
China overtook the United States in 
total energy usage in 2009. Faith Birol, 
International Energy Agency chief 
economist, stated the following year: 
‘The fact that China overtook the US 
as the world’s largest energy consumer 
symbolises the start of a new age in the 
history of energy.’ 

The US had held the top position 
in the energy usage league for more 
than a century.  Only a decade earlier, 
China’s total energy consumption 
had been about half that of the USA. 
The demand for energy in China 
continues to increase significantly as 
the country expands its industrial base 
(Figure 1). The emerging economies 
(newly industrialised countries) such 
as China, India, Brazil and Russia are 
growing at a much faster rate than 
the developed countries above them 
in the economic league table and the 
developing countries below them. 
The developed countries accounted 
for two-thirds of the world’s GDP in 
1980, but today they only represent 
half of global GDP because of 
the rapid growth of the emerging 
economies. This is a major change in a 
relatively short time span.

The relationship between 
economic growth and energy 
demand
Global energy consumption is 
expected to rise by about another 
36% from 2013 to 2030, driven 
mainly by demand from emerging 
markets. Economic growth in such 
countries has resulted in rapid 
urbanisation, which effectively turns 
more people into higher energy 
consumers compared to those living 
in rural areas. Alongside rising 
industrial consumption, this equates 
to major increases in the demand for 
energy. 

The demand for oil in the developing 
world was forecast to overtake that in 
the traditional industrialised countries 
in 2013 for the first time. This is 
undoubtedly a defining moment in 
the geography of oil consumption that 
will have considerable implications 
for global energy markets in the 
years ahead. In emerging markets, 

oil demand has increased because of 
expanding populations, rising per 
capita incomes, more energy-intensive 
economic activities, and the use of fuel 
subsidies that protect consumers from 
high international oil prices.

There is a very strong correlation 
between economic  growth and energy 
demand, as economic activity relies 
heavily on inputs of energy.  As an 
economy develops, greater amounts of 
energy are required for many reasons, 
including:

•	 the	mechanisation	of	agriculture
•	 the	expansion	of	manufacturing	

industry

•	 the	demands	of	a	growing	service	
sector

•	 increased	freight	and	general	
business transportation

	•	 increasing	car	ownership	and	air	
travel

•	 higher	levels	of	domestic	use
•	 the	expansion	of	power	networks	

to isolated areas.

Thus, energy consumption in 
emerging economies is growing at a 
far higher rate than in other countries. 
Figure 2 is a simplified model 
illustrating the relationship between 
resource consumption in general and 
the level of economic development. 
This model applies well to energy 
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Figure 1: The rapid expansion of air travel in China has been a major source of 
increasing energy demand 
Source: Paul Guinness 

Figure 2: Model of the relationship between resource use and the level of economic 
development
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demand, showing the highest rates of 
increase for NICs. The Organisation 
for Economic Cooperation and 
Development (OECD) is a grouping 
of the developed countries (MEDCs). 
Figure 3 compares energy consumption 
in OECD and non-OECD countries 
between 1980 and 2010. While total 
fossil fuel consumption increased by 
23% in OECD countries between 1980 
and 2010, in non-OECD countries 
the increase was a massive 152%, over 
six times higher! The non-OECD 
countries include LEDCs as well as 
the emerging economies, but this very 
high rate of increase can be attributed 
mainly to the growth in energy demand 
in the emerging economies, because 
they are generating the wealth to pay 
for energy, which is an increasingly 
expensive commodity.  The influence 
of the emerging economies on global 
energy markets is becoming as 

important as that of the developed 
economies – to a large extent it is the 
growth in emerging economies that 
is driving the energy markets. The 
non-OECD share of energy demand is 
forecast to increase from 55% in 2010 
to 65% in 2035.  Demand in China is 
forecast to rise 60% by 2035. Such a 
high rate of energy demand will make 
the objective of achieving global energy 
sustainability even more difficult to 
achieve in the future. A key element 
in striving to achieve global energy 
sustainability will be a greater level of 
international cooperation than exists at 
present.

