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AdvantageBC
520 – 1090 West Georgia Street
Vancouver, BC V6E 3V7

Mr. Clark Roberts Q.C.,

KPMG is providing the attached report which represents the scope of work agreed upon for our engagement.
This included the following activities:
–

Conducting desktop research to develop an understanding of the Cleantech and Sustainable Finance
sectors, both locally and abroad;

–

Performing a literature review of comparable innovation Clusters throughout the United States;

–

Using growth rates in the identified Clusters to benchmark industry growth rates; and

–

Estimating the opportunity available for the Cleantech and Sustainable Finance Clusters in British
Columbia in the long run.

The report discusses the exciting potential for the Cleantech and Sustainable Finance Sectors in British
Columbia. The Province appears to be uniquely situated to take advantage of the transition to a cleaner
economy, having established a recognized “clean” brand, in addition to a growing cluster of Cleantech
companies. If companies within the Province are able to realize the Sectors’ potential, the Sectors have the
opportunity to provide significant economic impact to the local economy.
It is important to note in reviewing this report that KPMG was engaged in February 2020. The majority of the
analysis contained in this report was carried out during the first few weeks of March, prior to the major
economic disruption that has recently evolved related to the global COVID-19 outbreak. Assumptions made
throughout the report are based on the state of the global economy at the time of engagement and should not
be construed as having incorporated any expectations surrounding the economic impact of the COVID-19
outbreak on future economic performance.
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Executive Summary
Introduction
AdvantageBC 1 is a non-profit organization that promotes British Columbia (“BC” or the “Province”) as an
attractive location for international businesses. AdvantageBC recognizes that as a result of the global push for
a reduction in greenhouse gas emissions, there will be a significant clean economy that develops in coming
years. British Columbia is uniquely situated to benefit from this global growth. The Province has built a
successful brand as a clean economy, and could leverage its growing strength in clean technology to stay
ahead of the curve and take advantage of expected growth. i In addition, the Province has established itself as
a contender in sustainable finance in recent years, as Vancouver has been recognized globally by the Global
Green Finance Index as having a quality and depth of green finance offerings that rank it 17th in the world. ii
AdvantageBC hired KPMG to perform an economic study to investigate the potential of clean technology
(“Cleantech”) 2 and sustainable finance (“Sustainable Finance”) 3 sectors (collectively, the “Sectors”) in British
Columbia. The study had four main objectives:
1

Develop an understanding of the current magnitude and trajectory of the Sectors globally;

2

Develop a current economic profile of the Sectors in BC;

3

Develop an understanding of the size and growth rate of Cleantech or the broader technology
(“Tech”) sectors in other jurisdictions where robust innovation clusters (“Clusters”) 4 have developed;
and

4

Estimate the potential economic opportunity available to BC that could result from the development of
robust Cleantech and Sustainable Finance Clusters.

1

All references to AdvantageBC reflect the business name associated with the International Financial Centre British Columbia Society.

2

For the purposes of this report, the Cleantech sector consists of firms that are involved in the process or provision of services and products that reduce
negative environmental impacts through significant energy efficiency improvements, the sustainable use of resources, or environmental protection
activities. This definition of the Cleantech sector excludes early mainstream adopters of clean technologies; business that generate power for sale; and
those that manufacture, service, implement, integrate, or consult solely with respect to technologies or systems developed by other companies.

3

This report is leveraging the definition of sustainable finance put forth by the Interim Report by the Expert Panel on Sustainable Finance. For purposes
of this report, the definition of the Sustainable Finance sector includes: the capital flows, risk management activities, and financial processes that
assimilate environment and social factors as a means of promoting sustainable economic growth and the long-term stability of the financial system. In
particular, the report will focus on the following components of Sustainable Finance: Green Bonds and investments in infrastructure that promote
sustainability.

4

References to Clusters refer to “a geographically proximate group of interconnected companies and associated institutions in a particular field. As
detailed in further in this report, researchers have found the presence of Clusters to have a positive impact on the region’s economy.
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Approach5
KPMG’s analysis was carried out in the following four stages:
1

An assessment was made of the current state of the Sectors globally. This established a baseline
knowledge of current performance of the Sectors and their expected future growth.

2

An assessment was made of the current state of the Sectors in BC. This was done by leveraging the
recently published BC Cleantech Status Report by KPMG in collaboration with the BC Cleantech CEO
Alliance, and through secondary literature reviews.

3

A review of prominent Cleantech and Tech Clusters in North America was performed. Data was
collected on the Clusters to serve as a benchmark for the growth potential available to the Province if
Clusters were to form surrounding Cleantech. Simultaneously, a review was performed of secondary
literature to understand the economic potential available in the Sustainable Finance sector.

4

Using the benchmarked growth rates, the economic opportunity for the Sectors was estimated using
Statistics Canada’s Input/Output multipliers.

Key Findings
Economic Profile of the Sectors Globally
Globally the Cleantech and Sustainable Finance sectors have realized significant growth in recent years, after
a brief period where investment in Cleantech slowed in the late 2000s. The key findings of the current state of
the global Sectors are summarized in the table below:
Economic Profile
Cleantech

Sustainable Finance

Exports

Increasing Demand

– As the costs of inputs and products in the
Cleantech space have decreased in recent years,
demand in the sector has increased.

– It is estimated that an additional investment of
close to $300-$500 billion per year is required
to achieve the goals outlined in the Paris
Agreement 6. In particular, much of this
investment will be related to building new
environmentally friendly infrastructure or
retrofitting old infrastructure. Financing
required for this activity will be significant.

– Export activity is forecast to reach $2.5 trillion by
2022; this follows compound annual growth of
exports between 2008 and 2015 of approximately
4 percent.
Investment

Green Bonds

– US investment has returned to Cleantech
investment levels achieved prior to the 2008
Financial Crisis. China and Europe, large players

– In 2019, there was US $257.7 billion in green
bond issuances, which was annual market
growth of 51 percent.

5

KPMG conducted desktop research and relied on information and data presented by publicly available sources. In preparing this report, KPMG relied
on information and material provided by other parties. KPMG has not audited nor independently verified any of the third-party information. None of
KPMG, member firms of KPMG nor any of their respective directors, officers, partners, employees, agents or representatives make any
representations or warranties as to the accuracy, reasonableness or completeness of this information, nor shall any of them have any liability for any
representations, expressed or implied contained herein, or for any omissions from the report or from any other written or oral communications
transmitted in connection with this report. KPMG will not assume any responsibility or liability for losses incurred by AdvantageBC or other parties as a
result of the circulation, publication, reproduction or use of this report.

6

The Paris Agreement was an agreement reached by parties of the United Nations Framework Convention on Climate Change, the aim of which was to
combat climate change and to accelerate and intensify the actions and investments needed for a sustainable low carbon future.
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in Cleantech, have been investing billions of
dollars in the Sector.
–

Patents for innovation in clean technologies are
outpacing technology patents in almost all other
sectors, indicating that the appetite for
innovation in the Sector is growing. iii

– Investment in green bonds, and other related
instruments, will likely increase as taxonomies
are being produced globally, and locally in
Canada, that help to define the Sustainable
Finance sector, making it a more easily
accessible investment for interested parties.

In general, there is a consistent indication that global activity in both Cleantech and Sustainable Finance is
expected to see sustained growth in coming years as the world transitions to a cleaner economy.

Economic Profile of the Sectors in BC
Both the Cleantech and Sustainable Finance Sectors have a growing presence within the BC economy.
Importantly, British Columbia already has a nascent cluster of companies producing Cleantech goods and
services. In addition, Sustainable Finance activity has become more prevalent in recent years.
The key findings of the current state of the BC Sectors are summarized in the table below:
Economic Profile
Cleantech

Sustainable Finance

Revenue

Global Recognition

– Revenue growth has remained steady; forecasts
estimated a 25 percent increase in expected
industry revenues for 2018 7, and growth of
greater than 45 percent between 2018 and 2019

– Vancouver has been recognized globally by
the Global Green Finance Index as having a
quality and depth of green finance offerings
that rank it 17th in the world. iv

– 2019 revenue is estimated to reach $3.5 billion
Jobs

Green Bonds

– Compound annual job growth between 2016 and
2018 was 25 percent; this is significantly stronger
than the average compound annual growth rate in
BC during the same time period (2.5 percent)

– There appears to be increasing appetite for
green bond issuance in the Province. There
have been a handful of green bonds issued
over the years, including the City of Vancouver
and TransLink, with most recent issuances
being oversubscribed.

– It is estimated that in 2019, Cleantech jobs were
estimated to reach 12,419, this translates to a
jobs concentration that is 2,500 jobs per million
people in the population
– BC’s Cleantech Sector employs highly skilled
labour earning an average salary of $82,000

7

Investment

Sustainable Infrastructure

– Between 2016 and 2018, it is estimated that
approximately $1.9 billion in total equity was
raised by the Cleantech sector. v This is nearly
twice the amount that was raised between 2014
and 2016.

– It is estimated that Canadian investors could
earn between $23 billion and $90 billion for
choosing to invest in sustainable infrastructure
alone. vi
– Canada is actively supporting sustainable
infrastructure investment through the

Data reported in the 2019 BC Cleantech Status Update was reported as estimates for 2018
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Canadian Infrastructure Bank, which has
dedicated two of their four priorities to
Sustainable Finance related targets: Green
Financing and Public Transit.
– The opportunity available in infrastructure
investment is particularly significant for the
Province, as one of the top infrastructure
investors in the world, British Columbia
Investment Management Corporation, is
domiciled in British Columbia.
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As fundamental changes to business-as-usual are made in order to achieve climate commitments, demand
within the clean economy will increase. This will be accompanied by increased demand for Cleantech goods
and services, and the need for financing to support the transition to a cleaner economy. The Province is
uniquely positioned to benefit from the business and economic growth that will accompany this demand given
the current foundation provided by the Sectors. Encouraging the development of the Province into a Cluster for
Cleantech and Sustainable Finance may allow for access to significant economic opportunities that
simultaneously meet the Province’s climate objectives.

Review of Prominent Clusters
Research has demonstrated that Clusters act to accelerate growth within a sector or industry. Clusters emerge
when a network of companies or groups cohabit the same geographic location, and thereby collaborate and
compete in a way that generates innovation at a growth rate that they wouldn’t have achieved in isolation. vii
Both academic and applied research has suggested that firms and regions benefit from “clustering.” Some of
the important economic influences associated with clustering include the following:
–

Research highlights that Clusters create robust networks of people and institutions. Research and other
case studies have shown that strong Clusters are able to foster innovation through knowledge transfer, and
can strengthen entrepreneurship and start-up survival, resulting in positive spillover and economic
benefits. viii

–

Clusters create a nucleus of talent, allowing an environment where labour understands they have the
flexibility to access a multitude of opportunities.

