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EXECUTIVE SUMMARY
This research project was conducted as a continuation of ongoing ACT
research into the value of establishing a regional green infrastructure (GI)
network in Metro Vancouver.
Phase 1: Still Creek: A Case Study of Transboundary Municipal Ecosystem

Governance (2017), and Phase 2: Metro Vancouver 2040: A Mecca of
Biodiversity-Led Green Infrastructure (2019), identified an overarching
desire amongst governments, professional practitioners, and NGOs for
development of an integrated GI and biodiversity framework for planning
and decision-making that could bridge across disciplines, jurisdictions, and
political boundaries.
To support this goal, Phase 3: Support for a Green Infrastructure

Community of Practice in Southwestern BC (2020), was focused on building understanding of the needs of different sectors and departments in
order to facilitate knowledge sharing across siloes. ACT worked with six
Metro Vancouver Advisory Committees, made up of staff from member
jurisdictions spanning expertise in engineering, planning, finance and
stormwater, to explore perceptions about GI and nature-based solutions
(NbS) and identify gaps and opportunities for action. This research identified ways these topics are being communicated among staff and to the
public, barriers and perceived risks of pursuing GI/NbS approaches, and
opportunities to further GI and NbS uptake. Presentations and survey
responses took place between April and June 2020.
The results indicate five key findings:
1.

Uncertainty and knowledge gaps are leading risks and barriers for
the implementation of GI and NbS projects.

2.

Both costs and funding sources influence the choice to pursue grey
rather than green infrastructure projects.

3.

Local government staff have limited capacity and time to reduce
knowledge gaps and become well-versed in GI and NbS application.

4.

Widespread departmental collaboration is necessary to reduce barriers to GI and NbS implementation and meet municipal goals.

5.

Clear policy guidance is required.

The report concludes with recommendations, based on these findings, for
helpful practices and resources that can help local governments realize the
many benefits of GI and NbS, including the larger-scale benefits for low
carbon resilience, equity, health, and biodiversity that may be gained by
supporting the development of a regional GI network in Metro Vancouver.
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INTRODUCTION
The Pacific Northwest is one of the most ecologically rich areas in the world and is also one
of the most rapidly urbanizing areas in North America.1 The effects of climate change are
already being felt, and are influencing more severe floods, droughts, heatwaves, wildfires,
glacier loss, and water quality issues.2 A biodiversity crisis is unfolding globally as well as
locally, with species going extinct at rates 100-1000 times the global average.3,4 This crisis is
principally driven by human influences causing habitat loss as well as climate change, which
is shifting ecosystem boundaries, challenging the conditions species rely on to survive and
requiring them to navigate new obstacles, such as cities.
Green infrastructure (GI) and nature-based solutions (NbS) are rapidly emerging in Canada
and around the world as responses to the impacts of climate change such as flooding and
heatwaves.5 These ecosystem-based adaptation approaches may also sequester and/or
store carbon, lower emissions associated with the installation and maintenance of grey infrastructure, and offer significant co-benefits such as improved habitat and biodiversity, human
health benefits, lifecycle cost savings, and job creation.6 Interventions that reduce both emissions and climate vulnerabilities while advancing co-benefits are referred to as low carbon
resilience (LCR) approaches. Research shows that regional GI networks offer larger-scale benefits for both low carbon resilience and biodiversity.7 A lack of clarity about existing programs
and initiatives, funding sources and requirements, best practices for different sectors, policy
guidance, and ways to monitor and evaluate effectiveness can contribute to inaction on both
climate change and GI and NbS projects. This uncertainty underpins the need for new standards, policies and technical specifications that increase the accessibility and practicality of GI
and NbS.

6

ACT’s research on GI and NbS in the context of LCR, with a specific
focus on co-benefits for biodiversity health, has been ongoing in
three phases since 2017. Phase 1 studied transboundary municipal
ecosystem governance between two cities in BC’s Lower Mainland
and Phase 2 expanded this focus to explore conditions required to
advance regional ecosystem governance in Metro Vancouver. In
2020, ACT undertook Phase 3: Support for a Green Infrastructure

Community of Practice in Southwestern BC (see Figure 1). This phase
explored a key priority that emerged from the two previous phases:
advancement of interdisciplinary understanding of GI responses in
local government at a regional level. ACT surveyed members from
six Metro Vancouver Regional Advisory Committeesa to understand
whether and how the terms “green infrastructure” (GI) and “naturebased solutions” (NbS) are currently understood and employed, and
to explore opportunities for action as well as barriers to or risks
involved in implementation reported by practitioners.

