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Punch-line upfront

 Agfood will be one of the most important 
sectors in the world over the next 20 years and 
Canada can become the global leader in safe, 
nutritional, and sustainable food

 Aquaculture will need to be part of Canada’s 
solution to disruptive changes in global supply 
and demand for agfood and proteins in 
particular

 Canada’s share of global aquaculture 
production is vastly underweight given our 
endowments – how will the sector get to the 
$30+ billion share by 2025?
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1 – Canada’s economic context
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Canada’s economic endowment is mixed and faces risks…

Strengths

Demographic shifts affecting per-capita GDP 
growth (e.g., by 2050 1-in-4 will be 65+)4

Continued underperformance on productivity 
could lead to largest decline in GDP growth 
among developed countries in next 50 years

6

Lagging investment and R&D (e.g., ‘D grade’ 
on business R&D from the Conference Board of 
Canada; business enterprise R&D as a percent 
of GDP at half of OECD average)

2

Infrastructure gap (e.g., up to $650B)1

High proportion of jobs at risk from 
automation (e.g., almost half in next 10-20 yrs)5

Share of global trade and FDI low relative to 
global peers – especially outside of North America3

Highly educated workforce1

Fiscal stability (e.g., low 
government debt-to-GDP ratio 
relative to peers)

4

Political stability and vibrant 
democracy5

Resurgence in international 
reputation and economic 
relationships

6

Abundant natural resources3

Strong business environment2

Weaknesses

Risks
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…and so our economy will need a ‘jolt’ to boost tepid long-term growth…

SOURCE: The Conference Board Total Economy Database; United Nations Population Division; McKinsey Global Institute analysis

NOTE: Numbers may not sum due to rounding. 
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The Advisory Council on Economic Growth is purposed to lead to 
a step change in inclusive growth…
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…to this end, bold recommendations are being made in four areas 

InnovationTalent and labour markets

Competitive market 
environment

Capital investment 
and infrastructure
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2 – Global trends
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Core beliefs about global change and disruption

▪ The pace of change and disruption in the world is 
accelerating

▪ The countries that will succeed in this new environment 
will be those with a strategy

▪ Increased disruption will create unprecedented challenges 
and opportunities
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The next 20 years will be some of the most disruptive and exciting we have 
ever seen, driven by four global forces

System-wide transformation

Shifting 
economic 

power

Accelerating 
technological 

change

The aging 
population

1 2 3

4
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Global middle class1

Billions of people

There will be 2.4 billion new middle class consumers by 2030 –
mainly in Asia and Africa

2025

5.1

2.8

2015

1.6

2030

6.0

3.6

3.6

SOURCE: United Nations World Population Prospects; McKinsey Global Institute CityScope

1 Annual disposable income $3,600 and over 

2.4 billion

Europe

Latin America

Middle East & North Africa

Sub Saharan Africa

US & Canada

Asia-Pacific

1. SHIFTING ECONOMIC POWER 
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Text

Shenzhen, 1980
1. SHIFTING ECONOMIC POWER 
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1. SHIFTING ECONOMIC POWER 
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By 2025, water demand 
will exceed supply by 

SOURCE: The World Water Organization

Growth in population and the rise of the middle class will place significant 
strain on global resources

1. SHIFTING ECONOMIC POWER 
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Worldwide consumption by 2050

SOURCE: Food and agriculture organization of the United Nations

As incomes grow, caloric intake, especially from proteins, will rise –
AgFood will be a huge opportunity

1,077

740
+46%

20502014

Milk
Millions of tons

+50%

Meat 
Millions of tons

311

465

2014 2050

1. SHIFTING ECONOMIC POWER 

ILLUSTRATIVE
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▪ Food and agribusiness sales across the value chain 
represent $13 trillion today

▪ Agriculture alone is responsible for 30% of global GHG
emissions

▪ Fisheries and agriculture have a greater than 40% share of 
global employment, including 70% in the “bottom billion”

▪ The past 10,000 years of food production will need to be 
matched over the next 40 years

Food and agribusiness will have an increasingly massive economic, 
social, and environmental footprint globally
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1 Drones, robotics, hi-tech irrigation, sensors, etc.