–

It has been found that industries that are located in relatively strong Clusters experience much higher
growth rates in employment, than those industries located in regions that have weaker Cluster
specialization. ix

–

Growth rate of wages and firm establishment are also positively impacted by the existence of a strong
Cluster. x

If BC encourages the development of Clusters in Cleantech and Sustainable Finance, it could help to increase
the Sectors’ share of the Canadian market and allow them to become more competitive on a global scale.
Part of the research performed to understand the potential impact of Clusters on a sector was to review
prominent Clusters in North America. These jurisdictions are referenced frequently in literature as regions with
a strong Cluster, where the economic performance of the relevant sector exceeds national growth. The
compound annual growth rate for each of the comparable jurisdictions was assessed and estimated using
publicly available data. This led to a range of Cluster growth rates between 2.8 percent and 8.9 percent with a
median of 4.6 percent. This range supports research that highlights the relationship that strong Clusters can
support sustained job growth. This information was also used as the basis for estimating the economic
opportunity available in the Provincial market, conditional on the development of a strong Cluster.
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Opportunity in the Cleantech and Sustainable Finance Sectors
Cleantech Sector
As BC already has a nascent Cleantech Cluster, it has a strong foundation to develop into a robust Cluster
which will reveal potential growth. Using the growth rates of comparable jurisdictions with prominent Clusters,
described above, the median growth rate was then applied to BC’s jobs data in order to model out what the
growth path could look like for the Cleantech sector in 2030, conditional on the establishment of a robust
Cleantech Cluster.
It was estimated that the Cleantech sector in BC has the
opportunity to support between 29,000 and 32,000 jobs.
This would more than double the current number of jobs
in Cleantech in BC and increase the provincial ratio of
Cleantech jobs per million people to nearly 5,000.
It was estimated that the Sector would contribute
between $3.4 billion and $3.6 billion in GDP and $5.8
billion and $6.3 billion in output, as measured in 2019
dollars. This would mean that the direct contribution of
the Cleantech sector to BC’s GDP could almost double,
increasing from 0.45 percent in 2019 to approximately 0.9
percent by2030. 8
The direct economic impact within the Province is summarized in the table that follows:
Direct Economic Impact: Within Province 9
Output

GDP

Jobs

$5.8 billion - $6.3 billion

$3.4 billion - $3.6 billion

29,000-32,000

Sustainable Finance Sector
In line with the expanding clean economy, investors within the Province are already showing interest in
Sustainable Finance. As the transition to a cleaner economy accelerates, funds will be required to support its
evolution. BC will benefit from encouraging the development of a Cluster of Sustainable Finance investors to
take advantage of the global growth in the Sector.
As a result of data limitations, the approach for estimating the potential opportunity in BC’s Sustainable
Finance sector differed from the approach used to estimate the Cleantech sector. A literature review was
performed, and a report published by Corporate Knights 10 was identified which provided an estimate of the
opportunity available in the Canadian market. The majority of this opportunity is predicted to arise from
sustainable infrastructure investment. This could place BC in a position to assert itself in the Sustainable

8

BC GDP was extrapolated to 2030 using the Expenditure Based Estimate of GDP and the CAGR between 2007 and 2018. Values were then
converted to 2019 dollars using CPI. 2030 CPI was forecasted using CPI CAGR between 2007 and 2018

9

The economic impact was estimated using within province multipliers. This therefore summarizes a subset of the total national impact that Sector
would have on the Canadian economy

10

Corporate Knights is a media, research, and financial information products company based in Toronto, Canada, focused on promoting an economic
system where prices fully incorporate social, economic, and ecological costs and benefits, and market participants are clearly aware of the
consequences of their actions.
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Finance market, as one of the largest infrastructure investors in the world, British Columbia Investment
Management Corporation, resides in the Province.
To estimate the opportunity in the Sustainable Finance market that could be realized within BC, it was
assumed that the Province could capture the same proportion of the Sustainable Finance Sector that it
currently has of the Canadian Finance sector.
Under this assumption, it was estimated that the Sustainable Finance sector in BC has the opportunity to
support between 11,000 and 20,000 jobs. This would lead to between $2.4 billion and $4.5 billion in GDP and
$4.2 billion and $7.7 billion in output as measured in 2019 dollars. This would mean that the direct contribution
of BC’s Sustainable Finance sector to BC’s GDP could be between 0.6 percent and 1.2 percent. 11
The direct economic impact within the Province is summarized in the table that follows:
Direct Economic Impact: Within Province 12
Output

GDP

Jobs

$4.2 billion - $7.7 billion

$2.4 billion - $4.5 billion

11,000-20,000

Encouraging the development of a Sustainable Finance and Cleantech Cluster could introduce substantial
economic opportunity to the Province. Leveraging its existing strengths in the clean economy and its brand as
a sustainable province, BC may be able to assert itself as a larger contributor to the Cleantech and Sustainable
Finance sectors moving forward.

11

BC GDP was extrapolated to 2030 using the $2012 Expenditure Based Estimate of GDP and the CAGR between 2007 and 2018. Values were
adjusted to 2019 dollars using the forecasted CPI for 2030 based upon the CAGR between 2007 and 2018.

12

The economic impact was estimated using within province multipliers. This therefore summarizes a subset of the total national impact that Sector
would have on the Canadian economy
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Introduction
Background
There is a growing international recognition of the global imperative to transition industrial activity to cleaner
methods of production. In 2015, 197 countries signed the Paris Agreement, committing themselves to limiting
the average global temperature increase this century to below 2ºC above pre-industrial levels.
Canada itself has committed to reducing greenhouse gas emissions to 30 percent below 2005 levels by 2030. xi
British Columbia committed to a more aggressive target in 2018, unveiling CleanBC, a Provincial initiative that
provides a pathway to reduce greenhouse gas emissions to 40 percent below 2007 levels by 2030. xii In
addition to the Provincial commitments to reducing greenhouse gas emissions, municipalities are also
committing themselves to a greener future. The City of Vancouver (“Vancouver”) implemented the Greenest
City Action Plan with an aim to become the greenest city in the world by 2020. The plan also commits to
transform Vancouver into a city powered completely by renewable energy before 2050. xiii Similarly, the City of
Victoria (“Victoria”) has committed to shifting away from fossil fuels to 100 percent renewable energy by
2050. xiv The commitments made by both the provincial and municipal levels of government will require a
significant overhaul of business-as-usual across the country as infrastructure and companies will need to
embrace new technologies and behaviours to fulfill these goals. As a result, it is expected that a significant
clean market of technologies and services is likely to develop in coming years as countries and companies
push for a reduction in greenhouse gas emissions.
AdvantageBC is a non-profit organization that promotes British Columbia (“BC” or the “Province”) as an
attractive location for international businesses. AdvantageBC recognizes that as a result of the global push for
a reduction in greenhouse gas emissions, there will be a significant clean economy that develops in coming
years. British Columbia is uniquely situated to benefit from this global growth. The Province has built a
successful brand as a clean economy, and could leverage its growing strength in clean technology to stay
ahead of the curve and take advantage of expected growth.xv In addition, the Province has established itself
as a contender in sustainable finance in recent years, as Vancouver has been recognized globally by the
Global Green Finance Index as having a quality and depth of green finance offerings that rank it 17th in the
world. xvi
The focus of this report is understanding how BC could benefit from development of clean technology
(“Cleantech”) and sustainable finance (“Sustainable Finance”) sectors (collectively, the “Sectors”) 13. In
particular, BC has the foundation to encourage the development of a strong Cleantech cluster, and to cultivate
a Sustainable Finance sector that will fund growth in the clean economy. The specific objectives of this study
are outlined below.

Objectives
This report provides an overview of the economic opportunity in BC that would result from the development of
a robust Cleantech and Sustainable Finance cluster. Analysis was undertaken to understand the trajectory and
magnitude of the Sectors in international markets, and within BC, and to discover how Clusters in other regions
13

Section 2 provides the working definitions of the Sectors used in this report.
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have developed and impacted their local economies. This information was used to assess how the
development of a strong cluster in BC could impact the future economy.
In summary, this analysis has four main objectives:
1

Develop an understanding of the current magnitude and trajectory of the Sectors globally;

2

Develop a current economic profile of the Sectors in BC;

3

Develop an understanding of the size and growth rate of Cleantech or Tech sectors in other
jurisdictions that have robust innovation Clusters; and

4

Estimate the economic opportunity available to BC that would result from the development of robust
Cleantech and Sustainable Finance Clusters.

Approach
The analysis in the report was carried out in four stages that are discussed in further detail below:
Approach

Stage 1: Cleantech and Sustainable Finance Sectors through a Global Lens
The key objective of this stage was to develop an understanding of the current size of the international market
and its potential for growth using publicly available information. Secondary data was assessed in order to
define the baseline size of the Sectors globally. This included a review of literature or reports that describe and
quantify the current size and potential of the Sectors globally.
Stage 2: Cleantech and Sustainable Finance Sectors in BC
The key objective of this stage was to develop an understanding of the current size of the Sectors within BC.
This included leveraging data produced in KPMG’s BC Cleantech 2019 Status Report to understand the size
and expected growth of the BC Cleantech sector and undertaking secondary research on the current status of
the Sustainable Finance sector in BC. This stage provided the foundation for understanding the current
economic performance of the Sectors in BC as a basis to assess the potential of these Sectors moving
forward.
Stage 3: Cleantech and Sustainable Finance Cluster in BC
The key objective of this stage was to understand how a cluster could influence the growth of the Sectors in
BC. This information could be used to estimate the effect on the provincial economy from encouraging the
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development of Cleantech and Sustainable Finance Clusters in BC. The first step was to identify the economic
opportunity resulting from the development of a Cleantech cluster. This involved performing a jurisdictional
scan to identify comparable innovation Clusters. These Clusters exist in similar economic regions, with a focus
on Cleantech or Tech more broadly.
Where possible, data on employment growth in the regions surrounding these Clusters was used to estimate
the growth that these Clusters introduce to the local economy. This formed the benchmark growth rates used
for modeling the potential impact that a cluster could have on the BC Cleantech sector. This growth rate was
then applied to employment statistics about the present size of the BC Cleantech sector to estimate the
economic opportunity in BC that would result from the development of a Cleantech cluster.
The second step was to assess the potential for BC’s Sustainable Finance sector. At this stage, the size of the
Sustainable Finance market in BC is difficult to measure using publicly available information. As a result, the
analysis for the potential of the Sustainable Finance sector follows a slightly different approach. As demand for
the clean economy increases and commitments are made to meet global goals under the Paris Agreement,
funding will be required. This could lead to the natural development of a cluster of Sustainable Finance
products, firms and investors. In order to estimate the potential available for the Sustainable Finance sector in
BC, a literature review was performed of secondary sources that provided estimates of the potential size of the
Canadian Sustainable Finance sector in the future. This information was used as the foundation for estimating
the potential opportunity for the Sustainable Finance sector in BC.
Stage 4: Economic Impact Analysis
The key objective of this final stage was to estimate the economic impact of the Sectors on the BC economy in
the presence of a robust Cleantech innovation cluster in 2030. Through the application of Statistics Canada’s
Input/Output multipliers, the potential for GDP, Output, and Employment were estimated.