Figure 1: Phases 1-3 of ACT’s work on developing a biodiversity-led regional
approach to green infrastructure.

The goals of Phase 3 were to:
1.

Determine whether and how regional and local governments
understand and apply GI and NbS.

2.

Increase awareness and understanding of these approaches.

3.

Advance the potential for more rapid uptake and implementation of GI and NbS projects and approaches.

This report summarizes findings from Phase 3 and offers recommendations to advance GI and NbS uptake at the regional scale.

a. In order, the Regional Planning Advisory Committee (RPAC), the Regional Planning
Advisory Committee - Climate Protection Subcommittee (RPAC-CPS), the Regional
Planning Advisory Committee - Environmental Subcommittee (RPAC-ENV), the Stormwater
Interliaision Group (SILG), the Regional Engineering Advisory Committee (REAC), and the
Regional Finance Advisory Committee (RFAC).
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CONTEXT
Low Carbon Resilience (LCR)
LCR is a pathway to sustainable development that strategically reduces climate vulnerabilities (adaptation) and emissions (mitigation) while advancing co-benefits for key community priorities such as health,
equity and biodiversity. GI and NbS are valuable LCR approaches.

GI and NbS as LCR
Opportunities
Nature-based solutions (NbS) and
green infrastructure (GI) represent LCR
opportunities because they both reduce
emissions and climate vulnerabilities and
provide co-benefits. For example, rain
gardens can absorb and filter excess
overland water and reduce extreme urban
temperatures, while sequestering carbon
and reducing emissions associated
with maintenance and construction of
grey infrastructure.8 Rain gardens offer
co-benefits such as habitat provision,
improved biodiversity, water filtration and
surface level pollutant capture.6 Research
shows that GI and NbS interventions
are more effective at scale and therefore
layered, regional approaches are
optimal (see Figure 2). This requires
intradepartmental coordination to
facilitate knowledge sharing and trust,
and ideally, knowledge sharing amongst
local governments as well.

8

Figure 2:
This graphic
shows how smalllarge scale green
infrastructure
approaches are
combined to
create a regional
GI network.7

METHODS
From January-June 2020, ACT drew from Phase 1 and 2 findings
combined with other research on the local context to develop and
present a series of online workshops and surveys with members
of six Metro Vancouver Regional Advisory Committees, which are
comprised of staff from member jurisdictions.
The survey consisted of multiple choice and checkbox answers,
short written answers, and ordering or sliding-scale answers and
was divided into three main sections:
1.

Communication, to determine how respondents think
about GI and NbS.

2.

Barriers, to identify obstacles to GI and NbS uptake.

3.

Opportunities, to identify paths forward for GI and NbS.

The survey was shared before and during the presentations with
Metro Vancouver Advisory Committees, allowing members time
to consider their responses. In the first committee presentation on
April 17, 2020 respondents were asked to complete the survey
after the presentation, which resulted in very few responses.
Following this, the team changed the presentation style in the
remaining workshops, leading respondents through a survey
completion exercise during the second half of the presentation.
This resulted in a much higher response rate, but as the process
had changed during data collection it hindered the ability to
accurately sort responses by department. Thus, the results show
that only certain questions and answers have themes pulled out
by department that had a reliable sample size. Further, several
questions in our survey asked participants to ‘check all that apply’,
resulting in many responses showing numerous high percentages
(see Appendix 1).
Following completion of the meetings with the Metro Vancouver
Advisory Committees, the ACT team collated responses and
organized them, first by question and then by committee. Key
themes were derived from responses and coded accordingly.
Themes were grouped together and have been interpreted into
areas of impact. Certain questions asked respondents to identify,
for example, ‘the top 3 barriers’, resulting in numerous responses
with a multitude of answers. In these cases, the answers were
broken down into ‘mentions’ and coded accordingly.
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SURVEY RESULTS
The following sections outline the results from our survey questions, framing them in
terms of communication, barriers, and opportunities. The top responses we received were
from respondents who identified that they worked in engineering, finance, and climate.
Respondents who identified working in climate may overlap with other departments,
such as planning or engineering (Figure 3).

