul commuter traf rc.
The Province should make the necessary legislative
changes to permit transportation corridors to be reserved,
especially for the purposes of inter-regional travel.
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Recommended Future System
Maps

The following two maps and lists of new or improved transport connections, taken together, are recommended as best satisfying the transport system's goals and objectives.
Note that:
exact alignments or facilities are not implied by the maps.
the maps show connections intended to deal with only the
first two layers of demand, i.e. inter-regional and regional
travel demand.
not shown is the supply response to the third layer, i.e. local
demand, i.e. local bus routes, and local feeder and access
roads which would require considerable expansion in tandem with the first two layers.
rapid transit lines which are shown would typically have to
cater to demands in the range of 5,000 to 10,000 people per
hour in each direction. To achieve capacities at this level
will require dedicated transit facilities. These may be provided by dedicated bus-way or rail transit. The exact technology to be used will depend on the physical feasibility and
most cost-effective technical solution.
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Long-ran e System Concept Transit ( ap #1)

A. Provide Intermediate Capacity Transit System from:

8

Richmond to Vancouver Central Business District
Lougheed Municipal Centre to the Vancouver Broadwa!
business district

2.

Surrey City Centre east to Guildford Municipal Centre

Broadway Corridor - UBC to Vancouver-Richmond
Rapid Transit

6.

Hastings corridor - North Burnaby to Vancouver Central
Business District
Trans Canada Highway corridor - 200 Street to Guildford
Municipal Centre
C. Provide bus lanes across the:

~

9.

Middle Arm of the Fraser River - Vancouver
International Airport to Richmond Rapid Transit

10.

Main Arm - Maple Ridge to Trans Canada Highway

~~~~~

11.

Burrard Inlet at or in the vicinity of First Narrows Bridge

12.

Burrard Inlet at or in the vicinity of Second Narrows
Bridze

13.
Item numbers are keyed to
Map #I and do not indicate

m
t
y

~

14.

I

the Pitt River in the vicinity of the Pitt River Bridge Fraser North to Coquitlam Town Centre
the South Arm of the Fraser in the vicinity of the
Highway 99 corridor- Ladner to Richmond

E. Provide other additional transit:

hours

7
7
$
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Map # I
Long Range Transportation System Concept - Transit
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ransit Priority Measures

Intermediate Capacity Transit System
(Segregated Busway, LRT, ALRT)
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Sea Bus

SkyTrain

Transit Priority Access for
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Lon -range System Concept Hi$-occu ancy Vehicle and
Mixed-tra ic Improvements
(Map #2)
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F. Provide HOV lanes in the vicinity of the:

R

Barnet-Hastings corridor - Northeast Sector to Boundary
Road
Lougheed corridor - Highway 7 to Trans Canada
Highway

23.

24.

Trans Canada Highway corridor - 200 Skeet to the Cape
Horn Interchange (North of the Port Mann Bridge)

27.

Provide an improved Moray Channel Bridge and associated roadway improvements - Highway 99 to the
Vancouver International Airport

28.

Improve north-south connections from Pattullo Bridge
and Marine Way to Trans Canada and Lougheed
Highways

29.

Improve road access from Highway 91 at Nordel Way to
the Surrey City Centre

30.

Provide a new river crossing over the Main Arm of the
Fraser River from Fraser North to Fraser South

31.

Improve east-west connection from Highway 17/99 to
Highway 15/Highway 1 (South Perimeter Road)

32.

Improve east-west connection Southeast Port Road Mary Hill Bypass/Highway 1 to Queensborough
Bridge/Marine Way

33.

Improve Highway 15 from Trans Canada Highway to the
Canada U.S. border

34.

Provide east-west highway connection from Highway 17
to Trans Canada Highway

35.

Provide new arterials and widen existing arterials to
serve development.

Item numbers are keyed to
Map #2 and do not indicate

priority

Trans Canada Highway and Grandview Highway corridor - Cape Horn Interchange (North of the Port Mann
Bridge) to Clark Drive

~
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Map #2
Long Range Transportation System Concept - HOV and Mixed Traffic
(m rnrn-1

cIII4

W

New upgraded Regional Connection

Inter-Regional Connection

m ~ a w m mGoods Movement Connection
HOV Facility
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C. What Will The Plan
Achieve?

A Numerical Assessment of the
Plan's Performance

The key elements of the long-range transport plan are the policy recommendations listed under the policy levers-including
the investment in physical facilities of the type and location
shown on the associated maps.
This section describes what can be achieved by such a plan, i.e.
by using the policy levers as recommended. Does the plan
achieve the goals and objectives set for it?
The section compares numerically the projected results of the
plan with (a) the situation today and @) what is otherwise expected to happen by 2021, under "business as usual" trends.
The data presented below stems from extensive numerical
analysis of many possibilities. The analysis uses the art and science of computer modelling. It is internally consistent and draws
on surveys of past traffic patterns and behaviours in the B.C.
Lower Mainland. Readers should interpret the data as indicating
the magnitude and general direction of change, and should not attach great significance to the apparent precision of the figures. [lO]
The projected growth in population and the economy between
1991 to 2021 means more traffic of all types, in absolute terms. The
plan cannot eliminate growth of travel-rather, it reduces its rate
and shapes its pattern, as described below.
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Passenger Transport

Changes in urban density
and transit usage

Under the Livable Region Strategy and TRANSPORT 2021 proposals, as Greater Vancouver grows it would become more transitoriented. For the region as a whole, transit would achieve a share
of the travel market comparable to that reached today in cities
such as Sydney and Toronto.
The City of Vancouver would reach densities and transit usage
comparable with those found in cities such as Stockholm, Zurich
and Munich today.

For the region as a whole,
urban density would not be
sufficient to bring transit
usage into the range experienced in Europe or Asia today.