Report Structure
The layout of the report is as follows: Section 3 provides the sector and cluster definitions used for this report.
Section 4 provides a profile of the Cleantech sector, both globally and within BC; Section 5 provides a profile of
the Sustainable Finance sector and current activities occurring in BC; Section 6 describes innovation Clusters
and the economic opportunity that arises from their development; Section 7 estimates the opportunity available
to both the Cleantech and Sustainable Finance sectors; and Section 8 will describe the potential economic
impact associated with the robust development of these Sectors in BC.
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Key Definitions
Clean Technology Sector
For the purposes of this report, the Cleantech sector consists of firms that are involved in the process or
provision of services and products that reduce negative environmental impacts through significant energy
efficiency improvements, the sustainable use of resources, or environmental protection activities. This
definition of the Cleantech sector excludes early mainstream adopters of clean technologies; business that
generate power for sale; and those that manufacture, service, implement, integrate, or consult solely with
respect to technologies or systems developed by other companies. xvii

Cleantech Sector

Current economic data and literature on the Cleantech sector varies in the criteria for classification of
Cleantech firms. In BC, the main data source on Cleantech firms and employment levels is the BC Cleantech
Status Report which reports data for “Pure-Play” Cleantech firms. As a result, the analysis of the BC Cleantech
sector in this report will focus on the potential economic impact from these “Pure-Play” Cleantech firms, as
defined above.
Much of the global data and literature utilizes broader definitions. It will be specifically noted where this report
refers to secondary research using these broader definitions, in order to distinguish from the Pure-Play
definition of Cleantech used for the BC opportunity.

In this report, the definition of the Cleantech sector excludes early mainstream adopters of clean
technologies; business that generate power for sale; and those that manufacture, service, implement,
integrate, or consult solely with respect to technologies or systems developed by other companies.
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Sustainable Finance Sector
For purposes of this report, any reference to Sustainable Finance will refer specifically to green bonds and
investments in infrastructure that has clear environmental benefits. Each of these are discussed briefly below.
Green Bonds
Green bonds, or climate bonds, are fixed income financial instruments that are clearly linked to a climaterelated solution or purpose. xviii The bonds can be issued by both the private and public sector.
Green Bonds are fixed income financial instruments that are clearly linked to a climate-related
solution or purpose.

Sustainable Infrastructure Investment
Sustainable infrastructure investment refers to financing of development that has clear environmental benefits.
This can include initiatives with a specific focus on energy, water, and land management; green areas, smart
technology and the use of sustainable durable build materials, in addition to “green” or “smart” buildings. This
also includes existing infrastructure which needs to be retrofit, rehabilitated, redesigned, or reused. Sustainable
infrastructure investment does not include the economic output or job creation resulting from the actual
sustainable infrastructure spend.
Sustainable Infrastructure Investment refers to financing of development that has clear environmental
benefits.

Cluster
In addition to the sector definitions described above, this report makes references to Clusters. References to
Clusters refer to “a geographically proximate group of interconnected companies and associated institutions in
a particular field.” xix Clusters differ from precincts by spreading over a geographic area (e.g., a city or region)
rather than occupying a single physical space. Clusters are able to bring established businesses together with
research institutions, suppliers and other stakeholders to create a synergistic and innovative community xx.
Many Clusters are sector-specific, focused on a particular program or technology – but there are examples
where generalist innovation Clusters have thrived in large centres. Specific examples that illustrate the
definition include Silicon Valley and Research Triangle Park in the United States.
Any divergence from the definitions listed above will be clearly noted.
Innovation Clusters refer to “a geographically proximate group of interconnected companies and
associated institutions in a particular field.”

November 6, 2020

12

Cleantech Sector
Global Cleantech Sector
The Cleantech sector spans across all industries of the economy and encompasses all processes, products or
services that reduce negative environmental impacts. 14 The most common applications are in mining, oil &
gas, transportation, recycling, power generation, energy efficiency, water, and agriculture. xxi As input costs
have begun to decrease, widespread demand and production has increased. xxii Recent economic indicators
demonstrate a trend of strong growth in the global Cleantech sector.

Key Findings

Market Size & Exports
The global Cleantech sector has seen significant growth in recent years. Positive market outlook has been
supported by strong growth in exports in recent years. The sector is highly export oriented, as many countries
cannot meet demand with internal supply, and rely on other countries with various comparative advantages to
produce technology that will solve their specific climate issues. According to analyst estimates, between 2008
and 2015, compound annual growth of Cleantech exports was approximately four percent. xxiii Global export
activity is projected to reach $2.5 trillion by 2022. xxiv15
Global Cleantech Sector Export Market
2008

2015

880 billion

1,150 billion

Analytica xxv

2022
2,500 billion
Smart Prosperity

14

References to Cleantech when discussing the global market are to this definition; references in Section 2.1 revert to the “pure-play” technology
definition listed in the Introduction

15

All dollar figures are in Canadian dollars unless otherwise noted
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Innovation & Investment
In addition to market growth, innovation within the Sector has
Clean technology products and services
been increasing. Patents for innovation in clean technologies
in the agriculture and food sector raised
are outpacing technology patents in almost all other sectors,
over US$12billion in venture capital in
indicating that the appetite for innovation in the Sector is
2018 compared to only around
growing. xxvi Increased investor behaviour also points to
US$500million per year between 2010
growing innovation in the sector. Promisingly, US investment
and 2012.
in clean technology has recently surpassed the high it
achieved in 2011. xxvii Increased interest and demand in
Cleantech is due, in part, to recent trends in the decreasing cost of inputs and products in the Cleantech
space. As innovation in the sector continued in recent years, costs were driven down, which helped to support
widespread adoption, thereby increasing demand. xxviii. The benefits of reduced costs can be seen through
electric vehicle sales, which increased more than 7.5 times between 2011 and 2015 due to their increased
affordability, as battery costs fell by half over the same period. xxix
In addition, big market players, such as Europe and China have been investing billions of dollars in the Sector.
As of 2016, China had invested 1,850 billion RMB (approximately 26.9 billion USD); Chinese investment is
expected to grow more than 800 percent in coming years. xxx

Canada’s Opportunity
This sustained growth has many positive implications for Canada, which is celebrated as one of the Cleantech
leaders globally. According to the Clean Tech Innovation Index 16, Canada is in the top five countries with the
highest Cleantech innovation
index further supporting that
Canada has the opportunity to be
a key contributor to the growing
Cleantech sector. xxxi Canada’s
rank has improved significantly in
recent years due in large part to
an increase in the number and
value of Cleantech funds and
domestic investors targeting
Cleantech. xxxii

The country has developed clean technology specializations that are demanded by markets such as China,
Europe, and India. xxxiii As of 2017, Canadian revenues in the sector were projected to be $18 billion in
2022. xxxiv This growth will likely be centralized around the current Cleantech nucleuses in the country, such as
Toronto and BC.

16

An index which shows where entrepreneurial clean technology companies are set to emerge
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BC Cleantech Sector 17
In recent years, BC has developed a thriving Cleantech Sector which is estimated to have achieved growth
rates of nearly 30 percent in both employment and revenue xxxv. This growth indicates a need from consumers
for Cleantech products, an appetite from entrepreneurs to enter the Cleantech space, and an interest of
investors in providing funding to the sector. Investment in the sector has also increased, highlighting
confidence in the future prospects of the sector from private investors.

Key Findings

Employment
BC’s Cleantech sector has continued to expand its ranks and is estimated to employ 16,300 people globally as
of 2018, with 9,604 of these employees working within BC. Continued growth was expected for 2019, where it
was forecast that an additional 2,800 jobs would be created within the Province. xxxvi This growth rate far
exceeds average annual employment growth within BC across all industries, which has averaged 2.5 percent
in recent years. xxxvii

17

As outlined in Section 2, due to data availability, the Cleantech sector in BC is defined in this section to be solely companies generating new
intellectual property, business models, or service offering, and does not include the much larger set of companies that implement these products and
services in their own operations.
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In addition to employment growth, the jobs associated with the Cleantech sector demand highly-skilled workers
which generally point to high levels of incomes. Employment in the Sector requires engineers, designers, sales
and marketing, and other technical expertise. As of 2018, the average salary for a Cleantech employee in BC
was $82,000, which is more than 60 percent higher than the average annual wage observed in the Province for
the same period. 18 As growth in the Sector continues, additional higher paying jobs will be created in the
Province, helping to stimulate economic activity further.
Revenues & GDP
The Cleantech sector’s revenues have also shown strong growth. Forecasts estimate a 25 percent increase in
expected industry revenues for 2018, and revenue growth of greater than 45 percent between 2018 and
2019. xxxviii
This increased business output is beneficial for a variety of industries, with transportation, power and utilities,
oil and gas, agricultural & food processing, and water and waste management being the top five primary
consumers of the output from the Cleantech industry. xxxix The diversification across consumers allows for
protection from the business risks associated with supplying a single industry. In addition, as more industries
transition to Cleantech, aggregate demand in the sector will likely also increase.
It is likely that Cleantech will continue to make an increasing contribution to Provincial GDP as the Sector
grows. In 2016, BC’s Cleantech sector accounted just under a quarter of a percent of BC’s GDP. 19 Based upon
estimates for sector growth through 2019, it is estimated that BC’s Cleantech sector contribution could more
than double, contributing nearly half a percent to Provincial GDP in 2019. 20 Based on historical trend, the
Cleantech sector is positioning itself to have the potential to increase its contribution to BC’s GDP.

18

Average annual salary was calculated by taking 2018 average weekly earnings by Industry published by Statistics Canada and multiplying by 52. This
led to an estimate of $50,390 average annual wage

19

GDP estimated using 2016 All Industry Input-Output multipliers for British Columbia based upon the jobs forecasts in the BC Cleantech 2019 Status
Report; values converted to relevant nominal dollars using CPI.

20

GDP estimate for 2019 calculated using the compound annual growth rate for BC Expenditure Based GDP between 2016 and 2018.
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Investment
As businesses attempt to enter the market and scale-up they will look to private investment to help fund their
operations and expansions. Between 2016 and 2018, it is estimated that approximately $1.9 billion in total
equity was raised by the Cleantech sector. xl This is nearly twice the amount that was estimated between 2014
and 2016, which highlights that investors are growing increasingly more confident in their expectations of the
BC Cleantech sector’s performance.
Several factors point to the long-term viability of BC’s Cleantech sector. Its companies have been growing, and
the Cleantech sector has become a source of opportunity for BC residents and an influential driver for BC’s
economy. However, the sector is young, with nearly 70 percent of the companies having been in operation for
less than ten years. It is probable that the strong growth rates observed in recent years will slow, as the market
grows into itself, or firms struggle to scale-up. The development of a cluster could provide the boost to the
sector that could help it to continue on a robust growth trajectory.
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Sustainable Finance Sector
Global Sustainable Finance Sector
Scientists have estimated that an additional investment of close to $300-$500 billion per year is required by
2030 to achieve a 1.5ºC-2.0ºC limit on the increase of average global temperatures below pre-industrial levels
as dictated by the Paris Agreement xli. The funding required to finance these expected costs cannot only be
provided by the public sector. The private sector has the opportunity to play a large role in contributing the
investment required to achieve global goals for sustainable development. Markets have already been showing
increased supply from the private sector as investors, both retail and institutional, corporate and financial, have
been entering the market in both increased volume and transactions.

