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The four principles described below attempt to approach urban structure and strategic planning from a framework of interactive performance, as opposed 
to the more conventional form-based frameworks.  The abstract nature of the principles is intentional and essential to facilitate a shift to a new paradigm 
for urban planning and urbanization in the 21st century. While all are inherently interrelated, each principle perceives the process through a different lens.  
Consequently each negotiates specifi c indicators/metrics, and each involves different behavioral shifts and their related formal implications.  

Principle Development

4:1

Process

Dynamic Equilibrium Self Suffi ciency

PRECEDENTS

Resiliency Gradation
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Process

Research

low high

2030 Challenge

Considering current trends, it is estimated that by 2030, the US will have demolished and replaced 82 billion square feet (approximately 1/3) of 
the building stock. The amount of energy required to do this would power the state of California for 10 years.  

It takes about 65 years for an energy effi cient new building to save the amount of energy lost in demolishing an existing building. 

Green Systems Functions

Construction
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Process

Applying Concepts: transportation, green networks, activity intensity
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Process

Identifying Character Areas: East/West

Historic Residential Natural
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Process

Identifying Character Areas: North/South

HistoricResidentialNatural
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Strategic Plan

Legend

New Residential New Mixed Use Improved Civic

type. 3-STOREY

density. 26 D.U. PER ACRE

existing block edge 
conditions become less 
rigid

type. COACH HOUSE

residential density and 
proximity supports 
commercial areas.

gradient.

dynamic equilibrium.

resiliency via fl exibility.

self-suffi ciency

provides neccessary density 
while retaining existing 
structures and neighborhood 
character

type. ECO/SOCIAL/
INDUSTRY

offers diversity of housing 
choices for changing family and 
social structures over time. 

visually integrates with 
existing residential and 
commercial urban fabric.

residential density and 
proximity supports 
commercial areas.

gradient.

dynamic equilibrium.

resiliency via fl exibility.

self-suffi ciency

fl exible use as required across 
time and location. allows 
for the adaptive re-use of 
existing structures.

offers diversity of housing and 
commercial opportunities. 

density. AS REQUIRED

relaxes boundaries between 
traditional zoning uses.

creates opportunities 
for district energy and 
decoupled systems.

gradient.

dynamic equilibrium.

resiliency via fl exibility.

self-suffi ciency

allows for re-use of existing 
infrastructure. creates fl exibility 
in systems functions.

capitalizes on and illuminates 
areas of multi-systemic intensity

density. 1 UNIT PER LOT

Connected Green Systems

ecological systemis 
protected in wooded areas 
and integrate into multi-
function streets.

type. PARKS/GREEN 
INFRASTRUCTURE

provides neighborhood 
opportunities for human/
nature interactions.

gradient.

dynamic equilibrium.

resiliency via fl exibility.

self-suffi ciency

capitalizes on and connects 
areas of existing green systems 
to improve functionality.

encourages balanced 
interactions between ecological, 
social, and infrastructural 
systems.

density. N/A

Better Transit and Transporta-
tion

type. TRANSIT ROUTES

transit options with varying 
degrees of intensity

fi ne grained transit web 
strengthens opportunities 
for environmentally 
sustainable neighborhood.

gradient.

dynamic equilibrium.

resiliency via fl exibility.

self-suffi ciency

varied and fl exible systems 
provide resilient service. builds 
upon existing infrastructure.

multiple modes and routes 
converge at points of systemic 
intensity

type. TRANSIT STATIONS

type. URBAN TRAIL

Colored areas indicate formal changes
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Strategic Plan

Phase 1: 2020. Increasing Transit Density

Street Plan Off-Street Parking
SAMPLE SECTION

Hastings Street 5 Year Plan
• Transit/HOV lanes relocated

• All day streetside parking 

10 FEET

LEGEND

Vegetated Swale

Sidewalk

2-Way Bike Path

Parking

Street

Transit Lane 

*see appendix for full size diagrams
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Strategic Plan

Phase 2: 2020. Retrofi tting Infrastructure

Street Plan Off-Street Parking

10 FEET

SAMPLE SECTION

Hastings Street 30 Year Plan

• One-storey buildings replaced by 2- and 3-storey

commercial, residential and mixed use buildings

*see appendix for full size diagrams
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Strategic Plan