Many of the world’s major oil and 
gas companies are now public 
companies from emerging markets, 
that have pushed traditional Western 
energy companies down the energy 
league table. This is giving emerging 
markets a greater say in international 
discussions about energy, and high 
exporting countries like Russia much 
greater influence in political debate 
in general. For example, in Russia 
the energy market is dominated by 
three giant state-owned companies, 
Gazprom, Rosneft and Transneft. 
These names are becoming familiar 
in other countries. For example, 
Gazprom is now sponsoring the 
European Champions League.

Rising energy prices and 
energy security
A number of important issues are 
associated with the increase in energy 
demand. These include:

•	 the	rising	price	of	energy
•	 energy	security
•	 the	need	for	large-scale	investment	

in energy-supply infrastructure to 
update existing supply and expand 
to meet growing energy needs

•	 the	environmental	impact	of	
greater energy usage.

Energy prices have been rising 
steeply in many emerging economies 
due to high world prices and the 
attempts to reduce levels of energy 
subsidies in some countries. Rising 
energy prices are a major problem to 
people on low or average wages, in 
developing countries in particular, 
but also for many people in developed 
nations, where the concept of ‘fuel 
poverty’ is becoming all too familiar! 
(Fuel poverty is defined as spending 
more than 10% of your monthly 
after-tax income on energy bills.) 
Higher energy prices also impact on 
a country’s balance of payments (the 

difference between the value of its 
imports and exports), and can impact 
significantly on economic growth. 
Businesses have to pay more for 
their energy, increasing their costs, 
while consumers have less disposable 
income after they have paid their 
energy bills.

About half of the countries in the 
world subsidise energy in some 
form. Most emerging economies 
are in this situation. Global fossil-
fuel consumption subsidies totalled 
$523 billion in 2011. In comparison, 
financial support to renewable energy 
amounted to $88 billion. Energy 
subsidies are provided for a number 
of reasons, including support for 
domestic energy producers in order 
to reduce import dependency, to 
stimulate certain economic sectors, 
and to make energy more affordable to 
those on lower and middle incomes.

However,  energy subsidies are 
controversial, because:

•	 they	encourage	higher	energy	
usage

•	 they	impact	on	pollution	and	
climate change

•	 they	are	seen	as	unfair	in	terms	
of trade by the countries that do 
not subsidise energy or subsidise 
it at a very low rate compared to 
competing countries.

Energy security depends on resource 
availability (both domestic and 
foreign), and security of supply. It can 
be affected by geopolitics, and is a key 
issue for many economies. Geopolitics 
is concerned with the relationship 
between geographic space and 
political power. Because there is little 
excess capacity to ease pressure on 
energy resources, energy insecurity is 
rising, particularly for non-renewable 
resources. The Russian government 
has designated energy security as 
the primary issue for the country’s 
national security.

There is a big difference between 
emerging economies that are net 
energy exporters and those which 
need to import large amounts of 
energy (Figure 4). Russia, which is a 
huge energy exporter, has benefited 
considerably from high energy prices, 
in contrast to net oil importers such as 
China, India and Indonesia. A recent 
global energy report described Russia 
as the cornerstone of the world’s 
energy supply, because of its extensive 
resources.
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Source (adapted): BP Statistical Review of World 
Energy, June 2011
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When countries need to import 
increasing amounts of energy, they 
often scan the globe to find the most 
reliable sources of supply. China, 
for example, has signed long-term 
agreements with a significant number 
of countries in Africa to secure energy 
supplies well into the future.

Oil is the most vulnerable source of 
energy because:

•	 it	is	traded	at	a	much	higher	level	
internationally than other energy 
sources

•	 oil	reserves	are	concentrated	
geographically in a limited number 
of countries

•	 large	quantities	of	oil	are	
transported along some routeways 
(energy pathways) which could be 
blocked at a time of conflict. 

A key example is the Straits of 
Hormuz, a relatively narrow body 
of water between the Persian Gulf 
and the Gulf of Oman. The straits 
at their narrowest are 55 km wide. 

About 30% of the world’s oil supply 
passes through the straits, making it 
a strategically important choke point. 
Much of China’s oil imports pass 
through the Malacca Straits, between 
Malaysia and the Indonesian island 
of Sumatra. This is another potential 
choke point.