Figure 3: Departmental/
sectoral representation
of survey respondents.

“

Communication About GI and NbS

allowing space for nature

makers understood and discussed GI and NbS. This indicates the potential for discrep-

to function and provide

ancies in how GI and NbS are communicated both internally and externally, and in how

Nature based solutions are…

“Working with nature and

ecosystem services naturally
rather than grey or hard
infrastructure.”

Survey Question: What does Green Infrastructure (GI) and Nature-based Solutions
(NbS) mean to you?
One of the most profound findings was the diversity of responses and ways that decision

the two terms are reflected in planning processes throughout the region. However, key
themes emerged despite the lack of consistent definitions for GI and NbS.
GI was primarily identified as constructed green interventions such as rain gardens
that provide services and functionality, such as water filtration or stormwater management. For example, one respondent identified GI as “infrastructure which is integrated

with ecosystem function (e.g., ecosystem services, biomimicry etc.).” NbS were referred
to as complete, intact systems such as wetlands that sustain existing natural features
and were often discussed using conservation and goal-oriented language. For example,

“Using an existing natural system to serve a type of infrastructure function, such as forests,
rivers, etc.” Both GI and NbS were referred to as having the ability to support or replace
grey infrastructure by using or mimicking natural systems.

10

ACT (ADAPTATION TO CLIMATE
CHANGE TEAM)

When asked “What does the term green infrastructure mean to you?”
respondents identified that GI:
•

supports or replaces engineered infrastructure with nature.

•

has a mimicking quality.

•

is sustainable and environmentally friendly, with multiple benefits.

•

is related to climate change/climate action.

•

is often related to stormwater/stormwater management.

•

is often conflated with nature-based solutions.

When asked “What does the term nature-based solutions mean to
you?” respondents identified that NbS:
•

sustains or conserves existing natural features.

•

has an aspect of biomimicry.

•

replaces or supports grey infrastructure.

•

language is goal-oriented .

Survey Question: Does language use differ depending on who you are discussing GI
and/or NbS with?
A majority of respondents stated that they did not know or were uncertain about how

A smaller portion of

their language use would differ depending on who they were communicating with.

respondents preferred using

The next largest response identified only that there were differences between GI and

the term GI, and stated

NbS language use, while many stated that use of GI and NbS was the same or was

this language was more

interchangeable between staff members, the public, and mayor and council. A smaller
portion of respondents preferred using the term GI, and stated this language was more
acceptable for engineers than NbS. NbS language was seen as generally more solu-

acceptable for engineers than
NbS.

tions-focused, but it was noted that the language itself was taken less seriously. One
potential reason for this, as determined in responses to the previous questions, is because
the term NbS is less common and more uncertain than the language of GI, which has consistently been gaining more use.
Survey Question: How do you receive and relay information about GI and/or NbS?
In terms of how information about GI and NbS is both received and relayed by municipalities, materials that could be quickly digested or interactive were identified as the most
useful for communicating to busy government staff.
Information is coming to regional staff members via:
•

Conferences/workshops.

•

Relevant, trusted organizations.

•

Academic sources.

The most useful communications tools to relay information:

“

Green infrastructure is…

“built infrastructure that
utilizes vegetation or bio-

•

Visual representations, figures, posters, and infographics.

mimicry but works like grey

•

Talks and public events.

infrastructure.”

•

Data and statistics.
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Barriers to GI and NbS Uptake
Survey Question: What are the top three barriers to GI and NbS uptake?
Cost/funding and uncertainty and knowledge gaps were identified as the top two barriers to GI and NbS uptake and implementation, followed by issues with trust and buy-in.

Figure 4: This chart
identifies the top
barriers to the
uptake of GI/NbS
interventions.
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Figure 5:
Barriers to GI/
NbS uptake
identified by
respondents in
engineering.

Figure 6:
Barriers to GI/
NbS uptake
identified by
respondents
working in
finance.