Phase 3: 2030

10 FEET

SAMPLE SECTION

Willingdon north of Hastings St
30-50 Year Plan

• 5’ vegetated swales with street trees buffer 

sidewalk and 2-way bike lane from street 

• Trail through restored park land

• New 2-3 storey mixed-use buildings 

oriented E-W

10 FEET

SAMPLE SECTION

Hastings Street near Kensington Plaza
30-50 Year Plan

• Boulevard - 5’ vegetated swales with street trees

separate sidewalk,10’ travel and HOV/transit lanes

and 2-way bike lane 

• Additional mixed-use buildings built up to sidewalk

Street Plan: Heights Off-Street ParkingStreet Plan: Kensington

*see appendix for full size diagrams
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Strategic Plan

Precedents: Gradient

  PHOTO ?
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Process

Precedents: Dynamic Equilibrium
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Strategic Plan

Precedents: Self Suffi ciency

ORTHOPHOTO ?
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Strategic Plan

Precedents: Resiliency via Flexibility

ORTHOPHOTO ?
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Strategic Plan

Phase 3. 2030

Resiliency Via Flexibility: Increased density is accommodated largely via retrofi tting existing structures

3

1

4 10
1

2
1

1

1

1 1

2

3

4 5

6 7 8

9

Additional Commercial Space: m2

1: 35 500
2: 20 701
3: 52 618
4: 32 000

Additional Residential Units

1: 4500
2: 705
3: 650
4: 225
5: 200

6: 390
7: 195
8: 235 
9: 585 
10: 314

Density allocations
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Strategic Plan

Phase 3. 2030

Gradient: 200m Transit Access

east-west

north-south

north-south, adjacent to site transit route
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Strategic Plan

Phase 3. 2030

Dynamic Equilibrium: Regional Systems
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Strategic Plan

Phase 3. 2030

Self Suffi ciency: 400m Commercial Amenity Access
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Strategic Plan

Phase 3. 2030

Hastings Street Character: The Heights
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Strategic Plan

Phase 3. 2030

Alley Character: The Heights
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Appendix

Density Allocation Table

Additional Commercial

COMMERCIAL SPACE CALCULATIONS

LOCATION AMOUNT (FLOOR AREA IN m2)
Area at base of
Willingdon

28 000 m2

  7 500 m2

NW Corner of Sperling 20 700 m2

Along Hastings 52, 618 m2

Surrounding transit
node

32 000 m2

TOTAL REQUIRED

3500 jobs x 14 m2 (150sqft) = 48 775 m2

2500 jobs x 18.6 m2 (200sqft) = 46 450 m2

95 225 m2

TOTAL PROVIDED 103, 703 m2 (8.9% extra)

SUMMARY

 * This does not include:

- commercial components of mixed use along Boundary,
-

Willingdon and Holdom

       -      the employment created by eco-industrial and civic/institutional areas
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Appendix

Density Allocation Table

Additional Residential

RESIDENTIAL SPACE CALCULATIONS

LOCATION AMOUNT (D.U. = DWELLING UNITS)
All SF Residential @
+1

4 500 d.u.

‘Heritage Heights’ @
+2

940 d.u. x 75% coverage = 705 d.u.

Along Hastings 650 d.u.
Along Boundary 8.6 acres mixed  use = 225 d.u.
Willingdon (North side) 200 d.u.
Willingdon (South side) 390 d.u.
Holdom 195 d.u.
Kensington Plaza (Kensington Plaza) 105 d.u.

Sperling end of site, existing commercial convert to mixed use 2.5 acres = 65d.u. + 26

d.u. + 39 d.u

= 235 d.u.
Sperling (edge of site) 390 d.u. + 195 d.u. = 585 d.u.
Surrounding transit
node

300 d.u.

TOTAL REQUIRED 7 500 d.u.

TOTAL PROVIDED 8100 d.u. (3% extra)

SUMMARY

300 additional units
flexibility in terms of secondary suite conversions
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Appendix

Zoning Analysis

Pillars and Values

ECOLOGICAL SOCIAL (INFRA)STRUCTURAL ECONOMIC

RESILIENCY

Natural Systems > Conven  onal - 
Engineering
High Interconnectedness > Low- 
Biodiversity > Homogeneity- 
Large Reserves > Small Reserves- 
Wide Natural Corridors > Narrow- 
Redundant Reserves > Singular- 

Recognize & respect value of embedded - 
memory
Cul  vate exis  ng social condensers- 
Facilitate diversity of demographics, - 
tenures, and architectural typologies
Celebrate ‘Sense of Place’- 
Reinforce local iden  ty though important - 
events (e.g. Hats o   day, Halloween in the 
Heights, etc)

Primacy of Pedestrian > auto-orientated - 
Priority given to systems based on highest - 
degree of synergy achieved (i.e. number of 
‘layers’ successfully integrated/interac  ng
Simplicity > Complicatedness- 
Decentralized (local) systems > Centralized - 
systems
Op  mized func  on depends upon diversity - 
/ redundancy