Changes in Urban Density and Transit Usage
in Greater Vancouver 1991-2021 under this plan

Parts of the region (e.g.
North Surrey and
.Vancouver City) would see
higher densities and transit
usage, with the City of
Vancouver reaching transit
usage comparable with some
European cities today.

Source: Adapted from "Greenhouse,Oil and
Cities" by Peter Newman, in"Futures",May
1991, supplemented with data from TRANSPORT
2821 and the Greater Vancouver Livable Region
Strategy, 1993.
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Under the recommended plan for the morning rush hour in
2021:
the total number of people travelling by all modes would be
nearly 700,000, which is 80% higher than in 1991. This figure is slightly lower than trend for 2021 (by 1%),due largely
to telecommuting.
the number of people driving in rush hour would grow
more slowly, being 350,000 in 2021 which is 60% higher than
in 1991 but lower than the trend for 2021 by some 13%.
the number travelling as car passengers would double to
140,000 in 2021, which is 3% higher than trend (but notable
because there are 13% fewer cars for them to ride in, compared with trend).

7/)
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the number of transit riders would be 130,000, 160% higher
than 1991 and 59% higher than trend in 2021.

Recommended Plan

In 1991

In 2021

vs. Current Trends for
2021

I

I

I trend*

I

Person Trips in Morning Rush Hour

.14

.14

-13%
+3%

Transit's Share of Person Trips in Morning Rush
Hour

Cuts car growth a third

For people travelling:
- to downtown peninsula**
- to 6 regional town centres
- within region overall

1.36

1.35

1.42

+5%

1.30
1.34

1.29
1.33

1.40
1.40

+9%
+5%

By all vehicles
By transit passengers

3.1
0.6

5.6
1.1

4.8
1.8

-17%
+62%
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is cut back by 17%to 4.8, with the 30-year growth being reduced by a third.

Increases transit growth by over
150%

the growth in transit riders which would otherwise have
been 30,000 is increased to 80,000; i.e. the plan would increase the 30-year growth in rush hour transit ridership by
166%.
Therefore, the plan increases the share of the total travel market held by transit:

Reverses transit decline

the share of the total rush hour travel served by transit, projected to decline under trend conditions by 2 percentage
points, would be higher by 7 percentage points, for a total of
18%of the market; i.e. the plan would reverse a projected
decline in transit's share of the total travel market.
in certain sub-markets-to downtown Vancouver and to regional town centres-the plan would raise transit's share
significantly above the "business as usual" trend.
The plan would also increase the average number of people
riding per car:

More people per car instead of less

the average number of people riding per car, projected to decline by 0.01 people/car region-wide under trend conditions,
would rise by 0.07 to 1.40; i.e. the plan would reverse a projected decline in the number of people carried per car in the
morning rush hour.

Reduces car dependence

The region would become less dependent on the automobile.
The car would continue to be the largest single mode of transport,
but the proportion of journeys taken by car would drop; the percentage of car drivers is projected to fall from 59% under current
trends to 50% under the long-range plan.

More homes near rapid transit

Access to transit service would be improved, with four times
the length of rapid transit services in place; 30% of the population
would live within 1km of a rapid transit line compared with 8%
today.
There are different outlooks for local and global air pollutants:

T
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Emissions of local air pollutants
down

Five local air pollutants (carbon monoxide, oxides of nitrogen and sulphur, particulate matter and volatile organic
compounds) originate mainly from motor vehicles. The
GVRD's goal is to cut these emissions to 1/2. Total emissions from vehicles are actually projected to decline more
than this-to 1 / 3 of current amounts by 2021-due mainly
to better engine technology and enforcement, and partly to a
reduction in automobile dependence under this plan.

Emissions of greenhouse gas up

All fossil-fuelled engines also emit carbon dioxide (COz ),
generally accepted to cause global warming. The provincial
and national target is to stabilize COz emissions from all
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sources (home heating, transportation, power generation,
waste incineration, etc. combined) at 1990 levels by the year
2000. Transportation is not the primary source of COz ,
emitting less than a sixth of province-wide or a quarter of
Canada-wide CO2.
Vehicles in the BC Lower Mainland will themselves not
achieve the CO2target for all sources combined; their COz
emissions will likely rise 10% in the 1990s and climb thereafter: a 15%to 20% increase between 1991 and 2021 is projected under this plan, compared with 25% to 30% under
trend conditions17.

Congestion worse

Goods Transport

Congestion will worsen on the roads. While average speeds
would decline somewhat (by 3%),the congestion seen today
would be more widespread, affecting more roads.
Inevitably, trucks will be caught in the greater congestion
which will occur in the region in the future; the extra congestion
costs for trucks in the Lower Mainland would be $185 million per
year or some $70 per capita per year-a cost which truckers can be
expected to pass on to their customers where they can.
To provide better service for trucks would require more roads.
Only with a completely separate circulation system, which would
be difficult to justify economically, would the goods movement
system be unaffected by congestion in general purpose traffic.

Trucks face more, but tolerable,
delay

The cost of truck delays due to congestion would increase
from 20% of truck running costs in 1991 to 27% in 2021.
These costs are significant, but they are not intolerable. They
would be worse if measures recommended elsewhere in this plan
were not put in place, i.e.:
demand management to limit automobile traffic which
competes for road space;
system management to preserve the flow of traffic on major
truck corridors such as the Trans Canada Highway;
a policy of admitting trucks to high-occupancy lanes where
possible and appropriate; and
specific road improvements directed at assisting the flow of
truck movement.

l7Estimates provided by GVRD Air Quality and Source Control Department based on
traffic projections generated by TRANSPORT 2021.