Survey Question: When planning for GI/NbS projects, what is the most difficult
barrier to overcome?
Departmental capacity and time were listed as the most difficult barriers to overcome in the GI/NbS planning process. Knowledge gaps are likely to exacerbate
shortcomings in capacity, as familiarity and understanding of GI/NbS processes

“

“Lack of clear direction to
prioritize this type of solution
over better understood

takes time. Uncertainty about the time and capacity needed for effective main-

and more expedient ones

tenance and monitoring of GI projects was also mentioned. Knowledge-sharing

is a barrier to GI and NbS

events, infographics, and other interactive, quickly digestible information as identi-

uptake.”

fied in the Communication section of this report, can alleviate knowledge gaps and
increase trust and buy-in.
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“

Survey Question: Are there perceived risks of using GI and/or NbS?

"Maintenance is unfamiliar
and potentially unpredictable

The perceived risks of using GI and/or NbS were failure/performance, cost, and maintenance. Many participants had concerns about the efficacy of green infrastructure and
were uncertain about what to do if these interventions failed to provide the intended

therefore tough to adopt

service. A large portion of the respondents were engineers, who have significant liability

without doing a bunch of

when designing infrastructure projects, indicating a need from a key practitioner group.

harder pilots."

Uncertainty was mentioned as a top barrier and was a key motif threaded throughout
all identified risks, revealing an overall lack of knowledge about how, where, and when
to apply GI and NbS, and accompanying reluctance to try a lesser known method. This
uncertainty seems to significantly influence perceptions about GI and NbS. Respondents
commented that technical knowledge sharing, standards, and guidelines are important
opportunities to advance uptake of GI and NbS.

“

“What happens when they

fail?”
Figure 7: Perceived
risks to using GI/
NbS interventions
identified by all
respondents.

“

"There is a concern by some
that NBS or GI solutions are
not as robust or effective
as "classical" engineering
solutions.”

Figure 8: Perceived
risks of using GI/
NbS interventions
identified by
engineers.
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Opportunities to Pursue GI and NbS
Survey Question: What are the top reasons to pursue a GI and/
or NbS approach?
Respondents identified three key reasons for pursuing a GI or
NbS approach. The top reason was to reduce the impacts of
extreme weather including flooding and extreme temperatures, followed closely by enhancing biodiversity, and using
GI and/or NbS as an overall climate change response tool.
These results indicate a growing interest in planning to address
the projected impacts of climate change throughout Metro
Vancouver.

Figure 9: The top reasons respondents identified
to pursue a GI and/or NbS approach.

The top reasons identified to pursue a GI and/or NbS approach
by department:
•

Finance: As an overall climate change tool.

•

Engineering: To reduce the impacts of extreme weather.

•

Climate: As an overall climate change tool.

•

Parks: To enhance biodiversity and preserve habitats.

•

Planning: As an overall climate change tool.

•

Ecology/Biology: To reduce the impacts of extreme
weather.
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Survey Question: Which departments/sectors do you see the need for coordi68% of respondents stated
that areas of their OCP
already align with GI and/or
NbS, illustrating the potential

nation with the most to impact GI/NbS uptake?
Engineering and planning were identified as the top two departments with
which to coordinate on advancing GI and NbS uptake. Despite identifying cost/
funding as one of the top barriers to implementation, finance departments were
not identified as a top department to coordinate with. Given the need for deci-

to advance them in existing

sion makers to have proxy values and business cases for natural capital asset

plans.

monitoring and the identified barrier of costs and funding, it is clear that finance
departments have a greater role to play than is currently being identified.
Biologists were also not seen as a priority department, even though enhancing
biodiversity was noted as the second-most important goal for pursuing a GI
and NbS approach.

Figure 10: Coordination
to advance GI/NbS
is most needed
between staff in
engineering, planning,
and stormwater
management.
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Survey Question: What factors associated with GI and NbS would municipal staff like
to see accompany a Metro 2040 update?
The top need identified by respondents was for GI- and NbS-related bylaws, policies,
standards, and guidelines to be integrated in Metro Vancouver’s Regional Growth
Strategy (RGS) update, followed by targets and objectives to allow policy makers to
meet identified goals, along with coordination, collaboration, and political buy-in. Taken
together, these needs articulate a need for clear direction from guiding resources on tangible actions and goals. However, it is not possible to include many of these responses
in an RGS, as it is a high-level document without agency to include bylaws and standards.
Policies that support the development of such tools and help municipalities develop and
implement their own bylaws and policies are feasible for inclusion in an RGS.

