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IN N OVAT ION , TECHNOLOGY A N D T HE EN V I R ON M E N T —
C H A PT E R TWO
H I GHL I G HTS
•Innovation and technology have always been important to the
competitiveness of B.C. and Canadian companies. Problem-

worker safety and protect the environment. In fact, sectors
producing tangible goods often lead the way, out of necessity,

solving is the essence of innovation and, simultaneously, of

in the development and deployment of innovations such as

continuous improvement. It is realized either in the form of

software applications and data management.

novel “things” like a new machine, or through doing something
differently and better.

•This is the second installment of Innovation, Technology, and the
Environment – What is Now Proved Was Once Only Imagined,

•British Columbia’s traditional sectors of forestry, mining,

where we continue to explore the creativity of B.C. people and

energy, and agri-food production have always relied on

businesses wrestling with complex issues and highlight the

innovation, not only to keep costs down but also to improve

innovative ways they respond to the challenges.

INTRODUCTION

FORESTRY

Every consumer good comes from,
and all services are supported by,
materials from the Earth, harvested
in some manner and transformed
into usable items — from basic
building materials to computers and
cell phones, medicines, and food.

British Columbia’s forests have long
been fundamental to provincial and
community prosperity. Innovation
has played a central role in the sector,
whether through the development
of lower carbon
building materials1
or responding
to constantly
changing landuse practices
to meet social
expectations
around
environmental
performance. As a result, today’s
modern, high-tech forest sector
remains a cornerstone of B.C.’s
economy. In 2019, it provided
46,000 direct jobs and $5.3 billion in

B.C. is blessed with an abundance
of the raw materials needed by
the rest of the world. We have
some world class companies who
are constantly innovating to meet
changing consumer expectations for
performance, including with respect
to the environment.
What follows is a profile of several
B.C. companies/organizations
leading the way in the forestry,
marine, and food production sectors.

1
2

GDP, with the latter equal to onequarter of Canada’s sector total.
Some estimates suggest the total
contribution of the B.C. forest sector
is at least double this amount when
multipliers for indirect and induced
economic activity
are counted.
Globally, forests
cover about 31%
of the Earth’s
land mass.2
Canada has 9% of
this global total
with forests and
wooded lands
covering ~43% of Canada’s land mass.
More importantly, particularly given
constant criticism of forest practices
in B.C. and a storyline suggesting a
ravaged and barren landscape, only

https://bcbc.com/dist/assets/images/photo-gallery/lowcarbonadvantage/MNP-LCIS-Sector-Results.pdf.
Global Forest Resources Assessment 2015, UN Food and Agriculture Organization, http://www.fao.org/3/a-i4808e.pdf; http://www.fao.org/state-of-forests/en/.
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0.2% of B.C.’s forests,3 approximately
200,000 hectares, are harvested
annually. By law, these areas are
quickly reforested at a rate of three
seedlings planted for every tree
harvested. And as a supplier of
forest products, Canada and British
Columbia have the best reputation
for sustainable forest management
in the world.4 In fact, virtually all of
our forest operations are third-party
certified as sustainably managed
by independent, internationally
recognized standards.
From a natural environment
perspective, forests are important
carbon sinks. In the first part of
this two-part bulletin, we talked
mostly about greenhouse gases
management — an important topic
these days. We noted a couple
of ways new inventions capture,
store, and use carbon dioxide. But
because forests are renewable and
make up a sizable part of the Earth’s
biosphere, trees provide long term
CO2 sequestration opportunities
in the form of reforestation, as well
as in wood building materials. One
tree, over a 40-year period, can
absorb about a tonne of CO2, and
one hectare of forested land can
absorb around 2.2 tonnes of CO2
per year5 — and, when manufactured
into long-lived wood products, this
carbon remains stored as new forests
are planted and over time sequester
additional CO2.
Creativity and problem solving are
hallmarks of innovation, which in the
case of B.C. forest companies has led
to strong environmental performance
that is recognized globally. Canfor,
Mosaic, and Paper Excellence

What do forests provide for
every day needs and wants?
Forests provide a full array of
products and services (e.g., food,
fresh water, wood, fiber, genetic
resources, and medicine), regulation
type functions (e.g., carbon
sequestration, water purification and
waste management), habitat, and
culture (e.g., spiritual, recreation,
and aesthetic values). It would be
impossible to get through a day
without using something that came
from a forest, for example, furniture,
toilet paper, and books along
with bath towels, toothpaste, nail
polish, makeup, disinfecting wipes,
medications, paints, LCD screens to
name a few.

demonstrate this aptly as described
below. There are other well-regarded
companies in this sector which are
not discussed in what follows.