Key Findings

Sustainable Finance sector is comprised of a variety of instruments and investment products. For the purposes
of this report, two components are profiled: green bonds and sustainable infrastructure investment.

Green Bonds
Green bonds are fixed income financial instruments that are clearly
linked to a climate-related solution or purpose. xlii The bonds can be
issued by both the private and public sector. Most issuances are
use-of-proceeds bonds, which specifically tie each issuance to a
particular climate-related program or asset. This allows investors to
clearly understand how their financial contribution will be used. xliii

In 2019, the majority of the Green bond
issuances were from private
corporations, with the share arising
from non-financial corporations
increasing.

In the same year, approximately 81
In 2019, there was US $257.7 billion in Green Bond issuances,
percent of issuances were directed
which was annual market growth of 51 percent from 2018. xliv In
toward Energy, Buildings, and
particular, certified issuance of green bonds increase by 86 percent
Transportation.
from 2018, comprising 17 percent of global volumes. xlv In 2019,
Europe was the global leader in issue volume, although annual
volumes in markets such as Japan and North America continued to experience dramatic growth (29 percent
and 46 percent annual growth, respectively). xlvi Interest in green bonds has expanded to many different players
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in the economy with non-financial corporates issuance almost doubling from 2018, representing 23 percent of
total volumes. xlvii Globally, the majority of the proceeds are directed towards four main areas: energy, buildings,
transport, and water. 21
Canada’s Experience
Nationally, bond issuance is led by provincial governments and financial institutions. During 2018, the majority
of proceeds were directed toward the renewable energy and sustainable transport sectors, making up 32
percent and 30 percent of the cumulative Green Bond issuance respectively. xlviii Other prominent sectors
include low carbon buildings, water, waste, and land management.
In early 2018, Ontario increased its
Green Bond offerings from $500M CA to
$1B CA after receiving 1.8B in investor
orders; similarly, the Canada Pension
Plan Investment Board’s 2018 Green
Bond issuance was also
oversubscribed by roughly 80 percent

Financial institutions tend to distribute their proceeds among
different sectors, with 44 percent into energy projects and 16
percent each in buildings and water. xlix Conversely, local
governments choose to invest 77 percent of their green bonds
into low carbon transport infrastructure, such as light rail and
metro projects.

Importantly, Canada’s investors have demonstrated increasing
interest and demand for green bonds, which could be
indicative of future growth in the Canadian market. In addition, the Canadian Standards Association Group is
leading the development of a Canadian definition of Green and Transition Finance. This will set standards for
what financing the transition to low carbon will look like in Canada. Taxonomies enable proper assessment and
accounting of Sustainable Finance activity, including green bonds, which helps lead to widespread adoption. l
This is particularly important for coming years when firms in emissions-intensive industries that are undertaking
projects to reduce their carbon footprint, do not neatly fit into a standard green taxonomy. The green and
transition taxonomy can help all market players working to transition to a cleaner economy receive access to
funding. li The establishment of a taxonomy will support the demand for Sustainable Finance products,
including green bonds, moving forward.

Sustainable Infrastructure Investment
It is estimated that around 70 percent of global greenhouse gas emissions come from carbon-intensive
infrastructure. lii By targeting new infrastructure to be more sustainable and resilient, featuring low carbon
energy, energy efficient buildings, and updated mass transit systems, the world can structurally change to
reduce carbon emissions. Investing in infrastructure can be beneficial for the climate and the economy, since,
for example, building renewable energy or smart cities can reduce air pollution, and therefore lead to more
favourable (and less expensive) health outcomes. liii It is estimated that more than US$90 trillion is required
globally between 2018 and 2040 to replace ageing infrastructure and to accommodate growth in emerging
markets. liv Based upon current trends in investment, the gap between current infrastructure investment and
investment needed to achieve the UN Sustainable Development Goals 22 is projected to be more than US $6.5
trillion between 2016 and 2025. lv The Brookings Institution estimated that in order to build low-carbon, climate
resilient infrastructure, the total cost between 2015 and 2030 will be greater than US $52 trillion. 23lvi

21

Although building low carbon transportation infrastructure may not be low carbon, the development of public transport and building of cities in a
manner that reduced the need for vehicles can decrease emissions. (https://www.worldbank.org/en/news/feature/2012/09/27/turning-right-corner-lowcarbon-transport)

22

The Sustainable Development Goals are the blueprint to achieve a better and more sustainable future for all. They address the global challenges we
face, including those related to poverty, inequality, climate change, environmental degradation, peace, and justice.

23

The net cost of this investment being US $4.1 trillion. Net cost estimated after considering the US $13.5 trillion in additional infrastructure investments
above business-as-usual in energy efficiency and low carbon technologies less savings that arise from less being invested in fossil fuel energy
sources and upstream oil, coal, and gas
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In spite of the opportunity for investment, according to one estimate, as of 2018, allocation of global capital into
sustainable infrastructure remained below one percent. lvii Analysts point to the high risk of investing, and
additional up-front costs associated with sustainable infrastructure as explanations for investor reservations. lviii
Still, investment in sustainable infrastructure is expected to gain traction as both government policies and
market instruments evolve to better manage climate risks and help fund the transition to a low carbon
economy. Government policy evolution is shown through the EU Green Deal, which has green infrastructure
requirements that are key to its strategy and will therefore kick-start sustainable infrastructure investment.
Similarly, the market is evolving to support Sustainable Finance, as the Taskforce on Climate-related Financial
Disclosures 24 is aiming to normalize the requirements for investors to demonstrate resilience to climate
change.
Canada’s Experience
It is estimated that Canadian investors could receive revenues between $23 billion and $90 billion for choosing
to invest in sustainable infrastructure. lix Canada already houses six of the 12 top infrastructure investors in the
world, providing an inside track into the market; one of these investors is domiciled in British Columbia. lx
Top 12 Infrastructure Investors
Rank

Institiution Name

Country

Province

Infra
allocation
(%)

Infra AUM
($m)

Ontario

11.89%

34,928.1

3.00%

24,840.0

1

Canadian Pension Plan Investment
Board

2

Abu Dhabi Investment Authority

United Arab
Emirates

3

National Pension Service of Korea

South Korea

3.57%

20,452.3

4

Allianz Capital Partners GmbH

Germany

51.38%

16,718.9

5

Caisse de dépôt et placement du
Québec

Canada

7.35%

16,666.9

6

China Investment Corporation

China

1.60%

15,000.0

7

APG Asset Management

Netherlands

2.56%

14,371.1

8

Ontario Teachers' Pension Plan

Canada

Ontario

9.50%

13,305.5

9

Ontario Municipal Employees
Retirement System

Canada

Ontario

18.20%

12,938.7

10

Public Sector Pension Investments

Canada

Ontario

10.00%

12,592.1

11

British Columbia Investment
Management Corporation

Canada

British
Columbia

10.37%

11,917.5

12

Employees Provident Fund of
Malaysia

Malaysia

4.84%

10,199.0

Canada

Quebec

Source: Adapted from Infrastructure Investor

Leading pension funds are already leveraging opportunity within sustainable infrastructure. Public Sector
Pension Investments and Ontario Teacher’s Pension Plan deployed $1.6 billion into renewable energy assets
in 2017. lxi The Canadian Pension Plan Investment Board’s renewable energy investment of $400.6 billion more
than doubled last year and have increased by more than 100 times since 2016. During 2019, the fund
24

G20 Finance Ministers and Central Bank Governors asked the Financial Stability Board to review hot he financial sector can take account of climaterelated issues. The FSB established the Task Force on Climate-related Financial Disclosure to develop recommendations for more effective climaterelated disclosures
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established a 50/50 partnership with Enbridge to allow it to partner with European utilities to develop, construct,
and own offshore wind farms. lxii
In addition to institutional investors, the government has shown support in sustainable infrastructure investment
through the Canada Infrastructure Bank, a Crown corporation with the mandate to build infrastructure across
Canada by using federal support to attract private sector and institutional investment to revenue-generating
projects. Their projects are focused on four key priorities, including green infrastructure and public transit. lxiii As
the Canada Infrastructure Bank begins to pursue these priorities, it will be looking to private and institutional
partnerships to complete financing targets.

Sustainable Finance in BC
There are currently no publicly available metrics for measuring the size of the provincial Sustainable Finance
sector. However, qualitative assessment of literature indicates that the Sustainable Finance sector in BC is
significantly smaller than it is in other parts of Canada, particularly, Ontario. This is due in large part to the
different market composition between the two provinces. The size and number of institutional investors and
headquarters of commercial banks in BC is smaller in comparison to Ontario; institutional investors have been
major players in the Sustainable Finance Sector. However, BC has a strong clean economy, and investors are
already actively injecting capital.

Key Findings
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Green Bonds
In 2014, the first Green Bond in BC was issued by Tandem Health Partners, a consortium of private investors.
It was the first green bond issued to fund public infrastructure in Canada and first time a green bond had been
used to fund a private-public partnership in North America as part of an effort to build two new hospitals. lxiv
There have been a handful of green bonds issued in the following years, with most recent issuances being
oversubscribed. In September 2018, the City of Vancouver issued a $85 million Green Bond to fund capital
projects that support the city’s commitment to positive environmental goals, social responsibility, and economic
development lxv. A few months later, TransLink issued $400 million Green Bond to be directed toward
sustainable transit projects. This issuance was oversubscribed, indicating that appetite has likely increased for
these financial instruments from local investors lxvi. The largest volume of green bonds issued in BC are
predominately issued by public entities, a trend that is observed across Canada. Still there are some private
issuers, such as CoPower Green Bonds, that provide products to investors who are interested in investing in
bonds backed by a diverse portfolio of loans toward clean energy and clean energy efficiency projects in
Canada. As of the writing of this report, CoPower was sold out of their Green Bond offerings, which may
indicate investor appetite for these products.