Millions USD

Global agfood technology investment 
2010 - 2015

90

Foodtech

Indoor Agriculture

110
Sustainable Protein

70
75

160

95
Waste Tech

Bioenergy

Robotics & Unmanned aerial vehicles 380
305

Irrigation

Soil & Crop Tech

Biomaterials

Decision Support Tech

170
190
295

Miscellaneous

50Animal Health & Nutrition

Cannabis 70

160

Farm-to-Consumer

Smart Equipment 25

Food Safety & Traceability

670
1,650Food E-commerce

Global investment in Agfood technology is increasing rapidly
2. ACCELERATING TECHNOLOGICAL CHANGE
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1.4 B beef and dairy cattle 
worldwide – ~10% lost
each year to injury and 
disease

Sensors remotely monitor 
cow movements and 
health – improving animal 
productivity

…how will digitization 
transform aquaculture?

2. ACCELERATING TECHNOLOGICAL CHANGE

Digital is disrupting virtually every industry – including beef and dairy
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How will automation transform 
productivity and labour in 

aquaculture?

2. ACCELERATING TECHNOLOGICAL CHANGE

Autonomous tractors 
could enable 24-hour 

farming during harvests

Automation is also set to disrupt virtually every industry
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Disruptive technology will have enormous
economic impact by 2025

Range of sized 
potential economic 
impact

Low High

X–Y

Renewable energy 0.2–0.3

0.2–1.9

Advanced robotics 1.7–4.5

Cloud technology 1.7–6.2

Internet of Things 2.7–6.2

Automation of knowledge work 5.2–6.7

Mobile Internet 3.7–10.8

Advanced oil and gas exploration
and recovery

0.1–0.5

Advanced materials 0.2–0.5

3D printing 0.2–0.6

Energy storage 0.1–0.6

Next-generations genomics

Autonomous and near-autonomous vehicles

0.7–1.6

Economic impact of the 12 most significant disruptive technologies
$ trillions, annual

1

2

3

4

5

6

7

8

9

10

11

12

SOURCE: McKinsey Global Institute, World Economic Forum

2. ACCELERATING TECHNOLOGICAL CHANGE

13 Blockchain and cryptocurrency Could store 10% of global GDP by 2027 according to WEF
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Over the next 10 to 20 years, almost half of Canada’s jobs are at high risk 
of being affected by automation

SOURCE: Frey and Osborne (2013), Brookfield

Projected employment by automation risk profile, 2016
Millions of jobs

2. ACCELERATING TECHNOLOGICAL CHANGE

6.5

18.1

Total jobs Low risk
(0-29% probability)

High risk
(70-100% probability)

Medium risk
(30-69% probability)

7.6

4.0
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Percent of activity that can be automated using existing technology

45% of paid activities could be automated with today’s existing technology

SOURCE: “Where machines could replace humans—and where they can’t (yet),” McKinsey Quarterly, July 2016

2. ACCELERATING TECHNOLOGICAL CHANGE

Occupations that mostly require 

predictable physical work 
are most likely to be automated 

Occupations that mostly require 

managing others 
are least likely to be automated

9%

78%68% 69%
25%20%18%
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By 2050…

In Canada, one in four people is 
expected to be 65 or older

80% of people 65 or older will live in low 
or middle-income countries

The proportion of world’s population over 
age 65 will double

3. THE AGING POPULATION

For the first time in history, there will be 
more people over the age of 65 than 
under the age of 14
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The fundamental structure of society is being affected by five factors
4. SYSTEM-WIDE TRANSFORMATION

4

5

1

2

3

Rising inequality

Polarization of media 
and politics

Increasing displacement 
from tech

Increasing 
displacement 
from trade

Geopolitical
instability
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3 – Canada’s Agfood and Aquaculture 
Century
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Although Canada’s endowment in Agfood has acknowledged 
weaknesses…

Strengths Weaknesses

Easy access to capital4
Discerning consumer base5

3 Underweight share of 
protein chain markets (e.g. 
dairy, beef and fish)

Early adopters of 
technology3

1
Lack of global business 
leaders including 
downstream companies

Abundant natural 
resources and high 
productivity

1

2
Farm workforce is 
declining and rapidly aging 
(e.g., by 2050 1-in-4 
Canadians will be 65+)

Strong research capacity2

4 Overreliance on cyclical 
commodity exports
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…Canada can become the trusted global leader in safe, nutritional and 
sustainable food for the 21st century

Achieving this vision will 
require strong federally-
supported branding and 
promotion… 

Combined with a concerted 
national strategy to address 
emerging global opportunities 
in food production....