Provide diversity of housing choices - 
(types, sizes, tenures)
Local Markets > Global Commerce- 
Encourage innova  on (by providing - 
incen  ves to ‘niche markets’ 
compa  ble with pillars)
Ensure taxa  on strategies adapt - 
according to op  mized performance 
of local systems
Chain  Stores as ‘Bou  ques’ rather - 
than ‘Big Boxes’

GRADATION

Gradated links between natural - 
forms/ systems and human forms/
systems

[ e.g.  natural towards East and Burrard 
Inlet,
           man-made towards Burnaby 

Heights  + Has  ngs Corridor] 

Human - Nature
Public -  Private
Transparent -  Opaque 
Fast -  Slow
Loud -  Quiet
New/Young -  Old
Individual -  Block  Neighborhood 

Community Region

Individual behaviors -  global impacts, so 
systems must facilitate changes at all scales 
of interac  on
Transparent systems -  Invisible systems
Public spaces -  Service spaces
‘Natural’ -  Engineered

Local shops -  Larger Chain Stores

DYNAMIC 
EQUILIBRIUM

Regulate CO- 2e  (GHG) levels 
Maintain harmonious balance - 
between:

 natural and constructed - 
environments 
natural and constructed - 
systems
Humans / plants / animals- 

Ensure local area  ows posi  vely - 
contribute to systems of their 
larger regional context 

Maintain harmonious balance between - 
social systems and ecological systems
Maintain harmonious balance between - 
diverse demographics, tenures, and 
interests
Respect the old (heritage, tradi  ons, - 
urban fabric, systems)  and embrace 
the new

Inputs and Outputs of system  ows must - 
be balanced, and must contribute neutrally 
or (ideally) posi  vely to systems of broader 
context 

[re: water, waste, energy, materials, people, 
etc.]

SELF SUFFICIENCY

Natural ‘Nature’ > Man-Made - 
Nature (i.e. self regula  ng systems 
> mechanically regulated ones)
Priori  ze  - op  mized func  on > 
maximized func  on
Decentralized (local) systems > - 
Centralized systems
Cul  vate synergies between social - 
and ecological systems (local 
community as integral part of 
natural world)

Community must allow all residents to - 
meet hierarchy of needs (Psychological, 
safety, love/belonging, self esteem, self 
actualiza  on)

[e.g. ‘Enabling Spaces’ nurture individual 
health & social interac  on]

Bo  om-up governance structure - 
Encourage diversity; yet maintain - 
local identity, and establish local 
autonomy.

Priori  ze  - op  mized func  on > maximized 
func  on
Decentralized (local) systems > Centralized - 
systems
Redundant systems > Singular systems- 
Diversity > Homogeneity- 
Natural ‘Nature’ > Man-Made Nature (i.e. - 
self regula  ng systems > mechanically 
regulated ones)
Innova  on > Conven  on- 

Provide diversity of housing choices - 
(types, sizes, tenures)
Provide incentives to encourage Local - 
Markets

-  DCC’s for  Polluters & Chain stores
Encourage innova  on (by providing - 
incen  ves to ‘niche markets’ 
compa  ble with pillars)
Ensure taxa  on strategies adapt - 
according to op  mized performance 
of local systems

RESILIENCY

GRADATION

DYNAMIC 
EQUILIBRIUM

SELF
SUFFICIENCY
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PROVINCIAL STRATEGIES
2020

PROV
2050

BURNABY STRATEGIES
2030

PERFORMANCE 
INDICATORS

P . T P  S
P .

T
P .

T
P  S

GHG 33%

Carbon Tax- 

Create Cap & Trade system- 

“To meet its climate ac  on targets, the province must reduce 
emissions by another 9 million tons by 2020—over and above 
the ini  a  ves in Phase 1 of the BC Climate Ac  on Plan.”

80%
NET ZERO 

To
 NET POSITIVE

O  set locally via IPZ (- Interac  ve Performance Zoning TM) GHG- 

LAND USE
‘Climate Ac  on through Zoning’- …but they don’t say how
Rights for municipali  es to - create new DPAs (as per Bill 27  – ‘Green Communi  es Act’)
Protect ALR- 

INTERACTIVE
PERFORMANCE

IPZ opposed to Euclidean - 
GHG- 
H2O quality + quan  ty (i.e. in  ltra  on - 
rates)
Air quality / Pollutants- 
Food Produc  on- 
Conserva  on DPAs- 

TRANSPORTATION

10%

2x MODE 
SHARE 

of cycling & 
walking

-     Measure intensity in lifecycle (‘wheels-to-wheels’) approach—takes into account all 
emission-crea  ng ac  vi  es related to use and produc  on of fuel, incl. land-use changes 
that result from biofuel produc  on.