Transport 2021

~~

Page 44

TRANSPORT 2021 Long Range Plan for Greater Vancouver

Additional Parameters of the
Recommended Plan

Current
1991

Plan
2021

Change
%

380

130

-66%

4900

5700
-5900

+15%
t020%

New roads in protected areas
(lane-km)

na

150

na

Route-km of rapid transit

23

99

+330%

High-occupancy vehicle/bus lanes
(lane-km)

marginal

180

na

Percentage of total population close
to transit service (in census metro
area):
- within 400 metres of a bus route
- within 1 km of rapid transit line

87%
8%

90%
30%

+3%
+22%

Cars: rush hour avg speed (km/h)

38.5

37.5

-3%

Trucks:
- 24 hr avg truck travel speed (km/h)
- cost of congestion delays ($m/yr)
- total truck running costs ($m/yr)

53.0
$110
$525

49.0
$295
$1100

-8%
168%
110%

290
86

443

l2

88

+53%
+72%
+633%

1
10

2
22

+loo%

11.1

16.6

+50%

Emission of local air pollutants
('000 tonnes/ year of 5 pollutants)
Emission of "greenhouse" gas
('000 tonnes/year of carbon dioxide)

Congestion Factors

Other System Measurements

Number of vehicle-hours of operation (million vehicle hrs/yr):
- for automobiles
-forbuses
- for rapid transit
-for SeaBus
-fortrucks
Annual vehicle km travelled
(billion)

7/#
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Capital Costs and Affordability

An important test of reasonableness of the transport plan is affordabilityI8.

The estimated capital cost of expandin the transportation system
under t is plan throu h to the
ear 2021 is estimatei fat $10.0
illion in 1992 dollars. Note
that this is an approximate cost
intended for broad evaluation of
the plan, not for .project
- budRetting
pu+oses. [io)

a

z

~~

Public Sector Capital Expenditures on
Transportation in Greater Vancouver (in billions of
192 dollars)

~

Provincial capital investment in
tranmortation in Greater
Vancoiver as a percentage of
Provincial budget

7%

BC
5%
4%

3%
2%
1%

0%

Transit:

Actual
over 10 years
1983-1992

This Plan
over 28 years
1993-2021

Transit Capital

$1.5 (45%)

$3.6 (36%)

Provincial Road
Capital

$1.0 (30%)

$3.9 (39%)

Municipal Road
Capital

$0.9 (26%)

$2.5 (25%)

$3.3 (1000/0)

$10.0 (100%)

Total

0 BC
Transit:
SkyTrai n

Period

How such future capital expenditures could be paid for, and by
whom, is a large topic for further research.
Urban transportation financing is currently being re-thought in
many jurisdictions; this is partly due to escalating demands for
transportation capital when the traditional sources of funds-government budgets-are being pre-empted by educational, health,
and other social programs.
Governments in other provinces of Canada and in other countries are turning to private sources of capital, using tolls or other
user charges dedicated to help fund transportation infrastructure.
The Government of British Columbia has announced the formation of a Transportation Financing Authority with similar features.
Preparing a financial plan goes beyond the terms of reference
for TRANSPORT 2021. However, indicators of affordability of the
project's recommendations are available. This section presents
two tests of affordability:
Affordability Indicator #1:
Comparison of future vs historical rates of capital spending.

~

l8 Not addressed in this discussion are Federal Government expenditures; historically,
these have been concentrated in airport and seaport infrastructure, with certain
contributions to urban transport capacity (e.g. capital contribution of $60 million BC
Transit for SkyTrain development and construction of the Arthur Laing road bridge
between Vancouver and Richmond in the vicinity of the international airport). Also not
considered are private investments in the vehicle fleet (cars and trucks) and private parking
facilities, and investments by BC Ferries and BC Rail.

~

~

~

~
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Affordability Indicator #2:
Prospects for new dedicated transportation revenue adequate for financing future capital expenditures.
Aflordability lndicator #1

In the past in British Columbia, road and rapid transit facilities
have been paid for in different ways: [12]
Road building has been paid for through current expenditures, both at provincial and municipal levels. Roads have
not been capitalized or financed by raising debts tied to the
road assets, so no interest costs are recognized for road investment.
Rapid transit, on the other hand, has been financed
through debt. In the 10 years ending in 1992,827~of all
transit capital expenditure was for rapid transit (i.e.
SkyTrain).

Therefore, for consistency of comparison, all figures below exclude the interest costs on the transit debt.
For the provincially funded facilities, transportation capital expenditures in Greater Vancouver averaged 3.23% of total provincial budget for the ten-year period, with a downward trend from
1985 (see chart, previous page).

Historical Capital Expenditure

The historical capital expenditure on transport in the GVRD by
both provincial and local government combined is shown below.

Greater Vancouver
Public Sector Capital Investments in Roads and Transit
The Provincial government
peaks in 1985 result from
the construction of major
road facilities such as the
Alex Fraser bridge and related Annacis Island road
system and SkyTrain and in
the early and mid-l980s,.
Municipal expenditures are
relatively stable, and reflect
steady expansion in local
road networks to access new
development areas and to accommodate general increases
in trafic.

$400

$300
$350
$250

t

constant 1992 dollars
(millions per year)
,\#'

./

I/

BC Transit SkyTrain
\,
\

\
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A useful measure of the transport investment is the annual
capital expenditure for each resident of the region, in real terms,
as follows.
About 35% lower per capita
rate of capital spending in
real terms would have to be
sustained to 2021.

