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EXECUTIVE SUMMARY

Canadian Energy Centre

When policymakers around the world consider energy needs

over the next three decades, it is useful for them to examine
two populous and growing regions, Africa and Asia. To that
end, this Canadian Energy Centre Research Brief contains

a quantitative analysis of the demand for oil and gas in

in the largest economies of Africa and Asia over the last
three decades. It also shows past and projected population
growth in those economies.

Since 1990, the twin factors of population growth and
economic development were clearly evident in Africa and
Asia and led the economies there to greatly increase their
use of oil and gas. Specifically, industry’s use of oil and gas
as a primary energy source increased significantly between
1990 and 2018 with demand in both continents also driven
by growing urbanization and expanded transportation

The 10 largest African economies increased their
collective GDP from $346 billion in 1990 to $1.8 trillion
in 2019. In Asia, the GDP of the top 10 economies rose
from $4.6 trillion in 1990 to $27.8 trillion in 2019.

That economic growth required energy. Between
1990 and 2018, the total annual consumption of oil
and natural gas reached 219 million tonnes of oil
equivalent (Mtoe) in 2018, an increase of 177 percent
from 79 Mtoe in 1990. In Asia, the annual consumption
of oil and gas reached 2,179 Mtoe in 2018, increasing
189 percent.

Both Asia and Africa are expected to see significant
population growth over the next three decades.
Africa’s population is forecast to double with 1.3 billion
more people added to that continent by 2050 for a

networks. total of 2.6 billion, while Asia’s population will grow by
950 million people or 21 percent between 2019 and
2050 and reach 5.5 billion people by 2050.
ESFigurel  population Growth in Africa and Asia, 1990, 2019, and 2050 (Forecast)
In millions
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The relevance of energy density: Oil,
natural gas, and alternatives

This Research Brief comes at a critical juncture as the media,
politicians, and policymakers speculate about the demise of
oil and natural gas. However, as the research highlights, the
demand for oil and gas in the various sectors of the African
and Asian economies has increased considerably in the last
30 years—and is expected to drive the growth in energy
demand in the future.

Of additional relevance to this discussion is the potential

of other energy sources to replace oil and natural gas. On
the issue of technological feasibility—i.e., energy density,
and any assumed energy source transitions, and as energy
transition expert University of Manitoba professor of the
environment (emeritus) Vaclav Smil has noted, “the reality
of energy density in various forms of energy sources (be
they oil, natural gas, coal, wind, solar and others) must be
accounted for as part of any assumed transition”(Smil, 2017).

Perhaps the best way to grasp energy density or power
density is the description offered by Science in a 2018
interview with Professor Smil by Paul Voosen:

In the past, humanity has typically adopted energy
sources that have greater “power density,” packing more
punch per gram and requiring less land to produce.
Renewables (green), however, are lower in density than
fossil fuels (brown). That means a move to renewables
could vastly increase the world’s energy production
footprint, barring a vast expansion of nuclear power.

Or expressed another way, as Smil remarked in the same
interview, ignoring energy density by moving to all-
renewable sources of energy could require countries to,
“devote 100 or even 1000 times more land area to energy
production than today... [which] could have enormous
negative impacts on agriculture, biodiversity, and
environmental quality” (Voosen, 2018).

In short, it should not be assumed that the population and
economic growth already observed in Africa and Asia can
somehow be magically delinked from oil and natural gas.
The growing economies of Africa and Asia will be hard-
pressed to find energy sources as efficient for their needs as
oil and gas.
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The International Energy Agency recently pleaded with
governments and energy firms to immediately halt all new
oil and natural gas exploration investment (IEA, 2021a).
However, this dramatic call for the end of oil and natural

gas exploration—and then production and consumption—is
wildly unrealistic. The largest economies in Africa and Asia
currently depend on oil and gas as their primary energy
source. Any call for disinvestment will adversely affect Africa
and Asia’s economic development as their countries emerge
from the COVID-induced recession.

Economic facts here are relevant:

» Both the population and economies of Africa and Asia
have grown rapidly in the last three decades with a
concurrent growth in energy demand.