-     use of Marine and Rail transporta  on (possibly thru dev on inland container port)

-    2x transporta  on mode share of cycling and walking (by 2020)

-    1.4 Billion plan to double transit ridership

“Freight tra   c accounts for > 50% of BC’s transporta  on 
emissions.”
“Passenger vehicle tra   c accounts for 37% of BC’s transport 
emissions.”
“A large propor  on of truck trips thru the Lower Mainland 
ports either enter or leave empty.”                       

 [from the BC Climate Ac  on Plan Report, July 2008]

“

80%  Auto Dependency

100%  Fossil Fuel Dependency

-  Priori  ze pedestrian (and human scaled) tra   c over all other forms
-  Re-appropriate streets for people (not cars)
-  Phase out parking
-  Increase bus/trolley infrastructure
-  Re-establish inter-urban rail line (and make adap  ve to readily accept future technologies)
-  Introduce inter-urban Ferry (‘Sea Bus’)
-  Tax kms travelled according to CO2e produced (exponen  ally increase taxes on larger polluters)

Pollutants (par  culate, etc)- 
Noise (intensity of audio  ows)- 
Speed (rates of  ow)- 

(as measure for controlling tra   c volume 
and intensity)

Transit ridership totals- 
Bike / Electric car communes useage- 

ENERGY
PROVINCIAL 

ENERGY 
INDEPENDENCE

-  Become Energy Independent via clean & renewable electricity genera  on (create surplus)
-   Accelerate CO2 capture & storage
-  Create ‘Conserva  on Culture’
-  new BC BioEnergy Strategy

“

LOCALLY ENERGY INDEPENDENT
NET ZERO

To
NET POSITIVE

Fund / provide incen  ves for locally sustainable alterna  ve energies- 
Encourage (via funding) innova  on- 
Educate + regulate to shi   pa  erns of behavior across all scales- 

** Energy & Economies based on Current Solar Income
** Human Power

Energy consumed- 
Energy produced- 
Sources of produc  on (local v.s - 
imported, sustainable v.s. non)

WASTE -  End dependency on land  lls for municipal solid waste  via pollu  on preven  on hierarchy 
(Waste Management Plan) ELIMINATE CONCEPT of WASTE -  Mandate Aggressive Integrated WMP [i.e. IRM]

-  Cul  vate (fund/ provide incen  ves for)  Local Consump  on +  Local Reuse & ‘Upcycling’
-  Amount of solid waste to land  ll (total 

& by sector)

INDUSTRY REGULARLY  
CARBON TAX

-  Tax Industrial Processes    Reduce at re  nery
-  Carbon Cap & Trade system

…but no performance targets mandated

ANNUAL 

CARBON 
TAX

ALL INPUTS BALANCED WITH 
ALL OUTPUTS

Pollu  on- 
Noise- 
Odor- 
Material  ows- 

FOOD SECURITY
Protect ALR                              - 

                …but no performance targets mandated
ALL INPUTS BALANCED WITH 

ALL OUTPUTS
Produc  on levels- 
Consump  on levels- 

INFRASTRUCTURE
-  Ensure federal+ provincial infrastructure funding directly  ed to resiliency

…but no performance targets mandated
ALL INPUTS BALANCED WITH 

ALL OUTPUTS
Mandate Aggressive Integrated - IRM

FOREST SECTOR

-  Include forests, land use, the forest-product sector, bioenergy and other renewable wood-
driven bio-products in the government’s climate ac  on strategy
*  Net Zero Deforesta  on
-  ‘Trees for Tomorrow’ 

…but no performance targets mandated

NET
ZERO

CO2e ABSORBED >
CO2e RELEASED

Recognize natural forests as carbon sinks- 
Create new DPAs for conserva  on and reforesta  on- 

COMMUNITIES -  Create ‘regulatory regime’ that encourages compact, smart community dev
** Green Communi  es legisla  on (Bill 27)

SENSE OF PLACE
SENSE OF IDENTITY
LOCAL AUTONOMY

Health - 
Happiness- 

EDUCATION

-  Educate ci  zenry re: importance of climate change and how their ac  ons lead to + 
or – impacts
-  Incorporate climate issues into curricula for grades K -12
-  Use museums, libraries and online social marke  ng tools to involve youth in climate ac  on.