Average Annual Per Capita
Public Sector Capital Expenditures
on Roads and 1
tver
Period

Road and Transit Capital
Expenditures in Greater
Vancouver
Constant $1992
$250 per capita per year

T

UTransit

I
Provincial
Highways

$200

Munidpal

Roads
$150

$100

$50

$0
Actual
19831992

This
Plan
19932021

This
Plan:
over 28
years
1993-2021

Over 10
years
1983-1992

Difference

Transit Capital

$103

$54

-48%

Provincial Road
Capital

$69

$59

-15%

Municipal Road
Capital

$59

$37

-37%

Total

$231

$149

-35%

I

I

To pay for the total $10 billion in future transport investment
.dentified above, the plan would require a smaller amount- $149
?er capita per year, or 35%lower than past spending rates-to be
sustained through the period 1993-2021.
This suggests that the magnitude of capital investment is not
unreasonable-one indicator of affordability.

Affordability Indicator #2
However, it can be be argued that the benchmark for indicator
#1-past total rate of capital spending (roads plus transit in the last
decade)-is not sustainable in any case. In particular, the 1980s
saw an obligation assumed (the SkyTrain debt), which will require
servicing for decades to come with cash from future budgets. To
repeat that 1980s pattern of spending would mean escalating debt
and corresponding service charges.
Further, the portion of' capital expenditures not funded by debt
but from current budgets in the last decade-roads, both provincial and municipal plus the non-SkyTrain portion of transit-may
not be sustainable, due to other spending priorities.
Could future capital expenditure in Greater Vancouver be financed through new revenues generated from the transportation
system, e.g. as a result of the demand management measurestolls, gas taxes and parking taxes? This question requires a discussion of other expenditures and other revenue sources.

TTp
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Operation and maintenance
expenditures

In addition to capital expenditures, the public sector applies its
revenues to maintaining the transport system, through general
maintenance and operating expenditures. These expenditures are
totalled with capital expenditures in the chart below. To portray
cash flow as experienced by the public sector, transit debt service
charges are used, rather than capital investment in transit.19
Greater Vancouver
Public Sector Cash Expenditures on Roads and Transit
(excluding Federal Government)
$millions per year

0 Debt Service:
600

Transit

500

Capital Spending:
Provincial
Highways

400

Capital Spending:
Municipal Roads

300

Maintenance and
Operation: Transit

200

0 Maintenance:

100

0

Existing Revenue Sources

Provincial
Highways
Maintenance:
Municipal Road

Today, public sector revenues associated with transportation
come from several sources.
Some revenues are not generated by transportation activity but
are earmarked for spending on transportation (e.g. BC Hydro
levy). Others have the opposite features: historically, they are generated by transport activity but have not been earmarked for transportation (e.g. fuel tax).

rTn

19Administrative overheads are excluded from expenditures .
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In order of dollar importance (highest first) the revenue
sources associated with roads, transit and automobiles in Greater
Vancouver are:
province-wide fuel taxes collected within Greater
Vancouver;
licenses and permits for motor vehicles in Greater
Vancouver;
BC Transit fuel surtax (collected in a defined transit service
area);
transit fares from fare box;
Non-residential property tax for transit; and
BC Transit levy on BC Hydro power bills.
Public Sector Revenues Associated with
Roads and Transit Activity in Greater Vancouver
(excluding Federal Government)

$millions per year

[3 Transit levy on
electricity bill

500

Non-residential
property tax

400

Transit fuel
surtax

300

200

Transit fares
Motor Vehicle
Licences
Motive Fuel tan

100

0

These revenues are relatively stable and can be expected
to continue to climb with transportation activity and inflation.
A comparison of revenues and expenditures (see previous
page), indicates that, for the Province and municipalities combined:

public sector cash expenditures in Greater Vancouver have
exceeded revenues in Greater Vancouver in every year;

TTfi
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if the debt service expenses (for transit) are removed, there is
a rough balance between revenues and expenditures; and
if all capital-related expenditures are removed (i.e. road capital as well as transit debt service), then total revenues are
more than sufficient to pay for the operation and maintenance of the system.

If future capital expenditures were to be covered by new sources
of revenue, it is reasonable to assume that future operation and
maintenance expenditures would be covered by the existing revenue base.
New Sources of Revenue

Three potential new sources of revenue are the result of the
proposed transportation demand management measures:
bridge tolls;
higher fuel taxes, dedicated to roads and transit; and
parking taxes structured to raise parking charges.
Using traffic volumes projected in the year 2021, but at current
dollar prices, and given that demand management measures are
implemented as shown, one estimate of the revenue generated is
as follows:

Bridge tolls: assuming a 24-hour toll is implemented in both directions on all major
bridges into the Burrard Peninsula.
Annual auto volume (millions)
270
$540 m
Annual revenue in 2021
Gas Tax: assumes a doubling of the motive
fuel tax to increase the operating cost of autos from 8.15 cents/km to 10.86 cents/km.
Annual vehicle-km travelled (millions)
17,830
Annual revenue in 2021
$483 m
Parking Charges: assumes an increase in
long-term parking (work trips) in the central business district by 50%,and raising
parking charges in regional town centres to
an average $3 per day. More revenue
would be raised if charges were applied to
short- term parking.
Annual revenue in 2021
$65 m
The total annual revenue potential in 2021
$1.1 bn
therefore approximates in $1992
This revenue is sufficient alone to fund the estimated $10 billion capital cost of the proposed transportation system capital cost,
as follows.
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Assuming for the purposes of illustration that:
transport demand management pricing measures are
phased in over the period to the year 2021 in such a way that
additional annual revenue climbs from zero in 1992 to $1.1
billion in 2021;
capital expenditures are made uniformly in equal amounts
per year over the same 28-year period, to total $10 billion by
the year 2021 (being an investment of $345 million per year);
then the debt service charges are less than the projected revenues
in any given year. Shown below are two calculations of debt service: one for a relatively short amortization period and high real
interest rate (30 years at 10% per year), which places debt service
charges about equal to revenues in any given year; and one at a
longer period and lower rate (50 years at 5%),which places them at
about half of revenues.