Figure 11: The top benefits
for municipalities in an
RGS update include bylaws,
policies, and guidelines,
targets and objectives, and
more coordination.
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Survey Question: What key factors influence the choice to pursue grey or green
infrastructure in a project?
Participants identified costs, political will, and knowledge and buy-in as the key reasons they
would choose grey over green infrastructure for a project.

Conclusions from Survey Results
1.

Uncertainty and knowledge gaps are leading risks and barriers for the implementation of
GI and NbS projects.

2.

Both costs and funding sources influence the choice to pursue grey rather than green
infrastructure projects.

3.

Local government staff have limited capacity and time to reduce knowledge gaps and
become well-versed in GI and NbS application.

4.

Widespread departmental collaboration is necessary to reduce barriers to GI and NbS
implementation and meet municipal goals.

5.

18

Clear policy guidance is required.

RECOMMENDATIONS AND CASE STUDIES
This section presents a high-level set of recommendations based on the conclusions identified above and through other research conducted by graduate
students in the Faculty of Environment at SFU for Metro Vancouver on GI. These
recommendations are designed to provide insights that can help local governments and other organizations working in this area to consider ways to address
the barriers identified in the survey responses. This section also features brief,
illustrative case studies, including some from other countries, as Metro Vancouver
staff were interested in seeing details of best practices emerging from a variety of
contexts.

1. Uncertainty and knowledge gaps are leading risks and barriers
for the implementation of GI and NbS projects
Monitoring and data, along with education and awareness building, are
needed to reduce uncertainty and improve knowledge about how GI and NbS
approaches are working.

Recommendation: Establish monitoring standards to access data
about how GI projects are performing to reduce uncertainty.
•

Require GI and/or NbS projects to have a long-term maintenance plan and
incorporate a monitoring schedule into the maintenance plan.

•

Develop strategic partnerships with academic institutions, NGOs, community groups, and other organizations to advance data collection,
management, and analysis.

Recommendation: Promote education and awareness to reduce
knowledge gaps.
•

Education: Develop a basic educational template to explain how GI/NbS
works that can be modified for all audiences and includes hands-on activities, such as water quality monitoring.

•

Awareness: Enhance the awareness of existing GI/NbS resources to use as
proxy values and case studies for ongoing work.
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Case Study: Monitoring Green Infrastructure Interventions in Chicago
In the survey results, the effectiveness of managing stormwater in urban areas was
identified as one of the biggest risks to GI interventions. Water flowing through grey
infrastructure like pipes and drains is relatively easy to monitor and track compared to
GI interventions. Additionally, instead of using one, one-million-gallon tank, tracking GI
water absorption requires understanding how several different thousand-gallon bioretention cells are storing and absorbing water. To determine the effectiveness of GI, and
better understand how much water was absorbed by numerous bioswales throughout
the city, the City of Chicago implemented a sensor system to monitor water absorption and quality with sensors both above and below ground. The sensors above ground
monitor weather conditions to determine what the GI intervention is dealing with, for
example heavy rain. Below ground, the sensors monitor both pH and temperature,
along with soil moisture and water quality to determine whether the intervention is
managing water as intended.9

2. Costs and funding sources influence the decision to pursue grey over
green projects
Currently, financial institutions are underestimating, and sometimes failing to account for,
the connection between natural assets and the services they provide. Metro Vancouver
is home to a range of natural assets, from old growth and urban forests to waterways,
estuaries, foreshores, parks, and green spaces. These assets provide ecosystem services
like water filtration, soil formation, slope stabilization, as well as aesthetic and spiritual
value and cultural services.10 While some aspects of the value of ecosystems are intrinsic
and unquantifiable, estimating the value of the services provided by natural assets – for
instance, what it might cost to replace them with human interventions – is important if we
are to prevent ecosystems being undervalued or valued at zero, as has commonly been
the case, and to highlight the value of services they are freely providing.8 Understanding
the value of natural capital in a region is crucial for understanding the existing ‘wealth’
of a region. Climate change and ecosystem degradation will increasingly affect business
performance, which will lead financial institutions to become more aware of their dependency on natural assets and capital.11

20

Recommendation: Establish and promote financing mechanisms for
green infrastructure projects.
•

Adopt standards for project financing and investments that mandate responsible environmental projects. 11

•

Local governments can adopt a risk management framework to prioritize,
determine, assess, and manage environmental risk in projects, and/or mandate
that projects over a certain value must adopt a low carbon resilience lens.