Canfor
Canfor is one of
the oldest and
biggest companies
in British Columbia. Around since
the 1930s, it started as a supplier
of plywood and is now a fully
integrated global company with
52 facilities in Canada, the United
States and Sweden. It has about
6,800 employees and produces
lumber, pulp (4 mills with three in
Prince George), paper and clean
energy. Of note, 100% of Canfor’s
tenure is certified as sustainable, and
85% of Canfor Pulp’s fibre harvested
from B.C. lands is also certified — a
third party independent assessment
and stamp of approval showing
customers they are buying products
that come from forests managed to
comprehensive environmental, social,
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and economic standards. Canada has
the largest certified forest area of
any country in the world, by a wide
margin.6
Highlights from Canfor’s 2019
Sustainability Report demonstrate
the company’s commitment to
continuous improvement and
innovation.
• GHG emissions from its sawmill
operations have fallen by almost
70% since 2005, with a majority
of that since 2007. As well, in
2019 all three Canfor pulp mills
in Prince George exceeded their
provincial GHG performance
criteria.
• An overall reduction in energy
intensity at its pulp mills. For
example, energy efficiency
improvements were realized
with the installation of a new
condensing turbo generator at
the Northwood mill. Using less
energy to produce the same or
more output is both good for the
environment and the bottom line.
• Water efficiency measures
resulting in a 16% water savings
during peak seasons, which
means Canfor’s B.C. operations
are now the best in the country
in terms of water per tonne of
produced pulp.
• Substantial improvements in
other air pollutants, including
ambient odor, a notable byproduct for anyone who lives
near a pulp mill.
• Canfor is using LiDAR (light
detection and ranging)
technology throughout its
operations to plan forestry

3

https://www.naturallywood.com/wp-content/uploads/2020/08/sustainable-forest-management-in-bc_factsheet_naturallywood.pdf.
http://www.fpac.ca/wp-content/uploads/FPAC-AR-ENG-2019-web.pdf.
5
http://urbanforestrynetwork.org/benefits/air%20quality.htm, Eye on the Market. Energy Outlook 2020, JP Morgan.
6
Certified area: Canada = ~137 million ha; US = ~34 million ha; Russia = ~31 million ha; Finland = ~19 million ha; Sweden = ~16 million ha; Australia = ~ 11 million ha.
4
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activities and avoid unstable
terrain and protect wetlands.
The use of LiDAR reduces the
need for helicopters to conduct
mapping.
• •Canfor is deploying telematics
monitoring systems on its
contracted logging equipment
fleets. These remote onboard
diagnostic systems allow Canfor
to monitor machine uptime,
optimize productivity and
reduce GHG emissions through
increased efficiencies in their
logging and transportation fleets.

Mosaic
Mosaic Forest
Management is
Canada’s largest
private timberlands owner/producer
and has served customers in North
America and Asia for 100 years.
Owned by Canadian pension fund
managers, Mosaic was formed
through the affiliation of TimberWest
and Island Timberlands in 2018.
Its lands are located entirely on
the coast of British Columbia and
the company employs more than
2,000 people, primarily in coastal
communities. Timber from Mosaicmanaged lands supports more than
50 local mills (lumber, plywood/
veneer, and pulp and paper) along
with a diverse international customer
base. In 2019, the company planted
more than 12 million seedlings on its
private lands and Crown tenures.
Mosaic has pledged to achieve
a high level of transparency in
its environmental and social
commitments, garnering several
certification firsts for the B.C. forest
sector. Mosaic was the first Canadian
company to have all its lands under

the Sustainable Forestry Initiative,
the first B.C. forest company to
achieve Progressive Aboriginal
Relations Certification, and the
first forest company in the world
to account for its carbon footprint
along its entire supply chain certified
with UK-based Carbon Trust. In a
world where third party validation
of performance in sustainability is
becoming increasingly important,
these achievements are significant.