Demand Management
Potential Revenues vs. Debt Service Payments
for $10 billion total capital investment in transportation system
in Greater Vancouver in the period 1993-2021

$million

1200

per year
Cash revenue from nev

1000

800

600

400

200

0
0

v)

Q)

Q)

0
0
0

ru

v)

0

0

6
cu

0
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Year

E
cu

0
cu
0
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This is the second test of affordability of the plan, which
suggests that all of the capital cost of the proposed new transportation facilities could be financed from alternative revenue sources.
Conclusion

In conclusion, the recommended long-range transport plan is
considered to meet its own objectives. Forecasts indicate that the
plan will serve the 30-year increase in travel needs for people and
goods while:
reducing the growth in the number of rush hour drivers by
one third;
reversing the projected decline in the average number of
people per car, i.e. reducing solo-commuting
increasing transit ridership four times from today's level;
increasing transit's share of the travel market, reversing the
projected decline;
providing convenient access to rapid transit to a larger proportion of the population;
seeing a 2/3 decline in the vehicle emissions of five major
local air pollutants, and limiting increases in the emissions
of the greenhouse gas carbon dioxide which would otherwise occur;
limiting increases in congestion for passenger and goods
movement to acceptable levels; and
requiring a level of capital investment which appears to be
affordable.
The plan is projected to turn the transport system and the service it provides in a more desirable direction, as measured by the
parameters described in this section.
Finally, it is important to remember that these results require
that all policy levers operate successfully and in mutual support of
each other. How to cope with the uncertainty attached to this requirement is addressed in the next section.

r
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D
m Keeping Options Open

The long-range transport plan represents a vision of the transportation system in 2021 which best meets the system's goals and
objectives as they are seen today.
It is impossible to predict all the conditions under which the
transportation system will operate in 30 years' time. Unexpected
and unforeseeable developments will occur. The Plan contains
many underlying assumptions which may not hold true over 30
years. It will have to be revised periodically for a course correction.
In addition, the plan looks forward only 30 years. Beyond that
time, initiatives may be required which are not recommended or
even considered here.
Further, events which foreclose options are certain to occur.
For instance, land values escalate. It becomes too costly to acquire
property for transport infrastructure after the fact. Continuous
corridors may be permanently blocked by land development.
This chapter makes recommendations for keeping options
open so that the plan can be as flexible and robust as possible, and
that the region's transportation system can adapt to an uncertain
future.
Surprises Since 1960

A glance backwards over the past 30 years reveals shifts which
urban transport planners of the early 1960s might have missed or
could not foresee. For instance:

many more women joined the paid workforce from the
1960s onwards, changing the amount and type of travel
needed-especially the desire for quick, convenient transport;
the size of family units shrank-so that the demand for
housing grew faster than the population;
the heavy road and bridge construction phase of the 1950s
ended in the early 1960s. The Lower Mainland Regional
Planning Board's 1963 "Choice and Challenge" strategic
transport plan envisaged an extensive freeway grid of
roughly 10-mile spacing throughout the Burrard Peninsula
and Fraser Valley to support large new towns, but this did

T
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not come to pass. This was in part due to policy choices
made in the 1970s under the "Livable Region Plan";
western Canadak natural resource industries enjoyed a
boom in international trade from the late 1960s to the early
1980s; and commercial aviation across continents and oceans
became both affordable and common. Both helped establish
Greater Vancouver as a trade and transportation gateway of
global importance;
the environmental protection movement grew strongly
from the 1970s on; concern about air pollution in many
countries, and crises in the supply of petroleum fuels in the
1970s, caused cars to be re-engineered for fuel economy, efficiency and low emissions;
in B.C.,agricultural land, which was not protected in 1960,
was increasingly seen as a valuable resource; today its protection is generally taken as a given, and the location of urban
development and transport corridors are constrained by an
Agricultural Land Reserve; and
cheap, much more powerful computers and related communications technology became widely available by the
early 1980s-and with it the ability to monitor, measure, and
manage transportation activity both remotely and automatically.
Sources of Uncertainty

Several future developments could affect the development of
the region and its transport system compared to that identified in
this long-range plan. For example, natural disasters, social or political disturbances, technological breakthroughs, or changes in
community values or attitudes could all change the future as it
appears today.
The long lead times (e.g. 10 years) required to install major
pieces of transport infrastructure magnify the uncertainties, because of the need to plan far ahead.
Unanticipated shifts in immigration policy, birthrates and
housing preferences (e.g. ground-oriented vs. apartments) and
other demographic variations could move the actual travel demand pattern away from that projected for the year 2021.

Uncertainty in Underlying
Assumptions

Human behaviour variables and
the response of the system

If the underlying assumptions of the plan do not hold true,
then the transport plan will have to be modified.
There are limits on the ability to model human behaviour,
preferences and values; for instance, although the plan requires
changes in travel behaviour, there may be unanticipated degrees of
change in:
the social acceptance of use of automobile;
the image of public transit, bicycling and walking; and

TTfi
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how people value their travel time.
All of these could affect people's choice of transport mode in
ways not predicted in the plan.

Changes in daily routines or work practices and other factors
could mean that the morning peak hour, modelled as the key demand component in the TRANSPORT 2021 research program,
may not be as important in the future as it is today. Other time
periods with other characteristics may be more important.
How people respond in a more congested transport system is
also a variable, as well as the response of the system itself. Some
considerations relating to congestion are as follows:
in a more congested system, the response to clearing up
blockages caused by stalls and accidents will become more
critical if reliability of service is to be maintained;
if congestion reaches a point where rush hours occupy six to
eight hours per day on extensive sections of the road network, the cost of rehabilitation and maintenance for the
system rises unacceptably (since contractors' crews must be
mobilized work for only short off-peak periods), and/or excessive delays are caused for road users when work is done
in busy traffic conditions;
the response of truckers to more congestion will depend on
how successfully they can be insulated from its effects
through separate facilities or use of HOV lanes; and
transit service will face greater challenges to achieve the
higher service levels called for in the plan while operating
buses on busier streets.