•

Adopt cost-sharing frameworks to mitigate larger upfront investments. For
example, the cost for regional GI/NbS interventions that span cities could be
shared by all cities involved.

•

Conduct natural capital inventories to establish the regional value of existing
municipal natural assets. For example, the District of West Vancouver con-

A recent report released
by the Green Infrastructure
Ontario Coalition highlights
the economic impact of
natural infrastructure
solutions in Ontario. It
calculated that the sector
contributed $8.33 billion in
GDP and 122,000 jobs in the
province in 2018.15

ducted a natural capital valuation study to determine the monetary value
received by their natural assets and ecosystem services (Figure 12).

Figure 12: High-low estimated dollar values of ecosystem services provided by both upper and
urban forests in the District of West Vancouver.10
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Case Study: The Case for Natural Infrastructure to Support a Green
Recovery from COVID-19
In the midst of this research, the COVID-19 pandemic unfolded across the world, exposing and exacerbating vulnerabilities in communities. Certain vulnerabilities such as mental
health can be mitigated by improving access to green space in cities. Major economic disruptions have emerged as a consequence of the COVID-19 pandemic, and we now have an
opportunity to consider how we can build back our communities and economy to include
the multiple benefits offered by GI and NbS.12,13,14 In May 2020, a coalition of Canadian
NGOs and local governments wrote to Canada’s federal government making the case
for the benefits of GI and NbS in a green recovery. These recommendations are featured
here because they can be tailored to the Metro Vancouver context, where GI and NbS
approaches can help create jobs, support local supply chains, offer numerous environmental, social, and health benefits, and reduce some capital and operating costs.13,14
The coalition recommends three key ways the federal government can support short and
medium-term investments in natural infrastructure, both as part of Canada’s economic
recovery and to aid its long term resilience to the impacts of climate change:16
1.

Get money moving by expediting funding to shovel-ready and shovel-worthy natural
infrastructure projects that create a pipeline of fundable projects. This will enhance
that availability of immediate jobs.

2.

Keep money moving through existing programs such as the Investing in Canada
Infrastructure Program to address barriers to natural infrastructure projects.

3.

Sustain support in integrated policy, programs, and legislation over the long term.
Putting money towards natural infrastructure projects is a crucial step for advancing
GI and NbS uptake and for transitioning to a low carbon and resilient society.

3. Local government staff have limited training, capacity, and time to
reduce knowledge gaps and become well-versed in GI and NbS application.
Recommendation: Promote and fund training for municipal staff to advance GI and NbS projects.
•

Undertake an analysis of available resources and programs to determine where
training for GI/NbS projects is adequate or needs to be increased.

•

Determine how relevant training can be approached for various departments.

•

Evaluate opportunities for departments to educate other departments, developing
organizational connections and reducing a siloed approach.

22

Recommendation: Existing professional continuing education
credit programs can facilitate education about GI and NbS, without hindering capacity or time.
•

Incentivize GI certification programs that can be incorporated into professional training programs, including continuing education credits through
the Planning Institute of BC.

Case Study: Continuing Professional Education for the
Advancement of Green Infrastructure
Researchers in Oregon, USA interested in how professionals across disciplines
could benefit from Continuing Professional Education (CPE) to advance the
uptake of GI applied a qualitative approach to explore the motivations and
processes of GI CPE training. They determined that CPE courses/seminars were
important for professionals from diverse disciplines within local governments
to obtain technical knowledge and skills about GI and provided a platform for
conversation and collaboration. Participants noted that CPE seminars were
especially helpful because they learned about specific cultural and contextual
obstacles to GI uptake within an environment to discuss those challenges.
These findings suggest that CPE courses increase worker competency and
advance GI knowledge by designing training that facilitates communication
skills, enhances networking, and social learning.17

4. Widespread departmental collaboration is necessary to reduce
barriers to GI and NbS implementation and meet municipal goals.
Recommendation: Support cross-departmental collaboration on
projects where possible by organizing time for co-development of
plans, utilizing regulation, and shifting siloed mindsets.
•

Cross-departmental collaboration often takes more time, and dedicating planning to facilitating integration can yield significant co-benefits
while streamlining processes that ultimately save time and money. When
possible, multiple departments should be encouraged to workshop and
review plans and projects to identify overlaps and synergies.