« Inthe near future, and after contracting 2.1 percent
in 2020, real GDP in Africa is projected to grow by
3.4 percent in 2021 and 4.6 percent in 2022 (African
Development Bank Group, 2021). Meanwhile, after
contracting 0.2 percent in 2020, the Asian economy
is forecast to grow by 7.3 percent in 2021 and 5.3
percent in 2022 (Asian Development Bank, 2021).

Canadian Energy Centre

There has been significant discussion among policymakers
and others about the role of oil and gas as a source of
energy. This Research Brief will not focus on that debate, but R
will review the growth in the demand for oil and gas in Africa = M
and Asia between 1990 and 2018. The latest data for oil and

gas demand are available up to 2018, so our analysis ends

in that year. Also relevant to forecasts or scenarios for the

future of oil and gas demand around the world is population

growth, economic development, and urbanization, which

in both Africa and Asia have been rapid and extensive,

resulting in an increased demand for oil and gas in all

sectors of their economies.
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GDP GROWTH | IN LARGEST AFRICAN
AND A,

Between 1990 and 2019, the Gross Domestic Product (GDP)
of the emerging economies in Africa and Asia combined
has been, on average, above four percent (IMF, 2021). The
10 largest African economies have increased their collective
GDP from $346 billion in 1990 to $1.8 trillion in 2019.' They
include:

« Nigeria, which grew from $54 billion to $448 billion;

« South Africa, which grew from $116 billion to $351
billion; and

« Egypt, which grew from $43 billion to $303 billion
(see Figure 1).

FigureT | GDP of the Top 10 African Economies
1990 vs. 2019, current USS hillions
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Source: World Bank (2021).

Note that all dollar figures in this report are U.S. dollars.
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In Asia, the leading 10 economies increased their GDP from $4.6 trillion to
$27.8 trillion between 1990 and 2019. They include:

« China, which grew from $361 billion to $14.3 trillion;
« Japan, which grew from $3.1 trillion to $5.1 trillion; and,

« India, which grew from $321 billion to $2.9 trillion (see Figure 2).

Figure2 | GDP of the Top 10 Asian Economies
1990 vs. 2019, current USS hillions
15,000
12,000
9,000
6,000
3,133
3,000
44 51 85 151 118 106 283 321 I 361
[] — —_— — — — — —_—— -_—— A
Philippines UAE Thailand Turkey Saudi Indonesia South India Japan China
Arahia Korea

@» 1990 2019

Source: World Bank (2021).
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POPULATION GROWTH

Population growth has been explosive in Africa, where the
population has doubled from 630 million in 1990 to 1.3 billion
in 2019. In Asia, the population increase was less steep than in
Africa, but rose from 3.2 billion to 4.6 billion, or by 1.4 billion
people (43 percent), by 2019.

Both Asia and Africa are expected to see their populations
grow over the next three decades. Africa’s population is
forecast to again double, and add 1.3 billion more people in
2050 for a total of 2.6 billion. Asia’s population is forecast to
grow by 950 million people between 2019 and 2050, or 21

percent more for a total population of 5.5 billion (see Figure 3).

Population growth by country

Between 2019 and 2050, the populations of the three largest
countries (not economies) in Africa are forecast to grow as

Canadian Energy Centre

« Nigeria: 129 percent to reach 400 million people;
+ Ethiopia: 111 percent to reach 237 million people; and
» Egypt: 78 percent to reach 179 million.

In Asia, between 2019 and 2050, the populations of the
three largest countries are forecast to grow as follows:

« China: 23 percent to 1.5 billion people;
+ India: 32 percent to 1.8 billion people; and
Indonesia: 34 percent to 362 million people.