…but no performance targets mandated

PARADIGM SHIFT
INVOLVING 100% OF LOCAL 

POPULATION 

Sustainability-centric curricula in K-12- 
Emphasis on life long learning- 
Funding to cul  vate learning and exchange of ideas as community condenser—funding allocated to - 
projects crea  ng ‘enabling spaces’ for open exchange
Raise level of awareness & understanding—to create behavioral change through inspira  on- 

Test scores- 
Percent of behavioral changes- 

ECONOMY

-  ‘Niche-market regula  on’
-  New  nancing mechanisms for residen  al and commercial retro  ts
-  Funding for incl. renewable technologies in bldgs
* Restructuring Property Tax assessments to provide incen  ves for energy e   ciency and 
on-site district renewable energy
-  Carbon Tax  =  30$/tone [Carbon Tax  (alone) =  3 million tonne ]

LOCALLY SELF SUSTAINING

Regulated support for Local businesses and local markets- 
Regulated support for ‘Niche-Markets” - 
Priority of funding & incen  ves given to those markets/businesses which:- 
        -   OPTIMIZE performance at all scales
        -   Cul  vate local synergies
        -  Demonstrate innova  on

# of Local jobs- 
Amount of local imports- 
Amount of local exports- 

BUILDINGS Some NET
ZERO

-  All publically funded buildings Net Zero by 2016
-  All new construc  on Net Zero by 2020
-  Update Green Building Code every 3 years (min)

Some 
more 
NET

ZERO

ALL NET ZERO to NET POSITIVE  All new construc  on Net Zero to Net Posi  ve- 
All new renova  ons/retro  ts Net Zero to Net Posi  ve- 
Use ‘Interac  ve Performance’ to balance inputs & outputs of rest of urban fabric- 

Material  ows- 
Building lifecycle - 
Energy modeling- 
Commissioning - 

-  ‘Forests for Tomorrow’
-  ‘BioEnergy Strategy

Appendix

Zoning Analysis

Performance Targets



sustainable urbanism : the hastings corridor ubc urban studio : fall 2008

amon, cutbill, davis, dedrick, schutrumpfInfl ux

4:25

Appendix

Zoning Analysis

2030 Challenge

“The independent Stern review es  mates that failing to act on climate change could 
result in costs and risks equivalent to losing 20% of global GDP.  By contrast, 

the report says that the cost of early ac  on can be limited to about 1% of GDP.”

“In April 2008, Stern further strengthened his earlier conclusions by no  ng that the Stern Review 
had ‘badly underes  mated the degree of damages and the risk of climate 
change’ and clearly demanded immediate ac  on.” 

[from the BC Climate Ac  on Plan Report , July 2008]
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Appendix

Zoning Analysis

Existing Burnaby Zoning Districts
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Appendix

Zoning Analysis

Existing Burnaby Zoning Districts
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Appendix

Zoning Analysis

Existing Burnaby Zoning Districts
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Appendix

Zoning Analysis

Existing Burnaby Zoning Districts
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Appendix

Zoning Analysis

Existing Burnaby Zoning Districts
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Appendix

Zoning Analysis

Alternative Zoning Gradation
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rnative zoning - gradiation InFlux

Appendix

Zoning Analysis

Alternative Zoning Gradation
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Appendix

Zoning Analysis

Alternative Zoning Gradation
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Appendix

Street Phasing

Hastings Street: Phase 1

SAMPLE SECTION

Hastings Street 5 Year Plan
• Transit/HOV lanes relocated

• All day streetside parking 

10 FEET

LEGEND

Vegetated Swale

Sidewalk

2-Way Bike Path

Parking

Street

Transit Lane 
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Appendix

Zoning Analysis

Hastings Street: Phase 2

10 FEET

SAMPLE SECTION

Hastings Street 30 Year Plan

• One-storey buildings replaced by 2- and 3-storey

commercial, residential and mixed use buildings
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Appendix

Street Phasing

Hastings Street: Phase 3

10 FEET

SAMPLE SECTION

Hastings Street near Kensington Plaza
30-50 Year Plan

• Boulevard - 5’ vegetated swales with street trees

separate sidewalk,10’ travel and HOV/transit lanes

and 2-way bike lane 

• Additional mixed-use buildings built up to sidewalk
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Appendix

Zoning Analysis

Hastings Street: Phase 3

10 FEET

SAMPLE SECTION

Willingdon north of Hastings St
30-50 Year Plan

• 5’ vegetated swales with street trees buffer 

sidewalk and 2-way bike lane from street 

• Trail through restored park land

• New 2-3 storey mixed-use buildings 

oriented E-W