To try to maintain a reasonable supply 
of oil in times of crisis, a number of 
countries have established strategic 
petroleum reserves – this process 
began in the USA as early as 1977. 
The US reserves of oil would last for 
about three months in the event of 
severe interruptions to imported oil.
As energy demand increases, 
the importance of energy supply 
infrastructure becomes even more 
important. One recent estimate stated 
that a cumulative investment of $37 
trillion is required for the world’s 
energy supply system between 2012 
and 2035. This is equivalent to 1.5% 
of global GDP over this time period. 
Over 60% of this investment will be 
required in non-OECD countries.

The environmental impact
The environmental effects of 
rising energy demand in emerging 
economies are having a significant 
impact on both the emerging 
economies themselves, in the form 
of urban air pollution and other 
problems, and the planet as a whole, 
in terms of climate change. Energy-
related CO2 emissions are predicted to 
rise from 31.2 Gt (gigatonnes) in 2011 
to 37.0 Gt in 2035.

World consumption of coal has virtually 
doubled since 1980. China is both the 
largest producer and largest consumer 
of coal in the world (Figure 5), while 
India is the third largest producer 
and consumer. The large reserves of 
coal in both countries have provided 
an important energy backbone for 
industrialisation. The problem is that 
coal is the dirtiest of the fossil fuels by 
far, and it is having a major impact on 
climate change.

In China, 75% of urban residents 
breathe in polluted air, and each year 
an estimated 750,000 die prematurely 
from air pollution-related respiratory 
diseases. The 2008 Olympic Games 
brought Beijing’s air pollution 
problems to the attention of the 
world. Emergency measures brought 
the clearest skies Beijing had seen 
for ten years. The city government 
is now looking to the long term.  
From 1 October 2009, motor vehicles 
registered outside Beijing failing to 
meet exhaust emission standards, 
were banned from entering the city. 
The Ministry for Environmental 
Protection is insisting such vehicles 
now comply with the standards 
that apply to the 3.7 million local 
vehicles. In addition new investment 
is planned for public transport and 
improvements to cycleways.

Case study: China’s energy 
strategy
China’s energy policy has evolved 
over time. As its economy expanded 
rapidly in the 1980s and 1990s, much 
emphasis was placed on China’s main 
energy resource, coal, in terms of both 
increasing production and building 
more coal-fired power stations. 
China was also an exporter of oil 
until the early 1990s, although it is 
now a very significant importer. This 
transformation has had a major impact 
on Chinese energy policy, as the 
country has sought to secure overseas 
sources of supply. Long-term energy 

Figure 4: The energy situations of the BRIC countries (Brazil, Russia, India, China)

Brazil In a phase of energy transition, having in 2011, for the first time 
in its history, become a net exporter of energy after significant 
offshore oil development to the south east of Brazil. Consumed 
2.2% of global primary energy in 2011. Strong government policy 
emphasis on alternative energy, mainly sugar-cane ethanol. A 
large producer of hydroelectricity, which accounted for 36.4% of 
total energy consumption in 2011, putting HEP in second place 
after oil.

Russia A large net exporter of energy. Russia is the world’s largest natural 
gas producer and vies with Saudi Arabia as the world’s number 
one oil producer.  Russia supplies a third of Europe’s oil and gas 
and is starting to export more to East Asian markets. Consumed 
5.6% of global primary energy in 2011. Russia has the world’s 
largest reserves of natural gas, the second largest coal reserves 
and the eighth largest oil reserves. In 2011, natural gas accounted 
for over 55% of total energy consumption. Per capita consumption 
is very high because of the cold winters experienced throughout 
much of the country.

India A growing net energy importer as economic development has 
advanced. Consumes 4.6% of global primary energy. Coal is 
by far the most important of India’s domestic energy resources, 
accounting for 52.8% of total energy consumption in 2011. 
India has the world’s fifth largest coal reserves. India has very 
limited reserves of oil and gas, which are mainly offshore and 
in Rajasthan. Major efforts to increase overall domestic energy 
production in order to limit imports.