Given the anticipated overall increase in the populations
of Africa (by 1.3 billion people or 100 percent higher) and
Asia (by 900 million people or 21 percent higher) by 2050,
energy demand on the two continents will also increase

collows. significantly.
FigureS ' population Growth in Africa and Asia, 1990, 2019, and 2050 (Forecast)
In millions
6,000 5,550
5,000 4,601
o 3,226
3,000 2,615
2000 1,308
1,000 630
, R N
1990 2019 2050 1990 2019 2050*
Africa Asia

*Projected population figures.
Source: World Bank (2021) and UN (2021).
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feblet Population of Africa’s Largest Economies
(millions)

Per_centage Per_centage
Increase Increase
1990-2019 2019-2050*
Morocco 36 50 47% 38%
m 30 59 106% 94%
32 87 169% 173%
43 68 67% 57%
m 53 104 122% 98%
58 146 130% 152%
m 59 84 59% 44%
m 100 179 79% 8%
m 112 237 134% 1%
201 460 1% 129%
AFRICA (total) 630 1,308 2,615 108% 100%
2 10 11 434% 17%
16 34 49 1% 42%
3 52 50 21% 3%
57 70 12 23% 3%
54 83 105 550 26%
62 108 162 75% 50%
m 124 126 112 2% -12%
181 n 362 49% 34%
m 873 1,366 1,808 56Y% 32%
m 1,135 1,398 1,489 23% %
ASIA (total) 3,226 4,601 5,550 43% 21%

*Projected.
Source: World Bank (2021) and UN (2021).
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HISTORICAL {OIL AND GAS CONSUMPTION]| IN THE

NG

=y

LARGEST ECONOMIES OF AFRICA AND ASIA MRS

In 1990, Africa’s consumption of oil was 70.5 Mtoe Table 2 L g

(million tonnes of oil equivalent). By 2018, demand had Dem_and for il in Af"ca_ and \!
:’ increased to 170 Mtoe, a jump of 143 percent. The increase Asia’s Top 10 Economies 1
= was driven by economic growth and the subsequent 1990 vs. 2018 (in Mtoe)

increased consumption of oil and gas by the industrial and

R
transportation sectors in countries across Africa (see Table 2). 1990 m

. v Tanzania 05 2.1
In Asia, oil demand was primarily driven by China and India.

Consumption of oil in Asia increased from 626 Mtoe in 1990 m 0. 38
to 1,605 Mtoe in 2018, a jump of 156 percent between 1990 0.8 38

and 2018. Countries such as the Philippines, Thailand, and m 09 41
Indonesia also saw their oil consumption increase between
1990 and 2018 (see Table 2). m 16 45

Oil consumption in the largest three 80 180
economies, 1990 to 2018 6.3 2.1
The largest African and Asian economies significantly M 15.1 213

increased their oil consumption between 1990 and 2018 (see 16.3 28.8
Figure 4a and 4b). They include : AFRICA (total) 705 17156
«+ Ethiopia: from 0.6 Mtoe to 3.8 Mtoe, or 489 percent 6.2 178

higher;

UAE
« Tanzania: from 0.5 Mtoe to 2.1 Mtoe, or 358 percent

higher;

149 54.1
« Ghana: from 0.9 Mtoe to 4.1 Mtoe, or 356 percent 25.1 738

higher; 1317 947
» China: from 82 Mtoe to 535 Mtoe, or 553 percent 28.2 95.1

« India: from 50 Mtoe to 208 Mtoe, or 314 percent _ 50.2 207.7
« Thailand: from 14.9 Mtoe to 54.1 Mtoe, or 263 percent ASIA (total) 626.0 1,605.0
higher‘ |

Source: IEA (2021b).
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Figure4a  The Consumption Curve for Oil, Selected Countries in Africa
1990 to 2018 (Percent increase or decrease)
600%
489%
500%
400% 349%  396% 358%
280%
300% 238%
178%
200% 125%
- - . I
100% .
, 1 B
Egypt South Algeria Kenya  Morocco  Nigeria  Angola Ghana  Tanzania Ethiopia
Africa
Source: IEA (2021b) and calculation by authors.
Figure4®  The Consumption Curve for Oil, Selected Countries in Asia
1990 to 2018 (Percent increase or decrease)
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Source: IEA (2021b) and calculation by authors.