Assumpfionsfor success in implemen ta tion

Among the most crucial assumptions of the plan are that (a)
future decision makers will adopt the policies recommended by
the plan and that (b) these policies will actually work. The plan requires a number of mutually reinforcing actions to be taken; it
will not function on a "pick and choose'' basis. Success in one
area depends on that in another.
In particular, the plan assumes that
urban growth will be managed based on the Livable Region
Strategy's land-use pattern of population and employment
throughout the B.C. Lower Mainland, which by choice is
quite different from the "business as usual" or trend option.
Success in zoning controls is also assumed at the local level.
This is the key to preventing urban sprawl from clogging
long-haul provincial transport corridors, which may
otherwise become local roads (as for example has already
happened on the Kingsway, King George, Lougheed, and
Barnet corridors).
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transport demand management will be successfully implemented, which is the key to reducing automobile dependence.

If the targets for growth management and demand management are missed, the system would default towards the "business
as usual'' or trend option, i.e. towards more suburban and ex-urban development, less transit use, more automobile dependence
with more congestion and hence the need for more roads.
The plan also assumes that more detailed studies (e.g. for feasibility and functional design of facilities where operational considerations become important) will not result in a complete re-think
of the strategy, but rather an adaptation of it.
Coping With Uncertainty

The TRANSPORT 2021 Steering Committee proposes that the
long-range plan be flexible and robust with respect to both types of
uncertainty. These qualities are incorporated by two means.
First, options to use transport corridors not in the long-range
plan must be kept open.

Cowidor preservation

The Steering Committee recognizes that the agencies responsible for supplying transport, notably the Ministry of Transportation
and Highways, should continue to plan and investigate, respond
to changing conditions and preserve options for routes and corndors, as they see fit within the limits of their responsibilities and
powers.
This is a fully legitimate activity of agencies charged with responsibility to provide for the long term needs of the region and
the Province. This activity is not a commitment to construct and
does not conflict with the Committee's long-range transport plan.

Long-range highway options

In particular, Ministry of Transportation and Highways has
identified several long term corridor options for investigation:
an east-west North Fraser Freeway through the northern
portion of Pitt Meadows, Maple Ridge and Mission;
an additional crossing of the Pitt River as an extension of
the North Fraser Freeway to either David Pathan Way or the
Trans Canada Highway;
additional capacity over both the South Arm and North
Arm of the Fraser River; and
a third crossing of the Burrard Inlet near Bums Point to provide a north-south connection between David Pathan Way
and Highway 1 onwards to both the Annacis system and
King George Highway.
In addition, the Ministry has made other observations relating
to more detailed planning:

77p
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on the Massey Tunnel where the counter-flow lane may
prove operationally unsatisfactory over an extended period
and may require new solutions;
on the Trans Canada highway to support its provincial and
national role; and
other strategies for infrastructure which may emerge as investments are required for seismic security (earthquakeproofing) and major rehabilitation.
Further, there have been discussions with regions neighbouring Greater Vancouver on the merits of an additional link from
the east of the Fraser Valley, being:
an east/west corridor parallel to the US border linking
Abbotsford/Matsqui and Highway 99 near Boundary Bay to
allow for a future high-speed link (not necessarily a freeway)
between Vancouver International and Abbotsford airports.
Treatment of Long-range
Options: not recommended
in 30-year horizon under this
plan

While this Report does not recommend that facilities be built
in such corridors, they may be needed in light of all the above
uncertainties, either within the 30-year horizon or beyond it. The
Steering Committee does not recommend the construction of facilities in the above corridors within the 30-year planning horizon
because:
under the assumptions of the long-range plan, they are not
required to serve demand before the horizon year; and
all the corridors, if put into operation, work against the proposed land-use objectives and the pro-transit orientation of
the GVRD Livable Region Strategy which the transport plan
is intended to reinforce.
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Stable planning cycle
Update
Strategic
Land Use

The second method of coping with uncertainties is to make it a
"living document'', regularly updated. This means establishing a
regional transport planning cycle and a responsible body, able to
recognize and respond to structural changes and surprise events.
The planning cycle would:
cover all modes of transportation, goods and passengers;
integrate land-use planning with transportation planning,
with the transport planning being based on local, regional,
provincial and national transport goals and objectives;

Update
LONG RANGE
Transportation

Update
MEDIUM RANGE
Transportation
Plan

be methodical and have continuity, being able to monitor
the transport system and maintain records of data, past
strategic thinking and decisions; and
be associated with a sustained, predictable funding basis to
support the required capital projects.
Every
1to 2
years

Monitor
changes
and
compare w%ith
goals
Recommendations to Keep
Options Open

The responsibility for monitoring the condition, usage and operation of the transportation infrastructure, maintaining these
records as a database, tracking performance measures against past
strategic thinking and decisions would naturally fall to the agencies which are charged with the delivery of this plan and its operational components.
Such a regime does not exist today. The TRANSPORT 2021
project has some of the above attributes but is a single-shot program.
5.1

All parties should regard the preservation of future potential corridors, even though such corridors are not recommended for functioning transport facilities under this
long-range plan, as a fully legitimate activity of res onsible agencies, in order to keep options open and dea with
the uncertainties of the future.
The agencies responsible for transport facilities should
continue with those activities required to define, assess
and protect long-range options in support of continuous
planning.
The Province and local governments should establish a
stable planning cycle covering all modes of transportation, passenger and oods movement, which fully recognizes the interaction etween land-use and transportation.

P

5.2

5.3

%
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E. What Commitments
Are Required-By
Whom?

Unprecedented levels of cooperation and coordination will be
required to implement this plan successfully.
Because the policies are interdependent, it will be important
that each group be able to act with confidence that partner groups
are committed to parallel supporting actions.