Sustainable Infrastructure Investment
Financing from both public and private sectors has been directed toward sustainable infrastructure. The
Canadian and BC government committed up to $903 million to contribute to multiple programs intended to
build out the Province’s sustainable infrastructure. Part of this funding includes CleanBC Communities Fund
which supports cost-sharing of sustainable infrastructure throughout the Province. lxvii However, activity is not
limited to the government, as local pension funds are also directing financing toward infrastructure investing.
BC’s Municipal Pension Plan held $1.2 billion in renewable resources assets during 2018. lxviii Aside from small
and medium enterprises, multi-national corporations have contributed capital, with entities such as Teck
Resources investing in Zincnyx Energy Solutions, the developer of a zinc-air fuel cell for energy storage at
remote sites, and Saltworks, a water treatment firm lxix. Activity from both small and medium enterprises, and
multinational organizations indicates a broad interest and investor confidence in the development of the local
clean economy. British Columbia Investment Management Corporation, one of the largest infrastructure
investors in the world, has indicated in their Climate Action Plan and Approach to the Task- force on Climate
related Financial Disclosures Recommendations, that three of the four key areas of opportunity for medium-tolong term investment are in sustainable infrastructure. This includes opportunities in alternative energy
infrastructure, energy efficient infrastructure, and green building (or the design, construction, redevelopment,
retrofitting, or acquisition of “green” certified properties). lxx
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Clusters
Background
Clusters emerge when a network of companies or groups cohabit the same geographic location, and thereby
collaborate and compete in a way that generates innovation at a growth rate that they wouldn’t have achieved
in isolation. lxxi Both academic and applied research has suggested that firms and regions benefit from
“clustering.” Clusters create a competitive ecosystem that attracts creative people and allows for the sharing of
knowledge. The key to clustering is the networks created. People often connect based on their nationality,
common work experience (time spent at the same company) and based upon their alma mater. lxxii This leads
to conversations and interactions conveying knowledge flow across companies, academia, and research
institutions. These types of networks benefit both large companies and small companies located within a
cluster. Large companies can organically hear about small companies with innovative ideas and, since large
companies may have the funding and capacity to support implementation of the ideas, this collaboration leads
to innovation within the sector.
Research shows that Clusters also play a role in fostering cross-sectoral innovation application, and
organically growing talent pools and commercial development pursuits. As a cluster movement gains traction,
research and other case studies have shown that strong Clusters are able to foster innovation through
knowledge transfer, and can strengthen entrepreneurship and start-up survival, resulting in positive spillover
and economic benefits. lxxiii Importantly, Clusters create a nucleus of talent, allowing an environment where
labour understands they have the flexibility to access a multitude of opportunities. The evolution of a robust
talent market is also stimulated through the presence of anchor firms that exist within a cluster, or large
multinationals. Research has shown that talent is attracted by the job growth opportunity that these
corporations can offer. lxxiv

Characteristics of Robust Clusters
Clusters form organically, where groups of like-minded companies, entrepreneurs, or academics live within a
short proximity of one another. Although there is no formula for establishing a successful cluster, there are five
factors that lend themselves toward an environment where a successful cluster could develop. lxxv
1

Liveability: It has been suggested that it is key that people will want to live in the region. Access to
public amenities, social infrastructure, and diverse communities attract a bright labour force.

2

Skilled Workforce: As the cluster develops, it is important to be able to supply the growing companies
with talent. This type of skill workforce can exist domestically, either as an outcome of strong
academic institutions, or a highly educated population, or through importing talent. lxxvi This can
happen via anchor companies that create a source of talent for the sector.

3

Cost Structure: Analysts assess that low operating costs have helped drive cluster success in early
phases. This includes rental of commercial and residential space, in addition to other inputs required
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to run a business or live in a particular region. lxxvii Start-ups often have limited or no cash flow, and
environments that can provide low-cost options present a safer environment to begin operations.
4

Accommodating Policy Framework: Policies that support the broader inputs that Clusters rely upon
can help encourage an environment for business activity. lxxviii This can include policies related to
education, infrastructure, talent, and connectivity.

5

Connective Infrastructure: Clusters rely on the network effect created by the hub of companies and
institutions. Infrastructure that exists that eases collaboration or access to markets can help a cluster
to develop. lxxix This includes both the transportation and connectivity infrastructure that exists, in
addition to social infrastructure of the region. The importance of connective infrastructure resides in
the ability of ideas to travel from inception to creation. A network of relationships between strong
academic research institutions and private industry can help to efficiently commercialize leading edge
research.

In general, much of the formation of a cluster is dependent on luck. Generally, this has to do with a “right place,
right time” effect. It could happen that geography or society that developed in the region fosters the
development of a particular kind of sector or industry. Recognition of comparative advantages by local
companies and governments can be built upon to encourage the development of a cluster.

Benefits of a Cleantech Cluster in BC
Although BC’s Cleantech sector has realized a significant pace
As the number of players in the Cluster
of growth in recent years, the magnitude of growth may
grows, the possible interactions grow
eventually decay and converge to a more mature growth rate.
more than proportionally. This creates
The development of a cluster could help to prolong the robust
an S shaped growth path, where
performance of a relevant sector for an extended period of
Clusters show significantly higher
time. It has been found that industries that are located in
performance and growth for companies
at particular stages of their
relatively strong Clusters experience much higher growth rates
development.
in employment, than those industries located in regions that
lxxx
have weaker cluster specialization. In addition, strong
Clusters also have broader economic impacts on other sectors, other Clusters and the economy as a whole. It
has been found that in a region that houses a strong cluster, employment growth increases in sectors not
involved in the cluster, although likely related. The evolution of the cluster will introduce a demand for labour,
capital, goods, and services across a variety of sectors. This can enhance opportunities for job creation in
other activities in the region. It follows that the growth rate of wages and firm establishment are therefore also
positively impacted by the existence of a strong cluster. lxxxi
The development of a Cleantech and Sustainable Finance
cluster could be a beneficial addition to British Columbia’s
It has been found that Clusters grow
economy. The most successful Clusters form organically, as
faster in the presence of a strong
demand increases for goods or services where a region has a
related and neighboring Cluster.
comparative advantage. Importantly, British Columbia already
has a nascent cluster of companies producing Cleantech goods
and services, with more than 290 firms existing in the space across a wide variety of industries. Organizations,
such as Foresight, exist to promote and help the development of a Cleantech cluster within BC. They have
already helped hundreds of companies through both funding, mentorship, and training. lxxxiiForesight has the
experience and structure to continue advising and aiding in the development of BC’s Cleantech cluster. The
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establishment of Canada’s Digital Technology Supercluster based in BC could also help to create an
environment that fosters innovation and collaboration. The existence of the Digital Technology Supercluster in
the vicinity will attract similar talent and innovation, that can organically support the development of a
Cleantech cluster. The existence of a cluster of technology companies within the lower mainland can help to
spur the development of a cluster in Cleantech in Vancouver and surrounding areas.
The Province has a few characteristics that are correlated with the development of a strong cluster. First,
British Columbia has already built a brand of being a clean economy, with the value of Vancouver’s global
brand and green leadership valued at over $31 billion CAD. lxxxiii Brand can be the key for having a firm decide
to set-up in a region, or talent decide to move to a region. The brand associates the region as an example of a
clean economy, influencing large global players and entrepreneurs to consider the Province in business
decisions. This in turn can inspire small and large companies
to set up in the region in order to take advantage of the local
Canadian academics publish 1.5 times
culture and network. In addition, the Province domiciles some
as much clean technology-related
of the strongest universities globally, which produce academic
research as the U.S., relative to size.
research and talent, key inputs for a cluster. A cluster may
help stimulate the labour market as students may self-select
into degrees that will allow them to enter the workforce in the sector. In addition, labour that is already trained,
perhaps at a managerial level, may be interested in moving to BC to take advantage of the opportunities
presented by the cluster.

The Role of Sustainable Finance
As the Cleantech sector and other clean economy sectors grow within the Province, funding will be required.
This could lead to the natural development of a cluster of Sustainable Finance activity. Specifically, British
Columbia has made a significant commitment to decreasing greenhouse gas emissions, which will involve
substantial changes to existing and future infrastructure. This will require significant financial investment.
In addition to changes to infrastructure, this commitment will be met through changes in preferences of the
goods demanded by consumers and inputs demanded by companies. This increased demand will be met
through increase in volume or innovation of Cleantech and other sectors of the clean economy. In order to
support the development and scaling of firms within the Cleantech cluster and clean economy, finance has to
exist to support the new ventures. A Sustainable Finance sector is important for the development of a robust
cluster. Investors with venture capital are often willing to take risks on a company or idea before a commercial
institution would consider putting forward funds. Investment in new Cleantech or clean economy companies
may send a signal to the market that the business risk may be limited or that the risk could lead to a significant
reward; other players, such as consultants, lawyers, and other service providers who are key advisors in
helping the Cleantech or clean economy company develop, will be more willing to help a company that has
private investment. lxxxiv In addition, the concurrent development of clusters of Sustainable Finance and
Cleantech could lead to the creation of innovative finance solutions, which could benefit Cleantech and
organically expand Sustainable Finance.
Encouraging the development of a cluster would help to reinforce BC’s brand as a clean economy, leveraging
the current momentum of Cleantech entrepreneurship. This could be reinforced by the development of a
cluster of Sustainable Finance companies which would likely evolve in order to support the expanding clean
economy. The benefits of encouraging the development of Cleantech and Sustainable Finance Clusters could
help BC to take advantage of the potential that the Sectors have to contribute to the Province.
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Opportunity for Clusters in BC
The development of Cleantech and Sustainable Finance Clusters in BC could provide the opportunity for
sustained, strong economic growth within BC in the Sectors. In order to estimate the potential market
contribution that could result from the development of an innovation cluster, the performance of several
prominent global Clusters was assessed. This provided insight into how a cluster may impact the Sectors’
development in BC. The approach is summarized as follows:
Cleantech
The first step was to identify comparable Cleantech Clusters in the US and Canada, focusing on those regions
that are comparable to British Columbia in population, geography, or industry. Based on an initial assessment
and review of publicly available data, it was determined that the scope of the search needed to expand to
include Tech Clusters. Using publicly available data for the regions where the Clusters were located, growth
rates were calculated over the previous 7 years in order to benchmark the potential growth trajectory that could
occur in the Province. Using these growth rates, and applying them to BC’s current Cleantech market, analysis
was undertaken to estimate the opportunity for the market in 2030, conditional on the establishment of a robust
Cleantech cluster.
Sustainable Finance
As the clean economy develops in the Province, funding will be required. This could lead to the natural
development of a cluster of Sustainable Finance firms and investors. Unlike the Cleantech sector, which has a
clearer definition and data defining the current market, the Sustainable Finance market suffers from two key
issues. First, there are currently no metrics that measure the size of the Sustainable Finance market within the
Province. Second, the definition of the Sustainable Finance market is still evolving since this is a relatively new
sector. Therefore, it was not possible to look toward comparable Clusters of Sustainable Finance to estimate
the potential for the Sector. Therefore, a top-down approach was used to analyse the opportunity for
Sustainable Finance in BC. An assessment of literature and reports was performed to identify an estimate of
the size of Canada’s projected revenues earned from Sustainable Finance. Based on the assumption that, with
the development of a Sustainable Finance cluster, BC could potentially capture the same proportion of the
Sustainable Finance market that it currently has of the Canadian financial market, the potential size of the
market was calculated.
The detail of both analyses follows below.

Cleantech Sector Opportunity
The estimation for opportunity in the Cleantech sector followed two approaches. Initially, Cleantech Clusters
were surveyed to try to approximate the gap between the size of the sector in the Province and the size of the
sector in comparable jurisdictions. However, as a result of differences across Cleantech definitions, the search
was expanded to include Tech Clusters. Growth rates in the Tech Clusters were then used as benchmarks for
the potential growth rate that could be achieved by the Province’s Cleantech sector in upcoming years.
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Cleantech Cluster Comparables25
In order to estimate the opportunity which could be created in the BC Cleantech sector, some of the more
prominent global Cleantech Clusters were identified to assess how the existence of a cluster influenced the
region’s economic performance. By understanding the size of the Cleantech sectors in these regions, it is
possible to then approximate the gap that exists between BC’s Cleantech market and the markets of the
comparable regions. The intent was to highlight the additional concentration of Cleantech jobs that could exist
in the Province.
First, 20 respected global Cleantech Clusters were identified based upon secondary research. The Clusters
were then assessed by how comparable each was to British Columbia based upon the following factors:
1

Data Sufficiency: This requires that there is a sufficient time series of data at a level of granularity
required for calculations.