Natural gas consumption in Africa and Asia

Africa’s natural gas consumption in 2018 was 47.2 Mtoe,®

a jump of 450 percent from 8.6 Mtoe in 1990. Asia’s
consumption of natural gas increased from 128 Mtoe in 1990
to 574 Mtoe in 2018, a surge of 348 percent. In 2018, Nigeria,

Indonesia  Saudi

Thailand India China
Arahia

Egypt, and Algeria were the largest consumers of natural gas
in Africa while China, India, and the UAE were the leading
consumers of natural gas in Asia. Most African and Asian
economies increased their gas consumption significantly
between 1990 and 2018 with those in the Asian economies
showed the largest percentage increase (Figure 5a and 5b).

2 For ease of comparison, data have been rounded to nearest whole numbers. Data and percentage calculations are derived from original Mtoe data, including decimal points, and are
rounded. Percentage calculations based on the rounded data figures (i.e., in Table 2) will result in different percentages.

3The general conversion factor for converting from Mtoe to MBtu is 3.968 x 10°.
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Figure 5a

Changes in Natural Gas Consumption,
Selected Countries in Africa

1990 to 2018 (in percent)

900%

700%

470%  480%
S00% A% 450%
300%
520
100%
(/NN
-100% _27%
-300%
Angola Morocco Nigeria AFRICA Algeria  Egypt
Average

Source: IEA (2021b) and calculation by authors.

\M‘ Changes in Natural Gas Consumption, Selected Countries in Asia
1990 to 2018 (in percent)

6,000%
5,105%

5,000%
4,000% 3.227% 3411%
3,000%
2,000% 1,628%
0o 114% 177% 237% 313% 348% 432%
0 — o [ ] [ ] [ ] [ ]

Japan  Indonesia UAE Saudi ASIA India China South Turkey  Thailand

Arabia  Average Korea

Source: IEA (2021b) and calculation by authors.
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i
I

Between 1990 and 2018, the combined consumption of oil Oil and gas consumption in Africa, by
and gas® reached 219 Mtoe in 2018, an increase of 177 percent  gector

from 79 Mtoe in 1990. In Asia, the combined consumption of

oil and gas was 2,179 Mtoe in 2018, an increase of 189 percent African countries significantly increased their oil and gas
from 754 Mtoe in 1990 (see Figure 6). consumption between 1990 and 2018 in various sectors (see

Table 3 and Figure 7). They include:

Figure 6 Total Combined 0il and Natural « Africa’s commercial and public service sector
Gas Consumption, 1990 vs. 2018 increased their use of oil and gas by 377 percent from
(in Mtoe) 0.4 Mtoe to 2.1 Mtoe;
2,500
+ Africa’s agricultural and forestry demand increased
2,000 from 1.9 Mtoe to 4.6 Mtoe or 144 percent higher; and
1,500 « Demand from Africa’s residential sector increased
from 11.1 Mtoe to 26 Mtoe, or 134 percent higher.
1,000 754
Table 3 . - .
500 Changes in Combined 0il and Natural
19 Gas Consumption in Africa
Y — 1990 to 2018, by Use (in Mtoe)
Africa Asia
@» 1990 2018 mm
Source: IEA (2021b) and calculations by authors. _ NA UI
Commercial and public services 0.4 2.1
Final consumption not elsewhere specified 09 34
Agriculture/forestry 19 46
Residential 1.1 26.0
Industry 18.8 36.9
* Non-energy use covers the use of oil and 377 123.1
gas for non-energy purposes, specifically, oil ' )
and gas used as raw materials in the different . .
sectors, but which are not consumed as a fuel Total combined cnnsumptlon ‘ 79.1 218.7
or transformed into another fuel.

Source: IEA (2021b).