Harnessing our natural 
capital advantages in land, 
water, technology and 
biodiversity 
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Agfood – Canada’s number 1 job creator

SOURCE: MentorWorks; National Energy Board; Natural Resources Canada; Innovation, Science and Economic Development Canada; 
Conference Board of Canada, TIAC

2.1

0.3

1.3

2.0

6.8

13.7

6.7

10.51

1 Export-intensive sectors with strong GDP contribution and/or comparative advantages
2 Automotive and aerospace manufacturing used as a proxy

Agfood

GDP contribution
%

Canadian “core strength”1

sectors 
Growth
CAGR (2010-15)

2.7%

Employment contribution
Jobs

2.10 
million

Energy and 
renewables 2.6%0.95 

million

Mining 3.7%0.06
million

Forestry 3.9%0.30
million

Financial services 3.5%0.78 
million

Education N/A0.09
million

Tourism 1.5%0.63 
million

Manufacturing 3.7%21.70 
million

Focus Natural resources
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Agriculture – Canada’s bright star

3.02.5 3.52.01.51.00.5

0.7

0.3
0.2
0.1

0
-0.1

0.9

-0.2
-0.3
-0.4

0.6

0

2.0

0.8

0.4
0.5

4.0

Financial
Services

Food and Bev

Health and Social Services

Oil and Gas

Agriculture

Real Estate Hotels and Restaurants

Wholesale and 
Retail Trade

Education
Public Admin

Knowledge and IT

Canadian momentum1

Canadian GDP growth / global GDP growth 

Transport Equipment

Utilities

Social and Personal Services

Transport

Construction

Manufacturing

Global trend1

Global GDP growth, %

SOURCE: IHS Global Insight

1 Based on historical GDP CAGR data for 2010 - 2015

Canada’s sector growth momentum relative to global trends 

Bubble indicates size of Canadian sector
Sector GDP / total GDP
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Canada is the 5th

largest agricultural 
exporter in the world
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…leapfrogging past Brazil would add more than 1% to Canadian GDP 

SOURCE: World Trade Organization

Exports of agricultural products, 2015 
Billons USD

363639

63

73
80

Brazil IndonesiaCanada Australia

163

USA

585

ThailandChinaEU

+$17B



31SOURCE: Paine & Partners and McKinsey & Company – Ag2020: Growth and Investment Opportunities in Food and 
Agribusiness

1 Growth: <3% low; 3-7% medium; >7% high; Risk; sum of scores across 4 types of risk assessed: geopolitical, regulatory and market, technological and execution risk
2 Agriculture products used for construction and pharmaceuticals (non-food, non-energy, non-wood, non-cotton, non-tobacco)
3 GMO seeds: high regulatory risk in some regions while high acceptance in others (e.g. N. America); Palm oil: higher risk in SSA, where most growth will come from

Market size
$ billions

Size 
ranges:

<2
2-5
5-10

10-50
50-100
>100

Opportunity matrix1

12.0 25.00.5 3.0 7.0Low Medium High

Uncertainty, Index

Expected growth, CAGR 2011-20

Relatively 
lower

Moderate

Relatively 
higher

Protein
in China

Bio-pesticides

Ag products for
non-traditional use2

Fruits & veg. 
In MENA

Cotton in 
E. Asia

CPG Supply 
Chain in Africa

Beef in Brazil 
& Argentina

Cotton & 
soybean in 
L. America

Palm oil 
(Indonesia, 
SSA)3

Sugar
in India

Developing world 
input distribution Irrigation

Biofuels in Brazil

Feed
additives

Aquaculture Ag. machinery Precision Ag.

Functional
Foods

Storage 
infra in 

emerging 
markets

Microbial
fertilizers

Diagnostic 
products
for food 
safety

GMO
seeds3

Info. services & data

E. Europe 
wheat & corn

Corn in
Africa

We have identified 25 attractive opportunities in global Agfood
with a number of them suitable for Canada

Opportunities for Canada
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The fishery sector is contributing ~220 billion USD in value, 55 million 
direct jobs and 15% of world’s animal protein

SOURCE: Andrew J. Dyck · U. Rashid Sumaila , Economic impact of ocean fish populations in the global fishery; FAO, The 
State of World Fisheries and Aquaculture 2008 and 2012; World Bank, The Sunken Billions, Hidden Harvests