carbon accounting across the
entire supply chain from energy
consumed in seed production
at Mosaic’s orchard to the fuel
consumption of the vessels that
leave the company’s shipping
facilities.
• Completing an end-to-end 2019
carbon accounting and making
progress toward third party
certification on a path towards
carbon neutrality.

Over its history, Mosaic has
contributed over 44,000 hectares
of land for conservation and other
community-based objectives,
working with several conservation
partners. They also operate 12
not-for-profit campsites and have
agreements allowing the public
to recreate on its private land as
a way of giving back to the many
communities.

• Partnering with academia and
government agencies on carbon
flux tower installations and
long-term carbon sequestration
research.

With respect to greenhouse gas
emissions, Mosaic’s programs and
initiatives include:

• Continuing to monitor and
manage the existing Strathcona
Ecosystem Conservation Project
that delivered 600,000 tonnes of
carbon offset credits to the BC
government which is equivalent
to 120,000 cars off the road for
one year.

• Reduced on-site burning of
woody debris by 35% since 2017.
• The first forest management
company globally to undertake
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Catalyst - A Paper Excellence
Company
Like other forest
companies in B.C.,
Paper Excellence’s
Catalyst mills have
a pedigree that
goes back to the
early 1900s. The
three mills — operating in Powell
River, Port Alberni, and Crofton with
a combined 1,300 employees —are
still one of B.C.’s biggest producers
of industrial packaging, food service,
coated groundwood, printing
and writing paper, newsprint, and
directory paper, as well as market
pulp.
Since 1990, Catalyst mills have
reduced greenhouse gas emissions
by almost 80% by investing in fuel
switching to biomass self generation,
upgrading wood waste boilers,
increasing energy efficiency in their
manufacturing process, and shutting
or replacing old with new machinery
and facilities.
Declining demand for traditional
printing and writing grades has been
accelerated by COVID-19, which
has had a profound impact on
traditional paper markets. Happily,
Paper Excellence had already begun
an aggressive product development
strategy. Company machines that
produced paper for newspapers,
magazines and even telephone
books have started producing
lightweight papers for Asian box
manufacturers and food packaging
papers for domestic markets. By
remaining committed to meeting
the needs of traditional printing and
writing grade customers while also

7
8
9

building this new customer base,
Paper Excellence’s Catalyst mills are
now better positioned for long-term
success.
B.C.’s coastal wood species produce
long-fibre pulp which is renowned
for its strength. Paper Excellence is
leveraging that strength to produce
products using mechanically, as
opposed to chemically, refined pulps.
Mechanically refined pulps are wood
efficient, where 100kg of wood fibre
produces 90 kg of paper-making
fibre. These products are primarily
used in printing and writing papers
as well as packaging grades.
Looking to future advances, today’s
chemical pulp process has reached
a plateau in GHG reduction because
of the natural gas used to fire the
lime kilns in the chemical recovery
process. Nevertheless, the B.C.
industry, through groups like the
Pulp and Paper Bioproducts Alliance,
is working with FP Innovations, UBC,
FortisBC and the Ministry of Energy
and Mines to explore converting
woody biomass into a syngas (a
mixture of CO and CH4) that can be
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used instead of natural gas to fire the
lime kilns. This would reduce GHG
emissions by 400,000 MT CO2e
annually and provide a platform
for the manufacture of renewable
natural gas (RNG) to help meet the
province’s 2030 goals.