4 Combined consumption of oil and gas is the sum of the consumption in the end-use sectors and for non-energy use.
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Figure7 Increase or Decrease in 0il and Natural Gas Consumption in Africa
By Use, 1990 to 2018 (in percent)

Commercialand public services | 377"
Final consumption not elsewhere specified _ 276%
transport | 275%
Combined final consumption || GGG 177%
Non-energy use | 176%
Agriculture/forestry || N 144%
Residential | R 134%
* Non-energy use covers the use of
0 oil and gas for non-energy purposes,
Industry _ 95 /0 specifically, oil and gas used as raw
materials in the different sectors, but

which are not consumed as a fuel or
transformed into another fuel

0% 100% 200% 300% 400% Source: IEA (2021b) and calculations
by authors.
Oil and gas consumption in Asia, by sector i N
9 P - Y Table4 | Changes in Combined Oil and Natural
Consumption of oil and gas in Asia rose between 37 percent Gas Consumption in Asia
and 276 percent (excluding fishing, which fell by 14 percent) 1990 to 2018, by Use (in Mtoe)

across various sectors between 1990 and 2018 (see Table 4

Fishing 39 33

and Figure 8). The breakdown by sector is as follows:

+ Asia’s oil and gas use in the fishing sector decreased
by 14 percent from 3.9 Mtoe to 3.3 Mtoe;

Final consumption not elsewhere specified 449 149

Agriculture/forestry 37.0 50.6
« Asia’s agricultural oil and gas consumption increased

Commercial and public services 448 99.2
from 37 Mtoe to 50.6 Mtoe, or 37 percent higher; and

Residential 773 2517

- D d for oil and in Asia’ idential sect
emand for oil and gas in Asia’s residential sector e 1758 4268

increased from 77.3 Mtoe to 257.7 Mtoe, or 233
percent higher between 1990 and 2018. Non-energy use* 1168 4399
Transport 2536  886.6

Combined final consumption 7542 2,179.0

* Non-energy use covers the use of oil and gas for non-energy purposes, specifically, oil and
gas used as raw materials in the different sectors, but which are not consumed as a fuel or
transformed into another fuel.

Source: IEA (2021b).

-12 -
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Figure 8 Increase or Decrease in 0il and Natural Gas Consumption in Asia
By Use, 1990 to 2018 (in percent)

oy E— 77
Transport I, 250%
Residential I
Combined final consumption I 159
Industry I 143%
Commercial and public services I 21%

Agriculture/forestry B 3%

Fishing -14% |
* Non-energy use covers the use of

Final consumption not elsewhere specified -67% (N oil and gas for non-energy purposes,

specifically, oil and gas used as raw

materials in the different sectors, but

which are not consumed as a fuel or

-100% 0% 100% 200% 300% transformed into another fuel.
Source: IEA (2021b), and calculation
by authors.
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OIL AND GAS GONSUMPTION IN INDUSTRY

IN AFRICA AND ASIA:| TOTALS ¥
| o

-
Industry’s consumption of oil and gas in Asia increased from + Iron and steel: From 0.3 Mtoe to 2.6 Mtoe, or 745
nearly 176 Mtoe in 1990 to reach almost 427 Mtoe in 2018. In percent higher; and

Africa, the industrial use of oil and gas increased from 37.7

) Non-metallic minerals®: From 0.05 Mtoe in 1990 to 4.9
Mtoe to 123.1 Mtoe between 1990 and 2018 (see Figure 9).

Mtoe in 2018, or 9,957 percent higher.

In Asia, the following are the key changes in oil and gas

Figure 9 Industrial Consumption of Oil and consumption in the various sub-sectors between 1990
Natural Gas, 1990 vs. 2018 and 2018:
(in Mtoe)
i Food and tobacco: From 6.2 Mtoe in 1990 to 12.7 Mtoe
in 2018, or 106 percent higher;
400
« Construction: From 6.4 Mtoe to 13.8 Mtoe, or 115
300 percent higher;
200 176 + Machinery: From 9.0 Mtoe to 14.3 Mtoe, or 59 percent
higher;
100
38 + Iron and steel: From 13.3 Mtoe to 20.1 Mtoe, or 51
0 — percent higher;
Africa Asia
@& 1990 2018 + Non-metallic minerals: From 15.5 Mtoe to 39.9 Mtoe, or

157 percent higher; and

Source: IEA (2021b) and calculations by authors.
+ Chemicals and petrochemicals: From 28.9 Mtoe to

86.0 Mtoe, or 197 higher.
The construction and industrial subsectors

The construction and industrial subsectors in Africa and Asia
increased their consumption of oil and gas between 1990
and 2018.