2

Population: This factor is intended to align regions with comparable populations to proxy supply and
demand requirements.

3

Geography: This factor is intended to align regions that may have similar industry strengths and
constraints.

4

Economic Profile: This factor is intended to align regions with comparable economic markets.

Clusters were eliminated where the population density or make up appeared to be dissimilar to BC’s population
(i.e., a small rural town, or a metropolis would each have their own unique factors that would make the Clusters
incomparable. For example, New York City has a strong Cleantech cluster, however the size and density of the
city, in addition to its immediate access to capital make it too different from BC to draw inference). Next, the
data sufficiency assessment eliminated the majority of the identified Clusters; data was either unavailable,
unreliable, or available during a time frame that was too historic to provide sufficient insight to the current
market. For those Clusters that did have data, there were two critical issues. First, only two of the Clusters
identified had current time series of data. The majority of the other Clusters had gaps in their data, had data
from different sources, or only had data for one year in the past. Second, the definition of “Cleantech” was not
consistent throughout the Clusters. This study is investigating the potential for “pure play” Cleantech in BC,

Cleantech Concentration in Clusters
Data on the Cleantech Clusters was able to present snapshots of insight about job concentration. Job
concentration in this context refers to the number of jobs per million people in the population.
Although not all data is from recent years, it provides insight into the concentration of the Cleantech Cluster in
each region. Both Colorado and San Diego Cleantech Sectors support approximately 4,700 and 3,000 jobs
per million people in their population. (These Clusters appear to have a narrower definition of clean
technology). While the Austin and Washington Clean Economy sectors support approximately 9,500 and
8,300 jobs per million people in their population, respectively.
Based on 2019 projected estimates, BC’s Cleantech Sector supports 2,500 jobs per million people in the
population

25

See the final Appendix for case studies of select Cleantech Clusters
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which is generally a much stricter definition of the Cleantech sector. Data from Washington and Massachusetts
was more prevalent for the Clean Economy, which appears to be a broader definition including clean power
generation and clean energy exploration. It was concluded that the data for Washington and Massachussets
was not sufficiently robust to confidently perform the benchmarking exercise. In order to identify data that may
provide insight into the influence of Clusters on economic indicators, the jurisdictional scan was expanded to
include Tech Clusters.

Tech Cluster Comparables
Based on an assessment of publicly available data, it was determined that the scope of the search needed to
expand to include Tech Clusters across the US and Canada. Data is more readily available that provide insight
into growth rates. Growth rates remove the need to exactly match the definition of the Sector of interest; this is
because units are normalized when growth rates are used. In addition, it is assumed that since Cleantech is
within the Tech space, growth within the Tech sector as a result of a cluster could provide a reasonable
benchmark for potential growth rates for a Cleantech cluster at the same rate. In addition, using growth rates
allows us to control for deviations from the “pure play” definition for clean technology. As part of this exercise,
eight Tech Clusters were identified using a similar approach as described in the section above. The compound
annual growth rate (“CAGR”) between 2010 and 2017 was calculated for each jurisdiction; a summary of the
results is below. See Appendix A for a summary of the calculations.
Comparable Cluster Growth Rates
Cluster Region

Cluster Type

Colorado

Clean Tech

CAGR (2010 – 2017)
4.8%

Massachusetts

Clean Economy

8.9%

Atlanta

Technology

2.8%

Austin

Technology

4.4%

Raleigh

Technology

6.1%

Salt Lake City

Technology

3.6%

Seattle

Technology

3.4%

Silicon Valley

Technology

5.2%

Minimum

2.8%

First Quartile

3.5%

Median

4.6%

Third Quartile

5.5%

Maximum

8.9%

British Columbia
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Estimation
In order to estimate the opportunity available to BC in the Cleantech sector, three periods of growth were
assumed for the data:
1

Nascent Sector Growth 2016 - 2020: BC has had compound annual growth in Cleantech of 25
percent for 2016 through 2018. 26 Assuming that this pace of growth will last through 2020, the 25
percent growth rate was applied for an additional year. This is shown as the period shaded pink in the
graphic below.

2

Nascent Sector Growth Decay: Since growth rates will not drop off overnight, two periods of growth
between Nascent Sector Growth and Cluster Growth were assumed. This was done by applying the
average of the nascent sector growth and cluster growth. This is shown as the period shaded orange
in the graphic below.

3

Cluster Growth: Then the median and third quartile compound annual growth rate observed in the
comparable jurisdictions was applied to the remaining 7 years in order to estimate the opportunity of
the Cleantech sector in 2030. This is shown as the period shaded blue in the graphic below.

The graph below summarizes the estimated trajectory of jobs through 2030. Please see Appendix A for
methodology and calculation.
Jobs Forecast

26

Data estimates for 2019 were not included in this estimation since data was collected during 2019, therefore, 2018 data is more reflective of actuals
than 2019 data
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The table below summarizes the estimated jobs and output in 2030. These values will form the basis of the
economic impact analysis. All values are inflation adjusted to 2019 dollars:
Opportunity for BC Cleantech Sector
Indicator
Jobs
Output 27

Opportunity
29,000 – 32,000
$5.8 billion – $6.3 billion

This result suggests that BC has the opportunity to more than double the current size of the Cleantech sector
as measured in 2019 dollars. This means increasing employment concentration from 2,500 jobs per million
population in 2019 to approximately 5,000 jobs per million population in 2030. 28 The key assumption
underlying this estimate is that the supply of capital and labour required for this expansion will exist in the
market.

Sustainable Finance Opportunity
Opportunity in Canadian Sector
In order to estimate the opportunity in the BC Sustainable Finance sector, conditional on the introduction of an
innovation cluster, secondary research was identified that estimates the opportunity for the Canadian
Sustainable Finance sector. Expectations for Canada, as published by Corporate Knights 29 and referenced in
the Expert Panel Review of Sustainable Finance, are that by 2025, the financial system could be earning
revenue ranging from 23.2 billion to 92.5 billion. This estimate is based upon revenues earned from
infrastructure investment and labelled green bonds. 30 The lower bound represents a conservative estimate,
while the upper bound represents an aggressive estimate. One thing to note is that in certain circumstances,
the Sustainable Finance sector may act as a substitute for traditional finance. Although the revenue estimates
produced below summarize the estimated revenue attributable to the Sustainable Finance sector, the
estimates may be capturing a shift from traditional financial products to Sustainable Finance products.
The reproduced table below summarizes the estimate approach. lxxxv

27

Revenue estimated using Statistics Canada’s Multipliers for British Columbia. Multipliers are released at a lag, and the most recent multipliers are
based on the 2016 Input/Output model. It is important to recognize that these multipliers have been modeled according to the supply chain structures
in existence at the time. At the pace of change happening today, supply chain structures may look different in a short period of time.

28

Population for 2030 was estimated by applying BC population CAGR between 2007 and 2018 (1.4 percent) to 2019 estimate.

29

Corporate Knights is a media, research, and financial information products company based in Toronto, Canada, focused on promoting an economic
system where prices fully incorporate social, economic, and ecological costs and benefits, and market participants are clearly aware of the
consequences of their actions.

30

For purposes of this report, Corporate Knight data was adapted such that it only includes sustainable infrastructure and green bonds
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Sector source of funds

Opportunity range (millions)

Potential annual Canadian financial
sector revenues by 2025 from
Sustainable Finance activities

Greening and Green Residential
Homes/ Buildings (Interest)

$4,490 - $17,980

Greening and Green Commercial
Buildings (Interest)

$2,680 - $10,720

Greening Personal Transportation
(Interest)

$550 - $2,210

Greening Public Transportation
Infrastructure (Interest)

$610 - $2,430

Greening Heavy Freight Trucks
(Interest)

$490 - $1,940

Greening Electricity Generation
(Interest)

$1,330 - $5,310

Greening Oil, Natural Gas,
Pipelines (Interest and
Underwriting)

$1,470 - $5,890

Greening All Other Heavy Industry
(Interest and Underwriting)

$1,120 - $4,480

Global Clean Infrastructure Investment (Yields)
Labeled Green Bonds (Underwriting)
Total (numbers may not add due to rounding)

$10,280 - $41,120
$105 - $420
$23,150 - $92,500

Source: Adapted from Corporate Knights

BC’s Opportunity in Sustainable Finance
The development of the clean economy could provide BC with the opportunity to capture a greater share of the
Canadian Sustainable Finance sector. According to various financial center indices, Vancouver is continuing to
show strength as a Canadian center of finance. In the recently released Global Financial Centres Index,
Vancouver was ranked as one of the top financial centres in Canada. lxxxvi In particular, Vancouver has been
recognized globally by the Global Green Finance Index as having a quality and depth of green finance
offerings that rank it 17th in the world. For purposes of this study, it has been assumed that BC may be able to
capture the same share of the Sustainable Finance sector that the Province currently has of the Canadian
Finance sector. The table below summarizes the contribution to GDP of the finance sector in BC and
nationally.
Finance GDP
2014

2015

2016

BC

12,932

13,501

14,116

Canada

119,169

124,761

126,107

10.9%

10.8%

11.2%

BC Share
Source: Statistics Canada

BC’s average share of the Canadian Financial sector was applied to the expected revenues for the Sustainable
Finance Sector in Canada to derive the potential opportunity for the BC Sustainable Finance sector. The range
of expected revenues for the Canadian Financial sector provided by Corporate Knights includes a large upper
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bound for the most optimistic scenario. In order to focus on a narrower range, the range of revenue outcomes
was truncated around the average.
The table below summarizes the results 31. See Appendix B for methodology and calculation:
Opportunity for BC Sustainable Finance Sector 3233
Indicator
Jobs
Output 34

11,000-20,000
$4.2 billion -$7.7 billion

This translates to the potential opportunity of a BC Sustainable Finance sector to support between 10,000 jobs
and 19,000 jobs and generating between $4.2 billion to $7.7 billion in revenue.

31

Dollars are reported as $2019

32

Dollars are reported as $2019

33

It is important to note that the values related to finance should not necessarily be interpreted as output or employment created in addition to the
existing finance sector. The majority of the projected revenue is attributed to sustainable infrastructure investing; this means that funds that would
originally have been used for infrastructure will be redirected toward sustainable infrastructure. This does not necessarily create new jobs, as it may
just be the transfer of an existing finance job to Sustainable Finance.