B.C. PORTS
Shipping is essential to global trade.
Ninety percent7 of all goods traded
in the world between continents
arrive by ship to 835 active seaports8
via over 50,000 sophisticated hightech merchant vessels that can cost
over US$200 million each. Without
the shipping of raw materials, food,
and various manufactured consumer
goods, people around the world
would have access to far fewer
consumable products at a much
higher cost.
Over the past 20 years seaborne
trade has doubled from 30,000
billion ton-miles per annum to almost
60,000 billion ton-miles.9 Continued
growth is expected as an inevitable
outcome of population growth, the

https://www.ics-shipping.org/shipping-facts/shipping-and-world-trade.
http://exportvirginia.org/wp-content/uploads/2014/04/Seaports-of-the-World.pdf.
http://www.ics-shipping.org/shipping-facts/shipping-and-world-trade/world-seaborne-trade.
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maturation of emerging economies,
and rapid growth of the global
middle class.
Ports are the land-water point
of interface. They are critical for
enabling the import and export of
goods and raw materials. And they
are especially important for the
well-being of small open economies
like B.C. and Canada. The Port
of Vancouver (the Port) is the
largest port in the country, a literal
gateway to trade with upwards of
170 countries and among the top
50 container ports in the world. It
handles $1 of every $3 of Canada’s
trade in goods outside of North
America and can manage the most
diversified range of cargo on the
continent, from bulk raw materials
and containers to cruise ships. More
than 115,000 Canadians have jobs
and derive about $7 billion in wages
because of the Port.10 And the Port
sustains ~$12 billion in Canada’s GDP,
a large part of this flowing back to
British Columbia.

The Vancouver Fraser Port Authority
is the federal agency responsible
for the stewardship of the lands
and waters that make up the Port
of Vancouver. With a mandate to
enable Canada’s
trade through the
Port of Vancouver,
while protecting
the environment and considering
local communities, the Vancouver
Fraser Port Authority has set out a
vision for the Port of Vancouver to be
the world’s most sustainable port.
The Port Authority takes a holistic
approach to protecting and
improving air, land, water and habitat,
and it collaborates with customers,
industry, government, Indigenous
groups, non-governmental
organizations, communities, and
other ports with a goal to protect
and maintain a healthy environment.
The Vancouver Fraser Port Authority
leads on a suite of programs that
manage the impacts of port-related
activities and operations on the
environment.
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Vancouver Fraser Port Authority
ECHO Program
As a province with more than 25,000
kilometers of coastline, the “marine
highway,” ports, and harbours are
important nexus points in B.C., not
only for shipping activity, but also
as habitat for ocean wildlife. And
like all industrial sites, ships coming
and going from ports create noise
— acoustic disturbance. In response
to growing commercial marine
activity, including the movement
of ships through southern resident
killer whale critical habitat when
calling at the Port of Vancouver, the
Vancouver Fraser Port Authority
launched the Enhancing Cetacean
Habitat and Observation (ECHO)
Program. The ECHO Program is
a port-led collaborative initiative
aimed at better understanding and
reducing the cumulative effects of
shipping activities on at-risk whales
throughout the southern coast of
British Columbia.11
A key element of the program is
implementing voluntary measures
to reduce underwater noise from
vessels. These measures include
efforts such as slowing down ships
in killer whale feeding areas and
moving vessels further away from
these important areas. During the
2020 season, the ECHO Program
is leading two separate slowdown
initatives in the Haro Strait-Boundary
Pass area and the Swiftsure Bank
area. In both cases, vehicle carriers,
cruise ships and container vessels are
encouraged to reduce their speeds
to 14.5 knots or less, while bulkers,
tankers, ferries, and other large
vessels are encouraged to slow to
11.5 knots or less. The learnings from