In Africa, the increases were as follows:

+ Chemical and petrochemical: From 1.0 Mtoe in 1990
to 1.8 Mtoe in 2018, or 80 percent higher;

« Construction: From 0.8 Mtoe to 2.4 Mtoe, or 209
percent higher;

5 Industry producing goods such as glass, ceramic, cement, etc.

14 -
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DEMAND BY THE | TRANSPORTATION SECTOR

= IN AFRICA AND ASIA FOR OIL AND GAS

-t Y-
3 i
‘ Oil and gas use by road, aviation, and rail transportation « Japan’s Ministry of Economy has noted that Japan f
4 increased significantly in Asia and Africa between 1990 and does not plan to stop oil, natural gas, and coal
2018 (see Figure 10). The rise in oil and gas consumption investment: “Japan needs to protect its energy
: ranged from a 136 percent increase by the rail transport security including a stable supply of electricity, so we
4 subsector in Asia and a 137 percent increase by the road will balance this with our goal of becoming carbon
transportation subsector in Africa to a 460 percent increase neutral by 2050” (Sonali and Obayashi, 2021).

by the aviation subsector in Asia. ) ] ]
» China’s demand for oil and natural gas is set to

increase in the coming decades; the country is not

Africa, Asia, and the call for a halt to oil and yet near peak oil demand. Moreover, one state-owned

gas investment Chinese oil and gas company alone is forecast to
spend US$37 billion in capital expenditures in 2021

Some observers might assert that the reality of past growth (Bloomberg, 2021).

in oil and gas consumption in Africa and Asia is no guarantee

that the trend will continue in the future. That is one possible + InIndia, the demand for oil is forecast to grow at a

outcome. However, key energy-using countries around the compounded annual growth rate of 4.2 percent from

world such as Japan have indicated that they do not agree the base year of 2017 and extending to 2040 (Invest

with the IEA’s call to cease oil and gas investment. Consider India, n.d.).

three major oil-consuming nations in Asia and some relevant
statements, facts and forecasts.

Figure10 il and Gas Consumption Increases in the Transportation Sector, Africa and Asia
1990 to 2018 (in percent)

500% 460%
400%
300% 228% 234% 247%
200% 137% 136%
100% . .

0%

Road Rail Aviation Rail Road Aviation
Africa Asia

Source: IEA (2021b) and calculation by authors.


https://www.theglobeandmail.com/business/industry-news/energy-and-resources/article-asia-snubs-ieas-call-to-stop-new-fossil-fuel-investments/
https://www.bloomberg.com/news/features/2021-02-09/china-needs-to-hit-peak-oil-long-before-it-reaches-net-zero-emissions?sref=DkCYE9gF
https://www.bnnbloomberg.ca/the-oil-industry-s-biggest-spending-driller-is-now-in-china-1.1582599
https://www.bnnbloomberg.ca/the-oil-industry-s-biggest-spending-driller-is-now-in-china-1.1582599
https://www.investindia.gov.in/sector/oil-gas
https://www.investindia.gov.in/sector/oil-gas
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FACTS

ENERGY

Despite the above realities, in its May 2021 report the
International Energy Agency asserted that no new
investment in oil and natural gas exploration is required.
However, this call for a dramatic end to oil and natural gas
exploration—and then their production and consumption—
must be placed in some context. As the report itself points
out, at present some 700 million people in the world do not
have access to electricity and 2.6 billion people do not have
access to energy to cook a meal. Thus, given that billions of
people are without electricity and other forms of energy to

meet their basic daily requirements, the world needs and will
likely attract more investment in the energy sector, including

in oil and natural gas exploration and extraction, not less.