34

Revenue estimated using Statistics Canada’s Multipliers for British Columbia. Multipliers are released at a lag, and the most recent multipliers are
based on the 2016 Input/Output model. It is important to recognize that these multipliers have been modeled according to the supply chain structures
in existence at the time. At the pace of change happening today, we expect that the supply chain structures may look different in a short period of time.
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Economic Impact Opportunity
The Cleantech and Sustainable Finance sectors have the opportunity to bring a wide range of economic
benefits to the Province. While GDP and employment are frequently used as measures of the overall impact of
an industry or sector on the economy, there are five additional important dimensions of economic benefits that
the Sectors bring to BC, including labour income, innovation and technological transfer, talent pooling, and
quality of life and standard of living. Below is a description of each of these benefits below, followed by details
on the Gross Domestic Product and Employment impacts. Unless otherwise noted, all dollar values are
inflation adjusted to 2019 equivalent values.
Employment
In 2030, the BC Cleantech and Sustainable Finance sectors have the opportunity to support between 39,000
and 50,000 jobs directly within the Sectors, supporting an additional 23,000 to 33,000 jobs within industries
that supply to the Sectors, and an additional 12,000 to 17,000 jobs through the spending of labour income
earned in the Cleantech and Sustainable Finance sectors. A detailed analysis and explanation of the
employment impact is presented in the following section.
Gross Domestic Product
GDP is a measure of the value-added by the Cleantech and Sustainable Finance sectors within the local
economy. The Sectors have the opportunity to have a significant impact on the BC economy, contributing
between $5.6 billion and $7.8 billion directly to the economy by 2030, $2.3 billion to $3.3 billion through indirect
impacts of suppliers to the Sectors, and an additional $1.8 billion to $2.4 billion through the spending of the
labour income in the economy. This means that by 2030, the potential direct GDP contribution by the Sectors
to BC’s economy could be between 1.5 percent and 2.1 percent of BC’s total GDP; the direct, indirect, and
induced impacts could collectively contribute between 2.6 percent and 3.6 percent to Provincial GDP. 35 A
detailed analysis and explanation of the GDP impact is presented in the following section.
Output
Output is a measure of the value of the goods or services produced by the Cleantech and Sustainable Finance
sectors. The Sectors have the opportunity to contribute between $9.8 billion and $13.6 billion directly to the
economy by 2030, $4.1 billion to $5.8 billion through indirect impacts of suppliers to the Sectors, and an
additional $2.4 billion to $3.2 billion through the spending of the labour income in the economy. A detailed
analysis and explanation of the GDP impact is presented in the following section.
Labour income, government spending, and balance of trade all contribute to the measure of GDP. The Sectors
benefit each of them in the following ways:
Labour Income
The Sectors employs highly skilled workers and pay relatively high wages. In Canada, the wage offered by
Cleantech jobs is, on average, 60 percent higher than the average wage in BC. 36 Similarly, wages within the
Finance sector, which is assumed to be a proxy for wages within Sustainable Finance, is more than 35 percent
35

BC GDP was extrapolated to 2030 using the $2012 Chained Expenditure Based Estimate of GDP and the CAGR between 2007 and 2018.

36

Average annual salary was calculated by taking 2018 average weekly earnings by Industry published by Statistics Canada and multiplying by 52. This
led to an estimate of $50,390 average annual wage
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higher than the average wage in BC. 37 This can impact the economy two-fold. First, labour income gets respent in the economy and generates follow-on economic benefits by supporting jobs and value-added sectors
that provide goods and services demanded by employees in the Cleantech and supplier sectors. Second, the
increase in wages will attract labour to the region, interested in the increased wage offerings.
Government Revenue
The Sectors in BC have the opportunity to produce high value goods and services generating direct revenues
of between $9.8 billion and $13.6 billion. This activity would then generate significant incremental government
revenues through corporate taxes, export taxes, and goods and services taxes.
Balance of Trade
The Sectors are inherently global in their operations, and technology developed within BC will have global
demand. Through its export-orientation, the Cleantech Sector therefore generates significant inflow of capital
into the economy and improves the overall balance of trade for BC and Canada.
Innovation and Technology Transfer
The Sectors will be at the cutting edge of innovation in technology and developments within the Clean
Economy and the world shifts towards a more sustainable lifestyle. Encouraging the development of robust
Cleantech and Sustainable Finance sectors could benefit BC from both organic innovation, as well as transfer
of technical know-how as local firms learn from the network that could develop in the region.
Quality of Life and Standard of Living
The employment income and government revenue that the Sectors generate will lead to direct and indirect
improvements in quality of life and standard of living. The Sectors generate high-paying jobs within the
Province, which not only impacts the standard of living of employees within the Sectors, but also, as they
spend their income on consumer goods and services, it further creates wealth in the economy. Through its
contribution to government revenues, the industry indirectly funds public programs that improve social
outcomes in the Province. Lastly, the presence of a robust Cleantech and Sustainable Finance ecosystem,
make significant contributions to the community through impact their products will have on the environment,
thereby facilitating the transfer of economic benefits to the society at large.
The multipliers used to estimate the economic indicators presented in this section are “within province.” This
means the results summarize a subset of wider, national impacts, but quantify the direct results within British
Columbia.

Current Economic Impact 38
The tables that follow below will summarize estimates of the potential economic benefits which could arise
from encouraging the development of Clusters within the Cleantech and Sustainable Finance sectors in terms
of GDP, output, and employment. Each of these is composed of the Direct Impact (employment, output and
value-added created directly by Cleantech and Sustainable Finance firms), the Indirect Impact (employment,
output and value-added generated by suppliers to the Cleantech and Sustainable Finance sectors), and
Induced Impact (the impact of re-spending of labour income earned in the Cleantech and Sustainable Finance
sectors). The three types of impacts are described in further detail below:

37

Average annual salary for the Finance Industry was calculated using the Average weekly earnings by Industry published by Statistics Canada and
multiplied by 52, leading to an estimated salary of $68,574.

38

See Appendix C for a technical description of the Multipliers
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Direct Economic Impact
Direct economic impact is the total amount of additional expenditure within a defined geographical area (BC)
that can be directly attributed to activity within the Sectors. Direct economic impact represents the deliveries by
domestic industries and imports necessary to satisfy final demand expenditures on products and services. An
example of a direct economic impact is the GDP, output, and employment created directly by the operations of
a Cleantech or Sustainable Finance firm in BC.
Indirect Economic Impact
Indirect economic impacts are the upstream activities associated with supplying intermediate inputs (the
current expenditures on goods and services used up in the production process) to the Sectors. An example of
an indirect economic impact is the purchase of goods and services (such as raw materials, utilities, office
equipment, etc.) that the Sectors make to meet their firm’s needs.
Induced Economic Impact
Induced economic impacts are an estimation of the production and imports associated with the spending of
wages and income from the Sectors. An example of an induced economic impact are the employees of a
Cleantech or Sustainable Finance firm or its suppliers purchasing goods and services (at a household level)
with their earnings. Induced economic impacts, while having significant effect on the Canadian economy, are
difficult to forecast accurately and are sometimes not considered when evaluating a specific activity’s economic
benefit.
A limiting factor in our analysis is that in Canada no standard industry code comprehensively capturing the
multitude of sub-sectors within the Cleantech and Sustainable Finance sectors. The analysis was performed
using the Statistics Canada input-output model of the economy, and, for purposes of this report, will be using
two industry multipliers to account for the economic contribution of the Sectors in BC:

—

Total Industries Multipliers
The total industries multiplier is used for the Cleantech sector since the Cleantech sector spans across an
array of industries.

—

BS5B0-Finance, insurance, real estate, rental and leasing and holding companies
The Finance multiplier is used for Sustainable Finance since the activity is contained within the Finance
Industry
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BC Cleantech Sector
By 2030, the BC Cleantech sector has the opportunity to have the following direct economic impacts:


Generate between $3.4 billion and $3.6 billion in GDP;



Yield between $5.8 billion and $6.3 billion in Output; and



Support between 29,000 and 32,000 jobs.

This would mean that the direct contribution of the Cleantech sector to BC’s GDP could almost double,
increasing from 0.5 percent in 2019 to nearly one percent by 2030 (approximately 0.9 percent). 39
Through the indirect industries that supply goods for the Cleantech sector, the BC Cleantech sector could have
the following indirect economic impacts:


Generate between $1.2 billion and $1.3 billion in GDP;



Yield between $2.2 billion and $2.4 billion in output; and



Support between 12,000 and 13,000 jobs.

In addition, the consumption induced by Cleantech sector activity has the potential to lead to the following
induced economic impacts:


Generate between $1.1 billion and $1.2 billion in GDP;



Yield between $1.6 billion and $1.7 billion in Output; and



Support between 8,000 and 9,000 jobs.

In total, we estimate the sector has the opportunity to contribute between $5.8 billion and $6.2 billion in GDP,
between $9.6B and $10.3B in output, and between 49,000 and 53,000 jobs, acting as a significant contributor
to the BC economy. This would mean that the direct, indirect, and induced impacts could collectively contribute
approximately 1.5 percent to the Province’s GDP. A summary of these impacts is provided below.

BC Sustainable Finance Sector 40
Similarly, the BC Sustainable Finance sector has the opportunity to contribute significantly to BC’s economy. It
is estimated that by 2030, the BC Sustainable Finance sector has the opportunity to have the following direct
economic impacts:

39

BC GDP was extrapolated to 2030 using the Expenditure Based Estimate of GDP and the CAGR between 2007 and 2018. Values were then
converted to 2019 dollars using CPI. 2030 CPI was forecasted using CPI CAGR between 2007 and 2018

40

Note that this analysis assumes that the multiplier for Sustainable Finance behaves under a similar supply chain as the Finance sector. There is a
possibility that the supply chain for Sustainable Finance is more or less localized than the Finance sector multiplier (i.e., more or less provincial
leakage).
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Generate between $2.4 billion and $4.5 billion in GDP;



Yield between $4.2 billion and $7.7 billion in Output; and



Support between 11,000 and 20,000 jobs.;

This would mean that the direct contribution of BC’s Sustainable Finance sector to BC’s GDP could be
between 0.6 percent and 1.2 percent. 41
Through the indirect industries that supply goods for the Sustainable Finance sector, the BC Sustainable
Finance Sector could have the following indirect economic impacts:


Generate between $1.1 billion and $2.1 billion in GDP;



Yield between $2.0 billion and $3.6 billion in output; and



Support between 11,000 and 21,000 jobs.

In addition, the consumption induced by the Sustainable Finance sector activity has the potential to lead to the
following induced economic impacts:


Generate between $0.6 billion and $1.2 billion in GDP;



Yield between $0.9 billion and $1.6 billion in output; and



Support between 5,000 and 8,000 jobs.

In total, the sector has the opportunity to contribute between $4.2 billion and $7.7 billion in total GDP impact,
between $7.0 billion and $13.0 billion in output, and supporting between 26,000 and 49,000 jobs. This would
mean that the direct, indirect, and induced impacts could collectively contribute between 1.1 percent and 2.0
percent to the Province’s GDP. A summary of these impacts is provided below.

It is important to note that the values related to Sustainable Finance should not necessarily be interpreted as
output or employment created in addition to the existing finance sector. The majority of the projected revenue
is attributed to sustainable infrastructure investing. This allocation of investment in Sustainable Infrastructure
may come at the expense of investment in infrastructure that does not meet the sustainability criteria.
Therefore, the jobs, GDP, and Output opportunity may not be net new to the economy as a whole, as some
portion may be related to the transfer of an existing finance job to Sustainable Finance.