10
11

https://www.portvancouver.com/about-us/.
https://www.portvancouver.com/environment/water-land-wildlife/echo-program/projects/.
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these types of innovative voluntary
measures could be applied at ports
globally with minimal impacts to
operating costs but tangible benefits
to marine life.
In addition, as part of its overall
approach to environmental
stewardship and sustainability, the
Vancouver Fraser Port Authority
leads several initiatives to protect the
air, lands, and waters:12
• With participation from the port
community, the Port Authority
delivers a port-wide emissions
inventory to track port emissions
and help develop solutions to
reduce them.
• The Port of Vancouver
was the first in Canada to
adopt increasingly stringent
environmental requirements
for container drayage trucks to
reduce air emissions.
• For more than 20 years, the Port
Authority has been proactively
building local habitat through its
Habitat Enhancement Program,
an initiative focused on creating,
restoring, and improving the
viability and sustainability of fish
and wildlife habitat.
• As part of its EcoAction incentive
program, the Port Authority
offers discounts on harbour dues
for lower emission and quieter
ships.
• Since January 1, 2015, the
Vancouver Fraser Port Authority
has administered its Non-Road
Diesel Emissions program to
reduce diesel particulate matter
emissions associated with
terminal equipment.

•

In 2018, the Vancouver
Fraser Port Authority
announced its
participation in the
World Ports Climate
Action Program, joining
forces with several
other international port
authorities to work
together on projects that
address the issue of greenhouse
gas emissions.
• The Canada Place cruise ship
terminal was the first in Canada
and the third in the world to
offer shore power for cruise
ships. Shore power allows cruise
ships to plug into the land-based
electrical power grid and shut off
their diesel generators, thereby
reducing noise and emissions.
• Since 2009, there have been
more than 637 successful shore
power connections equalling
a total of ~7,000 tonnes of
fuel savings and reductions
of ~22,000 tonnes of GHGs
and ~ 600 tonnes of other air
pollutants.

In tandem, the Vancouver Fraser Port
Authority’s sustainability approach
also includes improvements to:
• Land-based infrastructure to
help manage the effects on
surrounding communities from
the flow of goods.
• Cruise ship terminals for the flow
of people who are critical to
B.C.’s tourism industry.
• Container capacity to facilitate
trade, which will be critical to the
ongoing pandemic recovery of
B.C. and Canada.
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AQUACULTURE
Fish are a high-value protein source,
with a single about the size of the
palm of a hand equal to 50-60% of
the daily protein requirements for
an adult. Fish also provide a wide
range of essential micronutrients,
including various vitamins (D, A
and B), minerals (including calcium,
iodine, zinc, iron and selenium) and
polyunsaturated omega-3 fatty
acids.13 Worldwide, about 3 billion
people get one fifth or more of their
protein from fish and, overall, total
fish consumption has risen 122%
since 1990. While in the past wild
fisheries met much of the global
demand for fish protein, aquaculture
production has increased by
more than 500% since 1990 and
now supplies about half of all fish
consumed globally today. By 2030,
farmed fish are expected to be the
primary source of supply.14
Compared to other animal proteins,
farmed fish has the lowest carbon
footprint, the least land use impacts,
the fewest litres of water used per
kilogram of production, the best
feed conversion ratio (i.e., kilograms
(kg) in feed needed to increase the
animal’s bodyweight by 1kg), the
highest protein retention rate (i.e., a
measure of quality), and the highest

12

https://www.portvancouver.com/about-us/sustainability/.
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5532560/.
14
State of Fisheries and Aquaculture 2020. United Nations, Fisheries and Agriculture Organization, http://www.fao.org/state-of-fisheries-aquaculture.
13
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To ensure a food
secure future for all,
the fisheries and
aquaculture sector is key.
United Nations, Food and Agriculture
Organization, State of the Fisheries
and Aquaculture, 2020.