Canadian Energy Centre

Despite the emphasis on investment in new forms of energy
sources, including from the IEA, many policymakers often
overlook core realties including whether transitional forms
of energy are technologically feasible at present and, if

not, what the results of drastic actions to curb fossil fuels
would mean in practice. Those advocating for a transition
from fossil fuels to wind, solar, and other renewables must
consider the concept of energy density before trying to
implement such goals.

-16 -
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ENERGY DENSITY | FACTS

Canadian Energy Centre

To understand why energy density matters, consider one of
the world’s leading experts on energy transitions, University
of Manitoba professor of the environment (emeritus) Vaclav
Smil, who in his book, Energy, describes what energy is: “By
far, the most common definition of energy is ‘the capacity
for doing work’” (Smil, 2017). Smil then notes that the full
implication of this seemingly simple statement “becomes
clear only when you go beyond thinking about work as
mechanical exertion—in physics terms, energy transferred
through application of force over a distance, in common
terms a labor to be performed....” In other words, before
abandoning something as a source of energy—which is

the call from many advocates and policymakers today—we
must consider how little (or much) of that source it takes to
produce the outcomes we need.

On the issue of technological feasibility, Smil has pointed
out that “the reality of energy density in various forms of
energy sources (be they oil, natural gas, coal, wind, solar
and others) must be accounted for as part of any assumed
transition” (Smil, 2017). In 2018, Science magazine (Voosen,
2018) cited Smil’s finding that energy transitions are
normally transitions away from “relatively weak, unwieldy
energy sources for those that pack a more concentrated
punch.”

Perhaps the best way to grasp energy density or power
density is the description Science offered in that same
interview:

-17 -

In the past, humanity has typically adopted energy
sources that have greater “power density,” packing more
punch per gram and requiring less land to produce.
Renewables (green), however, are lower in density than
fossil fuels (brown). That means a move to renewables
could vastly increase the world’s energy production
footprint, barring a vast expansion of nuclear power.
(Voosen, 2018)

Instead, what we're seeing in current attempts to transition
away from fossil fuels does the opposite, or as Smil also
remarked in 2018, trying to reverse that practical attention to
energy density by moving to all-renewable sources of energy
could require countries to, in the paraphrase of his words
from Science, “devote 100 or even 1000 times more land
area to energy production than today... [which] could have
enormous negative impacts on agriculture, biodiversity, and
environmental quality.”

Similarly, as Smil wrote for the University of Saskatchewan’s
Johnson Shoyama School of Public Policy in 2020,
“Designing hypothetical roadmaps outlining complete
elimination of fossil carbon from the global energy supply
by 2050 is nothing but an exercise in wishful thinking that
ignores fundamental physical realities” (Smil, 2020).
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CONCLUSION R

Oil and gas are important energy sources for developed
and developing economies worldwide, including in Asia
and Africa. In the last three decades the total annual
consumption of oil and gas in Africa and Asia rose from
833 Mtoe in 1990 to 2,397 Mtoe in 2018, an increase of
188 percent. The growth in both the populations and the
economies of those continents have led to a significant
increase in oil and gas consumption.

Canadian Energy Centre

Africa’s population is forecast to double in the next 30

years to reach 2.6 billion people, and Asia will increase its
population by 1 billion in the same period. In the coming
decades, given population growth, energy demands, and
the reality of energy density, oil and gas will be a vital energy
source for the economies of those two regions, despite the
aspirations of the IEA and other policymakers.
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CEC Research Briefs

Canadian Energy Centre (CEC) Research Briefs are contextual explanations of
data as they relate to Canadian energy. dataThey are statistical analyses released
periodically to provide context on energy issues for investors, policymakers,

and the public. The source of profiled data depends on the specific issue. All
percentages in this report are calculated from the original data, which can run
to multiple decimal points. They are not calculated using the rounded figures
that may appear in charts and in the text, which are more reader friendly. Thus,
calculations made from the rounded figures (and not the more precise source
data) will differ from the more statistically precise percentages we arrive at using
the original data sources.
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