The long-range plan does not recommend what mechanisms
should be used to achieve the plan, but it does list the main items
on which a commitment is required from the main parties.
For local governments, the most important commitment is to
make coordinated changes to local community plans and zoning
practices to manage and shape the location of growth within the
region. In addition, the local road network for which they are responsible will have to be developed in accordance with the plan.
For the Province of B.C. the most important actions are to
commit to develop the transportation system to support the proposed Livable Region Strategy ,to introduce transportation demand measures (including "sticks" or penalties) and to supply
management at the region-wide level.
The following table summarizes the policy commitments required of the partner agencies in order to realize the TRANSPORT
2021 Long-range Plan. Since the TRANSPORT 2021 mediumrange plan [18], published under separate cover, deals with timing
matters, the table does not answer the question of when these actions should be taken.
The policies are roughly divided into three areas-policy and
coordination items, legislative and regulatory items, and finance
and implementation items. Some of the policies could be listed
in more than one of these areas.
Every recommended policy is keyed to relevant policy numbers {in brackets} in the preceding sections. The table covers all
recommended policies-none has been omitted.
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Policy and
Coordination
%ovincial
Gov't

Legislation
and Regulation

Finance
and Implementation
Create fiscal incentives to promote telecommuting (2.6)

Designate inter-regional
long-haul road network to
be protected from congestion by commuter traffic by
restricting access (4.14)

Change collection of
user charges from fixed
annual to "pay as you
drive" basis (e.g. ICBC
premiums) (2.13)

Define, assess, protect
long-range options (including those not in this plan)

Revise laws to permit
corridors to be protected (4.15)

Use road pricing/bridge tolls as primary
TDM measure (2.10, 2.1 1). Dedicate TDM
revenue to transport improvements, not
general revenue fund (2.12); in particular
use gas taxes as revenue source for transport improvements (2.14)

Align Official Community Plans with Livable
Region Strategy (1 . I )

Provide mixed housing near centres within
a transit-, bicycle- and pedestrian-friendly
neighbourhood design (1 5,1.6)

(5.2)

Local
Gov't
(regional
and/or
nunicipaI)

Complete Livable Region
Strategy for more compact
region; allocate growth; define high-density areas (1 .I
to 1.4)

For already urbanized areas: retrofit street
patterns for transit service (1 .7)

Recognize provider-agencies' keeping options open
by preserving corridors

Expand road capacity on regional links primarily for HOV (4.5, 4.7)

(5.1)

Joint
Provincial
and Local
Gov'ts

Accept increased congestion for solo commuters in
order to encourage other
options (3.1, 4.6); protect
trucks where possible (3.2)

Reallocate existing
roadway capacity to
maximize throughput of
people not vehicles or
seats (4.4, 4.5)

Integrate TDM into planning; implement as
the primary auto-restraint lever; use carrots
before sticks, follow solo-driver restraint
policy when supplying capacity (2.1, 2.2,

Establish a stable planning
cycle and responsible body
for medium and long-range
transportation planning (5.3)

Exempt goods movement from demand management (2.3); develop
service standards for
trucks (3.3)

Install HOV/bus priority measures to reinforce TDM (2.9, 4.6); open HOV lanes to
mixed traffic in off-peak hours, including
trucks (4.8)

Provide framework to facilitate coordination of municipal land-use plans under a
regional strategic plan (1 -8)
Identify focal point for coordinating TDM (2.17)

2.5, 4.9, 4.10)

Maintain high mobility for external trade
and tourism (3.4); limit commuter use of
long-haul roads (4.1 1)

Phase out subsidized
parking e.g. through bylaw requiring employees to also be offered
cash-in-lieu of subsidized parking (2.16)

Facilitate passenger transfers between regional transit and long-haul transport the
region (4.1 2)

Transit
Providers

Other/
to be
identified

Add high-quality services linking regional
town centres (4.1). Offer family of services
including paratransit and flexible routes
(4.2); place priority on improving local transit within urban area (4.3)
9

Regional TDM body: support voluntary employer trip reduction programs, e.g. with regional rideshare program (2.7, 2.8); develop regional parking strategy (2.15)
Neighbouring local government (in Fraser
Valley): discourage long-haul solo commuting to urban area (2.4, 4.12)

rTn

Transport 2021

Paxe 61

TRANSPORT 2021 Long Range Plan for Greater Vancouver

Appendix 1:
Public Communications
~-

Introduction

In the spring of 1992, a joint communication plan was
launched for the TRANSPORT 2021 project and the GVRDs
Livable Region Strategy. The plan was delivered jointly by the
GVRD Communications and Education Department,
TRANSPORT 2021 and the GVRD Strategic Planning Department.
It was designed to ensure that public information and consultation was integrated and occurred at appropriate stages.
Below are the joint communication activities carried out during the TRANSPORT 2021 project in the period September 1991
through August 1993.

Sha ing Our Communities: The
Cha lenges of Regional Growth
and Transportation
May 1992

This conference provided an opportunity for over 300 residents, private sector stakeholders and decision-makers to examine
the implications of current development trends and policies and
to discuss the key choices that can shape Greater Vancouver’s future settlement pattern and transportation network. Participants
included municipal councillors and senior staff, representatives
from business, professional organizations, community and special
interest groups, and provincial and federal government agencies
as well as private citizens.

Transportation Think Tank
Seminar
September, 1992

Fifty individuals, including members of the TRANSPORT 2021
Steering Committee, the real estate development industry, members of the academic community, and the transportation and communications industry attended an invitational seminar held at
New Westminster, B.C. Its purpose was (a) to broaden the project
by exploring what areas merit more attention and (b) to narrow
the wide range of scenarios the project should test, by offering informed judgments on how strongly the policy levers might realistically be pulled, and opinions on the practical tradeoffs among
them.