•

Use regulation to require cross-departmental collaboration where
appropriate.

•

Adapt departmental mindsets to prioritize collaboration.
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Case Study: Central Valley Greenway in Metro Vancouver
The Central Valley Greenway is a 24-kilometre active transportation and low-carbon commuting corridor that connects Vancouver, Burnaby, and New Westminster,
running through both natural and urban areas. Its development is being championed
through collaboration between Translink, the BC provincial government, Canada’s
federal government, Metro Vancouver, and the municipal governments of Vancouver,
Burnaby, and New Westminster. The Central Valley Greenway will facilitate local stewardship, increased wildlife areas, active transportation, and opportunities for public
engagement.18

5. There is a need for clear policy guidance.
Local governments have limited jurisdictional authority when it comes to managing the
environment; using available policy tools is critical. Green infrastructure-related policy
tools for local government can be broken down into the Regional Growth Strategy (RGS),
the Official Community Plans (OCPs), bylaws, and non-regulatory tools. Each of these can
be used in different ways to promote a regional GI network.

Recommendation: Increase the prioritization of green infrastructure in
policies and plans.
The Regional Growth Strategy (RGS): Incorporate GI in Metro Vancouver 2040 strategies
to advance a regional GI network. Strategy 3.2 in Metro 2040 identifies the need to protect natural features and enhance regional connectivity;19 however, this strategy does not
currently mention GI. It would be beneficial for:
•

Metro Vancouver to develop accompanying GI best practices for various land
use typologies (urban, suburban, rural, agricultural, industrial).

•

Municipalities to include additional policies within their OCPs to protect sensitive ecosystems and increase the use of enhanced and engineered assets in
urban settings.20

•

Metro Vancouver and its members could also commit to region-wide
approaches that protect environmentally sensitive areas and enhance green
infrastructure.
○

Metro 2040 currently has an urban containment boundary (UCB) which
maintains a stable footprint for long term development. Metro Vancouver
and its members could strengthen policies that protect the sensitive ecosystems that fall both inside and outside the UCB, such as riparian areas,
or wetlands. Enforcement of the UCB is also necessary to ensure that proposed amendments do not expand the UCB footprint.

○

The Green Bylaws Toolkit21 is a useful guide for implementing various
bylaws and other tools that concern sensitive ecosystems and green
infrastructure.

Official Community Plans (OCPs): Use OCPs to link GI policies from the RGS to the
municipal level. These policies can be integrated into OCPs via:
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•

Regional context statements

•

Objectives and policies

•

Development Permit Areas

•

Amenity/density bonusing

Bylaws: Municipalities can exercise environmental protection authority over certain topics
related to GI, for example via zoning.

Environmental
Protection Authority

Legal Authority

Zoning

Local Government Act, ss.
471-475, 477-498, 510 (OCP)

Landscaping

Ways it can be utilized to mandate
green infrastructure

Local Government Act s. 527

•

Density bonuses/amenity zoning

•

Parking

•

Green roofs

•

Mask and separate uses

•

Preserve, protect, restore, and
enhance the natural environment

Stormwater/ Rainwater Local Government Act s. 523
(impermeable surfaces)
Management

•

Prevent hazardous conditions

•

Protect and manage rainwater runoff

•

Green roofs, rain gardens, grassy
swales

Community Charter s. 69
(drainage)

Soil Removal & Deposit

Community Charter ss.
8(3)(m), 9(1)(e) & 15

•

Erosion control

•

Manage damage to other sites and
natural features

Subdivision and
Development

Local Government Act s. 506
Land Title Act ss. 83, 86

•

Establish location and construction
standards for stormwater collection/
disposal, sewage collection/disposal,
and water distribution.