China A growing net energy importer. Consumes 21.3% of global primary 
energy. Of all the BRIC countries, China’s domestic energy 
demand is growing the fastest. In 2011, coal accounted for 70.3% 
of total energy consumption.  China’s giant coal industry accounts 
for 15% of the country’s water consumption, which could rise to 
25% by 2030. In 2012, 56% of oil consumption relied on imported 
supplies, more than double the 26% in 2000. Major efforts are 
being made to secure future energy supply in a number of world 
regions.



security is viewed as essential if the 
country is to maintain the pace of its 
industrial revolution.

Coal is the dirtiest of the fossil 
fuels, and thus the environmental 
consequences of such a heavy reliance 
on coal were all too predictable. 
According to Greenpeace, 80% of 
China’s CO2 emissions and 85% of its 
SO2 pollution comes from burning 
coal. 

In recent years China has tried to take 
a more balanced approach to energy 
supply and at the same time reduce 
its environmental impact.  Because 
of the dominant position of coal in 
China’s energy mix, the development 
of clean coal technology is central to 
China’s energy policy with regard 
to fossil fuels. China has emerged in 
recent years as the world’s leading 
builder of more efficient, less polluting 
coal power plants. China has begun 
constructing clean coal power plants at 
a rate of one a month. The government 
has begun requiring power companies 
to retire an older, more polluting 
power plant for each new one they 
build.

The further development of nuclear 
and hydropower is another important 
strand of Chinese policy. The country 
also aims to stabilise and increase the 
production of oil, while augmenting 
that of natural gas and improving 
the national oil and gas network.  
China’s search for new energy 
sources is increasingly leading to 
the deep waters of the South China 
Sea, where China is involved in a 
number of territorial disputes with 
neighbouring countries in the region. 
China is also looking to tap potentially 
massive unconventional gas reserves 
and achieve ambitious shale-gas 
production targets. Nuclear power 
reached a capacity of 9.1 GW by the 
end of 2008, with a target capacity of 
40 GW by 2020. 

China’s strategic petroleum reserve
Priority was also given to building 
up the national oil reserve. In 2007 
China announced an expansion of 
its crude reserves into a two-part 
system. Chinese reserves would 
consist of a government-controlled 
strategic reserve, complemented by 
mandated commercial reserves. The 
government-controlled reserves are 
being completed in three phases. 
Phase one consisted of a 101.9 million 
barrel reserve, mostly completed by 
the end of 2008. The second phase of 

the government-controlled reserves, 
with an additional 170 million barrels, 
was completed in 2011. A third phase 
will expand reserves by 204 million 
barrels, with the goal of increasing 
China’s strategic petroleum reserve 
to 90 days of supply by 2020. China is 
following the USA and other countries 
in building up a petroleum reserve. 
This will protect China to a certain 
extent from fluctuations in the global 
oil price which can arise for a variety 
of reasons.

Renewable energy policy
Renewable energy contributes 
more than one quarter of China’s 
total installed energy capacity, with 
hydroelectricity by far the largest 
contributor. China’s wind power 
capacity grew thirty-fold between  
2005 and 2009, to become the second 
largest in the world behind the USA. 
2008 saw the initial development of 
China’s offshore wind farm policy. 
China’s wind turbine manufacturing 
industry is now the largest in the 
world. Chinese policy is not just to 
gain the energy advantages of wind 
energy, but also to develop it as a 
significant industrial sector. China 
is now also the largest manufacturer 

of solar PV, supplying almost 40% of 
all solar PV worldwide in 2009. The 
solar hot water market in China has 
also continued to boom, partly as a 
result of a new rural energy subsidy 
programme for home appliances, for 
which solar hot water qualifies.

China’s current draft energy plan for 
2020 sets targets of:

•	 300	GW	of	hydroelectricity
•	 150	GW	of	wind	energy
•	 30	GW	of	biomass
•	 20	GW	of	solar	PV.
•	 This	would	amount	to	almost	one-

third of China’s planned power 
capacity of 1600 GW by 2020. 
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1.  Comment on changes in fossil fuel energy consumption between 1980 
and 2010 as shown in Figure 3.

2.  Examine the relationship between energy use and level of economic 
development. Include examples from this Geofile to illustrate your points.

3.  To what extent is China’s dramatic increase in energy use a threat to 
national and global environments?

F o c u s Q u e s t i o n s 

Figure 5: Coal remains an important form of energy in China
Source: Brian Kelley/Wikipedia