edible yield.15 In a world with a rising
population and many more people
aspiring to middle class lifestyles,
access to protein will be increasingly
critical.
British Columbia’s contribution
to the growing global finfish
aquaculture sector began in the
1970s. Commercial activities
expanded in 1980s. In 2018, farmed
salmon production was 90% of all
B.C. aquaculture species group
production, with the harvest growing
by almost ~40% since 2013. Farmed
salmon is now one of B.C.’s top
agriculture exports with farm gate
value of $772 million in 2018 and
2019 export sales of over $560
million.16 B.C. also represents >50%
of total aquaculture production in
Canada.
In terms of employment, aquaculture,
primarily salmon farming activities,
employ about 1,190 direct B.C. jobs
— full-time, year-round, and stable —
mostly in coastal communities, with
many more related indirect positions
that would not otherwise exist. In
2018, the gross value added of the
industry in B.C. was $313 million,17
equal to 65% of the total for Canada.
Despite Canada’s 3 oceans and over
250,000 kms of coastline, B.C. is the
major Canadian creator of economic
value in this sector.
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However, like all resource-based
activities, aquaculture is not without
controversy. Sustainability is a
moving target where adaptation
and innovation are at the heart of
being able to respond to shifts
in regulations, market conditions,
and consumer needs and
preferences. MOWI is an example
of a B.C. company that is taking
the challenges seriously. It is part
of a global aquaculture company
supplying 20% of the world’s farmed
salmon with 14,800 employees —
1,000 of those in
Canada, with over
600 in B.C.
MOWI has made
commitments across
several areas of environmental
performance, including greenhouse
gas emissions reductions, plastics
use, certification, fish escapes,
fish health and welfare, waste
management and freshwater
use, and feed.18 All this requires
substantial ongoing investment
(~CAD$73 million in 2019) across

all aspects of the business, coupled
with “a willingness to change.”
Some examples of research and
development leading to both process
and technology innovation include:19
• Deployment of an underwater
sensing system using new
camera technology to monitor
fish in their pens and help
manage the risk of escape and
enhance fish health.
• Remote sensing to improve
production efficiency, including
centralized feeding
• Process automation aimed at
improving supply chain logistics
and worker safety.
• Genetic research and nonmedical methods for issues
related to sea lice.
• Continued exploration of
alternative production systems
as well as refinements to existing
next pen technology.
• Adoption of a new software
application enabling real-

F IG U R E 4 : C A R B O N F O OTP R I N T O F S E L E C T P R OTE I N S (CO 2e/4 0g )

5.62

0.60
Fish
(farmed salmon)

0.88

Chicken

1.30

Pork

Beef

Source: Global Source Initiative

15

https://globalsalmoninitiative.org/en/sustainability-report/.
Fast Facts 2018, British Columbia’s Agriculture, Food and Seafood Sector, 2019. Province of BC, https://www2.gov.bc.ca/assets/gov/farming-natural-resources-and-industry/
agriculture-and-seafood/statistics/industry-and-sector-profiles/sector-snapshots/sector_snapshot_2019_-_food_and_beverage.pdf.
17
https://www150.statcan.gc.ca/t1/tbl1/en/cv.action?pid=3210010701 and Fast Facts 2018, British Columbia’s Agriculture, Food and Seafood Sector, 2019. Province of BC.
18
Page 10: https://corpsite.azureedge.net/corpsite/wp-content/uploads/2020/06/Mowi-Sustainability-Strategy.pdf.
19
See page 160 of the MOWI Annual Report for more details: https://corpsite.azureedge.net/corpsite/wp-content/uploads/2020/03/Mowi_Annual_Report_2019.pdf.
16
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time monitoring of various
environment-related parameters
including salinity, temperature,
dissolved oxygen and —
eventually — tide and plankton
data to act, in part, as an early
warning system for issues that
may arise.
• Continuing to advance the use of
geographic information (spatial)
data integrated with non-spatial
data for tracking fish health,
certification, and regulatory
compliance information. For
example, MOWI employees can
view sea lice load or mortality
data from anywhere in the world
at regional and site-specific
levels, which helps inform
management decisions and
simplifies reporting.
• Installed solar panels on the roof
of the Dalrymple hatchery north
of Campbell River in 2019.
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CONCLUSION
To repeat, there is innovation
everywhere. It can be a small
adjustment to a process and/
or a new piece of equipment or
novel technology — what we most
commonly think of when invoking
the ideas of invention and innovation.
But fundamentally, innovation is
creative problem solving, e.g., people
focusing on providing goods and
services with less cost, other positive
attributes, and a reduced impact to
the environment. Because there are
no magic solutions to the complex
array of economic, environmental,
and social issues society faces,
innovation is becoming more crucial.
We are fortunate in British Columbia
to have a significant number of local
companies who are showing the way.
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