▪ Total annual value of catch: $99 bn
▪ Annual value of aquaculture: $119 bn
▪ Important share of GDP in certain 

countries, e.g.,:
– Seychelles: 30%
– Cambodia: 16%

Over 220 billion USD 
direct value- not 

accounting for full 
value chain1

15% animal protein 
consumption 

worldwide

▪ 20% of animal protein consumption 
in developing world

▪ Primary source of protein for one 
billion people

▪ Aquaculture major new source of 
protein

▪ 38 million fishers
▪ 17 million fish farmers
▪ Additionally about 80 million jobs in 

the downstream industry

~55 million jobs in the 
upstream fishing sector 

mainly in Asia

1 FAO estimates USD 500 billion for marine capture fisheries for full value chain, applying same multiplier on aquaculture gives
>600 billion or over 1 trillion value across full value chain
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The role of aquaculture is increasingly important: strong growth of 7.8% 
per annum, now accounting for ~ 50% of fish consumption

0

50

100

150

200

2011

Aqua-
culture

Wild
catch

1970 1980 20001990

51%

Aquaculture’s 
share of fish
consumption

50%

Aquaculture’s
share of fish 
production

SOURCE: FAO, “The State of World Fisheries and Aquaculture”, 2014; World Bank, Agnew et al (2009), “Estimating the 
Worldwide Extent of Illegal Fishing”, 

CAGR
1990-2014

7.8 %

0.4%

As of 2004, data were 
revised downward 
because of change in 
Chinese data

Total fish production – wild catch and farmed (reported)
Mn tonnes

Aquaculture’s share of 
production and consumption
2014 %

In 2013, farmed fish 
exceeded captured fish 
for the first time
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Currently, over 70% of wild-caught fish are being exploited at or above 
their maximum sustainable yield

SOURCE: FAO; The state of world fishery and aquaculture (2008); expert interviews

1

8

19

52

18

2

Recover-
ing

DepletedOver-
exploited

Fully 
exploited

Mode-
rately
exploited

Under-
exploited

Snapshot of global situation1

~500 marine fish stocks, percent

Fully exploited 
fish stocks are 
being fished at 
their maximum 
sustainable yield

▪ Future fish production 
requires
– Sustainable 

exploitation of 
marine fisheries

– Further expan-
sion of sustain-
able aquaculture 
production

1 FAO’s analysis centered on fish stocks tracked in industrialized nations, real situation is likely to be much worse when
developing countries are incorporated
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And overall fish consumption is expected to increase by ~ 50% by 
2030

1 SOURCE: FAO, press search

Fish consumption forecast
Million tons

Global consumption
Kg fish / capita

Due to population 
growth and  increased 
per capita consumption 

Fish consumption to increase with growing world population and increasing diet concerns

Global fish consumption 
spurred by various factors

▪ Population growth

▪ Rapid economic growth in 
developing countries

▪ Movement toward healthier 
diets in wealthier countries18

151312

+1% p.a.

2009199019801970

185

+48%

20302009

125

ESTIMATES
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Aquaculture production is key to satisfy demand as one of the most 
efficient ways of manufacturing animal proteins for human consumption

62

1

10

13

20

65Farmed 
salmon

Chicken

Pork

Kg edible meat transformed from 100 kg feed

SOURCE: Nutreco, lit search

Sheep

The biology of the fish
▪ Fish have a low body maintenance 

requirement and are poikilothermic 
(cold-blooded) animals (i.e., their body 
temperature is equal to that of the 
environment)

Way of living
▪ Floating in the water consumes less 

energy than walking on legs

High nutrient concentration of fish 
feed
▪ Salmons are efficient converters of 

feed into energy and building blocks 
(muscles) for growth and their feed can 
therefore be more concentrated than 
for pigs or cattle since the fish do not 
need “filter” ingredients such as fibers

Fish farming’s efficient feed conversion 
ratio is driven by three main factors

Despite its efficiency only 15% of global protein stems 
from fish – with global population expected to reach 9 
billion by 2050 a push towards aquaculture is likely

Shrimp

Tuna
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Aquaculture still needs to overcome a set of hurdles to ensure sustainable 
growth  

SOURCE: Prince’s Charities International Sustainability Unit, EDF, Pope, Pew  

1 To grow by 1 kg, salmon must consume 1.5 kg of carnivorous feed, vs. tilapia (the other most commonly farmed fish), which only needs 1.4 kg of 
vegetarian feed for 1 kg