•

Promote Low Impact Development
(LID)

Figure 13: Municipal environmental protection authority levels in BC and ways they can be used to mandate the use of GI.21

Non-regulatory tools: Tools such as strategies, checklists, and design guidelines can be
used to address gaps not covered by other policies. For example:
○

Regulatory Options for Promoting Green Roofs in British Columbia. 22

○

Green Bylaws Toolkit for Conserving Sensitive Ecosystems and Green
Infrastructure. 21

○

The Green Infrastructure Guide: Issues, Implementation, Strategies and
Success
Stories. 23

○

Tackling Barriers to Green Infrastructure: An Audit of Municipal Codes and
Ordinances. 24

○

Topsoil Bylaws Toolkit. 25
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CONCLUSIONS
This report summarizes the results of research into how members of Metro Vancouver
regional advisory committees perceive green infrastructure (GI) and nature-based solutions (NbS). Their responses indicate that there are clear barriers to GI and NbS uptake
such as uncertainty and knowledge gaps, funding and costs, and a lack of clear policy guidance. However, there are also opportunities, and evidence of a strong increase
in interest in and awareness of the potential for GI and NbS as low carbon resilient
responses to climate change.
Implemented at a regional level, networks of GI and NbS can absorb stormwater and
regulate heat, while also sequestering carbon and benefiting biodiversity survival in a
changing climate. Coupled with the co-benefits these approaches also provide, such
as increased access to green space, human physical and mental health, and job creation, these measures are not only achievable, but desirable, as GI and NbS approaches
also represent a significant opportunity to manage climate change in Metro Vancouver
through low carbon resilience.
Identifying and responding to the barriers and building on the identified opportunities is a
crucial step towards better understanding what local and regional governments need to
consider as they work to advance planning and implementation of GI and NbS projects.
Recommendations include promoting training and capacity building to reduce uncertainty
often associated with GI and NbS projects, establishment of financing mechanisms for
green projects, and increased prioritization of GI and NbS in policies and planning.
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APPENDIX
Appendix 1: Survey Questions
Q1: In which general department or sector do you work in?
a)

Engineering

b)

Planning

c)

Stormwater management

d)

Parks

e)

Finance

f)

Climate

g)

Ecology/Biology

h)

Health

Other (please specify)
Q2: Please write a few brief words about what the phrase “green infrastructure”
means to you.
Q3: Please write a few brief words about what the phrase "nature-based solutions"
means to you.
Q4: How do you view the relationship between GI and NbS?
Q5: Does language used regarding GI and NbS differ in your interactions with other
staff members, interactions with the public, and if relevant, interactions with
mayor and council?
Q6: Please rank the usefulness of the following communications tools to relay information from 1-6, where 6 is the most useful and 1 is the least useful.
a)

Visual representations

b)

Talks and other public events

c)

Data and statistics

d)

Reports

e)

Business Cases

f)

Case Studies

Q7: Which departments/sectors do you see the need for coordination with the most to
impact green infrastructure and nature-based solutions uptake? Please check all
that apply.
a)

Engineering

b)

Planning

c)

Stormwater management

d)

Parks

e)

Finance

f)

Climate

g)

Ecology/Biology

h)

Health

i)

Other (please specify)
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Q8: Where do you usually get your information about green infrastructure and naturebased solutions? Please check all that apply.
a)

Conferences/workshops

b)

Relevant organizations

c)

Academic sources

d)

Team members

e)

Media Sources

f)

Other (please specify)

Q9: Why are you pursuing GI and/or NbS? Please check all that apply.
a)

To reduce the impact of extreme weather, including flooding and extreme tem-

peratures.
b)

To enhance biodiversity and preserve habitats

c)

As an overall climate change tool

d)

To enhance aesthetics and livability

e)

To reduce pollution

f)

Long-term financial benefits

g)

I’ve been instructed to do so

h)

Other (please specify)

Q10: If relevant, how much guidance regarding GI would you take from Metro
Vancouver’s Regional Growth Strategy?
Q11: If relevant, what would you like to see in the Regional Growth Strategy that
would be of benefit to your municipality?
Q12: If relevant, are there areas of your Official Community Plan that align with GI
and NbS?
Q13: Please list the top three barriers of green infrastructure and nature-based solutions uptake, including policy barriers, and knowledge gaps.
Q14: When working on GI and/or NbS planning/projects, what is the most difficult
barrier to overcome Please check all that apply.
a)

Funding

b)

Capacity and time

c)

Lack of familiarity, uncertainty how to proceed

d)

Communication internally

e)

Implementation

f)

Political will

g)

Communication with the public

h)

Other (please specify)

Q15: Are there perceived risks of using GI or NbS? Please list.
Q16: What key factors influence the choice to pursue grey or green infrastructure in a
project?
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