Shaping Our Communities:
Critical Choices Conference
November 1992

Over 450 stakeholders, community leaders, elected officials and
members of the public attended the second major conference. This
conference provided an opportunity for participants to consider
the implications of alternative ways to share growth among
communities and to discuss a preferred direction for regional
land-use and transportation planning.

P
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Choices Bulletins
May 1992 to August 1993

Five public information bulletins produced between May 1992
and August 1993 provided progress reports. The bulletins were
circulated to community leaders, stakeholders and members of the
public.

Transport 2021 Focus Group
February 1993

Two focus groups were conducted with randomly-selected residents of the GVRD to assess public acceptability of transportation
demand management measures.

Council of Councils Meeting
March 1993

A half-day Council of Councils meeting was held to discuss
growth management challenges facing the region. Attendance
(119 people) included elected officials, municipal staff and members of the public from throughout the region.

Public Opinion Survey
April 1993

A public opinion survey (with a sample size of 1200 to produce
statistically significant results) was conducted to test public acceptability of transportation demand management measures.

Creating Our Future: Critical
Choices Consultation
May 1993

The Critical Choices consultation gave residents the opportunity to learn about all of the GVRD's programmes-including
land-use and transportation-and to provide input to the GVRD
Board on the affordability and priority of these programmes.
More than 2000 residents participated by completing a questionnaire included in a newspaper insert, by viewing the consultation
on cable television or by attending one of six public forums held
simultaneously in different locations in the region on May 15.
The consultation for growth management and transportation
asked participants how they would design their community to reduce sprawl, protect the green zone and help to maintain the livability of the region.

Council of Councils Meeting
June1993

A half-day Council of Councils meeting was held to discuss
Livable Region Strategic Plan Proposals and the Transport 2021
proposals for the long and long-range transportation plans. A total
of 76 elected officials attended, in addition to municipal staff and
members of the public.

Pacific National Exhibition (PNE)
Display
August and September 1993

The long-range transportation plan proposals and Livable
Region Strategic Plan proposals were highlighted in a land-use
and transportation display at the Pacific National Exhibition
(PNE). PNE management targeted for 1.1 million visitors to the
PNE.
The display was designed for use after the PNE at other appropriate venues to promote the plan proposals.
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Presentations and Interviews
Members of the Steering
Committee and the Project
Team provided briefings, presentations, interviaus or
speeches at the invitation of
these groups during the life
of the TRANSPORT 2021
project.
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Association of Professional Economists of BC
BC Agricultural Land Commission
BC Chamber of Commerce
BC Energy Council
BC Liberal Caucus Committee on Land-use and Transportation
BC Mortgage Investors' Association
BC New Democratic Party Lower Mainland MLAs
Calgary-Vancouver Transport Corridor Business Group
Canadian Federation of University Women, North Vancouver
CBC French Language Television News
CBC Radio Morning Show
CBC Television Evening News
CFVR 850 (Abbotsford) Radio
Chartered Institute of Transport-B.C and Yukon Section
City af Richmond Planning Dept.
CKNW Bill Good Radio Show
CKNW Fanny Keefer Radio Show
Delta Chamber of Commerce
Dewdney Alouette Regional District
Dewdney Alouette Regional District Transportation Task Force
Fraser Cheam Regional District Transportation Task Force
Fraser Valley Liberal Riding Association
GVRD Air Quality Advisory Committee
GVRD Regional Engineers' Advisory Committee
GVRD Strategic Planning-Technical Advisory Committee
Institute of Transportation Engineers, Vancouver
Institute of Transportation Engineers, Victoria
Richmond Chamber of Commerce-Transportation Committee
Squamish-Lillooet Regional District Transportation Task Force
Sunshine Coast Regional District Transportation Task Force
Surrey Chamber of Commerce-Transportation Committee
Transportation Ass'n of Canada-Urban Transportation Council
Tri Cities Chamber of Commerce
Urban Development Institute
UTV Evening Television News
Vancouver Board of Trade
Vancouver City Plan Ideas Fair
Vancouver Courier Newspaper
Vancouver Electric Club
Vancouver International Airport Authority Management
Vancouver International Airport Transportation Seminar
Vancouver Port Corporation Municipal Liaison Committee
Vancouver Province Newspaper
Vancouver Quilchena-Community Forum on Transportation
Vancouver Sun Newspaper
Weather Network Television
295.3 FM and CISL 650 Radio Environmental Show
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Publications can be obtained
from
GVRD Communications and
Education Department
4330 Kingswa
Burnaby, B.C., V5& 4G8
Tel: (604) 432-6339
Fax: (604) 432-6399
Proceedings of Public
Conferences
(held jointly with the GVRD's Strategic
Planning Department)

Appendix 2:
List of Publications

First Conference:
Shaping Our Communities,: The Challenges of Regional
Growth and Transportation
July 1992
(held May 23, 1992 in Surrey, B.C.)
Second Conference:
Shaping Our Communities: The Critical Choices
(held November 28, 1992 in Richmond, B.C.)
February 1993
Third Conference:
Creating Our Future: Critical Choices
(held May 15, 1993
simultaneously in six locations in the region)
June 1993
Council of Councils Meeting:
May 1993
(held March 27, 1993 in Delfa, B.C.)
Council of Councils Meeting:
Creating Our Future: Critical Choices
(held June 12, 1993 in New Wesfminster,B.C.)
June 1993

"Choices"Bulletins
(eight-page bulletins published jointly with the
GVRD's Strategic Planning Department)

1. "Preparing for the 21st Century"

2. Tonference Rejects Business As Usual Planning"
September 1992
3. "Critical Choices"

Newspaper Inserts
(distributed in community andlor region-wide
newspapers)

May 1992

November 1992

4. "Building A Livable Region"

March 1993

"Critical Choices"
A sixteen-page newspaper insert

May 1993

"Greater Vancouver into the 21st Century"
August 1993
A four-page newspaper insert
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