2 Mangrove forests provide critical habitat for commercially-important fish and shrimp, filter water and buffer the coastline against waves 

Each type of 
aquaculture has 
its own 
characteristics 
that determine 
its sustain-
ability

▪ Carnivorous species of farmed fish may 
consume more wild forage fish — ground up into 
fishmeal — than they produce1

Inefficient 
Feedstock

▪ Fish are often packed together more tightly than in 
the wild, causing pollution of nearby waterways

▪ Disease can spread quickly through a captive 
school, endangering the school and wild fish in the 
surrounding ocean

Unnatural 
Concentration

Immature
Population 

▪ For some fish, aquaculture stock is wild-caught 
before it has a chance to mature or reproduce, 
impacting oceanic population

▪ Smaller farms are highly susceptible to disease 
outbreaks (e.g. Early Mortality Syndrome)

Some biotech 
companies are 
developing fish-
free meal to 
address this

Aquaculture headwinds

Spawning in 
captivity must 
be improved

Diseases
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Norway: Aquaculture sector has become an economic pillar for coastal 
communities

SOURCE: FAO, parl.gc.ca 

2014

+7% p.a.

1,248

2010

940

1,144

8079 74

1,321

1,168

2012

1,232

2011

1,020

2013

89

1,332

1,258
1,065

80

Aquaculture production
‘000s Tonnes Others

Salmon

Aquaculture industry impact

1

2

3

Contributes to the employment of over 8,000 people and 
over US$3bn in GNP 

94% of aquaculture production is exported, representing 
60% of all Norwegian seafood exports

Increasing levels of industry integration, consisting of 65 
companies holding 225 farming licenses
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A established legal framework has propelled the aquaculture industry in 
Norway

SOURCE: fisheries.no

Regulatory framework

Operations

Legislation

Licenses

▪ Aquaculture act: Establishes the framework for the aquaculture 
industry’s future through responsible development with due regard for 
the environment and effective use of the coastal zone

▪ Food act: Ensures food safety and promote health benefits, quality and 
consumer considerations throughout the entire aquaculture production 
chain

▪ Animal Welfare act: Sets out general rules for animal husbandry. 
Animals shall be treated well and not be subject to unnecessary stress 
and strain

▪ Aquaculture licenses for salmon, trout and rainbow trout are allocated 
in allocation rounds as decided by the Ministry of Trade, Industry and 
Fisheries. These licenses are limited in number and are subject to 
payment of a license fees

▪ Regulations on how aquaculture operations should be run, including 
preventing escapes of farmed fish and ensuring fish health
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Geography, processing potential and active young labor force 
participation could help leapfrog Canada’s aquaculture industry

SOURCE: http://www.dfo-mpo.gc.ca/, aquaculture.ca, FAO

Yukon

British
Columbia Alberta Manitoba

Newfoundland
and Labrador

Northwest 
Territories

New Brunswick

Ontario Québec

Saskat-
chewan

Nuna
vut

Nova Scotia

Prince Edward Island

-15% p.a.

2012 2013

170

+6% p.a.

134

2014

169

2010 2011

162 183

Aquaculture production
000s TonnesMain producing 

regions

Industry quick facts

1

2

3 Ranks 26th in total aquaculture production

4th largest producer of farmed salmon 

Key success factors

1

2

Geographical characteristics make it ideal for 
aquaculture expansion (i.e. long coastline, cold 
waters, freshwater resources)

Potential to expand processing capacity and find 
synergies with capture sector

3 Young labor force participation

4 Regulatory framework for sustainable 
aquaculture development at the regional level

4

In 2010, industry generated $1.0bn in GDP, 5,800 
direct jobs and $193mn in labor income

60% of Canada’s aquaculture production is exported

5

>50% of workforce between the ages of 20 and 39
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Canada’s aquaculture sector by 2025….  

SOURCE: FAO-OECD, DFO Canada

Value of Canadian aquaculture production per global market share scenario, 2025 
Billons USD

55,9

10%

1,2

27,9

5,6

Status quo share1 1% 5%

+$27B

1 0.2%

What would it take to capture a 5% 
global market share?
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… so what would it take?  For discussion

InnovationTalent and labour markets

Competitive market 
environment

Capital investment 
and infrastructure