41

BC GDP was extrapolated to 2030 using the Expenditure Based Estimate of GDP and the CAGR between 2007 and 2018. Values were then
converted to 2019 dollars using CPI. 2030 CPI was forecasted using CPI CAGR between 2007 and 2018.
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Conclusion
BC’s Cleantech and Sustainable Finance sectors continue to increase their contribution to the BC economy.
The development of a Cleantech cluster could help sustain the successful growth occurring in the Cleantech
sector in recent years. If companies look to BC as a province where Cleantech is innovative, finance will likely
follow. BC has an opportunity to stay ahead of the growing Cleantech and Sustainable Finance markets and
win a larger piece of the pie.
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Limitations
It is important to note in reviewing this report that KPMG was engaged in February 2020. The majority of the
analysis contained in this report was carried out during the first few weeks of March, prior to the major
economic disruption that has recently evolved related to the global COVID-19 outbreak. Assumptions made
throughout the report are based on the state of the global economy at the time of engagement and should not
be construed as having incorporated any expectations surrounding the economic impact of the COVID-19
outbreak on future economic performance.
KPMG conducted desktop research and relied on information and data presented by publicly available
sources. In preparing this report, KPMG relied on information and material provided by other parties. KPMG
has not audited nor independently verified any of the third-party information. None of KPMG, member firms of
KPMG nor any of their respective directors, officers, partners, employees, agents or representatives make any
representations or warranties as to the accuracy, reasonableness or completeness of this information, nor shall
any of them have any liability for any representations, expressed or implied contained herein, or for any
omissions from the report or from any other written or oral communications transmitted in connection with this
report.
KPMG’s analysis is for the sole use of Advantage BC. The analysis is based on the specific facts and
circumstances and the scope of KPMG’s engagement and is not intended to be relied upon by any other
person. KPMG disclaims any responsibility or liability for any reliance that any other person other than
Advantage BC may place on this advice.
KPMG will not assume any responsibility or liability for losses incurred by AdvantageBC or other parties as a
result of the circulation, publication, reproduction or use of this report.
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Appendix A:
Cleantech Opportunity
Cluster Benchmarks
1.

Cluster Benchmarks, CAGR

Cluster
Atlanta

2010

252,994

208,186

CAGR

Type

Source

2.8%

Tech

CompTIA

Austin

149,677

110,376

4.4%

Tech

CompTIA

Colorado 42

26,400

19,000

4.8%

Cleantech

Resource Rich
Colorado

Massachusetts

109,226

60,274

8.9%

Clean

Mass Clean
Energy
Industry
Report

Raleigh

85,941

56,633

6.1%

Tech

CompTIA

Salt Lake City

72,720

56,927

3.6%

Tech

CompTIA

San Diego

169,760

154,704

1.2%

Tech

CompTIA

Seattle

287,005

226,978

3.4%

Tech

CompTIA

Silicon Valley

722,952

506,177

4.6%

Tech

CompTIA

2.

CAGR BC Industries

Industry

Employment
2017

2010

All Industries

2,466,800

High Tech
Cleantech

42

Employment
2017

CAGR

Source

2,223,000

1.5%

BC Stats

114,280

89,930

3.5%

BC Stats

2018

2016

9,604

6,128

25%

BC Cleantech
Status Update

Values approximated using Figure 74 from Resource Riche Colorado, 8th Edition
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Calculation
3.

Opportunity Calculation

Assumption

Scenario

Formula

Base Case

Cluster (Median)

Cluster
(Third Quartile)

Cleantech CAGR

25.2%

25.2%

25.2%

See Table 2, above

Decay Period

13.8%

10.3%

10.0%

(Cleantech CAGR –
Long Run CAGR/2)

Long Run CAGR

2.5%

4.6%

5.1%

Average(High Tech and
All Industries) in Table
2, above; See Table 1,
above

Base Case

Cluster
(Median)

Cluster
(Third Quartile)

CAGR

Forecast
Year

2019

12,419

12,419

12,419

BC Cleantech Status
Update 2019

2020

15,547

15,547

15,547

Cleantech CAGR

2021

17,699

17,865

17,929

2022

20,148

20,529

20,676

2023

20,650

21,479

21,804

2024

21,164

22,473

22,993

2025

21,691

23,514

24,246

2026

22,231

24,602

25,568

2027

22,785

25,741

26,963

2028

23,352

26,933

28,433

2029
2030

23,934
24,530

28,179
29,484

29,983
31,618
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Appendix B:
Sustainable Finance Opportunity
Calculation
Sustainable Finance Opportunity Calculation
Finance Sector
BC Share of Canadian Market

11.2%

See Section 6.2

Sustainable Finance – Revenue Opportunity

Canada

Lower Bound

Upper Bound

Average

23.15B

92.5B

57.83B

A

B

C

40.49B

75.16B

(A+C) / 2

(B+C) / 2

Formula
Canada Truncated
Formula

Corporate Knights, KPMG
Adjustments

BC Sustainable Finance – Revenue Opportunity Truncated
BC ($2025)

4.5B

8.4B

11.2% x Canada Truncated

BC ($2019)

4.0B

7.4B

BC Sustainable Finance$2025 x
[CPI2019 x(1+2.3%)(2025-2019) ]/
CPI2019

Note: 2.3% is calculated as CAGR between All Item CPI between 2015 and 2019
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Appendix C:
Statistics Canada Input/Output
Multipliers
Statistics Canada produced supply and use tables for each year of data. The tables trace commodities through
their uses by industries or as final consumption, investment, or exports (this includes both the production of
commodities by domestic industries and imports). This is done on an annual basis at a national, provincial, and
territorial level, using one year of data; generally speaking, the supply and use tables are available about two
and a half years following the reference year.
The supply and use tables provide the basic information necessary to produce tables that highlight supply
chain connects across industries. These are the input-output tables. These tables show two things:


All purchases of an industry from all other industries, including expenditures on imports and inventory
withdrawals, as well as expenditures on primary inputs.



All purchases by a final use category from all other industries, including expenditures on imports and
inventory withdrawals as well as expenditures on indirect taxes.

These tables allow analysts to explore the impact of exogenous changes in final demand on output, while
considering the interdependencies between different industries and regions of the economy, and the leakages
to imports and taxes.
The analysis performed in this report uses the 2016 Statistics Canada Input-Output Multipliers. This means
that the multipliers assume the supply chain structure that existed during the year 2016.
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Appendix D:
Cluster Case Studies
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Overview
•

Case
Study
The
Cleantech
Sector in
Austin
Area

The Austin Cleantech sector is responsible for nearly 20,000 jobs and
contributes approximately $2.5 billion to the Central Texas economy
The cluster of high-tech companies in Austin combined with the city’s
proximity to Houston, a global energy hub, provides the Cleantech cluster in
the region access to both the technology and energy economies
Historically, Austin has ranked in the top 20 metropolitans for number of
Cleantech patents awarded
Austin is frequently referred to as a Cleantech hub; growth in the Cleantech
Sector was expected to surpass growth in the Sector nationally.

•

•
•

Government Funding and Support
Research & Development Tax Credit
•
Companies engaged in qualified research activities in Texas may
choose between accepting a sales tax exemption or a franchise tax
credit for the purchase or lease of materials, software and
equipment used for R&D purposes
Texas Product Development & Small Business Incubator Fund
•
A revolving loan program financed through original bond issuances
aiming to aid in the development, production and commercialization
of new products, and to support and stimulate small business in
Texas
•
Preference for funding is given to the state’s defined industry
clusters including renewable energy and biotechnology
Texas Enterprise Fund
•
This is a grant program where a prospective company considering
relocating to or expanding in Texas can submit an application for
funding. Projects must demonstrate a significant rate of return,
including meeting primary measures including significant job
creation, above average wages, substantial capital investment, etc.
•
The program is intended to help a Texan community competing with
another viable out of state option.
Governor’s University Research Initiative
•
Program that aims to help Texas public institutions of higher
education recruit distinguished researchers from around the world.
•
Preference is given to recruits who are most likely to enhance the
state’s competitiveness, create a unique locus of research, and lead
to the development of intellectual property or commercialization of
technology, among other factors.

Key Success Factors and Challenges
•
•

•
•

•
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A renowned center of technology innovation that has the infrastructure
and talent to support innovative clean energy efforts
There are numerous organizations working across the public and private
sector that help support the development of the Sector. This includes
Austin Energy, the City of Austin, the University of Texas at Austin, the
Austin Technology Incubator, State Energy Conservation Office, and
Greater Austin Chamber of Commerce.
The University of Texas at Austin’s Clean Energy Incubator has
supported many start-ups to become successful enterprises
Highly educated workforce paired with a growing cleantech environment
attracts talent and entrepreneurs to the area. University of Texas at Austin
is a world prominent energy research institution with concentrations in
Cleantech
Austin offers access to the key contributors to the global energy industry,
creating local demand for Cleantech products
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Overview

Case
Study
The
Cleantech
Sector in
Colorado

•

•
•
•

•
•

Colorado is one of the largest cleantech sectors in the nation, with a
$4.62 billion economic impact and employment of 26,400 people as of
2016
Historically, Colorado has ranked highly in the United States for its
cleantech venture capital investments
Colorado is a national leader in adopting clean energy technologies,
creating demand for the cleantech ecosystem
The state provides an attractive cleantech marketplace supported by
policies incentivizing technology deployment and several state programs
providing grants and tax reliefs
Colorado has significant intellectual capital related to clean technology
research and advancement
The National Renewable Energy Laboratory (NREL), a lab solely
committed to the research, development, commercialization, and
deployment of renewable energy technologies and is located in Golden,
Colorado

Government Funding and Support
Advanced Industries Accelerator Programs
•
The programs are designed to promote and support job creation
and innovation in each of Colorado’s seven advanced industries.
•
Proof of Concept Grant uses funding to identify and pull
technologies from research institutions and connect them to
private sector for commercialization
•
The Early-Stage Capital and Retention Grant uses funding to
support early stage start-ups that have created viable products
that meet a market need and that can be created or manufactured
in Colorado
•
Collaborative Infrastructure Funding uses funding to accelerate
commercialization and innovation by building capacity and
workforce for the ecosystem
•
Export Accelerator Program is a financial assistance program for
current and aspiring small and medium sized businesses through
funds intended to offset international business development and
marketing costs

Advanced Industry Investment Tax Credit
•
Created to grow high-potential advanced industry businesses with
objective of stimulating Colorado’s economy
•
Aims to improve access to capital for Colorado’s early-stage
advanced industry businesses by reducing investor risk

Key Success Factors and Challenges
•
•

•
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Wealth of cleantech innovation and commercialization assets enhanced by
incubators such as Innosphere
Home to 30 federally funded research laboratories and institutions, including
the Nationalceanic and Atmospheric Administration and National
Renewable Energy Laboratory (NREL). NREL benefits from research
partnerships with the University of Colorado at Boulder, Colorado School of
Mines, and Colorado State University
One of the highest educated workforces in US
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